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Evyoprotieg

®a nBera va evyapiotiow tov Enikovpo Kabnynt ko I'empyro EvBopoyrov yua
™V kaBodynon Tov, TNV VIOGTNPIEN TOV Kol TG OMOTEG LIOJEIEEIS TOV KOTA TN

SLAPKEL TNG CLYYPOUPNG TNG SUTAMUATIKY LOV EPYUCING.

Evyopiotieg emiong opeihoviar oty ko Bépa-Aie&avopa ZTovpovAdKn Kol GTov
ko Amdéotoro MnMovn vy ™ Ponbe mov pov mopelyov ®OTE HEC® NG
SUTAMUOTIKNG HOL EPYNCING VO UTOPECH VO KOTOVONG® TO Bempntikd vofadpo tov

0épatog mov avélafa.

Téhog Ba B v EKPPAG® TNV EVYVOUOGVVI OV GTOVS YOVEIG LoV, GTOL AdEAPLOL
pov, otov ko Atovocto Kovtoyidvvn, mpoictauevo pov otv EPT kar 6e dcovg pe
ompiEav OAN ot ™ ¥PoviKn mePiodo yio v fondela TOVG, Yia THV KOTAVONOT| TOVGS

KOLL Y10, TNV UEPLOTN CLUTAPAGTOCT] TOVG G QT TNV TPOSTAOELL [LOV.






Iepidnqyn

To “Bluetooth” givat po moAAd vrooyduevn TEXVorOYio Y10, ACVPUOTEG ETIKOIVMVIES
oe mpooonkd kal tomkd eminedo. 'Eva “Bluetooth scatternet” amotedeiton amod
emkoAvTTopeva “piconets” to kabéva amd to omoia amoteleital amd Eva Kpd aptOuod

GLOKEVMV 01 0Toieg Holpalovtat To 1610 KavaL.

H mopodoo mtuylokn epyacio €gel @G GTOXO TNV OVAALGON THG AEITOLPYING NG
epapuoyng ‘Bluetooth Chat’ yia v mlatedppo Android. O okomdg T™EC €QOPUOYNS
etvar  ghevbepn emkovmvia. SVO GLOKELMOV, Ol OTOIEG YPNGLLOTOLOVV TO AEITOVPYIKO
ovomua Android, uéom g texvoroyiag Bluetooth. H Aettovpyia tov Bluetooth yivetan
LE TIC padloGLYVOTNTEG Ko ¥pnoiponotel m {dvn tov padtocvyvottov tov 2.4 GHz n
omoio €yet moykoouio Kabiepwbel Yoo va ypnowomoteiton amd TN Propunyovikn,
gmotuovikn kot wrpikn kowotto (ISM - Industrial, Scientific, Medicine) eievbepa,
yopic adeodotnon. H {ovn tov cvyvomtov ISM €xel edpog 83.5MHz kot sivon

StaB€oIUN OTIC GLOKEVEC aveEapTNTa 0md TN YeOYpaPIKn BEom oty omoia BpickovTat.

To Bewpnticd pépog g mapovcag epyaciog acyoreitan pe v mTAatedpua Android,
TNV OPYLITEKTOVIKY Kol TO TEPPEALOV avATTLENG TG KOOMG KOl TO XPNGLOTOLOVUEVA
gpyodrela oty avlmtuén ™g epappoyng v kwntd. Ta onpovikd otoyyeio kot ot
dwadikaoieg g avamtuéng g Android e@apuoyng TEPLYPAPETOL GTNY OVATTUEN TNG

dwadwasiog.

Y10 1° kepdlato NG epyaciac, avaQEPOVTOL YEVIKEG TANPOQOPIiES Yoo TNV
OPYLTEKTOVIKY], TO TEYVIKO YOPOKTNPIOTIKA KOl TS 1O0UTEPOTNTES TNG TEXVOAOYING

Bluetooth.

To 2° kepdAato mePEyel oTOLEIL GVYKPIONG THE TOPOTAV® TEXVOAOYING Ue GAAEG
oLVOQELG TEYVOAOYIES TTOV EYOVV avaTTVYDEL GTO YDOPO TOV AGVPUATOV TEYVOLOYIDV KoL
Tapovotdlel T B€on mov Katéxel onjuepa N TEYVOAOYio LT GTNV ayopd GAAL Kot TIG
TPOcdokiec TOV eumopikod kdopov yio ™V ueloviiky g eEEMEN. Axoun oto 2°
Ke@AAaio divetar pio epunveio Yo T0 TOG KATAPEPE VO CKOAPPOADGCEL GTNV 0LYOPUCTIKY

0éom mov Ppioketan onuepa n vd e€étaon teyvoroyia.

Y10 3° kepdhoto ™G epyaciog avaeépoviar yevikés mANpoeopiec yw  TnV
QPYITEKTOVIKT] TOL AglTovpykov ovotiuatog ‘Android’ kobmdg kot 10 yeyovog

EMKPATNONG TOL TNV Ayopd EVAVTL TOV GAA@V TeXvoloyIdV. X210 4° Kepdhato yivetat



Lo GOVTOUN OVaPOPE GTNV aPYITEKTOVIKY (oG epappoyng ‘Android’ kot ota dopkd

otoyeio Tov Vv amaptiCovv.

210 50 ke@dAaio avagépovtal ol amatioglg tooo oto vakd (hardware) 6o kot 610
Aoyiopukd (software) yioa v avamtuoén g €PApUOYNG OLTAG. XTO KEPAAMO GVTO
TOPOVGIALOVTOL KO Ol SVOYEPELES KoL TO TPOPANLOTO TOL TPOEKLYOV KOl TTMG OVTH

OVTILETOTIGTNKAV.

To 6° kepdhoio mepiéyel to. ‘UML’ Soyplupato Tov ovamTuyTHKOY TPV TNV
VAOTTOINGM Kol TNV KOOIKOTOINGN TNG EPAPLOYNG. AKOUN TopOoVGlAlovVTol GTASUKA TO
Bnpoto ¢ avdivong kot g oxedlacng Tov 0dNYNoaV oIV avamTuén avToh TOL

KOOKO.

To 7° kepdhato mapovstdlel TNV LAOTOIMGT TOL KOSIKO TNG EPAPLOYNG GE OPIGUEVA.
Baowkd onueio 0Tmg: A) o Tpdmog emitevéne g acvpuatng cvvdeong péow Bluetooth,
B) n amoctoAn kot Ay punvopdtov, I') n anobnikevon (q 6x1) tov pnvopdtov autov
oe 0vo Paoelg ‘sgLite’, A) n avolnmmon molodtepmvV pMvupdtov omd TN Pdon
JEdOUEVMV KOt 1 dtaypop] TOvg amd TN Paon. 1o KePAAOo aKOun Tapovcstaletal M
Aertovpylar TG epapuoyng kot amewoviCovtar ot 000veEG TV GLOKELMOV KATA TN

Aettovpyio avTy.

Y10 8° ko tehevtaio kepdhoto yivetar pio emokdmTNon TG SMAOUATIKAG EPYUGTOG

Kot katatifevral o cupmePAcHATA TOL GLVAYONKAV KaTd T dbpKeE TNG EKTOVNONG

mege.



Abstract

Bluetooth is a promising technology for personal/local area wireless communications.
A Bluetooth scatternet is comprised of overlapping piconets, each comprising a small

number of devices that share the same channel.

This thesis aims to analyze the operation of Bluetooth Chat application used in the
Android platform. The purpose of the application is to establish via Bluetooth
technology the free communication between two devices that use the Android operating
system. The Bluetooth function is done with the radio frequency and uses the radio
frequency band of 2.4 GHz which has a worldwide established for use by industrial,
scientific and medical community (ISM - Industrial, Scientific, Medicine) freely,

without authorization.

The theoretical part of this paper examines the Android platform, its architecture and
development environment as well as the tools used in the Android mobile application
development. The key elements and procedures of the Android application development

are described in the development process.

In the first chapter, general information refers to the architecture, specifications and

characteristics of the Bluetooth technology.

In the second chapter these data are compared with other relevant technologies
developed in the wireless technologies field. The chapter shows the position of this
technology on the market today and the expectations of the commercial world for future
development. It also gives an explanation of how this technology managed to gain its

current commercial share on purchasing current location.

In the third chapter general information are mentioned about the architecture of the

Android operating system and its market dominance over other technologies.

The fourth chapter is a brief reference to the architecture of an Android app and the
structural elements its composed of. In Chapter 5 requirements both hardware and the
software are mentioned for the development of this application. It also presents the
encountered difficulties and problems and how they were treated.



The sixth chapter contains the UML diagrams that were formed before the
implementation and consolidation of the application. It attempts to present in part the

stages of analysis and design which led to the development of this code.

The seventh chapter presents the implementation of application code in key points,
such as: A) How to achieve the wireless connection via Bluetooth. B) How to send and
receive messages. C) How these messages can be saved (or not) of on two bases sqL.ite.
D) How to search past messages from the database and delete them from the base. The

chapter also presents the application and displays the devices during this operation.

Finally, in the eighth and final chapter on overview of the thesis and its conclusions

during the development are mentioned.
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INpavTikoi 6pot 6to EAANVIKA:

AM: Evepyd néhoc (Active Member)

BD_ADDR: Awievfvvon ocvokeuvng Bluetooth (Bluetooth Device Address)
BTSF: AlyopiBpoc BTSF

CAC: Kwdwoc npocpaong kavariod (Channel Access Code)
CLK: PoAot cuyypoviopov g ovokeung (The Master clock)
CRC: "Eleyyoc Kvkhikot ITieovaopov (Cyclic Redundancy Check)

DAC: Kwdwog IpdoPacng Zvokevng (Device Access Code)

DH: IMaxéta Data High (Rate)

DM: Iakéta Data Medium (Rate)

DPSK: Awgopikn petatdmion tov eoaopotog (Differential phase-shift keying)

DVM: Ewovikn unyavn Dalvic (Dalvic Virtual Machine)

EDR: Evioyopuévn taydmra dedopévov (Enhanced Data Rate)

FEC: Eunpdchia 510pbwon opdipatog (Forward Error Correction)

FHSS: Awocnopd ¢@dopotog pe evoldiayn ovyvorntag (Frequency Hop Spread
Spectrum)

IEEE: Ivotitovto HAektpoldyov wor Hlextpovikov Mnyoavikév (Institute of
Electrical and Electronic Engineers)

ISM: Buoounyoviky, emotpovikn kot wtpikn kowdtta (Industrial Scientific and
Medica)

JDK: Epyaieio avamtuéng kmdwko, tng Java (Java Development Kit)

LAN: Tomiko diktvo (Local Area Network)
LMP: TTpwtokoAro dwyeipnong cuvdécewv (Link manager protocol)

OBEX: ITpwtokoiro Avtariiayng Aviikeyévov (OBject EXchange (protocol))
PAN: ITpocwmukd diktva (Personal Area Network)

PC: Ilpoconikdc vroroyiotig (Personal Computer)

P2P: X0ovdeon onueio pe onpeio (point to point) 1 kopupo pe kéuPo (peer to peer)

QoS: TTowwtnta mapoyns vanpecwov (Quality of Service)

Vi



SDP: Ipwtdkorro aviyvevong vanpecimv (Service Discovery Protocol)
SIG: (Bluetooth) Special Interest Group

TDD: Teyvwn Time - Division Duplex
TDM: IToAvmAe&ia dwaipeong xpovo (Time Division Multiplexing)
TDMA: TToAlamAn Tpog

WAP: TIpotokorro Acvpuatwv Eeapuoydv (Wireless Application Protocol)
WLAN: Acvpuato Tomiko Aiktvo (Wireless Local Area Network)

LUVTUGELS GUAVTIKAV OpOV:

B.A.: Bdon Aedopévav
B.T.: Yanpeoia Bluetooth

AILX.: Auxypappa Iepurtocemv Xpnong
AA Avypappo Apactnplotntov

AK.: Adypappo Kidoewv

H/Y: Hiektpovikdg Ymoroyiotng

AX.: Agertovpykd Zootnuo
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1 H mpoowypaen Tov Bluetooth

1.1 Teyvoroyieg acVPROTNG OIKTVMOONG

¥ éva acOPUOTO OIKTLO 1 EMKOWMOVIOL TWV OCLOKELAOV YiveTol UECEH TOV
NAEKTPOLOYVNTIKOV KLpATov. H minpoeopic mov 0o omoctadel, Oloapop@dvel
KatdAAnAa éva @épov To omoilo ekméumetal otov aépa. H cuyvomta tou @Eépovtog
OAAG Kol 0 TPOTOG SApOPPMOONG, Elval YopaKTNPLoTIKG KaBOPIGTIKNG onuaciog oty
EMAOYN] TOL CMOGTOV OIKTVOV TPAYHN TOL EMNPEALEL TAPAUETPOVS OTTMC elval 1M

euPéreta, n péytotn dapetaymyn, n avtoyn oto 06pvfo Kot Tig TapEUPOAEC.
It is a bit freaky with wr/\
wireless technology
& o 8
I K
S: ; f’}j i

Ewova 1.1 Acvppaty diktvmon (okiteo tTov Morten Ingemann)

COPYRONT - MORTIN NGEMANN

H yprion vaephbpov axtiveov ota acOppota tomkd diktva (Wireless Local Area
Networks) «pifnke okatdAAnAn Aoyo ¢ pikphig euPélelog mov umopoldv vo
KOAOYOLV KaODG Kol TNG moiTnoNG Y10 OTTTIKY ETAPN HETOED TOUTOV Kol OEKTN TOV
VILAPYEL Y10 TN AEITOLPYID TOLG. AKATOAANAN KPiBNKE Ko 1) ¥pNoN TOV MKPOKVUATOV
YOUNANG 16006, AOY® TOL HEYEAOV KOGTOLG TV TOUTOdEKT®V. o v achpuatn
emkovovia emAéyOnkav ot padio-cuyvotnteg (| padtokvpoto Radio frequency), ot
omoieg £yovv ypnoonombel e TOALES eQapproyéc kKabdS N texvoyvecio Toug givot

WiTEPA AVOTTTUYUEVT, OC 1] TAEOV EVOEDELYLEVT) ADON).

O 1pOTOg SUOPPMOTG GTO GLGTHUATO AGVPUATNG OKTVWONG SLPEPEL avAAoyaL
pe v tEYVOAOYio KOl TO TPOTLTO 7OV 0KoAoVOElTOl. XTO QLGOS EMimedo
xpnoorotovviotl kupimg tpia €idn mpoécPaons: N Awpdpewon pe Evarloyn g
Yvyvomroag FHSS (Frequency Hopping Spread Spectrum), n Atapopemon g
Evbeiag Axolovbiog DSSS (Direct Sequence Spread Spectrum) kotw 1 OpBoywvikn



[ToAvmAe&io pe Awipeon Zvyvotntag OFDM (Orthogonal Frequency Division
Multiplexing).

H Sopdpepwon kot 1 HETAG00T TOV PAGHOTOC EMTLYYAVETAL PE dVO ONLUOVTIKES
TEYVIKEC OlOOTOPAS TOL (QACHOTOS, M Mio eivor n dapudpewon pe evarliayn (M
avanfionon) ovyvotntag (Frequency Hopping Spread Spectrum 1 FHSS) kot 1 G An
TEYVIKY €lvan M dacmopd gvubeiag akolovbiag (Direct Sequence Spread Spectrum 1
DSSS). Kabe teyvikn opilet dtopopetikd TpOmo e TOV 0T0i0 Umopel VoL cUVOVAGTEL O

KOOKOG 0100TOPAS (1] LETAGOONC) LLE TO GNUOL TNG TANPOPOPIaC.

Ymv owpopemon pe evorloyn g ovyvomntag FHSS, to dwwbéoipuo evpog
ocuyvotntov dwympiletar o kovéio. O moumdg exméumel Ta dedopuéva aAlalovtag
KOVaAlL oe meplodikd (1 mpokabopiopéva) ypovikd OSwwotiuote. H oepd tov
KOVOALOV 10V Ba xpnotpomomBovy yior T HETAS0OT TV TANPOPOPIOV EIVOL YVOGTY
UOVO GTOV TOUTO KOl 6TO OEKTN OV EMKOV@VOLV. To d100€c1o 0pOg GuYVOTTOV,
0 opludg TOV KOVOAMV KOl O TPOGOOPIGHOS TOV YPOVIKOD OlOGTNUOTOS TNG
duafeons- amacyoAnong Tov kabe kavaAlov givar mopdpetpor Tov kabopilovion amod

TNV €KACTOTE VAOTTOINGT).

Xmv Swpdpewon ¢ evbetog axolovbiag DSSS, amootéAdeton oe éva
npokabopiopévo Kavail pia celpd amd bit. Kabe bit tov onuatog g mTAnpogopiog
«uetaoynpatiCetoy pe éva mpokabopiopévo kddwko omoiog KoAsitonr KMOOWKOG
petdooong (spreading code), oe pia akoiovbia bits tov petadidopevov onuatoc. Oco
TEPLOGOTEPO bItS €Yl 0 KWOWKOC HETASOONS TOCO mo avOekTiKdg yiveTon oTIg
napepporéc. Ta mAeovalovta bit pumopovv va ypnoipomoinfodv otov EAeyyo Kot 6T
JOpOloN TOV GEUAULATOV UEUDVOVTOG TNV aVAYKN TNG €K VEOL OITOGTOANG TOKETMV

Kot 0uEAVOVTOG £TGL TNV 0ELOTLGTIO TOV GUGTILOTOC.

H OpBoywvin TloivmieEia pe Alaipeon Zvyvomntoag, OFDM, Bewpeitan o1t elvan
N KOToAANAOTEPN HEB0OOG Yoo TN HETAd0on LVYNAOL pLOUOL dedopuévev AOY® TNG
HEYAANG avoyng mov €xel otn SoVUPoAKY] mapepPorr. Ttnv moAvmAegio NG
opBoydviog dlaipeong NG ovyvoTNTAG TO ONUO. dlopeital 68 TOAAATAL GNUOTO
YoUNAOTEPNS 16Y00G. Ot cuyvotnTeg mov amodidovtal oTo KavdAl £xouvv TETOWN
OamOGTACT MOTE TO CNUOTO TOV OTEAVOVTOL Vo givar opBoymvia petalld tovg, dniadn
va. unv vrapyovv mapepPoréc petacd TV cvyvotitwv. To onuata petadidoviot

oLyypOVOG oe dPopeTIKEG cvyvotntes. Tavtdypova o d0éktng emeEepydleTonr Kot
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OLTOG TOL GNUOLTO LE OKOTO TNV OVAKTNGT TOL apykov onuatoc. 'Etol 660 peyoiovel
0 opOUOC TOV VITOKAVOAM®MY TOV OPOVUE TO ONUO OGS, TOGO OVEAVEL 1 HEYIOTN
OWUETAY®Y TOL UTOPOVUE Vo EMTOYOVUE OAAG GLEAVEL TOWTOXPOVA KOl 1|

mOavoOTNTO TS OTOAELOG SESOUEVOV.

Mepikég amd TG EMKPOTESTEPES TEYVOAOYIEG QGVPUATNG JKTVMONG €lvarl 1oM
olbéoieg oToV KATOVOAMTN, €£(0viag edpoimcel ) 0€omn Tovg otV ToyKOGHLO
ayopd, Ve Kamoleg GAAeC Ppiokovior 6T0 OTAO0 TNG TOPAY®YNG Kot O1dheonc
avalnTOVTOS TO O1KO TOVG HEPIOIO amd TNV ayopd. ZTIg EMOUEVES TOPAYPAPOVS CLLTOV
0V keParaiov, Ba e&etdoovpe v te)voAoyio Tov Bluetooth n omoia kotatdooeton
oTNV KoTNyopio T®V acVPpUOTOV OIKTO®V Tpocwmikng euPéieiag WPAN (Wireless
Personal Area Networks) kot ava@Epovtotl GUVOTTIKG TO, TEXVIKG XOPOKTNPIGTIKG TG,

0 TPOTOG AELTOVPYING TNG KO 1] ACPAAELN TTOL TOPEYEL GTOVS YPTOTEGS.

1.2 H tgyvohoyia Tov Bluetooth

H teyvoloyia tov diktvov tov Bluetooth dnuiovpynbnke omd tig tonpieg Kivnng
mAepwviog Ericsson, Nokia, Motorola, Intel, IBM, Toshiba kot 3COM. IIpdkettan
YO 0L TEYVOAOYIOL OV OVIKEL GTNV KOTI Y0P TV OGVPUATOV TPOCOTIKAOV JIKTO®OV
(WPAN) kot dmuovpyndnke pe OKOTO TNV OVIIKOTACTOON TOV KOA®SI®V TNG
OUVOEONG OTIS (QOPNTEC GLOKELEG, TNV YOUNAT KATOVOA®GCT EVEPYEWNG Kol TNV

onpovpyia eHPOGTOV SIKTH®V.

ﬂﬁn 10 ﬁg@

€)Bluetoothh «—> €)Bluetooth «— € Bluetooth’

Wireless devices, streaming rich Devices that connect with both Sensor dewvices

sending small bits
content, ike video and audio t vorid of data, using very little energy

Ewéva 1.2 Tvvdeoynétnra cvokev@v og diktvo Bluetooth
H teyxvoroylag avt ypnoUOTOIOVTOS TIC POSOGUYVOTNTEG YOUNANG 10)(VOG

onpovpyet diktva pikpng eupérelag kot o¢ ek TovTov T0 TPWTOKOALO 802.15 MOV



avartoydnke and v IEEE ywo ta acvppato tpocomikd diktva eivor faciopévo oe

ouTN.

Ewéva 1.3 Xevapro ypfiiong tov Bluetooth
To Bluetooth sivon pa mpodwaypagny (IEEE 802.15.1) oyxedroopuévn kupiog ya vo

VTOoTNPIEEL TNV AGVPUATN SIKTVMOT) TOV TPOCOTIKAOV Kol TEPIPEPELNKADV GVOKEVDV

ommg givorl Ta APV, to PDA, 01 ekTum®Tég, 01 VTOAOYIGTES KOl AAAEG CUOKEVEG.

Ewéva 1.4 Xovdeon neproepelakdv cvokev®@v pe Bluetooth

Otav pi ovokevn Bluetooth Bpebel oty epféretn pag dAAng cvokevng, tOTE
umopel vo ompiovpyndel €va avtoopyavouévo diktvo N Kot amaitnon —adounTo-
diktvo (ad hoc) 10 omoio givor £vog amoOKEVIPOUEVOS TUTTOC AGVPUOTOV SIKTVOL Y10l
™V avtoAhoyn TANPoPoptdV. Mmopolhv va cuvdehobv péypt Kol oyxTtd GVOKELES (M)
Qo cLOKELT avaAapPavel 1o poAo Tov KLPLOL KOUPoL) oe €va diktvo Bluetooth

(piconet) yio v avtailoyn TAnpogopiov. [1], [2]

1.3Iotopkd oToLyEin, 1] OVOROGIO KOl TO AOYOTVTTO

X1c pépeg pag, n texvoroyio "Bluetooth" amotehel avagopd otig mpodiaypapég
oxedlaGHoy G acvppatng ovvoeong Bluetooth. H un dmopén xdmorov evpéwmg
amodektov TpoTumoL Yoo T WPAN péypt ta téAn g dekaetiog tov 1990 odnynoe
otV avartuén g teyvoroyiag avtigs. Ilpd n Ericsson €0gce 11 Phoeig v v
avamtuén piog texvoroyiag 1 omoio Oo em€TpEne TOV OYNUATIGUO TOTIKAOV OIKTO®V

TOAD LUKPNG EUPELELOG [LE OKOTO TNV 0CVPUOTY Kot TNV Kat® oraitnon —adountn- (ad



hoc) dwrtdwon etepoyevdv @opnt®V cvokevdv. To TPOTLTO 7OV TPOEKVLYE

vioBetnOnke ot cvvéyela omd v IEEE w¢ to npdtumo 802.15 v tao WPAN.

Ewova 1.5

Ot oyedootéc T0V TPOTLTOL aVTOL NTov Tov 802.15 Mrav PBéPatol 6TL TO VEO
npoTVTo B emkpatovoe otV ayopd AOY® ™G dwpedv ddbeong tov. To kvplo
YOPOKTNPIOTIKO TOL TPOTLTOV CAVTOV NTAV 1) GOVOESH TV ETEPOYEVAV OIKTOMV

TPAYLLO TTOV ETOLEE GNUOVTIKO POAO GTNV ETAOYN TOL OVOUOTOG TOV.

To 6vopa Bluetooth vioBetOnke enionpa to 1998 kau eivon davelsuévo amd 10
Bacuud e Aaviag Harald Blaatand 11 Xépoivt o Kvavodovg, yvootog kot pe to
yevdavopo "Bluetooth", o onoiog é{noe ota 1€An tov 100v cidva u.X. O Xdapaivt
ntav o TpwtOHTOKOG Y16¢ Tov Paciid 'kopu mov
KuPepvodoe ywo moAAd €t tn [ovtAdvom, ™
peyoAvtepn yepoodvnoo g Aaviag. H avatpoen tov
vmp&e avaAoyn TG KATOY®YNG TOL KOlU TOV
mapadoocey TG QULANG  twv  Bikwvyke.  To
LEYOADTEPO UEPOS TOV ZKOVOWAPDOV VINKO®V TOL
AGYOAOVVTOV LE TIG AYPOTIKES epyacies. Méoa og
avtd T0 KOWOVIKO TePPdAlov peydlmoe Kot
avopmOnke o Harald Blatand (Kvavodovg), To dvopa
tov omoiov €xet 115 pileg Tov o OVO apyaieg

davélikeg AéEewg: bla  (okovpddeppog) kot tan

(vyevvaiog dvopoc). Avtd mepimov avagépoviol oe
évo.  Oektio tomov g Ericsson 10 o0omoio  Ewkéva 1.6 O paciidg Harald
SnuoctEddKe T0 1999, Blatand (Kvavédovg) [3]

O Xdapaivt vanpée évog apketd dpactnplog Paciitds, opapatilotav v veoon
TOV YEITOVIKAOV TOV GKOVOIVAPIK®OV KPUTOV KOl 0 LOVOS TPOTOG VO TO TETVYEL TOV Ol
OTPOTIOTIKES EMYEPNOELS. YTAPYOLV 10TOPIKES avapopES mov emPefordvovy To

veyovog Ot Kotdoepe vo emkpatnost G Aaviag kot ¢ NopPnylog kot vo



dNUovpyNoel £tot éva peydAo oxkovovaPikd kpdtoc. To TpmTOKOALD emKOWmVING
ovokev®v Bluetooth pe 10 dvopud tov amd avtdV 70 Aavd PaciAd, QOIVOUEVIKA
AOY® NG KOVOTNTAG TOV VO, KAVEL SLOPOPETIKES PATPIEG VO EMIKOVMOVOVY Kol VOl
ouvepyalovtal PETOED TOLG. XOue®va pe to pobo, o Aavog Pactidg képdioe To
napatcovkA "Bluetooth" amd v aydmn tov yw ta Batopovpa (ayyA. Blackberry),

TOL OTTOL0L KATA TNV KOTAVAAMOT) TOLG YPOUATILOV UTAE TOL OVTL TOV.

H 18éa. avtov tov ovopatog mpotddnke to 1997 amd tov Jim Kardach (xaté to
xpovo mov ddfale £va 1otopkd pubiotopnua tov Frans Gunnar Bengtsson 's «ITioia
Bikivykg kot o Pactadg Harald Bluetoothy») o omoiog avémtuée éva chotnua mov

EMTPEMEL OTAU KIVITA TNAEQPOVO VO, GLVOEOVTOL LE TOVG VITOAOYIOTEG,

|

+

H B
Harald Blatand

Ewova 1.7 To Aoyotvmo tov Bluetooth pe tovg podvoug H kar B [3]
To Aoydtvmo tov Bluetooth anotereiton omd tovg okavovafucovg povvovg, H kan

B (Hagall) (¥) ka1 (Bjarkan) (B) tov apyikdv tov ovouatog tov Poaciaid Harold
Bluetooth. To 1998 dnuovpyeitor ko exionua n koworpa&io tov etaupeidv Ericson,
Intel, International Business Machines (IBM), Nokia kot Toshiba pe v emovopio
Bluetooth Special Interest Group (SIG) pe k0p1o 6TOY0 TV AVATTLEN TOV AVOIKTOV
TPOSLAYPUP®V TNG acvppatns texvoroyiog tov Bluetooth. To emdueva ypovio TOAAES
GAAec etoupieg evoopotdbnkav oty opdado tov Bluetooth SIG pe v povn
VROYPEDMON VO, LTOGTNPILOVV GTIC GUOKELES OV KOTAGKEVALOLV TNV TEXVOAOYiM TOV
Bluetooth. Zvpedva pe v enionun 1otooceiida ¢ Te)vOlOYiag avThHg 1 opudda Tov
Bluetooth SIG onuepa amapbuei mepinov otic 25.000 etoupeieg pwéin. [2] [4] [3] [5]
[6]

1.4H apyrtektovikn g TEXvoroyiag Tov Bluetooth
Ta WPAN evtdoocovtor otnv Katnyopio Ttov acOppotov owktvwv. Eivol

TPOGOTIKA OiKTLA TOAD KPS EUPEAELOG TOV GTOYO £YOVV GTNV acLPuatn Kot ad


http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/wiki/1997&usg=ALkJrhiph7lp-B1p6DHYFdbiHJYXBA1DZQ
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/w/index.php%3Ftitle%3DJim_Kardach%26action%3Dedit%26redlink%3D1&usg=ALkJrhjeFhLciJP34uwF7itMtu7AJtejTQ
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/wiki/Frans_Gunnar_Bengtsson&usg=ALkJrhh6cE8ewyPSSu_KI77d1K0gVskkQw
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/wiki/Harald_Bluetooth&usg=ALkJrhg50BhnEtZdJrmaTuJxPBszmtrdAw
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/wiki/Bluetooth&usg=ALkJrhg9GHiBdn_Dxx63BFxadoVETaEgVQ#cite_note-EETimes-5
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=/search%3Fq%3Dbluetooth%2Bwikip%25C3%25A9dia%26hl%3Del%26biw%3D1280%26bih%3D862&rurl=translate.google.gr&sl=en&u=http://en.wikipedia.org/wiki/Bluetooth&usg=ALkJrhg9GHiBdn_Dxx63BFxadoVETaEgVQ#cite_note-6

hoc dkTO®ON ETEPOYEVOV POPNTAOV GLGKEL®Y. TO GTOVONOTEPO TPOTLTO G' AVTO TO
YOPo elvar M owkoyévelnr TV TPMTOKOAA®Y Bluetooth mov oyedidotnke amd pio
opada etarpeldv kot viofetonke ot cvvéyela and v IEEE wg 1o mpdtumo 802.15

yio WPAN.

To hardware g oVvdeong Tov Bluetooth pmopel va givon evoopotopévo oe éva
TOIT 1 G€ O AGVPUATN HOVAdD. AV Kol 0 apyIKOC GTOYOG NTAV 1 KOTAGKELT EVOG
chip, molhoi Tpounbevtéc ypnoomolovy onuepa Eva chip ywo to baseband kot éva

chip ywo 10 RF, Mym tov dvoyepeidv g eveoudtoong uépovg tov RF oe chip
CMOS.

Ewoéve 1.8 M povada Bluetooth

Avtd 1o pnyavikd pépog xewpiletar tn dadkacio e petddoong Kot g ANyng,
KaOd¢ amorteiton 1 ynowokn enegepyacio ToV GNUOTOS 6TO TPMOTOKOALO TNG PACIKNG
Lovng. Ot Aertovpyieg Ttov mepthapPdvovv T onmuovpyic ¢ odvdeong, TV
VTOGTNPLEN TNG AoVYYPOVNG GVVIESTG (O€d0UEVA) KOl TV GUYYPOVAOV GLVIEcEDVY (3
KOVAALD Y10t TN @@VN), TNV 010pBmOoN T®V COUALATOV Kol TOV EAEYYO TNG TOVTOTNTOG

N v avbevtikonoinon.

Baseband

Host
Imterface

Ewova 1.9 To hardware tov Bluetooth

H ouvown ovvdeon mpaypotonoleitoar otnv acvppotn povadae (radio —puoukod

EMinedo).

H povéda eréyyov Cevéng (Link controller (baseband)) tov vmoeninedov Mac

avarapupavel TG vmpeoieg eAéyyov, emiong eivar vweHOBLVVN YL TNV OMOGTOAN Ko
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MyM TOV TOKETOV TOV dedouévav HEcm g acvpuotng Cevéng. H petddoon tov
dedopévov  yiveton péocw kavolmv avopetddoong tomov ACL  (Asynchronous

Connectionless) n SCO (Synchronous Connection Oriented) (BA. mapdypagpo 1.6.1.6).

O dwyeplotg TG GVVIEONES TOL UNYOVIKOD WHEPOLG HE TO Aoylouko, Link
Manager, eunepiéyetor otov ene&epyactn (CPU) g Baoikng {dvng ko dwoyerpiletan
T1G gpyocieg g diktvmong. Extelel Tov evIOmIoUO TV GLGKELAOV, TNV £YKATAGTOON
™G ovvdeons, NV avbeviikomoinomn, TNV oo@AAE TOV GUVOECE®V KOl TN
Slpopemorn Tov  cuvdéspov. Ot dloyelplotés TG ovvdeong 000 CLOKELMV
EMKOIVOVOVUV  YPNOUYLOTOIOVTOG TO TPOTOKOALO dlayeipiong tng obdvdeong Link
Management Protocol 4 LMP (BL. mopdypago 1.5 'Eleyxog xar dwoyeipion g

otoifag Twv TpoTokdAAmv tov Bluetooth).

HCI driver Host
controller
Host controller interface

Link manager

Ewova 1.10 H dwemagi] Tov eheyktiy HCI (Host Controller Interface) [5]

H denaen tov kevipwkod gleykty HCI (Host Controller Interface) mapéyeton and
to hardware tov Bluetooth, n diemapn avt 0VGLCTIKA TAPEUPAAAETOL OVAUEST GTO
AOYIGHIKO Kot TOVG €AEYKTEG TOL VAKoV upépovg (hardware) mpokeévov va

emtevyOel N EMKOWVOVIK TOL AOYIGUIKOD Kot TOV VAIKOV HEPOG TG cvokevns. [1] [2]

[5] [6]

1.5EAeyyog kaor owyeipron TS oToifoc TOV TPOTOKOAA®V TOV
Bluetooth
Onwg &xel avapepbel kar oty mopaypaeo 1.2 "H teyvoroyio tov Bluetooth" to
Tp®TOKOAO TOL dkTvov Tov Bluetooth dnuovpynHnke yoo va katapynost To
KOAMOO. 0T GVVOEST TV GLOKEL®V, Vo Vrootnpiel v diktowon ad hoc, va
TapExel OPEAV GUVOEST] UETAED TOV CLOKELMV KOl VO XEL YOUNAN KATOVOA®ON

evépyelag. o va umopéoet 10 TpmtoéxoAiro Tov Bluetooth va viomomcel dheg avtég

8



TG amoltnoelg Exel pa otoifa mpotokdAlwv (Bluetooth Protocol Stack) mov mepiéyet
TPOTOKOALN OGS TO TPMOTOKOAAO TNG OGVPUATNG GVUVOECNS, TO TPMTOKOAAO

TNAEPAOVOV, TO TPOTOKOALO avoKAALYNG VINpestdV KAT (Ewova 1.27).

‘ OBEX ‘ ‘ WAE ‘

T AT-Commands SDP TCS

WAP
Audio
A
RFCOMM

|

‘ L2CAP ‘
HCI
| e |
[

‘ Baseband ’7

Ewova 1.11 H 61oipa To0 Tpe@Tokéiiov Bluetooth [1]

Ta mpwtdéKOALL TOL TVPNVA EIVOL TPOTOKOALNL TEGGAP®V EMTEOWV:

Baowi Zoavn (Baseband) Opilet tig Aemtopépeteg g acvpuotng ohvoeong
oo ®vowd Eminedo (3 RF) 6mo¢ eivar m ovyvotnto, 0 GYAUA TNG
dapopemwong, v oyd ¢ petadoons. Ilepthoufaver ™ Semaer, Link
Control (BA. mapdypago 1.4 H oapyitektovikn Tng TE(VOAOYiOG TOV
Bluetooth). Emiong xobopiler to mpwtokoAro ywoo v eykabidpvon tng
obvdeong oe €va piconet, tn d1evBuveloddTNoT, TOV TUIO TOV TUKETOV, T
GEPA NG LETADOOMG, TN YPOVIKY] akolovBia, Tov EAeyyo TG 1oxHOg Kot TNV
KOOKOTOINGM TOL KAVAAL0D.

IMpotokorro Awyeipiong Zevéng (Link Management Protocol, LMP)
Etvon vrevBovo yio v gykatdotoaon tg ohvoeong HETAED TV GLUGKELDV,
YL TNV KPLTTOYPAPNGN TNG TANPOPOPIOS KoL TNV AGPAAEL TNG GVVIESTC.
Emutpénet v avaxdioyn vanpecidv, ot omoieg oviyvedovtor amd GAAEG
Bluetooth cvokevég mov PBpiokovrarl evidg g euPéretag e cvokevng. To
npwtdékoAro LMP avoroppdver vanpecieg ehéyyov kot dwoyeipiong tov

OKTOOV, OMMG €ival M moTomoinon TV KOUP®V, O CLYYPOVIGHOS TOL


http://el.wikipedia.org/wiki/%CE%A0%CE%B9%CF%83%CF%84%CE%BF%CF%80%CE%BF%CE%AF%CE%B7%CF%83%CE%B7

porloyov vy to FHSS, n mpocapuoyr g oydog ekmoumne pe Pdon
Aoppoavopevn oxd, 1 €mAoyn Ttov KatdAAniov tHmov mAaiciov MAC
avaAoyo Le To Kavail, 1 eykadidpvon cuvoécemv SCO KA.

IMpotoxoiro Eréyyov km IMpocappoyis Aoyikdv Zedewv (Logical link
control and adaptation protocol, L2CAP) IIpocapudlel to mpmtdxoila
TOL OVOTEPOL EMIMESOL oTO emimedo ¢ Pacwkne Covng. Eivor emiong
vtevbuvo Yo v ToAvmAeSio TV dedopévav Tov avdtepov emimédov. To
mpmtokolho L2CAP evepyomoteitan povo yia 115 cvvoéoelg ACL, viomotel
TIC AOYIKEC oLVOEDELS Thve amd TG uokég (evéelg, kabopilel Ta kprpla
To10TNTOG TV LANPESIOV QOS Yo KéBE GVUVIEST), TOAVTAEKEL TOAAEG AOYIKEG
GUVOEGELC GE Pio PUOTKT) KA.

IMpotoxoiro Avaxdaioyng Yanpeowdv (Service discovery protocol, SDP)
[a va pmopécovv va cuvdeBohv o1 GuokevEg Tpémel va vrootnpilovy Tig
ideg vnpesies. To mpwTOKOALO OVTO "pOTA" TG GLOKEVES Yoo mOAVEG

drbéopeg vanpecieg Kot Asrtovpyel ympic TV €yKaTdoTaot GOVOESTG.

Avtd eivon To Téooepa EMIMEdN TOL TEPLEYOLV TO, TPMOTOKOAAN TOV TLPNVO TNG
npodiaypapnc tov Bluetooth. Extdg an' avtd to Pfoacikd Tp@ToOKOAAN TOL TLPHVO
VILAPYOVV Kot GAAN TPOTOKOAAX T omoia vroosTnpilovy Ta TPOEIA oV VAOTOEL M

npodaypapn Tov Bluetooth. Mepikd amd to tpmTtokoArd avtd givor:

Ipotékorro Avtiketdotacns Kolowdiov (Radio  Frequency
Communication, RFCOMM) egivor évo  Tp®TOKOALO  EMKOWVOVIOG
GYEOGLEVO VO TPOGOLOLMVEL TIS GEIPLOKES BUpEC.

IMpotokoiro Tniepovikod Eréyyov (Telephony Control Specification
Binary, TCS-Bin) &ivat éva mpotokoAlo oyed100UEVO Y00 TOV EAEYXO TOL
TNAEPWVOL

IMpotokoiro Avrarrayis Avrikeipévov (OBject EXchange Protocol,
OBEX) &ivat éva Tp@TOKOAAO GYESOGUEVO Y10 TNV AVTUALOYT] OVTIKEWUEVOY

oG tvat T apyeio, 0 GLYYPOVIGHOG OESOUEVMV KAT
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Application
'\.__“’\
Application interface Bluetooth application
Rrcomm | | sor | —
Device :
g manager | L2CAP to support upper-layer protocols
Host controller interface (HCI) |  Interface to the host device
Link manager Link manager to support lower-layer protocols
Drivers Link control Link control unit
Hardware Baseband and RF RF portion for reception and transmission

Ewova 1.12 Ta cvetatikd ctovysio g 6Toifag Tov pmTokoirov Bluetooth

Ot vanpeoieg kot ta mpoPil mov vrootpiler n mpodwypaen tov Bluetooth

vAOTTOOVVTOL O TO, TPO®TOKOAA TG TE)VOoroyiag avthg. [1], [2], [6]

1.6 Teyvika yopaxTNPoTIKA TNG TE(VOLOYiag Tov Bluetooth

O1 Baokdtepeg mpodiaypapés tov Bluetooth agopovv 10 puoikd eninedo kot o
vroeninedo MAC. Zto vmoeninedo MAC €yovv  dmuovpynfel  drapopeticd
TPOTOKOAAN Y10 TNV VTOCTNPEN OLLPOPETIKAOV EPAPLOYDOV T OToio. ovopalovton

TPOPIA.

Applications

Java Bluetooth AP

gl

Ewova 1.13 O Bacikétepes mpodraypagésg Tov Bluetooth 6to puoké eminedo kat
oto vroeningdo MAC

H opdda SIG tov Bluetooth éyer mopovcldcel TETOEC TOPAUETPOTOUNUEVES

€KO0YEG TOV TPOTLITOL YLO. TNV LTOGTNPIEN TOV EUTOPIKDOV EPAPUOYDV (T.)Y. TPOPIA
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aoVPUOTOV  TNAEPOVOL, TPoeiA mpocPacng oe LAN, mpogih exktdmO®ONC,
QoToYpapiog, avtokvnitov KAT). Kdébe mpopil mepihapufaver mpoéTuma Yoo Ol To
enmineda Kol TPOSPEPEL AVGELG Y10 TN OLOGVVIEST] UE ETEPOYEVH JIKTLO UEYOAVTEPNC

KAlpokag.

H teyvoroyia Bluetooth givar dounpévn oe 600 maxéta tpodiaypapmv. To TpmTo
TOKETO TEPLEXEL TIG TPOodtypapés Tov moupnva (PA. mapdypago 1.6.1), ot omoieg
TEPLYPAPOVY TOV TPOTO [E TOV OMOio M TEYVOAOYin, Aettovpyel ota YOUNAOTEPO
eninedo Tov padiocvyvotntev, RF kot g Pacwkng (dvng, baseband (éwc xot to
eninedo tov Link Manager). To 8e0tepo mOKETO TEPLEYEL TIG TPOSIAYPAPES TOV
npo@il ypnong (PA. mapdypapo 1.6.2) ot omoieg €oTIAlOVV GTO MG TPEMEL VL
QT TOVV OLOAEITOVPYIKEG GVOKEVEG GTNPLLOUEVES GTIG TPOIYPUPES TOV TVPNVA. X'
avtd T0 KEPAAOO €EETACOLUE TIC TPOJOYPOUPES TOV TLUPNVO, EVM OTO EMOUEVOL

KeQaloto, yivetal mapovoioon e epapuoyng tov bluetooth chat. [1] [2] [7] [8]

1.6.1 IIpoowaypagég Iupiva,
2T1C eMOUEVEG TAPAYPAPOVS OVOPEPOVTOL O TPOTOG LETAOOGNG TG TANPOPOPIag, 1
Lovn TV cLYVOTATOV Kot 0 TPOTO dLABECNC TOV GLYVOTNTMOV AVTAOV GTIS GVOKEVEG,

TO GYNUO TNG SUOPP®ONG, Kol 1 eUPELELD TNG TTEPLOYNG KAALYNG NG TEXVOAOYING
tov Bluetooth. [2]

1.6.1.1 Zovn ~ ovyvotitwv  AEltovpyiog Kol TPOTOG  UETAOOCNG

RGN TEAY )Y
Y10 @uowd eninedo (RF) mpoypotomoteitor 1 HeETAS00T TOL GNUATOC HECHD TMV
padtocvyvomtaov. To Bluetooth Agitovpyel otig ovyvomreg 2400 - 24835 MHz
ocvunepthappovopévov kot tov {ovov mpootaciag, guard bands. Ta xoavaiio
Sympilovron peTa&d Tovg pe pKpEG LOVESG OYPNOLULOTOINT®V GLYVOTHTOV TIG (MVES
acoaAeiog (guard bands) - ywo v amopuyn emkdAvyng petad oNUATOV

SLPOPETIKMOV KAVAALDV.
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Frequency band

F, Guard band
Frequency band

Guard band

frequency
oy

Frequency band

Guard band

Frequency band

Ewova 1.14 Zoveg aoc@aleiog kKot LOveg suyvotitov [9]

H {ovn tov padtocvyvotntov tov 2.4 GHz éyel maykoopio kabiepmbel yio va
YPNOOTOIEITOL OO TN PLOUNYOVIKY], ETICTNUOVIKY Kot 1atpikn Kowotnta (ISM -
Industrial, Scientific, Medicine) &\ev0epa, ywpic adeoddon. H {dvn tov
ocvyvotrtav ISM éyet evpog 83.5MHz kot glvan d100€01un 6TIG GLOKEVEG aveEdpTnTa
amo TN Ye®Ypoeikn 0éon oty omoia Ppickoviat. I'a va pmopécovv va cuvdebodv
V0 GLOKEVEC €ival AmOPAITNTO VAL €IVOL GUVTOVIGUEVEC GTNV 1010 GLYVOTNTO Kol VoL
popdlovrat to 1010 kavdil. H petddoon g minpopopiag 610 acHprato HECO yiveTat
pe v gpnom g HeBdO0L TG POGUATIKNG OGTOPAG LLE TNV EVOAAAYT] GUYVOTNTOG
FHSS (Frequency Hopping Spread Spectrum). Xtn dwomopd @dopatog, Spread
Spectrum, to gvpog {mvng mov avatifetol og KAbe KOUPO TPEMEL va givar Kotd TOAD
peyoAvtepo amd avtd mov yperaletan (redundancy). To apyikd onpa pe ) dadtkacio
NG QAGUOTIKNG OlOTOPAS peTatpémetal 6To TeMKO onuo. To telkd onua eivol

ave&ApTNTO ATO TO OPYIKO GY|LLAL.

B Bss
- | I
Q . Spreading | I o
” process =
Spreading
code

Ewova 1.15 Awaomopa ®acpatog — Spread Spectrum [9]
H pébodog g ¢@oacpotikng oacmopds pe evariayn g ovyvotntoag FHSS
EMTLYYAVETOL PE «AAUATO» OO GLYVOTNTA GE cLYVOTNTA LE YevdoTvyaio tpdmo. O
O€KTNG akoAoLOEL Ta 10100 GUYYPOVIGUEVA GApOTO KO Pe TOV 1010 yevdotuyaio Tpdmo

Y0 VoL KAVEL TNV VAKTIGT) TOV GT|LLOTOG.
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H emioyn g nebdoov FHSS addd ko g apeidpoung emkovoviog yivetat yua

VO TEPLOPIGTOVY GTO EAAYLOTO Ol TAPEUPOAEG O TAPEUPEPEIC GLOKEVEC.

Frequency
A

Time

b. FHSS

Ewéva 1.16 ®daopotiki swacmopd pe FHSS [9]

H teyvoroyia tov Bluetooth ywpilel To pdoua mov tov £xel datedei (2.402GHz —
2.48GHz) o¢ 79 kavaha. To gdpog {dvng tov kaOe kavariov eivar 1 MHz. To npmto
Kavai Eexwvd and ta 2402 MHz kou cuveyiler pe Pripoto tov 1 MHz émg ta 2480
MHz. Ta dedopéva mov TPEMEL Vo AmocTOAOLY dtopovvtal o€ makéta. Kdabe popd
7OV PETAOI0EL Eva ToKETO dedopévmv adralel 1 cuyvotnto (extehel 1600 evaAlayéc
oVXVOTNTOG aVE GELTEPOLENTO) GUUOMVO WE £VOL TPOCVLUEMVNUEVO pattern peta&d
noumov kot 0éktn. ‘Etol amogedyovror or mopepPorés amd to GAAM CNUOTO TMOV

YELTOVIKOV GLYVOTNT®V Kol 0 B0pvPoc.

Ot Tpodlaypapéc TG GLYKEKPLLLEVNS TEXVOAOYing vrTootnpiloviatl amd v opdda
SIG. "Eva mpéfinua tov Tpodiaypaedv Tov Bluetooth sivar 611, Adym ¢ petddoong
otV ekevBepn (ovn ovyvotntov tov 2,4 GHz, o1 cvokevég mov to vroostpilovv
adLVOTOVV VO YPNGUOTO|GOVY  TOVTOYPOVO TO TEPIGGOTEPL TPWOTOKOAAD TNG
owoyévelag IEEE 802.11, ywati eppavifovior cofapd mpofAnquato mapeppforov. [2],
[91, [10]

1.6.1.2 Zyqpota sropdépemong
Yty ékdoomn V1.0 tov mpmtokdALov Tov Bluetooth yio v petddoon tov onpartog
ypnowomotovvtay 1 Swopdpewon GFSK (Gaussian Frequency-Shift keying) og to
povo dwbéopo oynua dwoupopemons. H vedtepn €kdoon Tov TPOTOKOALOL TOL

dwktbov tov Bluetooth 2.0 + EDR ypnowonotei t dwpdppwon n/4- DQPSK
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(Differential Quadrature Phase Shift Keying) kot ™ dwapdpewon 8DPSK peta&d

oLUPATOV GLGKELMOV.

Ideal Zero Crassing

Transm it
Fraquency
Ft

Time

Fi-1d

Ewova 1.17 Avapépowon GFSK [Bluetooth SIG] [11]

O 101o¢ NG SUOPP®ONG TOL YPNCLOTOIELTOL Y1 TV LETAOOGT] TOL GNUATOG GTO
dvowd Eminedo xobopiler v popen 1OV mioiciov mov Onpovpyodviol GTo
vroeninedo MAC (BA. mapdypago 1.6.1.8 "I[MTAaicio MAC kot cuyypoviopds twov
kouPov Master kot Slave™).

1.6.1.3 Ao}, Tomoroyia SIKTVOV
H Boaowm dopwkn povada gvog diktvov Bluetooth eivar to piconet. OAot ot koppot
tov piconet (to mOAD péxpt entd cvokevég Slaves) popdlovtor Tov 010 KOdKa
SlIoTOPAG Kol LIOKEWTOL 6TOV EAEYY0 €vOG Kovol kVplov kOpPov 1 Master. Ta
Piconets pmopet va eivor otatikd 1 va oynuatiCovior Suvopikd Kobmg 01 GLOKEVES

KIvouvTol péca Kot £ amd To @AGHO TOV £vOG At TO GANO.

Slave

Slave
Pomt to multipont

Ewéva 1.18 a) Point to Point piconet, ) Point to Multipoint piconet
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To diktvo Tov Bluetooth emitpénetl T ansgvbeiog cvvdéoeig P2P (-point to point,
onueio pe onueio- 1 -peer to peer, k6uPo pe kKOUPo-) and cvokeL TPOG Guokevy. H
glkovo Tov akolovbel pog mapovclalel dHVo Gevapla GUVIESG GLOKELMY € piconet
diktva. Abo M TeplocodTEPO piconets uropodv vo Ppickovial 6Tov 610 YdPo, HE TOVGS
KOUPBOVG VO LITOPOVV VO GUUUETEXOVV TAVTOYPOVO GE TOPATAV® otd Eval piconet Kot
Vo EMKOVOVOUV UETOED TOVG OMUIovpydvTog €va diktvo scatternet peyodvtepng
KApakog. Ot podiaypapég Tov Tupnva Bluetooth Core emitpémovv T cvvdeoT 600 1

TEPLOCOTEPM®V piconets MGTE Vo oynuaticovy éva scatternet.

Slave

=

fi:;;;:;;‘|

Slave

Slave

Ewéva 1.19 a) Scatternet Master/Slave kav B) Scatternet Slave/Slave

Mia cvokev| umopel TovTOYPOVE. VO, GLUUETEXEL 6E dVO piconets £xovtag o poro
tov Slave (Ewova 1.190). Zravidtepo aAAd Oyt advvato, OTMG GOIVETOL OTIG EIKOVES
1.18 B) kau 1.19, elvan pio cvokevn va coppetéyel oe dVO dikTva dTNPOVTAS TO

poro tov Master 6to éva dikTvo Evd 6To GALO €xel TOo pOLo ToL Slave.

@ Master node -
O Slave node Piconet3

Slave/Master node

101

Ewdévo 1.20 Zoppetoyn koppov pe dropopetikovg porovg Master/Slave o¢
Scatternet (emimedo povrédo) [12]
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Ewéva 1.21 I'pagog duktvov Bluetooth Scatternet (ue tov ailyopiOpo BTSF)

Yy ewova 1.20 moapovcidletor Evag ypagog LE TIG GLVOEGEIS TV KOUPOV evOg

dwctvov Bluetooth scatternet 6mmg avtdg €xet dapopembei pe Baon tov adydpBpo
BTSF. [2], [12]

1.6.1.4 Kataotaceig koupov
Ot cvvdedepévol kouPor pumopovv vo Ppebodv oe pion and TIg emdueveg TEVTE

KOTAGTAGELS 01 0Toieg opiloviat 6Tig Tpodlaypapés TG Texvoroyiag Tov Bluetooth:

Kotdotaon avapovig (Stand by): dev petapépovior dedopéva Kot To oo etvor
amgvepyomompévo (switched off).

Katdotaon xpdtmong (Hold): m ovokevn maver va vmootpiler v ACL
(Asynchronous Connectionless) petddoon yio €va OpIGUEVO YPOVIKO
dtdotnua, Yo va yivel n amodécpevon tov bandwidth Aoym cvyypoviepon
(paging) kAm. H ocvokevn Slave pmopei vo petapéper povo @mvn, HE
ovvdeon SCO (Synchronous Connection Oriented), kot emmAéov €yet
HElOUEVT Katavailmon 1oyvog. H cvokeun agovykpdleton To KavAaAl yio

va Katohdfel av Ba mpémetl va Pyel amd TNV KOTAGTOCT 0VTY|, dlotnpel ™)
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dtevbuvon g wg evepyo pérog (AM -Active Member) ko mparypatonotet
pio opd 10 cuyypovioud e pe to Master.

Kotdotaon oceppnong (Sniff): n slave ovokevr], okovel o6& GLYKEKPIUEVES
xpovobupidec, apovykpaletal Tnv d1evBvvVen ToL WG EVEPYOL HEAOLG TNG
AM yia éva pokafopiopévo ypovikd ddotnua, ypovobupida (time-slot).
Tote wdhver v petdooon twv dedouévev g UoOvo yi' ooty
xpovoBupida Kot PETA amevePYOTOLEiTAL HUEYPL TNV EXOUEVT OCOPNON TNG
xpovoBupidag.

Katdotaon otédObusvong (Parked): n ovokevn| Slave givar péhog tov Siktdov oAl
dgv 0KOVEL TO KOVAAM Kot dgv ovtaAldooel dedouéva. H ocvokevn mov
Bploketal otV KOTAGTAGN OVTH TOPAUEVEL CLYYPOVIGUEVI] UE TNV
GLOKELT] master Kol Umopel Vo EMGTPEYEL GTNV EVEPYT KATAGTACT] YMPIg
VoL EKKIVIGEL TNV O1001K0GT0 Yo TNV €YKOTAGTAGT] TG GUVOEGTC.

Evepyn xoatdotacn (Active): ol cuokevég Slave coppetéyovv evepyd 6to diktvo
avtoAddocovtag dedopéva. H katdotaon Acttovpyiog givarl evepyn Ko 1
ovokevn Slave kotd tv €16000 TG OV KATACTOGT GUVOESNS
ovyypovietar pe 10 pordt tov Master. O Master petadioer éva POLL

UMVO O TPOKELEVOL va. EAEYEEL TN GVVIEDT).

[Mopakdto divetar To dStdypappo LETAPOONS KATAGTAGCE®V OTIG OMOleg UTOPEL va

Bpebei évag kOuPog Tov cvupetéyetl o€ éva diktvo Bluetooth.

STAI:I DBYN unconnected

inquiry page connecting

h 4

A 4
transmit connected|  getive

0

PARK HOLD SNIFF low power

A
h 4

Awdypoppa 1.1 Avdypappo petapfacns KatasTaoe®v evog KOpPov o€ £va dikTvo
Bluetooth

Ot kopPotr Active, Sniff xor Hold avayvopilovtor and dievboveelg 3-bit (émog 7
evepyol Slaves), evd ot koépupor Parked amd o1evBhvoelg 8-bit (émg 256 avevepyol

Slaves). Ot kotaotdoelg sniff, hold ko parked eivat kataotdoelc yaunAng evépyelac.
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AxolovBel évog mivaxoag pe evoewktikég Twég tov CSR Bluecore 01 pe T1g

Katavalmong 1oybog Tomv Kataotaoswmv Park kot Active.

IMivakog 1.1 Zoykpion ¢ drayeopevig 1oyog 6Tic Katactdssls park ko active

Modes of Activity

Product Power Dissipation in Park Mode | Power Dissipation in Active Mode
CER Bluecore 01 0.3 mW 0.6-135 mW

2V emOPEVN TOPAYPOPO TOPOLGLAleTal 0 TPOTOG AEITOLPYING TOV JIKTVOV LE

Bdom TG KaTaoTACELS TOV TEPLYPAYaLE Taparave. [1] [11]

1.6.1.5 Tpomog Aertovpyiog Tov diktvov Bluetooth

Ta diktva Piconets pnopet va etvar otatikd 1 va oynuotilovrot duvapkd kabmg ot
OLOKEVEG KIvouvTol HEca Katl £E® amd T0 PAcHO TOL VO 1) TOV GALOL diktHov. Mo
OVGKELT TOL OV GULUUETEYEL O KAmOlo OikTvo piconet Ppioketon oe katdoTaon
avapoving (mpoemheyuévn Katdotoon youning xotavaimong). H cvokevr| agnvet
TNV KATAGTOOT OVOLOVIG Y10 TNV OTOGTOAN 7 T ANYN €vOg umvOpatog iNquiry i pag
EVTOMC ovyypoviopol page. H amootoAdr evog pumvopotog inquiry yivetotl yio va
I Bovv TAnpoeopieg dtav 1 dtevbvvon pag targeted cuckevng eivan dyvootrn. Mia
epmTNOT TANPoYopl®V Ba Tpémel vo akolovbeital omd (o EVIOAT, GUYXPOVIGLOD TOV
pOAOY100, page, TPOKEWEVOD 1| GUCKEVT-OMOGTOAENS VO GUVTOVIGTEL [UE TN GUOKELN
nov Ba ovvdebel. Mia evioAr] page mepiéyet £va cvykekpipuévo Device-Access-Code
OV YPNOLUOTOIEITOL YLl TN OCULVOEST WIOG OTOUOKPLGHEVNG cvokevng. Otav 1
OTOLLOKPVGUEVT]  GUGKELT  OVTOTOKPOEl, Kol Ol dV0 GULOKEVEG EIGEPYOVTOL OF
KATAoTOoT GHVOESNG, 1| GUGKELT TTOL KAVEL TNV £vapEin TNG GVVIESTG AVAAXUPAVEL TO

POAO TNG GLOKEVNG Master Kal 1 AVTATOKPIVOLUEVT GLOKELT EVEPYEL Mg Slave.

AoV meptédfel oe Katdotaomn chvdeong, 11 cuckevn Tov slave Ba cuyypovictel pe
T0 POAOL TNG oLOoKELNG Tov Master kot Ba evnuepwBel pe 10 cwotd mPdTLIO
EVOALOYNG TNG OLYVOTNTO. X€ OVTO TO OMUELD, Ol OYEPIOTEG TNG GVVOEONG
OVTIOAAGGOUY  €VTOAEG Yoo TNV omOKINGT TOV  TANPOQOPLOV TNG OCLOKELNG

TPOKELEVOL Vo dnpovpyndet  chvoeon.
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O wopPoc master otéAvel UMVOUOTO Y10 VO, KPOTOEL GLYYPOVICUEVO TO OTKTLO
piconet. Ot cvokevég slaves "axoOv" kdbe ypovoBupido TOL EKTEUTEL 1| GLOKELT

master 00T®G MGTE VO GLYYPOVIGTOVV UE OUTN.

Ye kabe evepyn ovokevn| slave exywpeite po devbvvon evepyod pélovg M
AM_ADDR «ot ovppetéyst miéov o¢ evepyd pélog tov piconet. H cvokevn slave
"akovel" OAeg TIC ypovoBupideg Tov Master yw va mANpoeopndel av  Exet
devbuvoiodotnBei amd ™ cvokevr] master. I'a tovg kouPovg slave vadpyovy Tpelg
KOTOOTAGELS YOUNANG evépyelag: M kotdotoon Shiff, n katdotacn hold, ot

Kotdotaon park.

O «x6épPog master umopei vo HETOOMOEL GE GLOKEVEG 7OV Ppiokovtar otV
katdotoon sniff Katd ) dibpkela cvykekpuévav ypovobupidmv. ['a to Adyo avtd ot
oLOKEVEG agovykpdloviar 1 akobv HOVO KATd Tr OLIPKELD OLTAOV TOV EOIKOV

xpovoBupidmv kot "koyodval" Tov VOO YPOVO.

‘Evog xoppog slave mov Bpioketan oe katdotacn avapovig (hold) dev Aappaver
KOvEVA OGVUYYPOVO TOKETO Kot "akovel” udvo yio va pmopécet av Oa emavéABel Eava

OTNV EVEPYT KOTAGTOON.

Mia cvokevn slave mov Bpioketar oe katdotaon park otopatd va "akovel" kot

gykatoieinet v o1evBuvon tov evepyod HELOLG OV NG £lye exympnOet.

OLec o1 ovokevég ouyypoviCovtor-potpdlovior To poAdl Tng cuokevng Master. H
tehevtaion popdlel otovg otabuovg Slave v mpoécPfoon oto kowd péGo (tov
erevbepo ydpo) pe ™ puébodo TDMA/TDD (Time division multiple access/Time
Division Duplex), omv omoia o ypdvog dapepiletar o ypovobupidec. H avtariayn
TOV TOKETOV TpoypoTonoteitol pe Pdon 1o poAdl tng master cvuckevng, 10 omoio
XTOomd oto dwotnuo tov 312,5 ps. Avo ytdmor tov poAoywoh cuvvBEétouv i
ypovoBupida TV 625 ps, Vo Tétoleg ypovobupidec ovvBiétouvv €va Cevyog

ypovoBupidmwv tov 1250 ps.

Yy ankny mepintoon tov mokétov single-slot o koéuPfog master petadidst
dedopéva otic Luyég ypovobupideg kot Aaupdaver oe pova slots. O kopPog slave,
avtifeta, Aappdavel ota {uyd slots kot petadidet ota pova slots. Ta makéto pmopet va

etvon peyéboug 1, 3 1 5 slots, aAAd oe OAEC TIC TEPTTMOGELG M EKTOUTN TNG CVGKEVNG
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master Ba. Eexivroel oe (uyad slots kal 1 petddoon tng cvokevng slave oe povég

xpovoBupidec.

678 9101112

Ewdéva 1.22 Frequency Hopping - Time Division Duplex Bluetooth MAC

H ovokevn Master eknéumel otig mepirtég ypovobupideg kar ot cvokevég Slaves
oT1g GpTieg (evoAras), kabe kOuPog mov BéAeL va exmépyel Aappdvel TeEPLOdIKA omd
tov kOpufPo Master to dikaimpo petddoong o€ 1, 3 1 5 cuveydpeves xpovobupideg ko
Kotd T dtbpKelo EKTOUTNG EVOG TAoLGTiov dev yivetar evailayn tng cvyxvotntoc. Ot
kouPot Slaves petadidovv povo otov kOuPo Master, 0 0moiog oTéAveL To, TAAIGL TOV

napéhaPe amod T cvoKeVEC Slave Tpog Tov TeEMKO TaPAATTN.

Ot cvokevég pumopohv e KON CLHEMVia, Vo dALAEOVLY POLOVG Kol O OKAGPBOG
umopel va yivelt m ovokevny master (yw mwopddetypo, U0 GUOKELT OCVPUATOV
OKOVOTIK®OV EeKIVEL (ol GUVOEST e €V TNAEPMOVO TO. OKOLGTIKG €ival GLOKELT| M
omol0 OVOYKOGTIKA EEKIVA TN GUVOECT MG Master GLGKELY|, OAAG pmopel T cLVE EL

Vo 0ALAEEL pOAD Kot va ‘TpoTipd’ To pOAo NG slave cuokev|q).

Ta dedopéva pmopodv va petopepbovv petald Tng CLOKELN|G master Kol LG
GAANG cvokevnc. H petdfoon amd ™ pio cuckevr| oy GAAN yivetol GOUPOVA [LE TO
HOVTEAO NG KLKAMKNG dwadoync, round-robin. H cvokevr] master eivol ovty mov
emAéyel mola cvokevt| slave Ba dievbuvolodotioet, evd pia slave cuokevt| "akovet”
O6Aa ta slots. To va givor pio cvokevn master £yet Arydtepo PBapoc and to vo givat
ovokevn slave. Eivar dvvotdv va eivor pio master cvuokevr] pe entd vmoteAei
ovokevég slave. Eivar opmg dvcikoAo o slave cuokevn va givol vroteheic KAT® omd

ToAAEC master cuokevéc. [2], [12]
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1.6.1.6 TOmow kavair@v

Ta dedopéva katakeppotilovral kot evOVAOKOVOVTOL HEGO 6TO TOKETA 1) TAAiGLO
(frames) tov mpwtokdAAov Tov Bluetooth (mapdypoagog 1.6.1.8 "IThaicia MAC kot
oLYYPOVIGHOG TV KOuPwv Master ko Slave") Tpv yivel n HeTddoon Tovg 6TO PVGIKO
eninedo péow g Cevéng. Xto emimedo Mac m Movdada EAéyyov Zevéng (Link
controller (baseband)) sivor vebOvVN Yo TOV EAEYYO KOL TNV OTOGTOAN KoL TN ANy
TOV TOKETOV 0E00UEVOV HEGH TG acvppatng Cevénc. H Movada EAéyyov Zevéng
tov Bluetooth mapéyer 600 tOmovg (evéemv yio T UETAOOON T®V SEGOUEVMOV, TNV
Actyypovn Cevén yopic obvdeon ACL (Asynchronous Connectionless) kot tnv
Zoyypovn Cevén SCO (Synchronous Connection Oriented). H teyxvoloyic Tov
Bluetooth d1abétetl pion acOyypovn cvvdeon Yo TV S1Ad00N TOV ATADOV SESOUEVMV

KO TPELS GVYYPOVES GUVOEGELS TOV TLTTIKA YPNGUYLOTOIOVVTOL Y10l TH LUETAPOPA POVNG.

Yoyypoveg LevEeig SCO (Synchronous Connection Oriented). H otvdeon SCO
Tapéxel £vo, COUUETPIKO KavAAL emkovmviag (ONAadn To KavAaAl Eyet
mv 1o puOUATOS06T GTNV ATOGTOAN Kal TN ANYT TOV) peTa&d TmV
ovokev®Y Master kot slave ywo v peETGd0ooN TOV OESOUEVOV
(cvvnBwg ewvng). H Cevén SCO akoiovbel wg mpog v vAomoinon
™me Vv teyviky g Metaywyng Kuvkhopartog (circuit switching). H
master cucokev| pumopel va vrooTnpiEel Pl Tpelg ovyypoveg Levéelg
evd 1 ovokevn slave pmopei va vrmootnpiEer péypt tpelg (evéelc e
mv 100 cvokevn master (Ewova 1.23) ko uéypt dvo (ev&eic pe
dwpopeticég master cvokevés. H Cevén SCO dmuovpyeitanr HYotepa
amd amaitnon ¢ KOPLUG GUGKELNG TPOS TNV EEOPTNUEVT] GUOKELT] Kot
ue v pecoAdfnon tov Awnyepioty Zevéng (Link Manager). Kabe
KOuPog pumopet va decpevoet povo pia ypovobupida, Ot petaddoels g
oLVOESN G VNG £E0PTAOVTOL YPOVIKA Kot Yol TO AdY0 avTd dgv yivovtan
EMOVEKTOUTEG 1 EMPEPALDCEIS TOV OTOGTOADY TOV TOKETOV OAAL
ypnoomoovv akyopibuovg aviyvevong kot d10plwong ceoipdtmv
(FEC).

Aoctyypoveg (evEeig ywpic ovvdeon ACL (Asynchronous Connectionless). H
Cevén ACL, og avtifeon pe v (evén SCO axolovbel w¢ mpog v
viomoinon g Vv TeYVIKn TG Metayoyng IMokétov (Packet
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switching). H {evén ACL dnuiovpyeitar peta&d 600 GVGKELOV UE TV
évapén g emkowvoviag. H master cuokevn umopel vo vmootnpiet
wio povo obvdeon pe v dwe cvokevn slave, evd pmopel va
eEunmnpetel TOALEG TETOEG CUVOEGELS LE SLOPOPETIKEG OLLMG CUOKEVES.
H petadoon tov dedopévav yivetor pe Tn HLOPON TOKETM®V TO 0ol
umopel vo eivon broadcast 1 61v0MVG1080TOVUEVA TPOG UIGL GVGKELT.
Tomikd ypnoomolovvtol yio ™ petdooon dedopévav, kabe kopupog
umopei vo deopevoet 1, 3 1 5 ypovobupideg yioo MV ekmounn €vog
mlocsiov. H dwayeipion g kivinong oe éva kavéil ACL yiveton and
™V KOpla cvokevn. TéLog oe avtiBeon pe mv (evén SCO ta moakéta
mg ACL (eb&n avapetadidoovtar yio vo géac@aiicovv v opdy

OTOGTOAT] TOVG.

H teyvoloyia tov Bluetooth dwabéter pio achyypovn cvvdeon yia v S1ddoon TV

OTADV SEOOUEVMV KOl TPELS GVYYPOVEG GUVOEGELS TOV TUTIKE YPTGLULOTOLOVVTOL Y10l TN

LETOPOPE PMVTG.

Master.

Stave 1

Slave 2

Slave 3

SCO ACL ACL sCO 5CO ACL

MQJI SR B ——"

RINEEY
—J—A—LAIL..%!!.’H'!.!!!!!.f!fl'n

Ewova 1.23 Eva mapaderypa piéng ovyypovov SCO ocvvoicemv Kol a.o0ypovev

ACL ovvdéesmv oc éva piconet

To dedopéva oty texvoroyia tov Bluetooth petadidoviar oe mokéto. Xtnv

TOPUTAVED EKOVOL SIVETAL £vOl TOPASELYHOL OVTIOAAAYNG TOKETOV HEC® GUYYPOVOV

SCO xavaiidv kot acHyypoveov ACL kavalodv o £va piconet diktvo. Me awtd tov

TpOTO yiveTol 1 emKowv@via Tov master koppov pe tovg dvo slave koppovg yo va

emtevyOel  HETASOOT TG POVIG LEG® TMOV GUYYPOVOV GUVOEGEMV KOl 1| AVTOAALYN

OeOUEVOV LEGM TNG OGVYYPOVIG CVUVOESTG.
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Ewéva 1.24 I'paonpo cvvdeoipotntag £vog dukrvov Bluetooth Scatternet

Yy ewova 23 mapovstdletar Eva YpAPNUA TNG CLVOEGIOTNTOS €VOG OIKTHOL
Bluetooth scatternet oto omoio omewkovileTalr 1N TUKVOTNTO TOV GLVIEGEWV. TNV
evotta mov axkoAovBel meprypdpovral ot dadikaciec mov akoAovBodvtar yio vo

dnpovpynbei n cuvdeon tov KOPPwV oe Eva diktvo Bluetooth Scatternet. [2], [13]

1.6.1.7 H onuovpyia Tov 41KTO0V KOl 01 HETUPOAES TNG OIKTVOKNG
TOTOAOYLOG

H onwovpyio evog  diktbov Bluetooth Eekivaer pe v dwdikacio Tng
‘Aviyvevong’. Ze éva dyvaooto mepiaiiov, Evag KOpPog mov emboupet va yivel kOplog
kopupog (Sdwaocia Inquiry) yoyvel yioo va eVtomicel TG GLOKEVEG OV Ppickovton
péca omv meployn S euPéretog tov kot BELovv vo cuvdeBovv 1 awtdHv, €10t
oynuatiletar Eva piconet diktvo. O kbplog kOUPog ivar VTEVOVVOG Y1 TIC HETAPOAES
NG OIKTLOKNG TOTOAOYiaG OTTwg £ival Ol E1IGOYMYES Kol Ol OOy ®PNGES KOUP®V Kol 0
ovyypovicpog tovg (Sdikacio. Paging). Ot evépysieg yia 1 Olodikacio NG

aviyveuoNg Kol TNG GLVOESTC TV GLOKELVMV GE éva, diktvo Bluetooth akolovBovv v

e&ng oepd:

O ev duvauer Master kOpPog ekkivel ) dwadikacio aviyvevong mbavov Slaves

KOuPov ekméunovioc éva Inquiry pivopo mov mep€yel Tov Kmdko tpocBaong

IAC (Inquiry Access Code).
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Kabe xouPog mov Aaufdvel £vo TET010 UNVOUO OTOVTE LE TNV OITOGTOAN £VOC

TAGIoOV TTOV TEPLEXEL TN S1EVBVVOT TOV Ko TIG TANPOPOPIEG TOV OTALTOVVTOL
Y. TOV GUYYPOVIGHO TOL HE TO POAOL TOL KUPLOL KOUPOL KOl TEPIUEVEL TNV

naparofr) evog unvopatoc Page.

O Master kéufoc AapPaver avtd to mlaicwo Tov Slaves kOpPov, ypnoyonote
TIG 01EVOVVOELS TV TEAEVTOLMV Y10 VO, VTTOAOYIGEL TOV KMOKA Sl0GTOPAS TOL
Frequency Hopping kot amootéddel otoug Slaves kopfouvg mov evtomictTnkay
éva unvopo Page mov mepi€yet tov kmdka mpdsPacnc ocvokevng DAC (Device

Access Code).

Ot Slaves kouPot aravtovv pe tov Kodwko IAC (€éva €id0g moTomoinong) kat o
Master képpog Tovg 6TEAVEL TOV KOIIKA TG SLOCTOPAS.

Ot Slaves kouPot emPefoardvovy T ANYn TOV UNVOUATOV, GUVIEOVTAL LUE TOV

KOp1o kOpPo kot oynuoatiletat To piconet.[2]

MMaster Slave

T— Inquiry Scan

.

— | Inguiry Response

Page

Page Scan

:

——| GSlave Response

Master Response

Connection Connection

Ewova 1.25 Tomki dredikacio aviyveveng kot 6vvogons £vog diktvov Bluetooth

1.6.1.8 MAaicwe MAC ko ovyypovicpnog tov kopfov Master ko

Slave

Ta dedopéva mov etsépyovtar oto Eminedo TLvvdeong Aedouévov (Data Link Layer

tov povtéhov tov OSI) amd 10 vynAdtepo Eminedo Awtvov (Network Layer)

opyavavovtal e mAaicto (frames). T'a vo petadobodv to dedopéva (data v ewovig)
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tepoyilovion oe puKpOTEPO TOKETAL KOl evOvAoKOVOvIOl HECO O TAOIGLOL TOV
vroegmnédov LLC (Logical Link Control). To kd0e mhaicio tov LLC £xel t d1kr tov
emkeaAida 1 omoia petapépel otoyeion yoo ™ Aoykn oHvdeon tov LLC ko to
UKOG TOV WPEALLOV Qoptiov Tov TAaiciov. Ta makéta mov tpoépyovtor amd 1o LLC
mpombovvtol 6to Katwtepo vroeninedo MAC 6mov yivetan 1 evBLAGK®ON TOVG pEGH
oe mlaiotla tov emmédov MAC pe v mpoonkn tov nediov Access code kot Header
(Ewova 1.26). To vmoenineda LLC koau MAC avikovv oto Eminedo Xvvdeonc
Agdopévev 10 omoio pog mapéyetl TNV a&lOmIoT HETAPOPE TV ded0UEVOV TAVD GTO
evowkd péoca. Eedcov dnuovpyndel 1o miaicto MAC dwfifaleton oto apéowg
Katdtepo eminedo, 1o Pvowd Eminedo (Physical Layer), yio tmv omootoAr tov
TOKETOV HECH TOV padlocvyvotnTev. Onmg avaeépdnke oty moapdypago 1.6.1.6
«1.6.1.6THmol kavaAidvy 1 exkovovia Tov diktdwv tov Bluetooth yiveton pe v
anooToAN ToKETOV pécm tov (evéewmv SCO (Synchronous Connection Oriented) kot
ACL (Asynchronous Connectionless). T tig (evéeig SCO vmdpyovv téccepig

drapopetikol TOmol TAasimv kat yia Tig (evéeig ACL €& Tomot.

OMot ot tOmol Thausiov Egovv éva kddwka mpdcPacng (Access code). Yrdpyovv
Tpelg Tomot kodiko tpdoPacng: o IAC (Inquiry Access Code), o DAC (Device Access
Code) xat o CAC (Channel Access Code). O KOOGS 0VTOG XPNCLLOTOLELTAL Y10, TOV
ovyypoviopd tov Master kOpPov pe tovg kouPovg Slaves mov omotteitonr Kot ™)
dwdwasio g evarrayng Tov cvyvot)tov tov FHSS kot v tavtomoinon tov
naxkétov oto Pvoikd Eninedo. O kddka mpocPaocng akdOpa ypnoyLomoteital yo Tig
dwdwkacieg inquiry, paging kot park ¢ Asrtovpyiag TOL TPMOTOKOAAOVL TOV
Bluetooth.

H emkeparida tov mhaiciov (Header - eninedo cvvdeong 1 vmoeminedo MAC)
TEPEYEL TIG O1ELOVVGELG TG TNYNG KOl TOV TPOOPIGUOV (GLOKELY] TPOEAELONG Kot
TPOOPIGHOV avTicTo ) KaBDS Kot TANPoPopieg Yo Tov TOTO ToL TakETOL (15 TUTTOL

TOKETOV) Kol TO KOG TOL OPEALOV POPTIOV.

To oeéhpo eoptio (payload) umopei va mepiéyet amhd dedopéva, de60UEVO POVIG
N mAnpogopieg éreyyov. O tomog g (evéng kabopiler ™ popen TOL OEEALLOV
eoptiov. To meélpo poptio pmopel va mepLEyel EMmPOcHETEC TANPOPOPIES YO TOV
evtomiopd opoiudtov. O koddwka Eréyyov Kvkiwkov IMTieovacpod CRC (Cyclic

Redundancy Check) o omoiog mpootifetal 6to makéto yioo va. TPOcdIOPicEL OV TO
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oOeéEMI0 Qoptio gival 6mOOTO 1N Oyl YPNOUOTOIEITOL Y10l TOV EVIOTICUO CPUAUAT®V
TOV TOKETOV TOV omA®V dedopévov. Eved ylo tov evtomiopd kot m dopbwon tov
oQOAUATOV oTO OedOUEVOV TNG GMVNG xpnotpomoteitan o kmdkog FEC (Forward
Error Correction).

H popoen tov mhausiov elvar avaroyn pe m dwpodpewon (BA. mapdypapo 1.6.1.2
"Yymuoatoa dapopemonc”) mov akoAovbeitol Yoo TNV HETAOOON TOL MOKETOVL. TNV
nepintmon mov N dwpudpewon eivar Tomov GFSK (Gaussian Frequency-Shift keying)
t61e M dopn Tov MAatciov MAC elvar avt) mov anekoviletar oty Ewdva 1.26 won
nePEYEL To. MESIL TOL KAOOIKA TPOCPAONS, NG EMKEPAAIBOS KOl TOL OQEALOV

@optiov.

Access

code Header Payload

-t GFSK modulation o

Ewova 1.26 Bacwki popon mrharsion MAC tov diktvov Bluetooth (Srapépowon
GFSK) [5]

To npwtoxoiro tov Bluetooth 2.0 + EDR, ypnoponotei t dapdppwon DPSK n
omoia Tapovctalel SPOPE 6TV UETATOMION TG PACNC. AVTO £YEL OC OMOTEAEGLLOL TN
dwpoporoinon tov miaciov MAC arnd 1 Poacikr popen tovg. H popen tov
mhoiciov MAC g éxdoong Bluetooth 2.0 + EDR mopovoidletor otnv gucdva mov
axolovBel ko mepéyet ekTog amd o TEdiaL TOL KMOKA TPOGPAONG, TNG EMKEPAAIDOG
Kot T0V 0@EéMpuov @optiov, t {dvn aoceoadeiog 1 Lovn eviaéng (guard band), to
nedio Sync to omoio mepi€yet pa axoAovdio. GUUPOA®V TOL YPNCLOTOLEITAL Yo TO
GLYYPOVIGHO TV GLUPOAMV Kat TS eaong avaroyo pe tov tomo (DQPSK 1 8DPSK)
™G SpOPE®ONG TToL ypnoiponoteitat ota makéto EDR kot 1€hog to medio g ovpdc

(trailer) mov mepi€yel 1o amotéreopa tov kKmdko CRC.

LSB MSB

Access
code

—— 4 y

Ewéva 1.27 Tomog mhorsiov Bluetooth [5]

Header Guardband | Sync EDR payload Trailer
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Onwc avoeépetonr otnv 1otocekido ¢ Wwikipedia: "Ou dwagopetikoi TOTOL
miaciov MAC tov Bluetooth dtagpopomrotodvtal 6to weéAuo goptio: ot tomor SCO
etvar o High Quality Voice 1, otov omoiov ta 2/3 1oV UKOLG TOU OPEALOV POPTIOL
tov mhatciov eivor kodwog FEC (pe amotéleopa pikpn omdAe mAoiciov oAid
HELOUEVO pLOUS peTdOooNS OEGOUEVMV) KO TOL LITOAOITA TANPOPOpPies PwVNG, o High
Quality Voice 2, otov omoiov 10 1/3 ToV unKovg 100 ®EPEAOV QOPTIOL TOL TAALGIOV
etvar kddwcag FEC kot to vworoura tAnpopopieg eovng, o High Quality Voice 3, oto
OPEAMPO POPTIO TOV 0010V VIAPYOLV HOVO TANPOPOPiEs VNG, kal o Data-Voice, o
omoiog &xel kddwa FEC ico pe 1o 1/3 tov cuvolikod punkovs tov mAoisiov, KOJKo
CRC, myv keparida LLC mov mpoavagépOnie, mAnpoeopieg pmvig Kot TANpoQopies
dedopévoy. Ot tomor ACL amd v GAAN vrootnpilovv dapopeTikovs puhuong
HETAO0OMNG KOl OTOAEWNG TAKET®V (OTOV LYNAOS pLOUOG HETASOONG CIOIVEL HIKPO
pikog kmdwo FEC kot dpo vynin ondAewn moKETOV), HETAPEPOLY  UOVO
TAnNpoopieg dedopuévav kat otakpivovtor o Data Medium Rate (DM) 1,3 ko 5,
kabmdg kot Data High Rate (DH) 1,3 xot 5." TInyn: otooeiida  wikipedia
http://el.wikipedia.org/wiki/Bluetooth

MMivakog 1.2 DM ko1 DH oxéta

Packet Max. Max. Asymmetric Asymmetric
Type Payload Symmeiric Data Rate Data Rate
/bytes Data Rate Forward Reverse
/kbps kbps [kbps
DM1 / 1088 108.8 108.8
DH1 27 None 1728 1728 1728
DM3 121 23 2581 3872 544
DH3 183 None 3004 5856 86.4
DM5 24 23 286.7 4778 36.3
DH3 330 None 4330 7232 57.6

2tov mopomdve mivoKko Qoivete 1 OlPOpPd NG YOPNTIKOTNTOS TOV OQEAMUOV

QOPTI®V TOV SOPOPETIKOV TOTOV TV Takétov. [1] [2] [5]

1.6.1.9 Eppéirera pet@doong Kol KAMAGELS 16)00G
Onog  avaeépdnke  mponyovpéveg oty mopdypago 1.6.1.1  «Zmvn
GLYVOTITOV AELITOVPYIOG KUl TPOTOS HETADO6S dcdopsvavy to Bluetooth
AOY® ™ neBdO0V TG PAGLATIKTG S10GTOPAG He TNV voilayn Tng cvyvotntag FHSS
(Frequency-Hopping Spread Spectrum) mov ypnoipomotel epappolel v TOKTIKN
EVOALOYNG TNG oLyvoTNTOG 1 omoia kKabopiletar yevdotuyaio amd Tov KOplo kOuUPo,
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Kol TPpodlaypapet Tpia emimeda 10YHOC TG EKTOUTNG ad To omoia eEAPTATOL KOt 1|

euPéreta g petadoong (ravra pikpotepn towv 10 pétpov oe PAN).

H exmepmopevn 1oyvg mov ypnoonoteiton yio v (evén pubuileton avdioya pe
TNV amoOcTOoT OTNV omoin Ppickovtal 01 GUOKELES TOV TOUTOV KOl TOV OEKTN £TG1
MDGTE VO YPTCLLOTOLEITOL 1] EAAYIOTN EKTEUTOUEVT] 1GYVG TTOL omanteital yio TNV evén
avt. H avéopeimon g ekmeundpevng 1ox00¢ €Yl OG OMOTEAECUO TNV YOLUNAN
KOTOVAAWDON EVEPYEWNG OTIC Umatapieg Tov cvokevdv. H pbhOuion e ekmepmopevng
1oy kabopiletar amd TV GvoKeLT TOL KOPLOV KOUPoL. TNV TEPINTOON 7OV M
oLOoKELN TOL OékTN Ppioketal oe amdotacn HKPOTEPN omd TNV HEYISTN dvvaTn
OmOGTACT] MOV UMOPEL Vo KOAOWEL 1) CLOKELY TOL TOUTOD GUUEOVO UE TIG
TPOJAYPOUPES TNG EUPELELDL TNG CLOKELNC, O TOUTOS UELDVEL TNV 16YVS TOV CNLUOTOG
TOV OVAAOYO UE TNV AmOCTOCT TOL €YEL amO TV OEKTN Y. TNV HUETAS0CN TOL
onuotoc. ‘Eva dAAo mAcovékTnua oamd v owEopeimon g EKTEUTOUEVNS 1GY0G
petall TV GLGKEVAOV TOL TOUTOV KOl TOL OEKTN Elval 1) LelmoT TV TapeUPordV 6T
diktvo tov Bluetooth. To mpaypotikd e0pog ™G amdGTOONG TOIKIAEL AVAAOYa LE TIG
ouvOnKeg TG 014800MC, TO LAIKO NG KAALYNG, TN S0UdpP®ON NG KEPALNG Kot TNV
katdotoong g umatapiog. Ov mepiocodtepeg  epappoyés  Bluetooth  €xovv
onpovpynBel pe yvopova n ¥pNom TOVS CE €0MTEPIKO TEPPAAAOV, Omov M
e€acBévnon tov onuatog AdY® TOV TOlY®V KOl TOV OVIOVOKAGGE®Y TOV CNUATOV

LEIDVEL KOTO TOAD TNV amooTact ond ovt mov £xel kabopiotei and v line-of-sight

amdotacn mov Kabopilovy ot Tpodiaypagés Tov diktvov tov Bluetooth.

IMivaxag 1.3 Khaoeig Ioyvoc Bluetooth

Kiaon Ambota aml\r/[ S(Z;ZTQV sxnl:[f::')nav ekl;jt;;aftl(;“;lv "Eleyyoc oo
Evépyewog | on (m) P droal prorevt st YOS TR0
160G 16V¢ L
o ~ loomw (20 A 100 MW Pm|r_1<+4 qu to Pmax
onl | =100+ dBm) (20dBm) | Optional:
Pmin® to Pmax
) _ 2,5 mw 1mw 2,5 mwW Optional:
Khdon 2 ~10 (4 dBm) (0 dBm) (4 dBm) Pmin? to Pmax
. _ 1mw 1mw Optional:
KAdon 3 ~1 (0 dBm) N/A (0 dBm) Pmin? to Pmax

H «éBe ovoxevn yopokmmpiletor avédioyo pe TV eKTEUTOUEVN 1GYVS TOL
vrootnpilel cOppova pe TG TPodlaypapéc Tov mTpmTokOAAov Tov Bluetooth.
OepOVIOG ®C KPP0 TNV EKTEUTOUEVN oY0 (Mov Tpobmobétel v avdioyn

umatapio TG cvokevn) N omoia kaBopilel v amdoTaon peTdooong dlakpivoviat
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TPES KAGOELS GLOKELMV CUUPOVO HE TIC TPOJYPOPEG TOL TPOTOKOAAOL TOV
Bluetooth. Ot kAdoeic avtég mapovoialovior otov Ilivakag 1.3 KAdoeig Ioydog

BluetoothITivaxag 1.3.

H axtiva Aertovpyiog tov Bluetooth Eekivdel amd 10 1 m Yo TG GLOKEVEG TTOV
aviovv oty 1n Khdon kot etavel péxpt ta 100 m yua tig cvokevég ¢ 3ng KAdong.
H mo oJwdedopévn katnyopic. GLOKELOV TOV TPOSAYPOPDV TOV OIKTOOV TOV
Bluetooth ivail avti mov ypnowomoteiton yio tnvy vAomoinon tov diktvwv WPAN
oV TEPAAUPAVEL TIG GLOKEVEG TG 2N KAAoNG 1) omoia £xel akTiva dpaong Tepimov

ta 10 m. A&ilel va onueimbel 1L dev amatteiton 1 OTTIKN EXAPT TOL TOUTOD KOl TOL

o€k Yoo TV emitevén g (evéne.

IMivaxag 1.4 O gkdo6€1S TOV TPOTOKOALOV TOV Bluetooth [2]

. Data Maximum application
Version
rate throughput
Version 1.2 1 Mbit/s >80 kbit/s
Version 2.0 + . .
3 Mbit/s >80 kbit/s
EDR
Version 3.0 + HS | 24 Mbit/s See Version 3.0+HS.

Version 4.0 See Version 4.0LE.

Yy wotocelida ¢ wikipedia oto AMjupa 6to omoio yivetatl avoapopd 6to dikTvo

tov Bluetooth onueidveton oti "... Tovdéovtag 600 cvokevég ¢ Ing Khdong, ot
omoieg &yovv LYMAN gvancOncio Kot VYNAN oYY, UTOPEL VO EMTPOTOVV OTTOGTAGELS
mov vrepPaivovy Katd moAd ta 100m, avdloyao pe T amoITioELS TNG OLOKOUOTIKTG
KOVOTNTOG TOL Eyel n epapuoyn." [nyn: wikipedia,

http://en.wikipedia.org/wiki/Bluetooth

1.6.1.10 Zdvoyn TOV TELVIKAV (UPIKTNPLETIKOV
O oyedaopdg g texvoroyiog Tov Bluetooth éywve pe yvopova 1o younid k66t0C,
T0 UEYAAO €VPOG AsttovpyioGg, TN YOUNA KOTOVAAW®GOT EVEPYEWS Kol TN dmpedv
dtdBeom tov 610 VPV Kowod. To KAl ™G emTvyiag TG TEXVOLOYiag avTig PplokeTon
OTO YOPOKTNPIOTIKA TNG, TO OO0 TAPOLGIAGTNKAY GTO KEPAANLO OVTO. XTOV TTIVOKO
oL aKOAOLOEl TEPEYOVTOL TOL YOPOKTNPIOTIKE OVTO KOOMG Kol TO TPOTOG

OVTILETOMIONG TOV (NTNUATOV TOL TPOEKLYAV.
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MMivakag 1.5 Zovoyn TOV BacIKOV (opaKTNPLETIKOV TOV 01KTVOV ToVL Bluetooth

Teyvikég Tpokoels

XopoKTNPLoTIKG/ AVTIHETOMION

Zovn cuyvotNTeV (ToyKooua)

Avtipetomion: 2.4GHz Zovn
ocvyvotntev ISM

Metddoon onpatog

AlocTopd @ACUOTOG LE LETATOTION TNG

ovyvotrag (FHSS)
Teyvikég SO1apudpP®ONG TOL GNLATOG GFSK ko DPSK
Méy1otn eKTEUTOUEVT 1GYVG >20 dBm
ZUVOX}K(')Q pLOUOG petddoons 0,721 - 1 Mbps
dedOUEVDV
Eupérera 10-100 m

[TM00¢ vrooPloEVOV CLGKEVDV

8 ovokevéc / piconet
(7 slaves / master)

AwBéoipa kavailo Yo 0E00UEVO POV

3

[MopepPorég amd GAAeG GLOKEVEG TOV
ypnoorotovv ™ Lovn ISM kot dAAeg
ovokevég Bluetooth

Avtipetdmon: FHSS, Kodwkag
dopbwong cpoiudtwv (Error correction
coding)

XopUnAn KoTovalooT eVEPYELNG

Avtipetomon: ‘Eieyyog kotavaimong
EVEPYELOG, KATAOTAGELG EE0IKOVOUNONG

evépyelog, MetoffAnNTo unKog mokéTmv

Owovopkod K06T10G

Avtuetomion: FHSS, TDMA, low
receiver sensitivity,
Relaxed link budget, Low IF

Acodleln

e AvBevtikonoinon (acpdieia
dedOUEVDV)

e Kpuntoypagpnon (acedieio
dedopEVMV)

Avtipetomon: FHSS, acediela oto
Eninedo XHvoeonc

K\edi tov 128 bits

K\e1di mapaperporompévo amod 8 -
128 bits

Yynin mbavotta GeAALTOS TG
acVPUATNG GUVOEGNG

Avtipetomon: ARQ, FEC kot CVSD
(dedopéva avic)

Metddoon dedopévov Povrc/Data

Avuipuetomon: Circuit/Packet Switching

Ye OMeC TIG TPOSWYPAPES TV TEYVIKMOV OIKTVMONG TOV CLOKELMOV T TLO

onNUavTIKA ototyeia elval  peimon g 1oyd¢ Ko 0 YounAd KOGTOS ToL omoia eivarn

KaOOPIOTIKNG OTUOGTIOG Y10l TNV AVATTUEN TOV EQOPLOYDV.
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1.6.2 Tpoowaypa@éc Tov TPOPiA xpriong
O1 mpodiaypapég Tov diktvov tov Bluetooth V1.0b nepilappdvovv ta mapakdtm
TpoPil o omoia TPocdtopilovy Kot TG EQPAPUOYEG OV LTOSTNPILEL I £€KOOOT aLTH

tov Bluetooth:

e General Access — Ymoompilel Tig vampesieg g avalitmong GAlmv
ovokev®v Bluetooth, tng dwyeipiong tov emmédov ovvdeong (Link
Management) ka1 ¢ ac@drelog petald towv cuokevwv Bluetooth.

e Service Discovery — Aevepyei v 'Avalnnon' tov daféciumv vanpecimv
o€ YEITOVIKEG cLokeLEG Bluetooth.

e Cordless Telephony — To mpo@id avtd divel TV duvatdTa 68 £Vo, KIVITO
MAEPVO va Agttovpyel cav acOppato TAEPwvo otav Bpebel oty pféieta
Tov otafuov Bdong.

e Intercom — To mpoil avtd diver v dvvatdotnta oe dVO Kwntd mov
dwbétovy v teYvoroyia Bluetooth va emkovovoiv petald tovg ympic va
yiveTon xpnon Tov SIKTVOV TOL OVAKOLY OAAL GUVIEST] HECM TNG TEXVOAOYIOG
Bluetooth.

e Serial Port — ITpocopoimon ceplaknc 6vpag.

e Headset — Kafopiopde exkmoumng Kot Ayng 0e00UEVOV @MVIAC TAVD GE Wi
ocvvoeon Bluetooth.

e Dial-Up Networking — Kafopiopog oovdeong peta&h evog vmoAoyloTy Kot
evOg KIVTOL THAEPAOVOV.

o Fax — IIpo@ik ywo Vv amoctodn Kot ANYN QO Oamd VTOAOYISTH UECH
KvntolH TMAEQPAOVOV.

e LAN Access — IIpopih 7y v Oonmupwovpyion evdg dwktvov PAN
YPNOLOTOLDVTAG TO TP TOKOALO PPP.

e Generic Object Exchange (OBEX) — Ynnpecieg mov ypnotporolohviol and
aria Tpoeil (File Transfer, Object Push, Synchronization).

e Object Push — ITpoik yio TV 0m0GTOAN Kot ANYT| ETAYYELUATIKOV KOPTDV
KoL pavTeBOV oo Lo GLGKELT] GE U0l GAAY).

e Metagopd apyeiov (File Transfer) — Awyeipion (dnuovpyia, dtaypagn,
EMOKOTNOT, UETAPOPA) EVOC CLOTHUOTOS OPYEIOV Kol QOKEA®V amd pid

GUOKEVT OE L0 GAAT).
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e Xuyypoviopdg cvokev@v (Synchronization) — To mpopil avtd diver v
SVVOTOTNTO GLYYXPOVIGLOV OVO0 GLOKEL®V TNV oTiyun Tov OBa PBpebel n pia

€VTOC NG eUPELELRG TNG GAANG.

Ol to mapoamdve mpodid mov avaeépdnkav dukatoloyobv yiati ta dikTvo NG
teyvoroyiag tov Bluetooth givon téc0 dnuoeidn; oto gupd kowd. IInyr: wikipedia,
http://en.wikipedia.org/wiki/Bluetooth [2]

1.6.2.1 To povtédo ypiong TS Tevoroyiag Tov Bluetooth

To povtélo ypnong g teyxvoroyiog tov Bluetooth eivar Paciouévo oty

acVPUATH O1GVVOEST] TMV GLOKELMOV KOl EGTIALEL OE TPELG LEYAAES KT YOPiES:
o Xnueia [IpdoPaocng Pwovig/Asdopévaov
o Awcvvdeon Ileprpepetakmdv ZvoKevdv
e IIpocomkd Alktoa

Ta onueia mpdoPacng Pwvicg/Aedouévov (Voice/Data Access Points) ftav to
apykd poviélo xpnong g mpodtaypaens tov Bluetooth 1o omoio avagépetar oty
dacvvdeon evoc vroroyloth (desktop voroyiot, eopntov, PDA) kot piag é&umvng
ovokevng. [ moapddetypa, £voc VITOAOYIGTNG MOV VROGTNPILEL TNV LANPEGIN TOL
Bluetooth, pmopei vo cvvdebei oto Internet yio thv anootodn kot Aqyn email péow
evOg Kvntov TmAe@dvov mov owbétel v vanpecic tov Bluetooth,. To kivntod
TNAEPOVO OTNV TPOKEEVT] TEPIMTMOOT Aeltovpyel ®G €va TPOocOTKO ornueio

npodcPacng, Access Point.

H debtepn watnyopia ypnong avoaeEpetal 6T SlUGVVIEST] TOV TEPLPEPELKDV
GLOKEVMV. ZTNV KATNYOPIio VT VKOV Ol TEPLPEPELNKEG GUOKEVEG TOV VITOAOYIGTN
omm¢ etvor ta TANKTPOAOYLO, TO TOVTIKLO, To JOYStiICKS Kot T aKoVGTIKA TO. OmToin
OLVOEOVTOL OGVPLOTO LE TNV KEVIPIKN HOVADQ, HECH TNG VINPECIOG cVUVOEGNS TOL

Bluetooth.

2y tpitn xkotnyopia ypriong tov Bluetooth evidocsovtatl To mpocomikd dikTva Kot
OVLYKEKPIUEVO TaL OPOTIHO. TPpocmpvé dikTva (ad hoc). Edm kaAdmtovtar ot avayKeg

Yo OIKTVMGT TOV GLOKELVMV €VOG ATOLOL 1| LG HIKPNS opadag atopmy. 'Eva PDA
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mov vrootnpilel v vanpecsioa Tov Bluetooth, umopel va kéver cvyypovioud tov

NUEPOAOYIOV, TOV EMOPAOV Kl TOV PAVTEBOD TOV KUTOYOL TOV, LLE TOV VITOAOYICTH TOV

ypageiov f Mg ypappotéag. [6], [11]

1.7 EEowkovounon evépyelog

H xatavaioon evépyelog amoterel Evav amd TOVG CNUOVTIKOTEPOLS TOPAYOVTEG
omv omddoon twv ad-hoc diktdwv, edikdtepo de TV diktdwv bluetooth, kot
oyetiCetan pe ™ ddpketa Cong Toug. H te)voAoyio TG KOTOOKEVNG TOV UTOTAPIDV
BeAtidveTor cuveDS ToPIAANAL OUMG Ol AVAYKESG Yo EVEPYELD OVEAVOVTOL GLVEXMDG,

a@o¥ av&avetor 1 {ntnon og eHpog OVNG Kol 1| TOWOTNTA TOV VITNPECIDV.

H dwbéowun evépysion ko M KotavdAwon e oamotedel kpicwo onpeio g
Aertovpyiog tov ad-hoc dwktdwv. ‘Evag koppog mov avikel og éva diktvo ad-hoc
pumopel yu A0yovg €£0IKOVOUNGONG EVEPYELNG VO EMAEEEL Vo UV TTOPEXEL KATOLES
vnpeoieg ov omoiec amautovvrar amd to dikTvo. Xt diktva tov bluetooth 1
e€OKOVOUNGT EVEPYEWOG EMTUYYAVETOL KOl HE TNV UETAPacT TOL KOUPOL OTIC
Kotoothoslg  younAng  evépyelog  (Standby, Hold,  Sniff, Park) mov
ovumeptAappavoviot otig Tpodiaypoeéc tov Bluetooth. [6] [11]

1.8 Ao@aiero 6to dikTvo Tov Bluetooth

[Mapdyovteg Omwg eivar m cvveyng alloyn g TomoAoyiag, to pukpd amofépata
™G evépyelag, M uvnun amobfikevong kot to evpog g (dvne oto ad-hoc diktva,
ovppdiiovv oty peimon g acpdieiag ota ad-hoc diktvo or' 6tL 6TOL VEOIOUTO
acvppoata diktva. 'Evag aAlog mapdyovtog mTov 0pa avasTOATIKG GTNV AGOAAELD TOV
Tapovctdlovy Ta dikTLa OVTA €ivarl 1 EAAEWYN TNG KEVIPIKNG ECOTEPIKNG OOUNG TOV
to. yopaktnpiler n omoia kKabiotd SVOKOAN TNV mMoTOMOinom TV dedopévev. H
avénon tov embécewv oto diktva avtd elvar €va {RTnua mov amoitel akOpo

peyoAvtepn acedieta. Ta Oépata acpaieiog mov Aappdvovror v Oyn eivar to €Mg:

H AwBecipdémra eEac@arilel TV Tapoyn TOV VINPECIOV TOPd TIC EMBEGELQ

apvnong Topoxngs.
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H Epmotevtikomra eEacpaiilel 0TL o1 TANPOoPopieg OV OMOKAADTTOVIOL GE

un e£0VG1000TNUEVEG OVTOTNTEG.

H Axepadomnra eaceaiiler o611 To  petaddopeve  pmvouato  Ogv

TOPATOLOVVTAL.

H ITiotomoinon tavtomolel tnv oviotnTa HE TNV OMOi0 EMKOWVOVEL Evag

KouPoc.

Ymdpyovv opketol TPOMOL TNG OVIIUETOMONG TOV emBécewv OmmG elval m
dlypary M M TPOTOTOINGT TOV UNVOUATOV, AOY® OU®OC TNG EANTTOUOTIKNG
apPYITEKTOVIKNG Tov €xovv To. ad-hoc diktomv, to kobicto evdAmto ot emiBéoelg

aoQOAEinG.

Yndpyovv akyoplOpot mov YPNOLUOTOOVLVTOL YO TNV Ovixveuon kot Tnv
amopOVOOT] TOV EANTTOUATIKOV KOUPBwvV ond to olktvo. Ot alydpiBuot avtol dev
Bpickovv gvkora epappoyn ota ad-hoc diktva ta omoio Exovv cuveyeic aAlayég otny
TOMOAOYIOL TOLG, APOVL omalTeital amd TOLVG OAYOPIOLOLS Ol EmAVOAAUPOVOLEVES

HETOOOCELS UMVUUATOV 6€ OAOVS TOV KIvnTovg KOUPoLG.

Ye éva acOpuato diktvo Ommg eivor to diktvo tov Bluetooth, ta dedopéva
petapépoviol eAevBepa oTOV. 0€PA KO UITOPOVV VO VITOKANTOUV OO OTOL0VONTOTE
Bpebel oty epPérern g cvokevng mov ekméumet. H acedielo elvar évag moAd
ONUOVTIKOG mopdyovtog kor umopel vo kabopicelr v emrvyia 1 Oyt €vOg

mpotokOALoL. H acedieta oto Bluetooth emtvyydveton pe tpeig tpdmovg:

Yevoortvyaio evariayr cuyvotntog

AvBevtikomoinon

o  Kpvurroypdonon

H evalloyn cvyvotntag givot pio teyvikn dtaomopds tov eacpatog (rapdypapog
1.6.1.1) mov otoyevEL otV gAdTTOoT Tov BopHPov. TTapdia avtd givor emiong Evag
KOAOG TPOTOC OMOTPOTNG TOV MOTOKOVCT®V, Yiati gival moAD OVoKoAO Yio évav
OTOKOVOTN VO TAYIOEVLGEL TIC AAAAYEG TNG GLYVOTNTAG TOV TPUYHATOTOL0VVTOL KOTH
™ petadoon Tov ofuotog oe éva diktvo Bluetooth. H ewdva mov akorovBei deiyvet
TG P cuyvoTNTa VOGS Kavallod Tov dtktvov Tov Bluetooth pumopei va petafdiieton

avd To Xpovo.
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time

Ewéva 1.28 H ovyvéotyta £vog kavairov Bluetooth petapariietan wevdo-toyaia

H teyvoloyia Tov Bluetooth éyet didpopa emineda Kot pnNyaviGHOVG 0COAAELNS Yol
va eEACQUAITEL OTL TOL OEGOUEVA TTOV HETASIOOVTAL OEV UTOPOVV Vo LITOKAToUV. [
VoL TO TETVYEL OVTO YPNOLUOTOLEL TEGGEPQ PACIKA KAEWOA V1oL TNV KPUTTOYPAPNOT KO
vy v e€axpifmon tov GAAOV cuokev®Y Tov dikTvov Tov Bluetooth kot dAla dHo
HOGTIKG KAEWSL, TO KAEW Yo tnv e€akpifpwon-awbevtikomoinon (authentication key)
NG GLOKELNG OO TIG GAAEG GLOKEVEG Ko TO KAEWST TNG KpumToypdenong (encryption

key) ta onoia propovv va givon and 8bit Emg 128bit.

H avBevticomoinon entpénet e va ypnotr vo TEPLOPIGEL TNV GLVIECIUOTNTO GE
oLYKEKPIUEVEC cLOoKEVEG. H kpumtoypdonomn kdvel ta dESOUEVH OVOYVOGILO LOVO GE

€€0VG1000TNUEVEG CLOKEVEG, EUTOSILOVTOC £TGL TOVG WTAKOVGTEG.

Kpuntoypaenorn e K 0T0 TV DIOKAOTOV

Avbsvruikoroinon E—— | iR 00N] TG TOUTOTNTOG

Ewova 1.29 AvBevrikomoinen kot Kpuntoypaenon

Oleg o1 ovokevég mov dbétovv v vanpecia Tov Bluetooth epapudlovv éva
I'eviko Tpooik IIpécPaong (Generic Access Profile), To onoio opiler éva poviélo

acQOAELQG TOV TTEPLEXEL TP O1POPETIKA EMiMEd N aGPaAEiag:

Emoeolg katdotaon 1 -un aoeoleic- Aettovpyio (Insecure mode v} Non-

Security) — H cvokevn dgv ypnoiponotel Koptd dtadikacio ac@aieiog.

Ymnpecio emmnédov emPoing aopddelag (Service-level enforced security).

Agv amottovvtor dladikacieg aceaieiog mov €yovv mpaypatomonOel Tpv
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amd TN onuovpyio vOg Kavailov. e avTO TO EMIMESO 1 AdEWN YO TV XPNON
H0G GLOKELNC €0PTATOL OO TO €100¢ TNG LVANPESiag mov {nteite.

EmpBol acodrewong oe eminedo-cvvdeong (Link-level enforced security). Ot

dwdkacieg acpaleiag mov Eekivnoay Tpv and v £ykabidpuon GuVIEGHOV

oloKANpOVovTal. Avtd TO emimedo ac@oieiog omoitel  OLOOIKOGIES
e€axpifpwong mpotod dobel 1 duvaTdTTO YPNONS KATOWG LANPESIAS NG

GLOKELTG.

O1 dikAeideg acpareiog tov Bluetooth eivar onuavtikég yio 1o project avtd, yioti
oyetiletar pe tov éleyyo mpodcPaonc. Ildpavta, avti n avEnpévn acediela dev eivat

apKeTd amoteAecpotikn. [2] [6]

1.9 Xdvoyn Bluetooth

210V TOpaKATO Tivake TopouctalovTol To. KUPLOTEPH YOPOKTNPIOTIKG Kol TO

TAgoveKTNUATA TOV Tp®TOKOAAOL Tov Bluetooth.

IMivaxag 1.6 Xapaktnprotikd Bluetooth

XopoKTNPLoTIKA

IMieovektipata

Xpnon ocvyvomrog 2.4GHz
(ISM Band).

Ot ovokevég Bluetooth Aeitovpyovv 6e maykdcuL0
eminedo.

YmoompiEn peypL 8
ovoKeVOV amd £va piconet,
omov n pio avoropPdaver to
poOLO NG ocvokevng Mmaster
Kot ot vmoérouwteg  elvan
eEaptnuéveg cvokevic slave.

ITolhamAd piconets cuvdéovtor peta&hd Toug HEGM
TOV GLOKELMOV TOL aVOAAUPEvOLY TO POAO NG
cvokevng master, av&dvovtog £totl Tov aplipd TV
GUVOEDEUEVOV GLOKEVMV.

To Bluetooth emitpémer v

Amlomoinon ¢ ovvdeong oto Internet v oto

acLPUOT,  o0VOEST  TOV | eTouplkd Olktvo e€aAeipovtag TV avaykn Tov
KIVIITOU TNAEQOVOVL. KOA®OIWV.

[Tepropilovtag Vv epuPérelo TV CLOKELOV OTA
Ot GUGKEVEG nov | 10m, peidvovtal Ko ot AmOITCES TOV GUCKEVADV
vrootnpiCovv mv | og gvépyela, Kavovtag to Bluetooth mpaxtikd yuo

npodiaypapny tov Bluetooth
UmopovV Vo, ETIKOV®OVODV GE
euPérera mg kot 10m.

OLOKEVEG TOV AELTOVPYOVV UE proTapiol.

Ta 10m eivor apketd yia ta diktva WPAN, yuo ta
omoio. oyeddotnke 1o Bluetooth. Ilepropilovton
€101 TIC TOPEUPOAEG amd TIG GAAAEG GUVOECELS TOV
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dktvov tov Bluetooth.

H e&akpifoon ko 1 kpvmto-
ypaenon pe m xpfion Public
kot Private «Aewdidv eivon
ONUOVTIKA ™mg
OCQAAELOG TOV TPOTLITOL TOV
Bluetooth.

otoyeio

[Mopéyetor  vyniod Pabuod oocedieln otV
emkowvovia petaéd tov cvokevdv tov Bluetooth.

Agv amotteitol OnTIKY ETOPN
peta&d
Bluetooth ywo va yiver pa
GUVOEDT).

TOV GLOKELADV

[Tapéyetor peyorvtepn eveMéio kal evkoiio otn
xpnon o€ avtiBeon pe GAAeg tEXVOAOYiEG OMMG
elvar n teyvikn tov IrDA.

Eivor duvatov va eykatactafodv cuvoEselg akopa
Kol OTAV VIAPYOVV EUTOOI OT LEST).

[Ipdypoppo amdKTNONG TOL
onuatog Bluetooth yio Tig
GLOKEVES OV VIOcTNPilovv
TG TPOOLOLYPOPES
Bluetooth.

TOV

To mpdypappa avtd Oa mopéyxer oty Propnyovia
Kol otV ayopd éva pnyoviopd o omoiog Oa
avayvopilel TIC GULOKELEC TOL  UTOPOLV V.
ouvvdéovtan peTa&y Toug pécm tov Bluetooth.

Ba Sacpaliotel 1 ddpavng Asttovpyion PETAED
TOV GLGKELOV TTOV Voot pilovv 1o Bluetooth ko
Oa gival mo €OKOAN M ¥PNON TOV VINPECUDY TOL
vrootnpilel 6TOV TEAMKS YpPNOTN.
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2 H tgyvoroyioa Bluetooth, 0 avrayoviepnog kol n emkpaTnon g
otV ayopd

210 KEQAAOO aVTO TAPOLSLALETAL O TPOTOG EMIKPATNONG TG TPOJILUYPUPNG TOV
Bluetooth évavti tov GAL®V cuvaQdV TeYVOAOYIDY, TO 6TOLXEIN TOL GVVEROAAY GTNV

€0pOimMGT TOV KOl 01 EUTOPIKES TPOOTTIKEG TNG TEYVOAOYIOG VTG,

2.1To Bluetooth gvavtiov TV ovTay®VIGTPLOV TEYVOLOYIOV

2116 TOPOKAT® EVOTNTEC TOPOLGLALOVTOL GUVOTTIKE O1 AGVPUATES TEYVOLOYIES TV
PAN diktbmv ot omoieg €xovv ouvagn YOPUKTNPICTIKG LE TNV TPOSILYPOP TOL
bluetooth kot mov amoteAovv TIg KVPLEG avtaywvioTpleg teyvoroyieg tov bluetooth
oV ayopd. AvoeEpoviol To KLPLOTEPO YOPOKTNPLOTIKA TOLG OAAL Kol TO
TAEOVEKTNLLATO, KO TO LEWOVEKTNUATO TOV TOPOVGLALOVYV EVAVTL TOL TPMOTOKOAAOL

tov Bluetooth.

W-WAN
$$$S — Satellite
UWB

WMAN 802.16

L 3G i
25G 802.11a \
Wikl HiperLAN ~WiMax

802.11g

802.11b

WLAN

................ BIUET OO AR+ st ettt
802.15.3 :

02. \WiMedia

Power Consumption
Cost/Complexity
[
®

LR-WPAN | 1 : il

1 Mb/s 10 Mb/s 100 Mb/s Data Rate

Ewova 2.1 To Bluetooth kat ot avraymvietpieg Teqvoroyieg

H mapomdve swovo €xel dnpootevtel omd tov Dr. Jose A. Gutierrez kot tmv
etarpeio Eaton Corporation to 2005 o¢ pia napovoioon ue 0épo «IEEE Std. 802.15.4
Enabling Pervasive Wirless Sensor Networks” ot dwapdveieg tic omoiag £€xouvv
avoptnOet oV 16TOGEADO TOV [Mavemompiov TOV Berkeley,

http://www.cs.berkeley.edu.
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2.1.1 Bluetooth vs Wi-Fi
To diktva tov Bluetooth kor tov Wi-Fi (Wireless Fidelity, mpodiaypapn IEEE

802.11) eivar dVO SLOPOPETIKEG TPOJAYPAPESG 7OV  €xovv  ovamtuyfel y v
vAomoinon G AoVPUATNG SIKTOMONG. ZUVETMG TO OIKTLA OVTA TOPOLGLALOLV
KAmoleg OpHOOTNTEG OTNV E€QOPLOYN TOVG OTMG &ivar 1 dnuovpyio acVLPUOTOV
diktdmv kot M petapopd apyeiov. To diktvo tov WIi-Fi mpoopileton yio v
OVTIKATAOTOOT TNG KOAMIIMONG TOV TOMKOV OIKTO®MV GTOVG YDPOVG £PYUGIOG
(WLAN). To dixtvo tov Bluetooth npoopiletar yia tnv dnuovpyio diktowv WPAN,
YL TNV OVTIKATAOTOON TNG KOA®OIMoNg Kol Yoo ToV eviomiopd g 0éong otig
EPOPLOYEG TTOL OVOTTVGOOVTOL Yo TIG €ELTVEG OIKLOKES OcLOKEVEG (Beppootatec,
K.T.A.), Yo TV HETAPOPA dEGOUEVOV aVAIESH GE 0V0 GLGKEVEG OTAV 1) TOYVTNTO OEV

etvat kaBoplotikdg mapdyovtog.

IMivakag 2.1 Bluetooth vs Wi-Fi

Bluetooth WiFi
Xpnon evépyelag Métpua Yynan
PuOpog dedopévov Métpio Tpog vymAd Yynmio
Kdaioyn Yy Yynin
Koéotog HW Xopunio mpog HéTplo YynAo
PDGHO,C‘; HeTddoonS 2.1Mbps 600 Mbps
dedopévmv
Acopdireln Yynan Yynan
Apyn mpodwaypapav | Bluetooth SIG IEEE, WECA
IMsovexipioTo Tsxvoxm,n’,a mainstream Tngom\,({a mainstream
HE LYNAT TPOSANYM HE LYNAT TPOSANY T
XaunAn axpifeta,
ZNTUOTO EVEPYELOG nrpata oAb peyding
Melovektpata (TumKn drapKEL PITOITO- KATOVAAWOONG evepyeiag
piag 1-2 gfdopadeg) (Tumkn duapKel
uratapiog 1-2 nuépeg)

To Wi-Fi diktvo omotedel v avtiotoyn acOpuatn €k6oomn €vOC eVGHPLOTOV
Ethernet diktoov kot yioo va Asttovpynoet ypelaletar évav router kot tm povduon-
SWHOPP®OT TOV KOOV TOP®V. XPNOUOTOIEITOL KLPIWG Yoo TN HETAOOCN T®V
APYEI®VY KOl TNV EYKOTACTOOT T®V GLVOEGEMV TV audio cuokevdV (Yo Tapddetyua,
akovotik@ kot hands-free ovokevég). To Wi-Fi  ypnowomotei 11g  d1eg

padtoocvyvotntes pe 1o Bluetooth, oAl dwbéter peyaldvtepn woyd petddoons, avtd
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EXeL MG OMOTELES O LYNAOTEPOVS PLOUOVS HETAGOONG OEOOUEVMV KOl KAADTEPO EVPOC

amd 10 otafuo Paong.

Av ko 11 podiaypaer] tov Bluetooth exknéuner oty id1a {dvn cvyvotntev (2,4
GHz) pe ta mpotvma g katnyopiag 802.11 e IEEE, duwg mapodro oavtd 1
teyvoloyia Tov Bluetooth dev givatl To KOTAAANAN Y0 VO AVTIKOTOGTHGEL TO TPOTLITO
tov Wi-Fi. Av kot ot 800 teyvoloyiec otoyebovv otnv acvpuatn SKTH®ON, 1
SIKTOMOT QLTI TOL TAPEXOVY APOPA OAPOPETIKOVS TOTTOVG OIKTVMV. X& GUYKPIOT UE
10 Wi-Fi, 1 diktbmon mov mapéyet to Bluetooth agopd ta diktvo WPAN kot givort o

apy”, TLO TEPLOPICUEVT GE EVPOG KOl VITOOTNPIlEL MyOTEPEG GLOKEVES. [2]

2.1.2 Bluetooth vs HomeRF
To HomeRF eivar pior acvppon teyvoroyio n omoia dnpovpyndnke to 1998 and

mv oudda epyaciag tov HOMERF pe oxomd v achpuatn SIKTOOGCT TOV OKIOK®V
OLOGKELOV Kal ypnotomoteitor cuvnbwg Yo vo cuvdécel desktop. H teyvoloyia tov
HomeRF Aettovpyel ot Ldvn cvuyvomitov tov 2,4 GHz tov ISM. H mpodiaypaogn
aVTH HELOVEKTEL 6TNV LAOTOINoN TV diktvwv ad-hoc ce oyéon pe TV TPodioypaPn

tov Bluetooth.

IMivexag 2.2 Bluetooth vs HomeRF

Bluetooth HomeRF
Teyvoroyia 2,4 GHz FHSS 2,4 GHz FHSS
Kotavaioon evépyetag Métpia Yynin
Kéaivyn 100m (classA) 50m
Koéotog XoaunAd mpog pétpilo Yynio
Pult o 1 Mbps 10 Mps
Acodireln Yynan Yynan
Apyn mpodtaypapmv Bluetooth SIG IEEE, WECA
IMmBog képpav 8 127
:;;i?ﬁgjn Métpua Yynan
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To HomeRF mapéyst kaddtepn acedieia amd v te)voroyia tov Bluetooth xat
elval avOekTikO oTig mapeUPorég TV yertovik®v KOUPmv. Eva dAAo petovéktnua g
teyvoloyiag Tov HomeRF givar 1 katavaimon 1oy0og 1 omoia givat TOAD peyohdtepn
ar' ovtr Tov Bluetooth. H mpodiaypapn tov HomeRF dev givar oAb mpocity oto

ayopOoTIKO Koo YiaTi 0gv dtatibetan dmwpedv Onwg cupPaivel pe v TevVoAOYia TOV

Bluetooth. [14]

2.1.3 Bluetooth vs High Rate WPAN

Yto mpoérvmo IEEE 802.15.3 mepihapPavovrar ta diktva High-Rate-Wireless
Personal Area Networks (HR-WPAN) 1o omoio. 6toygbovy oty acOppotn Siktdmon
TOV 6TafEPOV KOl KIVNTAOV GUOKEVEG LEGO GE Vo TPOSHOTIKO XDpo Agttovpyiag. O
KOplog okomdg ¢ onuovpyiag tov mpotdmov tov High-Rate-WPAN eivar 1
vAomoinom evog acvppRaTov S1kTHOL T0 0moio Oa givor dtabéotipo o youniod KOGTOG,
Ba mopovctdlel yopunAn TOALTAOKOTNTA Kol KOTAVAA®GT gvépyelag Kot Oa mapéyet

GLVOEGILOTNTO VYNAOD EDPOVG OEOOUEVAV GTIG AGVPUOTEG TPOCMOTIKEG CUGKEVES.

IMivakag 2.3 Bluetooth vs High Rate WPAN

XopoKTNPLoTIKA Bluetooth High Rate WPAN
Z®vn cuYvVoTNTOV 2,4 GHz 2,4 GHz
Bandwidth 1 MHz 15 MHz
ITn0o¢ kavatimv 79 5
Méyioto gvpog (Mbps) 0,72 55
Ebpog petédoong 10 m 10 m
Epoppoyn WPAN HR-WPAN

2.1.4 Bluetooth vs Low Rate WPAN
H mpodiaypaen tov diktvov tov LR WPAN (Low Rate WPAN) viomoteitor e to

npotvmo 802.15.4 g IEEE to omoio mapovcidoke 1o 2003 kou vroompiletor amod
v oudda epyaciog IEEE 802.15. To diktvo tov LR WPAN ctoyedet otnv acHpuatn
OIKTVMOT TV TPOCOMKAOV SIKTO®V To omoio. vrootnpifovv to Younid puduod

petdooons twv dedopévav, T peyOAn dudpkeld g pmatapiog 1 omoio pmopel vao
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elval amd Myovg pveg uéxpt ypovia, T TOAD YOUNAT TOAVTAOKOTITO KOl TO YOUNAO

KOGTOG TV EPOUPLOYDV.

Network -
e IEC 62591 ISA100.11a Zigbee

IEEE IEEE IEEE

802.15.4 802.15.4 802.15.4

WirelessHART ISA100 Zigbee

Ewoéva 2.2 Ta npotora WirelessHART, 1ISA100.11a kar ZigBee

H ewova éxer dnuooctevtel oty 1otocerido tov IMavemotnuiov tov Aalto
(https://noppa.aalto.fi/noppa/kurssi/as-74.3199/luennot/AS-
743199 summary_of _course.pdf) kot givor vAkd and to padnuo pe Oépa «AS-

74.3199 Wireless Automation» tov tuipatog tov Hiektpoldymv Mnyavikdv.

H xoatnyopia tov mpotdmov 802.15.4 €yer moArég vmokatnyopies. H dnuovpyia
tov diktoov ZigBee kot WirelesSHART 1o omoia mopovstdloviol 6Tl ETOUEVEG

napaypaeovg otnpiybnke taveo oto podTLIo CTo. [15]

2.1.4.1 Bluetooth vs ZigBee

H avéntoén tov dwcthov avtov otmpiymmke oto mpdétvmo 802.15.4 g IEEE. H
mpodlaypapr Tov ZigBee Asttovpyel otig padocvyvotnteg tov 868 MHz tov ISM
otV Evponn, tov 915 MHz otig HITA kot ommv Avotpario kol ota 2,4 GHz otig
VIOAOITES YDPEG TOL KOopov. To mpdtumo Tov ZigBee oyedidonKe e YVOLOVA TNV
AOdOTIKOTNTO TOV OCVPUOTOV ETIKOWVOVIAV, TOVS YOUNAOVG pLOUOVG HETAOOoNG
TOV OeGOUEVOV, TNV YOUNAT KOTOVAAW®GON TNG EVEPYEWS, TNV OCQPAAELD KOl TNV

aSomotio. AdOnke €upaocrm oe mEVIE POCIKEG KATNYOPIEG EPOPUOYDV: GTOLG
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OLTOUATIGHOVG TOV CTITIOV Kol TV KTNpimv, otnv EEumvn evéPYELd, OTIC VIINPECIES

TOV TNAETIKOWVOVIOV Kol GTNV VYEiOL.

IMivaxog 2.4 Bluetooth vs ZigBee

XopoKTNPIGTIKA Bluetooth ZigBee
Z®V1 GUYVOTHTOV 2,4 GHz 868 MHz,
915 MHz,
2.4 GHz
Bandwidth 1 MHz 20-250 KHz
PuOuodc petddoong dedopévaov 1 Mbps 250 Kbps
[TAn00¢ kOuPwV 8 65534
Acpdiela Métpa Métpa
Ebvpog petddoong 10 m 70 m
Xpovog Long pmatapiog 1-7 nuépeg 100-1000+ nuépeg
Epoappoyn WPAN LR-WPAN

Ot toyvtteg petddoong tov dedopuévov mokidovv amd 20 kbs/s otn (ovn
ovyvotitov Tov 868 MHz émg ta 250 kbs/s otn (dvn cvuyvotitov tov 2,4 GHz. To
KOGTOG NG mpodiaypapng tov ZigBee givar yaunid mapodia avtd n texvoloyia avt
dev glvar dwBéoyn dwpedv OTIC CLOKEVEG KVNTHG TNAEP@Viag Kot otovg H/Y kot
elval éva JikTLO OV GYESNOTIKE TEPIGGOTEPO YO TOV EAEYYXO KOl TIC OVAYKEG TOL

OVTOUATIGHOD TV GLOKEVAOV. [16]

2.1.4.2 Bluetooth vs WirelessHART
To diktvo tov WirelesSHART katackevdotnke amd v Vot TOV ETULPEIDV
HART Communications Foundation (HCF) pe Bdon 1o npdtomo 802.15.4 ¢ IEEE
Kol weprAopPdver givar Eva avorytd Propmyovikd Tpdtumo mov £xel oYedNOTEL Yo va
OVTOTOKPIVETOL OTIC 1010HTEPES AMOITNGELS TNG AGVPUOTNG EMKOWVOVIOG GE TOMIKO

eMINEDO GTOV TOUEN TG TOAPOYDOYTS.

H mpodwaypaen tov WirelessHART eivou pia acHppatn teyvoroyio SikTomeng mov
YPNOOTOIEITOL EVPEWMS GTN Propnyovia Yoo TV €vEPYOTOINGT, TNV TAPAKOAOVONON

Kal tov éleyyo tov ocOnmpov. H texvoroyia tov WirelessHART yoapoktnpiletan
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and v aglomoTtio, TNV AGPAAELN, TNV OTOOOTIKOTNTO KOl TNV €VKOAlDL GTN YpNon

mge.

IMivaxog 2.5 Bluetooth vs WirelessHART

XopoKTNPLGTIKA, WirelessHART Bluetooth
Z®V1 GUYVOTHTOV 2,4 GHz 2,4 GHz
PuOuodc petadoong dedopévaov | 250 Kbps 1 Mbps
[TAn00¢ kOUPwV 30000 8
Acpdieln Yymin Métpia
Evpoc petdooong 250 m 10m
Awpxetlo pratapiog 100-1000+ nuépeg | 1-7 nuépeg
Epappoyn LR-WPAN WPAN

To WirelessHART Poaoiletoan oto mpotékorro Highway Addressable Remote
Transducer Protocol (HART) to omoio emitpémel t 60OVOEGT Kol TOV EAEYYO TMV
OLOKELMV VM OwbETEL KOl epyoleior Yoo T SOUOPP®ON TOV SIKTO®V KOl TNV
EVOOUATOON VEOV 0GVPUATOV GLOKEVAOV 6~ avTd. H teyvoroyio avtn Aettovpyel ot
Covn tov 2,4 GHz tov ISM kot dgv eivar dwbéoun dwpedv evd 10 KOGTOS NG

Oswpeitar vynro. [17]

2.1.5 Bluetooth vs Infrared Data Association (IrDA)

H teyxvoroyia g acvppatng SKTH®OONG HE TN ¥PNON TOV LAEPLOP®Y AKTIVOV,
Infrared Data Association (IrDA), ypnowomoteital yioo 1 HETOPOPE deS0UEVOV
VYMANG ToHTNTOG, G HIKPEG OmMOGTAGELS OOV VITapyel otk emoen (Line-of-Sight
LOS) kot 6e ovvdéoelg point-to-point otig omoieg amarteitan mOAD YoUNAOS pLOUOS
opdiuatog bit (bit error rate -BER). H teyvoloyio avty oyedidomke yuo va
vrootnpiEel T oHVOEST TOV VLIOAOYICTAOV KOl TMV KIVNTOV TNAEQOVOV HE TIG
TEPLOEPELOKES cVoKEVES. [Tapovoidletl peydin avoyr oe mapePOAES VA TO YEYOVOG
OtL d0ev emmpedletal amd TIG TOPEUPOAEG TV YEITOVIKOV KOUP®OV emTpEmel TNV

ovvomopén g pe dAAa dikToa.

H avénon m¢ yopntikdTtog Kol TV JSUVATOTHTOV TOV GLGKELMOV KIVITAG
mAepmviog odMynoe oty dnuiovpyic tov mpotomov IrDA Giga-IR 1o omoio

vAomomOnke PETA amd PEATIOCELG TOV £YVAV GTO EMIMESO TOV TPOTOKOAAW®V KOl GTO
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OYEOOOUO TV  TOUTOOEKTAOV KAVOVTOC TNV TEYVOAOYIOL 0T 7O OTOO0TIKY Kol

av&avovtag TV amdoTaoT oL Umopel va KaAdyel ota 3 pétpal.

IMivaxog 2.6 Bluetooth vs IrDA

XopoKTNPLGTIKG, IrDA Bluetooth

Metddoon onpatog YmépoOpeg aktiveg Zmvn  GLYVOTNTOV
2,4 GHz

PoOuoé petddoong 4-16 Mbps 1 Mbps
[TAn00g KOOV point-to-point 8
Acopdireln Yynan Métpua
Eppérewn 1-3m 1-100 m
Epappoyn WPAN

H teyvoroyio avtn dev emmpedlet T1g GALEG AGVPUOTEG EMKOIVOVIEG AALL KOl OEV
empedletor omd TG mOPEUPOAES TOV YEWTOVIKOV KOUPwV emTpémoviag €161 N
ocuvimapEn ¢ pe to AAAa diktva. To peyaivtepo mieovéktnua tov diktvov IFDA
évavtt tov Bluetooth eivar o vynAdg puOudg petddoong Tv dedopévmv, o 0moiog To
KaO10TA KATAAANAO Yo eQopproyég vynAng toyvtntas. To Bluetooth mapéyet otovg
YPNOTEG UEYOAVTEPN KVNTIKOTNTO Yot pmopel va damepdoel povyo Kol HOAoKE
yopiocpata. Ot vrépuhpeg aKTiveg AmOTOVY Y100 TNV AEITOLPYIO TOVG TNV OTTIKN ETOPT
(line-of-sight) tov moumod pe tov déktn Y v peTddoon tov dedopévev. H
avToAdayn dedopévev petald TOAADY GLGKELMOV OeV gival dLVATY| LE TIS VITEPLOPEC
a@ob umopovv va vrootnpifovv povo Tig cvvdicelg point-to-point peta&d tov
ovokev®v. Kot ot 800 te)voAoyieg £(0VV TA TAEOVEKTNUOTO KOl TO. LELOVEKTNUOTA
TOVG Kol OEV UTOPEL TANPMOS VO OVTIKATOGTAOEL 1| pia TV GAAY, pmopodv OpmG va

GLVLTAPEOVY. GUUTANPOVOVTOG 1) 1io TNV GAAN. [18]

2.1.6 Bluetooth vs Wireless LANs
To mpoétvmo IEEE 802.11 § WLAN (Wireless LAN) eivor po GAAN mpodiaypagn
Yo v eykafidopvon og acOpUHaTng OIKTO®OONG 1M Omoio YPNOUOTolEl Yo ™

petdooon Tov onpatog v erevBepn (dvn Tov 2.4 GHz.

H teyvoloyio avtn) onpovpyndnke yioo m HeTddoon HOVO TV SEG0UEVOV Kol OEV

vrootnpilel TNV PeTAd0GN TOV GHUATOC TG POVNG. Mmopei va dnpovpyncet ad hoc
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OLVOEOELC OAAG oV TpaypHoTikOTTa avamapdyst éva diktvo Ethernet ywpic

KaAmdimon.
IMivaxog 2.7 Bluetooth vs Wireless LANS
IEEE 802.11b & 802.11a Bluetooth
, , IEEE 802.11b - 24 GHz
Metddoon onpatog \EEE 802.11a - 5GHHz 2.4 GHz
PuOuo petddoong 11 Mbps- 54 Mbps 1-2 Mbps
, 100 m - 802.11b
Eppérera 20 m - 802.11a 1-100 m
, 2.4 GHz (Covn pe mpoPruota | 24  GHz  ((dvn  ue
HopenPoise TapEUPOADY) npoPAnLata TopEUPOrDV)
, YynAotepo and 10 KOGTOG TOV
Koorog Bluetooth

H teyvoloyio. avth dev Asttovpyei to 1010 kaAd oty vroompién g ad hoc
dkTOWoNG 660 1 tEYVoAoyio Tov Bluetooth, 16Tt 1 gykatdoTacn g acVLPUOTNG
diktvwong WLAN egivor o molvmhokn. H avartuén tov ad hoc diktvmv givor éva
amd to dvvatd onueio g teYvoroyiag tov Bluetooth. I'ia to Adyo awvtd, ot 600
TEYVOAOYiEC UmOpovV Vo cuvumdpEovy Ko va gvioyboovv n pio v GAAN. ‘Eva
TopAdElypo TETOWG ouvimapéNG €lvar M onpovpyion €vog SIKTVOV GTO OTOi0 1
oLVoEDN TV TEPLPEPEOKDV cvokev®Vv pe to. PC's Ba yiveton pe Bluetooth evd m

ovvoeon Tov PC's pe to LAN Ba yiveton pe v teyvoroyia WLAN

2.2Twti emkpatnoe 1 teyxvoroyio Bluetooth

Ot teyvoroyieg ™S acVpUATNG SIKTOMGTG TOV TOPOVGLUGTNKAY GTIG TPOTYOVUEVEG
nopoypdeovg (mapdaypapog 2.1, To Bluetooth evovtiov tov aviayoviotpiodv
TEYVOLOYLDV) £xovv dnuovpyndei Yoo va koAdvyouvv eEedikevpuéveg avaykes. H
ocuVOTOPEN TOV TEYVOAOYUDV OVTAOV EIVOL EQIKTY] KOl GE OPICUEVEC TEPUTTOCELS

amopoitnen.

O Adyog mov evénvevoe v opada SIG tov Bluetooth otnv dnuovpyia avtig ™g
TEYVOLOYLOG NTAV 1 AGVPUATY SIKTOWGT TOV TEPIPEPENKADY GLOKEVOV TV H/Y Kot
TOV £ELTVOV  GLUOKELMOV KIVNTNG TNAEQOVIOG. XTIV 0acVpUaTY SIKTO®ON TV

TEPLPEPELNKADV GVoKEVAOV TV H/Y otoyedet kot 1 teyvoroyio twv diktvwv IrDA, pe
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OMOTEAECLO, OL OVTEG Ol OVO TEYVOAOYiEG va elval avtaywviotpleg petald tovg. H
wpodiaypaen Tov oktvov IrDA ftav non and v dekaetia tov 1990 po dNpoPIAng
TeYvoloylo Yo TNV SlcVVOEST] TOV TEPLPEPEIONKADOV cvoKevdv pe PC, oA
neplopiletar coPapd amd v piKpn andctocn chvoeons tov 1 m Kol TV omaitnon
¢ amevbeiog ontikng emaeng (LOS) mov mpénel va mAnpeital yioo v enitevén mg
emkovoviag. O meploptopdc avtdg katapyel  ypnon IrDA yia Evav vtorloyioT Tov
OgV €YEl OMTIKN EMAPT, KOl Ol GVOKELEG EMKOWVMVIAG givol KovTd, 0AAd dev Exovv
amgvbeiog omtikn emaen He TOV vmoAoywotT. Ot duokoAleg avTég PmopoLV Vva

EemepaoTOVV LE TV YPNON TOL TPoTLTOL Tov Bluetooth.

Adym g evong Tev padlocuyvotitwv, 10 Bluetooth dev vrdkelton oe TéTO100G
nepropiopove. Emmiéov yio tig acOppateg ouvdioelg péyxpt ta 10 m (khdon A: €mg
100 m, av&avovtag v 1oxd TOL TOUTOV), Ol GLOKEVEG Oev YpeldleTol va gival o€
amevbeiog OnTIKY ETaET] Kol Lropel va emtevydel 1 01060VOEST TOVS aKOLO Kot UEGH
a6 AentoVg Tolyovg 1 dALe Un peTOAMKA ovTikeipeva. Avtd emTpEnel o€ Eva Kyt
MAEQP@VO oL Bpioketar péca og pia TGEMN 1 G' va YOPTOPVUAOKO, VO AEITOVPYEL (OC

modem Yy éva eopntd vroloyiot 1 Eva PDA.

H opéoa SIG tov Bluetooth £xel oyxediaoet v teyvoloyia avtn pe okond va givan
npoctth 610 vpv kowo. Etaipeieg dmwg eivon n Ericsson, n IBM, n Intel, n Nokia n
Toshiba, 1 3Com, n Microsoft kot Motorola ot omoieg katéyovv t0 pEYOADTEPO
KOUUATL GTIS TOANGELS TOV EELVTVOV KIVIITOV GUGKELOV Kol TV GLOKELOV TV H/Y
gevoouatOvoLy TNV teyvoAroyia tov Bluetooth oto mpoidvio tovg pe kdoTOG
YOUNAOTEPO OO S5 ELPO/HOVAdA. XTOV OVTITOdN TOL YOUNAOL KOGTOLG PBpiokeTon M

TEPLOPIGUEVT] ATOGTOCT] GUVOEGTG KOl O1 YOUNAES ToOTNTEG LETAOOONG.

Ot tegyvoloyieg TOL YPNOIUOTOOVV Y10 TN UETASOOT TOV GNUATOS TG LVIEPLOPES
axtiveg mpobmoBETouy TNV ONMTIKY €maPn TOV ocvokev®mv. Ot teYvoroyieg mTOL
LETAOIO0VY TO ONUO HECH TOV POSIOCLYVOTHTOV avTipetomilovy mpoPAnpaTo
TapeUPOr®V, VTOGTNPILOVY KPOTEPOVG PLOLOVG PETAOOGNG KO £XOVV HEYOADTEPES

OTOUTOELS OTNV KOTAVOAMOT) EVEPYELNG.

Téhog, T0 Bacikd mheovéktnua tov Bluetooth givar n wcavotntd tov va yepileton
TAVTOYPOVA. TG HETOOOCELS O0edOpEVOY Ko @ovng. Mmopel va vmootnpiler éva
acVYYPOVO KOVAAL SEOUEVMV KOl PEXPL TPia GVYYPOVE KAVAALL G®VNG, 1 VO KOVOAL

nov va vrootnpilel ™ ewvn kot ta dedopéva. H dvvatdotnta avt oe cuvovacuod pe
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v ad hoc 61000HVOECT TO®V GLOKELOV KOL TNV OVOKAALYTN VEOV VANPECIOV TO
kafotodv por eEopeTIK) AVOT yloo TV GUVOECT TMV GULOKELMOV TNG KWVNTHG
TNAEQPOVIOG LLE TIC EPAPUOYEG TOV SLOOIKTVOV. AVTOG 0 GLVOLOCUOG EMLTPETEL TETOLOV
€100V KAVOTOWES AGELS, OT®G TN cVVOEST piag Kivnthg cuokevng e to hands-free
headset yio v VrTOGTAPIEN TOV QOVNTIKOV KANGE®V, TNV AVIOAAQYN opyEiov
gwcovog, video 1| xov petad ocvokevdv Kvntig TAspmviog kat H/Y, ty dvvatdtta
EKTOTIOONG 0€ QO&, Kol TOV QLTOUATO cuyypovicud tov tablet, tov laptop, kot g

EQPAPUOYNG TOV KOTALOYOV d1evbiveemy Tov Kivntod Tmiepmvov. [18]

2.3Xtovyeia mov cuvéfariav oty £dpaicmon Tov Bluetooth

H avéykn ywo v avtikatdotoon g KoAndimong 6ta diktuo 0d1yNce v opdda
SIG tov Bluetooth oty avértuén g teyvoroyiog avthc. H eledbepn diédbeon tov
gpyareiov avamtuéng Aoywoukov, Software Development Kits (SDKS) ya v
AVATTUEN TOV EPAPLOYDV KO Ol OAOEVA Kol YOUNAOTEPES TYES TNG KATOGKEVNG TMV
Bluetooth chips ocvvéfaiav oty emkpdtnon tov mpotbvmov tov Bluetooth oty

ayopd.

Ol cuveydc awEAVOUEVEG AVAYKES TOV KOTOVOAMTOV Kot 1 €EEMEN TOV VAIKOV
VTOOOUADV KOl TOL AOYIGHIKOD odnynoav otnv avamtuén kot otn PeAtioon tng

npodiaypapnc tov Bluetooth.

Ewova 2.3 Met1d6061) 0£00puévmv

H ovveync kot paydaio e£EMEN Tov Tpoidviov tov diktiwv 3G kat 4G kot Tov
KOYEAWTOV GLUGTNUATOV ONUIOVPYOVV VEEC EUTOPIKEG EvKOPiEg Yo TNV TEYVOLOYiL

tov Bluetooth.
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2.4Ta o@éln amd Tnv emroyn Tov Bluetooth

[Mopakdte, Topovstalovtal To OEKA CTUOVTIKOTEPO TAEOVEKTILOTA KOl Ol AdyoL

Yoo TV xpnooroinon g texvoroyiag tov Bluetooth.

Aovppotn diktvwon. H e&dhenyn tov KoAwdiov oty SIKTOOGCN TV

oLOKEVOV Kal M PeAtioon Twv (NTNUATOV TOL TPOEKLYOV GTNV ACPAAELL
amo TV eEGAEYN TOV KAAMOTWV.

H teyvoroyia tov Bluetooth eivon owkovopkr. H katackeun twv Bluetooth

chips amo 11c eToupeieg elvan otkovouiKy Kot ovTd €XEL MG AMTOTEAEGO, OTN
peloon tov KOoTovg amd TG eTaupeieg TV MAPOY®V oTn Odbect Tng
teyvoloylag avtig oty ayopd. H efowkovounon ovt) mepvd omd v
etoupeia 6Tovg TEATEG.

EbYkoin dadikacio ovvdeonc. Otav 600 1 meplocdtepeg GLOKEVEG Ppebovv

evtog g mepoyng g euPéretng (10 pétpa) OBa apyicer avtopata M
EMKOWVMVIR TOVG Y®PIg Vo amonteitonl Kémoo ToAOTAOKN dladtKacio yio TNV
GUVOEGT TOVG.

Tvmomomuévo mpwtdékorro. To TPOTLTO TNG ACVPUOTNG SIKTOMGNG TOL

Bluetooth gyyvdrtat éva vynio eninedo cvufotdtrag peta&d TMV GLEKELHOV
oNAadn pmopovdv va cuvdeBovy GVOKEVEG PETAED TOVG, OKOUO Kol oV Ogv
glvai 1o 1010 povtéro.

Meiwon mopepfordv. Ot cvokevég mov vmootnpilovv T0 TPOTLTO TOV

Bluetooth xévouv Sopdpemon Tov apykod GHLOTOS UE TNV TEXVIKN TNG
dlomopdg TOL PACUATOG WE TNV avamnonoTn g cvyvotntev (frequency
hopping) kot n petddoon TV OESOUEVOV TPOYUOTOTOEITOL HE CHUOTOL
YOUMANG 1ovoc. Ola avtd cuppdrlovy otV aropLyn TOV ToPEUPOADY TOV
onpovpyovvTaL amd TG GALES ACVPLOTES GUCKEVEG.

Xounin xotavaimon gvépyewac. H petddoon tov onpudtomv youning 1oyvog

éxel og omotélecpo 1 texvoloyio tov Bluetooth va kotovaidver yio
Aertovpylo. TG TOAD Alyn evépysin OnAadn M umatopio €xel peEyYOADTEP
oapketa LonMg. Avtd givarl Eva TAEOVEKTNLAL Y10l TIG POPNTES GUOKEVEC.

Kown ypnon owvig kot dedopévev. To mpdtumo tov Bluetooth emitpémet

0TG5 GLUPATEG GLGKEVES TNV OVTOAAAYT] TOV OESOUEVMV KO TNG POVIG.
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Apeon eykabidpvon PAN (Personal Area Network) diktvov. Mmopodv va

ouvdebovy €mg Ko entd ovokevéc Bluetooth petald tovg, oymuatifovrog
éva piconet ] PAN.

Avvatdémro avafabuonc. Tlapéyetor 1 dvvatdotto ¢ avaPdduiong twv

moMoTEp®V €KOOGE®MV ToL Bluetooth pe tic vedtepeg €kd0O0ELG, Ol omoieg
TPOGPEPOVY TOAAG VEQ, TAEOVEKTNUOTO Kol GLUPOTOTNTO HE TAANOTEPES
eKO00ELS.

Haykoéopio mpdrumo acvpuotng emkowvaviag. To mpodTLVNO TG ACVLPUOTNG

emkowvoviag tov Bluetooth Asttovpyeil otig id1ec ovyvotnteg 68 OAEG TIg
TEPLOYEG TOL TANVATH, Y TO AOY0 avtd &ivorl o TOG0 ONUOPIANG

TEXVOAOYiQL.

Ewova 2.4 Bluetooth world

2.5 Epmopikég mpoontikég

H avéntuén g texvoroyiag, n adénomn mg mapaymyng TV ELTOPIKOV TPOTOVI®V
omwg eivar ta PC's, Ta laptops kot ta éEumva Kivntd TAEP@va, 1 CLVEXNG EAATTMON)
TOV KOGTOVG Kol TOV HEYEHOVE OVTAOV TOV GLOKELAOV OONYNCE OTNV avENCN NG
onuotwotNTa ToVg. H avaykn g Siktdmong auTt®dV TV GLGKELAOV KAAVTTETOL OO
™mv teyvoroyia Tov Bluetooth n omoia katoapyel T1g KOA®IOOEIS KOl TAPEYEL TO UEGO

Yol T GVHVOEST TV HOVAS®V HETAEL TOVG, dnpovpymvtag pikpd PAN diktoa..

H opéddag g SIG tov Bluetooth 1o 2005 apiBpotvoe mepimov 2500 péin etanpeiec,
EVAD CUUPAOVO e TPOGPATT AVOKOIVOOT) TNG 1 Opdda LT oNepa £xEl EEMEPATEL TIC
25.000 etaupeieg péAn moykoouiog. H poaydaion €€EMEN TV TPOIOVTOV KOl Ol
KOWVOTOUEG 10€6C TV UeA®V NG opadag ¢ SIG tpogodotodv v €kpnén g
teyvoloyiag tov Bluetooth otmv maykdéopa ayopd. IMdveo amd 3 dioekatoppdpio
npoidvtwv Bluetooth dwotébnkav omv ayopd to mpomyoduevog étog (2014) evo
cupE®Va pE TNV id1a epevva g etarpeiog ABI Research or toAnceic tov npoidovimv

nov vrootnpilovv Vv Tteyvoroyia. tov Bluetooth avauévetar vo @tdocovv to 10
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doekatoppvpa. o 2019 (Adypappo 2.1 TMaykdouieg TOANGCELS GLOKELMOV TOL
vrootnpilovv to Bluetooth). O pécog etotog pvOudg avénong (compound annual
growth rate - CAGR) tov moAcewv vroroyiletar ota 35,1% oe oyxéon pe v &v

AOY® YpOVIKY| TEPT0DO.

Bluetooth Sales

Source - ABI Research
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Awdypoppa 2.1 Toykéopies TOANGELS GVGKEVAOV TOV VAOGTPILOVY TO
Bluetooth[19]

4.0| Bluetooth Enabled Device Shipments
3.5

3.0 [l Bluetooth Enabled Devices
25

2.0
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0.0 —
2000 2002 2004 2006 2008 2010 2012 2014 2016

Awaypappo 2.2 Ava0gon cvekev®v pe duvarotnta Bluetooth [20]

Zopeove e To 6TaTIoTIKG ototyeio e etarpeiog ABI Research (Awypappo 2.2)
T0. omoio. mapovslacTKaY otV Zaykan to 2013, péypt 10 téhog tov 2012 &iyav
dwotebel otV mayKOcUIL oyopd TEPIGGOTEPO amd 9 S1GEKATOUNDPLO GLGKEVES TTOV
vrootnpilovv v teXvoAoyia tov Bluetooth, evd and v idia epedva mpoPremdTo
otL ¢ 10 T€hog Tov 2014 Ba amoostéAlovtay akdpa 3 d1o. cvokevés. H mapovasioon
Kot 1 d1dbeon oy ayopd g ékdoong 4.0 Tov Bluetooth dnpovpynoce véeg evkapieg
KOl Ol GUVOMKEG TOANGELS TOV GLGKELMOV OVTAOV avVaUEVETAL va avénbodv katd 2,9

d1o. evp® etnoimg péypt o 2016.
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Bluetooth Enabled Device Annual Shipments, Major Markets
World Market, Forecast: 2000 to 2018
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Source: ABI Research, Bluetooth Service

Awaypappoa 2.3 Avartoén g ayopdg tov Bluetooth [21]

Tov Maptiov tov 2013 mopovcldotTnkoy To ATOTEAECUATO THG £pevvag e BEpa
™V avanTuén TG £TNOLAG O1A0EGNC TOV GLGKEVMV OV TAPEYOVY TNV TEXVOAOYIO TOV
Bluetooth otv maykdouio ayopd mov de&nyxdn amd v etopeio ABI Research
(Awypappa 2.3). Zopedva pe Ty €pedvo aVTH VTOAOYIGTNKE OTL Ol GVGKEVEG TOL
napeiyov ) dvvatdmra ovvoeong pe Bluetooth ol omoieg eiyav péypt tote mTovAnOel
Nrav anoapdpovcav ta 10 dioexoatoppvpra. Ao v idwo epedva TpoPArémeTat 6Tt o1
ouvolkég mwAnoels Ba vepPodv ta 20 dioekaToppvpPLo GLOKELES PEYPL To 2016 Ko

ta 30 dioekatoppdplo GVoKeLEC pExpL To 2018.

Global Share of Wireless Technologies Usedin Wireless Enabled Industrial
AutomatonEquipmentin 2012

®\Vreless LAN
* ZyBee

* Bluetooth

¢ WrelessH ART
8ISA 100118

= Celular

= Other

Source. HS Inc. July 2013

Awdypoppa 2.4 To TayKOGHL0 PHEPIOLO TOV AGCVPLATOV TEYVOLOYIMOV GTNV 0YOPd.
tov Buopnyavikdv Eéonhopdv Avtopatiopod pe AcOppatn-diktowon [22]

To péyebog g emkpdtnong g teyvoroyiog tov Bluetooth (ypopotiopods pe

éviovo mpdoivo) oty ayopd tv Brounyavikdov EfomAiopumv Avtopotiopol pe
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Acvppot diktowon (Awdypappo 2.4) Slopoaivetol omd TNV CTOTIOTIKY £PELVO TOV

oeENyOn and v etaupeia IHS Inc. n omoia dnpociede tov lovito tov 2013.

To gvolapépov yia TNV ETIKPATNONG TOV TEXVOAOYIDOV TNG AGVPULOTNG SKTVOGNG
NTov OpKETO HEYOAO amd TO TPOTYOLUEVO YXPOViK. XOpeovae pe v €kBeorm mov
e&Mydn 10 2012 and v IMS Research yuo Aoyapacpd tov IHS (NYSE: IHS) pe
titho “The World Market for Wireless Communications in Factory and Process
Automation” [22], o 2012 t0 mpwtdékolro tov WLAN £é@tave o6& TOANGEL TO
10600610 TV 31 % TV cuVOMKOV TOANcE®V TOL Prounyavikolh eEomAicov
OQVTOUOTIGUAOV HE OCVLPUATN-OIKTOMOT Kol T0 TPwTOKoALo Tov Bluetooth kateiye to

T0G0GTO TOL 22 % NG moryKOG UG aryOPdS.

The World Market for Wireless Communications by Protocol - 2012

.I 1 I
: i

iligég! :

e o

A 100 11a

e B & 00 Bl

Awaypappa 2.5 H roykoopia ayopd TV 060ppatov eTKovoviay to 2012 [23]

To mopomdve SAypope ETLTPETEL T GVYKPLIOT] TOV OCVPUOTOV TPOTOKOAA®V
Tov kdBe mpoidvrog. I[Mapartnpmvtag To dapaivetar Eekabapa M emikpdnon TV 6VO
TEYVOLOYLOV TOV OVAPEPULE TOPATAVD EVOVTL TOV VIOAOWT®V TEYVOAOYUDYV TOL
O1EKOKOVV TO J1KO TOVG PEPId0 GTNV 0yOpd TOV OCVPULOTOV EMKOWMOVIAV, 0nd TO

2012. [4] [24]
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2.6To Bluetooth amoteiel o koA emioyn Yo THV avaaTvEn TOV
project
H emloyn tov mpotdmov tov Bluetooth yia tv viomoinon tov project mov

avanTOGGOLE Eyve AapPavovtog Vo o akdAovOa onpeia:

o Tic eldyioteg daotdoelg Tov Hardware (gvypnotia).

e Tn dwpedv d1abgom, yaunio k6ctog TV eéaptnudtmv tov Bluetooth.

o Tig younAég evEPYEIOKEG AMOLTAGELS YO TV GUVOEST KOt TN AEITOLPYio, TOV
Bluetooth

o Tnv avénuévn acedreta.

e To pérpio evpog.

To yaunio ko6ctog Kot 10 pkpo péyebog tov Bluetooth to kdvovy o dnuo@ian
TeEXVOAOYioL LE HEYOAN amodoyn OO TOVS KATOGKELOOTEG KO TOVG KoTavaAmtég. H
YOUNAT KATavAA®oN eVEPYELOG ETval IB1OUTEPO ONUAVTIKY Y10 TO GVYKEKPLUEVO Project
vyl n epoppoyn pmopel vo Ppioketor oe Asttovpyla Yoo LEYAAN YPOVIKY| dtdpKeEL
aTNPOVTAG TNV 0ovPUTH cOVOEST HEG® TOL d1kTvOV Tov Bluetooth. Avtd av&avet
tov kOokho Comg g umatoapioc. H oacedieia mov mopéyer m mpodioypagr) TOL
Bluetooth eivor wavomomtiky yuoo 11 avaykeg g €popuoyng avtig. To oyetikd
YOUNAO €0pog petddoong dedopévav mov vrootpilel | Tpodiaypaen Tov Bluetooth
dev amotelel TpOPANUa yroti To dedopéva mov petadidovior oTo Project avtd eivor o

UIKPEC TOGOHTNTES OEOOUEVOV.

2.7X%voyn

Ta peovekmpuota mov tapovstalet | teyvoroyio tov B.T. dev elvan apketd yio va
00MYNOOVV OVTH TNV TEYVOAOYIOL GTOV AMOKAEIGUO TG amd Vv ayopd. To avrtibeto
pédAota, mn emkpdatnon tov mpoétvmov tov B.T. évavtt tov dAAwV cuvapodv
TEYVOLOYIOV OTIG Hépeg Hog elvar Eexabapr. Oleg ot Eumveg TEPUATIKEG GLOKEVES
TAEOV TTAPEYOVY TNV VINPEGIO LTI GTOVS YPNOTEG OLOTL OMOTEAEL LLLOL OLKOVOLLKTY|

AboM 6UVdEOC KAl AVTOALOYNG OEOOUEVMV.
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3 To Aertovpyikd cVoTNHO KIVIITOV TEPUOTIKOV Android
210 KEQAANIO aLTO YIVETOL OVAPOPE GTA AEITOLPYIKE GUOTHUOTO TOV KIVITOV

TEPLOTIKAOV KoL TEPLYPAPETOL 1| TAATEOpLe. Tov Android méve oty omoia vAomoleital
n epapuoyn tov Bluetooth chat. Eniong yivetor pio cvvroun avapopd otig EEvmveg

oVLOKEVEC (Smartphone) tov Kivntdv ThHAEPOVOV.

3.1H gpgavien Tov tpo@Tov smart phones

To 1992 n IBM «atackevdlel t "Simon" éva
mMAépvo  mov  Owbete  emovapopTiLopevT
purotopio, eiye 006vn aeng (touch screen),
enétpene v APOGPaoN 6 MAEKTPOVIKO
Tayvdpopeio (email) kot d1€0€te TO YOPOKTNPIOTIKA

evog PDA. H cvokevn avtr glval po Guekeun mov

oLVOLALEL TIC AglTovPYiEG TOV KIVITOL TNAEQPOVOV

Ko Tov PDA. Ewéva 3.1 H Simon néave ot

_ pacn @opTieng . [25]
Av ka1 1 ovokevr SImon giye kotaokevactel amd 10 1992 gvtoHtolg o 6pog Tov

EEumvov TNAEQP®MVOL «smartphone» mpwtoavoaeépetat and v Ericsson to 1997 dtav

napovctdlel T cvokevn GS 88 pe v ovopoacio "Penelope".

H dubkpion peta&d twv smartphones Kot TV YOPAKINPIOTIKAOV TOV TNAEPOVOV
etvat acaeng Kot 0gv LILAPYEL EMIGNLOG OPIGHOG Y10 TO TL GLVIGTA TN dloPopd LeTaED
tovc. Mia amd T1g mo onuavtikég dtapopég stvan 6Tt kataokevdleta Eva TAn0og amod
wponyuéveg epappoyéc demapmv (APIs) twv smartphones yio v ektédeon tpitev
EPAPLOYADV, Ol OTOlEG UTOPOVV VO £YOVV KOAVTEPT] EVOMOUATOOT LE TO AEITOVPYIKO
GUGTNUO KOl TO VAKO T®V THAEPOVOV amd TNV EVOOUATOOT] TOV EPOUPUOYDV TOV

Tapovctalovy pe ta cuvndiouéva miepava. [26], [25]

3.2 Ietopika otoryeia kKol otkovopkn E€MEn Tov Android

H etapio Android 3pdbnke tov OxtdPfpro tov 2003 oto IIdho AAto NG
Kaigpopviag amd tovg Andy Rubin, Rich Miner, Nick Sears kot Chris White. Zkomdg

™G eToupeiag NTav cOUPOvVa pe To Aoyt Tov Rubin, ) avértuln, "éEvmvov" Kivntov
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! GLOKEVOV 7oL Ba  &rovv  pEYaAVTEPT

{ F r {
L L , , ,
entyvoon yio ™ 0€om Kol TG TPOTIUNGELS
Ewova 3.2 To hoyétvmo "Android" g 5 ,
ETapEiag TOV O10KTNTN TOVC.

Y115 17 Avyovotov tov 2005 1 Google e€ayopace
mv etapeia Android kor v ékave Ouyatpiky
etoupeia e, Or Rubin, Miner ko White moapépevay
otV gtoupeia g Android Inc petd v e€oyopd g,
Me avti v kivnon n Google oyediace v €icodo
NG GTNV Ayopd NG Knthg ThAEQ®viag Kot pio opdado
pe emkepain tov Rubin avéntuée o mAateoppa yuo Eixva 3.3 To spmopucé oripo
KIWNTEG OLOKEVEG TOL  Agrtovpyovse maved otov  Android Robot tng etonpeiog
Tupnva Tov Linux.

>11c 5 Nogpfpiov tov 2007, 1dpHeton n kowonposio etapeldv teyvoroyiog Open
Handset Alliance (OHA) [27] n omoia omotelovvtav omd 84 etoupeieg apyikd,
netaéd Tov onoiov fTav ot etopeieg Google, HTC, Sony, Samsung, Sprint Nextel, T-
Mobile, Qualcomm kot Tng Texas Instruments. Xto dektio TOTTOL TOL AVPTNCE GTNHV
wotocelida g (http://www.openhandsetalliance.com/press 110507.html) 1

Kowonpoa&io etapeidv OHA vrootipile 6Tt 6tdY0 ™G MTOV 1 AVATTUEN OVOIKTMV

TPOTOTMV Y10l TIG POPNTEG GUCKEVEG.

= -
gt [BUS - sos HHEE AKM- Google ) @) symaptics
C

Designing The Future SIRF

A -
Fw GARMIN. Sprint =TTELECOM esmertec @Audience Quaomww  TELECE

Do Co

)Mo’ ’éQhTC © woromoia TOSHIBA  [&] Corparation d)\ "ARM .‘iﬂmﬂﬂ
% e ar @ I 6 -.

o~ . - o
HUAWEI LG Electronics vodafone NUANCE . pv

ERICSSON Z ) *i3
,,,,,,,,,,,, BroaccoM. OMRON  ArtHeros Living Image wiND RIVER (M TEXAS

/;; @ Qtat

Ewova 3.4 Mgpikoi ek Tov gtaipov ¢ kowvonpoiiog Open Handset Alliance

NVIDIA.

H OHA mopovcidoe v 10w nuépa 10 mp®d@To TPoidv g, v 1n mAatedpua
Android 1 onoia Htav éva gvélikto cvotnua pe dvvatodtnta avaPdaduonc. H Google
TapAAAN Ao Tapnyaye pa oelpd omd eSoptnuata hardware Kot eQappoyEC AoYioUIKov

kepdilovtag €101 apketég ocvvepyaoies. To mpdTO O1BEGIHO Yo TOANCT] TNAEP®OVO
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OV YPNOHOTOOVoE T0 Aeltovpyikd ocvotnuo Android rav to HTC Dream, mov

Kukhopopnoe otig 22 OktmPpiov 2008.

To 2010, n Google eyxowviace ™ oepd cvokevdv Nexus (smartphones -Nexus

One kot tablets) 1 omoio ¥pPNGILOTOIOVGE 6TO AELTOVPYIKO cuoTa Android.

And 1o 2008 wou perd to A.X Android éxer dexbei mAnbopa avoPaduicewv
SBETOVTOC OTNV AYopd Kavovpyleg EKOOCELS e OmOTEAEGHO TN cLveEXN PeAtimon
tov. Ot ovokevég Tov smartphones kKot to tablets eehMoocovior Olapkmdg Kol Ot
OTOUTOELS TOV KOGLOV Y10 KAADTEPT] TOLOTNTA TPOIOVT®V Kol LANPESIOYV QOS oloéva
kat ov&avovtat. Ola To Tapamdvem 0dnyovy otny poydaic adEnon TovV TOANCEOY TV

OVOKEVMV QVTMV.

IMivakag 3.1 IoTopikd TOAGEDMV GUOKEVMOV OVE ETALPEIN (OE EKAT. LOVADIES)

‘2007 H H 11.77 H 3.3 H 11.76 H 1.76 H 77.68 H H 14.7 H H ‘
‘2008 H H 23.15 H 11.42 H 11.26 H 2.51 H 72.93 H H 16.5 H H ‘
‘2009 H 6.8 H 34.35 H 24.89 H 8.13 H 1.19 H 80.88 H H 15.03 H H ‘
‘2010 H 67.22 H 47.45 H 46.6 H H H 111.58 H H 12.38 H H ‘
‘2011 H 219.52 H 51.54 H 89.26 H H H 93.41 H H 8.77 H H 14.24 ‘
‘ZOIZ-QI H 81.07 H 9.94 H 33.12 H H H 12.47 H H 2.71 H 3.84 H 1.24 ‘
i I G O G I G O
‘2012-Q3 H 122.5 H 9.0 H 236 H H H 4.4 H 6.5 H 4.1 H 5.1 H 0.7 ‘
‘2012-Q4 H 144.7 H 7.3 H 43.5 H H H 2.6 H 9.3 H 6.2 H 2.7 H 0.7 ‘
Y Y I [
‘2013-Q2 H 177.9 H 6.2 H 31.9 H H H 631 H - H 7.4 H .838 H 471 ‘

Avt n éxkpnén ¢ ayopdg amewkoviletal 6TOV TOPOTAVEO T{VOKO GTOV 0moio
dwapaiveton n emkpdrnon tov Android kot g Google évovtt Tov GAA®V eTatpeldy.
Ot Tég tov moincewv divovtat avd tpipnvo (Q1, Q2 kAx) yo ta £tn 2012 ko 2013,
TPAYLO TTOV LOG EMITPENEL TV GUYKPICT] TOV TMOANCEOV CUUPAVO LE TO OVTIGTOL(O
Tpipnvo.

Y10 Suypoppo 3.1 @aivetor to pepidlo TV TOANcE®v Tv Smartphones (ce
TEMKOVG YPNOTEC) TOV OVTIOTOLYOVGE 0TV KAOe eToupeio kaTd 10 0£0TEPO TPIUNVO

tov 2013 amd v moykoopa ayopd (mnyn: “Market Share Analysis: Mobile Phones,
Worldwide, 2Q13"” tng Gartner Inc. (NYSE: IT)). Ot noAncelg 1oV GLGKEVOV pE TO
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A.Z. tov Android ka1 tov I0S g€akolovbobv vo nyodvTal TG ayopds HE TOGOGTO
pepdiov 79% won 14,2% avtiotorya. H ektipnon tov avaivtdv NTav 0Tt 01 TOANGELS
Katd to devTepo Tpiunvo tov 2013 Ba Nrav avénuéveg evionuTolg 1 oTadloKY HEIDON
TV NGV Tov Smart phones katd to devtepo e&aunvo tov 2013 kot TV ETOUEVOV
etV B avénoet v ayopactiky Kivnon.

Percentage share in Worldwide Smartphone Sales by 05in Q2, 2013

Others
Microsoft

36%
3.3%

Source: Granter

Awypappa 3.1 IMMoioag Smartphones roaykoospiong katd to 20 Tpipnvo tov 2013

H etaupeia epguviv ABI Research avagépet o épgvva g (Adypoppo 3.2) 6Tt ot
ToyKOGHEG TOANcELG Tov Smartphones mov ypnoipomoodv to A.X. tov Android
OHA «a1 tov Android Open Source Project (AOSP) 10 dgvtepo tpipnvo tov 2014
(2Q 2014) avéndnkav katd 20% ce oyéon e TO TPAOTO TPiUNVvO.

Smartphone Operating System ® Android OHA

Worldwide Market Share, 2Q 2014
W AQSP

W Applei0s
M BlackBerry 10
M BlackBerry 05

W FireFox

B Microsoft Windows
Phone

Awaypoppe 3.2 Ov roykéopies toMjcelg Tov Smartphones to 20 Tpipnvo Tov
2014
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H wowompa&ia towv stapeidv teyvoroyiog ¢ OHA pe to A.Z. Android
eEaxorovBel va myeltonr pe mocootd 65% g MoyKOGUOG ayopds. XVVOAKA Ot
noAnoel; Tov ovokevdv Android OHA kot AOSP éyouvv Eemepdoer Tt 278

EKOTOUUDPLO. GUOKEVEG KOAVTTOVTOG £TCL TO EVIVAMOOKO HePiIdo tov 86% g

naykoouoag oryopds. [28], [27], [29], [30]

3.3Tw givar To Android?

To Android eivor po avoyt] kor €ievbepn
TaTeopue Yoo Kvntd  tqAépwva 1 omoio
nepthopBdavel va AETOVpPyIKd CUGTNUO OV TPEYEL
mhvew otov mupnva tov Linux, 10 amoapaitnrto
evoldpeso Aoylopiko, tig PipArodnieg kot tig facikég
epappoyég mov mapéyovrar amd v Google. 'Eyet
oxedlaotel KLUPIOG YL TIG QOPNTES GULOKELES L€

000vn ae1g 0Twe givar To. smartphones ko ta tablets.

O kddwag avTog ivar dSNIOGIELIEVOS GTOV 1GTOTOTO
tov Android (http://source.android.com/) kor eivon Ewéva 3.5 Android
dwbéoiog og GAovg,

To android sdk mapéyel dwpedv GTOVE TPOYPAUUOTIOTEG TO OTAPAITNTO EPYOAELQ
Y0 VOL TNV OVATTTUEN TTPOYPOAUUATOV GE YADGGO TPOYPOUUATIGHOV Java. Xopemva [e
v etoupeia Android yia ™ 6100ec1HOTNTA TOV KOIKO OVOPEPETOL LETAED AAL®VY OTL
"Anpovpynoape To Android 610 TAAIGIO TOV SIKOV LOG EUTELPUDV Y10 TIG EPAPLOYES
TOV KWVNTOV ThAepmvov. Oélape va Peformbodpe 6t dev vapyet kopPikd onueio
amotvyiog, ®ote va umopel por Propnyovio vor opilet 1 va EAEYYEL TIG KOVOTOMIES
Kémoov aAlov. I't 'avtd dnpovpynoape to Android kot kévape tov mnyoaio Koduo

ToV avouyto."” TInyn http://source.android.com/ [31], [32]

3.401 ekdo06215 Tov Android
H apyn mhateoppa tov Android €xet deytel TOAAEG EVIUEPDGELS LEYPL VO PTACEL
otV onuepwn g popen. H véa ékdoon mpoxvmtel petd ond avafabuicei mov

TPAYLLOTOTOLOVVTOL GTNV TPOTNYOVUEVT] £KOOGT|, TPOSTIOEVTOL VEQ YOPOKTIPLOTIKA KO
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BeAtidvovtor To TPOVTAPYOVIO YOPAKTNPIOTIKG, €MAVOVIOL TPOPANHOTO Ko

actoyieg N elhelyelg mov maPOLGLALEL O KMOKAG.

Ewova 3.6 Android Version Code LOLLIPOP

Ye kabe evnuépmon tov A.X. tov Android avtictoyel pio ovopaoio g £kdoong

(Version Code) mov Bacileton 6€ KATO0 EMOOPTIO, TO APYIKO YPALLO TG OVOUAGTOG

g véag £kdoomng eival To EMOUEVO YPAULO TG AAPAPITOL OO TO TPMTO YPALLLLOL TNG

OVOUOGTIOG TNG TPOTYOVLEVIG £KOOGTC.

IMivaxag 3.2 O gkddoEIS TOV AerTovpykoy cveTiipatos Android

Miateoppa Erninedo API "Exdoon (VERSION_CODE)
Android 5.0 20 LOLLIPOP
Android 4.4 19 KITKAT
Android 4.3 18 JELLY_BEAN_MR2
Android 4.2, 4.2.2 17 JELLY_BEAN_MR1
Android 4.1, 4.1.1 16 JELLY_BEAN
Android 4.0.3, 4.0.4 15 ICE_CREAM_SANDWICH_MR1
Android 4.0, 4.0.1, 4.0.2 14 ICE_CREAM_SANDWICH
Android 3.2 13 HONEYCOMB_MR?2
Android 3.1.x 12 HONEYCOMB_MR1
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Android 3.0.x 11 HONEYCOMB
Android 2.3.4, 2.3.3 10 GINGERBREAD_MR1
Android 2.3, 2.3.1, 2.3.2 9 GINGERBREAD
Android 2.2.x 8 FROYO
Android 2.1.x 7 ECLAIR_MR1
Android 2.0.1 6 ECLAIR 0 1
Android 2.0 5 ECLAIR
Android 1.6 4 DONUT
Android 1.5 3 CUPCAKE
Android 1.1 2 BETA (BASE_1_1)
Android 1.0 1 ALPHA (BASE)

Kdébe éxdoon e mhoatedpuag tov Android mepihaupaver avtiotoyyo mAaicto
gepappoydv mov mpocdopiletor amo €vav aképoo mov ovoudletoar "API Level”.
[Mapéyetar  duvatdmTo evnuépong ¢ £kdoon g TAatedpuag tov Android. Ot
EVNUEPDOELS TOV EKOOGE®V NG TAATQOPLOS Tov Android £xovv oyediaotel pe T€T010
pomo wote va eEacpoiiletor n ocvpPatotnTa g vedtepng £kOooMC pHe TIG
TPONYOVLEVESG EKOOGELC.

Android
Version

15 } Cupcake
=16 | Donut

2.0
=2.0.1 } Eclair

Gingerbread

Honeycomb

lce Cream

m4.03404 | Sandwich

41

u4.2 Jellybean
w43

[ X

!
|

KitKat

0% - =
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Ewoéva 3.7 H naykocpo katavop Tov ekdoécsmv tov android
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>10 odypoppa 3.7 TopovotdleTal 1 TOYKOGHLO KATOVOUTN TOV EKOOGE®V ToV ALX.
tov Android amd to Aexéuppio tov 2009 péypt Ko oNuUEPE. ZOUPOVOE HE TO
nopanave ototyeio and tov lavovdpio tov 2015, 1 ékdoon "KitKat" tng mAateoppog
4.4 tov AX. Android eivor m mo gupémc YPNOUOTOOVUEVY £€KOOG OA®V TV
ekdo0cemv tov Android, €yetl eykotactabel 610 mocostd Tov 39,1% 1OV CULVOLOL TV
ovokevdv pe A.X. Android cg 6Ao tov kOGpo. Ot ekddoelg tov Android "Jelly Bean"
(4.1-4.3.1) kotéyovv TO MEYOADTEPO WEPIOIO TNG TOYKOGHIOG OYOpdG TO Omoio

AVEPYETOL 6TO TO606TO TOL 46% TV cvokevdv pe A.X. Android. [33]

3.5Ta yapaxtnprotikd Tov A.X. Tov Android

Ta yevikd yopaxtmpiotikd tov A.X. Android €ywvov n artio g parydaiog dtadoong
TOV KOl TNG EMKPATNONG TOV 0TV TaykOSo ayopd. H dopn tov epoappoydv givat
TETOLOL TOV EMITPENEL TV ETAVOYPNCUYLOTOINGCT TOV TUNUATOV ToL K®dika. H yAdooa

TPOYPOULUOTIONOD NG java ypnowwomoteitor ywoo v avartvén tov  Android

EQUPLOYDV.

H evoopdtoon tov mepmynt) (browser) mov PaciCetor oty pnyovr Blink (oe
noaMotepeg ekdooel; oto WebKit) emutpémer v mAonynon oto dwdiktvo. H
avantuén tov Bacewv Aegdopévov (B.A.) yivetor pe ™ yhdooo SQLite 1 omoia

Bempeitan «eha@pOTEpn» 0td TV KAAoo1Kn YA®coa SQL ot dwayeipion tov B.A.

To A.X. tov Android, vrootnpilet Ta TOAVUEG®V Y10, TOVG TOHTOVG TOV APYEI®Y TOV
NYov, TG edvag ko Tov Pivteo. Yroompilel mv vanpecio tov streaming media ko
TG e€mtepikég myég (m.y. SD card, USB flash drives kot USB HDDs). Emtpénet tv
TAVTOYPOVT EKTEAECT TOALDV gpyaciov multitasking oTic QaployEg, TO amoTOTTOUO
g 000vn¢ Screen capture, TiG PVTEOKANGELS, €lval TOAVYA®WGGIKO, VTOGTNPILEL TNV

006vn aeng kot ival Tpocttd ce avOp®TOLS e TPOPANHOTA OPOCTG.

Q¢ mpog 1t ocvvdecotnte to Android sivar ocvufotd pe Tig TEXVOLOYiEg
emkowvoviag ocvumeplroppavopévov towv GSM/EDGE, Wi-Fi, Bluetooth, LTE,
CDMA, EV-DO, UMTS, NFC, IDEN kot WiMAX. To Android vmootpilel v
vnpeoia Tov tethering, n omoia emtpénel oe éva TMAEQE®VO Vo ypNCIHOTOMOEL MG

acvppoato/evevpuato Wi-Fi hotspot.
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Ot ovokevég Android vmootnpilovv vikd (hardware) oOmoc sivor ot
Bivteoxauepeg, ot 006veg agpne, to GPS, ta yvpookodmia, ot aicOntipec mieong, ta
OepuoOpETPO, 1 POTOYPOPIKT UNYovY, 1 TVEId, 0 LETPNTNG EMmTdyLVONGS Kot dAla. Ta
Ypapikd eivar PeAtiopéva kot mopéyovior yopn oty €WK Piprodnkn tov
dodibotatwv (2D) ypagikdv, evd mapdAinio ta Tpiodidotata ypoeikd (3D)

Bacilovton otic mpodiaypapés tov OpenGL ES 1.0.

Olo 100 mopombve yopokTnploTikd kabmdG Ko To TAoVGLo  mEPIPAALOV
TPOYPOUUATIGHOD SIKOIOAOYOLV TNV UEXPL CNUEPO. EMKPATNON TNG TAATEOPLAG TOV

Android otV Taykocpia ayopd kot kévovy to Android éva 1oyvpd epyaieio. [31]

3.6 H apyrrextoviki} Tov A.X. Android
To Android dev givar 10 vVAKO pépog, hardware, givotl pio otoifo AoyiGHIKOD TOVL

ypnoonoleital omd Tig EEVTVES GLOKEVEC KIvVNTHG TNAEQMViag kat ta tablets.

T meprhapfaverl Opwg avt 1 otoifa; H otoifa avtr| eivon amoteleiton amod to
Aertovpykd cuoTnua (N TAATEOpHA TV 6TV omoia "tpéyovv" OAN), TO EVOAUECO
AoYiokd (ov EMTPENEL OTIC EPAPUOYES VO GLVOEOVTOL E TO STIKTLO Kol VoL
EMKOWVMOVOUV HETAED TOVG) Kot TIG PACIKESG EQUPLOYES (TO TPOYPEULATO TTOV TPEYEL
T0 Ktvnto teppatikd). To Aettovpykd cvotnua Android amoteleitar omd 3 enineda,
Bewpmdvrtag to Android Runtime (ART) pépog tov evdlduesov Loyiopkov. To
Android runtime (ART) ektelel ) Sorxeiplon Tov ¥pOVOL EKTEAECT|G TV EPAPUOYDV
KO T®V VINPESIOV TOL GVGTHHaTog Tov Android kot amoteleiton omd Tov depunvéa
Dalvik Virtual machine kot t1g Bipiodnkeg Tov mupnva, Core Java libraries. O
dtepunvéag 1 oAhmdg 1 ewovikn pnyavn g Java, Dalvic (Dalvic Virtual Machine),
ypNoonoleital omd T ToAoTEPES eK0OGELG Tov A.X. Tov Android yio v ektédeon
10V KOO (BAEne Tapdypapo 3.6.2 To meptBdALov EKTEAEOTG EQPOUPLOYDY TOV
Android Runtime). O diepunvéag Dalvic éxet yopmAég anartogic oe pviun Kot
GYEOLAGTNKE Y10 VO, EMLTPETEL TNV TOVTOYPOVT| EKTEAEGT] TOAADV EIKOVIKMV UNYOVAOV
(Virtual Machine 1 VM) ko yo va extedet ta Dalvik Executables (DEX) ta omoia
etvar ovpmeopéva péoa oto Android Package (APK) ko ta omoia ypnoipomolovvron
Y1oL T AELITOLPYIL TOV EPAPUOYADV GE GUOKEVEG E TEPLOPLOUEVOVG TOPOVG. O YpdVOC

ektéleong, Android Runtime, mapovoidotnke oty ékdoon 4.4 Kit Kat kot
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YPNOUOTOIEITAL MG SlEpUNVENS Y10 TIG VEOTEPES £kdOGEIC TOL A.X. Tov Android.
APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Paciage Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

OpenGL | ES FreeType WebKit Bavvire

SSL libe

LINUX KERNEL

Display Flash Memory Binder (IPC)
Driver Camera Driver Driver Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Ewova 3.8 Apyrtektoviki) Tov Android [28]

Ta avotepa emimeda ypnoylomoodv TS vanpecieg mov mapEyovial omd TO
KatOTEP KAOE pOopd enimedo. TNV TOPAKAT® EVOTNTA TAPOVGLALOVTOL TO GVGTATIKA

1OV KGO emmédov apyilovrag and To younAotepo eninedo mpog to VYNAGTEPO. [28]

3.6.1 Ouvepappoyég

Y10 avotepo eminedo g otoifoc Aoywopkov tov Android Bpickovtar ot
epappoyés (Applications 7 API). To Android dwotibeton poli pe éva odvoro
EQOPUOYDV TOL TLPNVA. Ol OTToieg TEPAapPavouy €vav client yio email, To AOYIGHIKO
Yy v avtodday] pnvopdtov SMS, to nupepoldylo, Tovg YAPTES, TO TPOYPOLLOL
TEPMYNONG, TO PPAI0 EMAPDOV Kot TOALEG AAAES EQAPLOYEG TTOV EVOL EYKATECTNUEVES
oV KABe ocvokev] OmOd TOVG KOTACKELAOTEG. O KAOJKAG TOV TEPICCOTEP®V
epapuoyav givor ypapuuévog otn yhwooo mpoypoppoticpod JAVA. Ot epoppoyég
elval ta otoyeld g otoifag mov PAEREL 0 ypotg. O ¥pNoNg £xEL TNV SOLVATOTNTA

va kateRacel ddpopeg epopproyég amd to Android Market.
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3.6.1.1 To whaiclo eQapROYOV
Kdétom and 10 60voAo TV EQUPUOYDY Kol HECH GTO OVATEPO EMIMESO TNG OTOIPOg
Bpiocketon 10 mAoiclo epappoyng (Application Framework). H mloteoppa tov
Android emtpénel 6TOVE TPOYPUUUOTIOTES TI ONUIOVPYIO, KOWVOTOU®MV EQPUPUOYWDV,
TOVG TapEEL TV emKowvmvia pe to hardware g ovokevng, v mpocPacn o€
TANPoopiec Tomobesiog, TV EKTELECT] TV LANPECIOV GTOV TOPUCKNVIO KO TOAAES

GAAec duvaTOTNTEC.

Application Framework
Android Runtime

Linux Kernel

[ Activity Manager___ |~ Window Manager___| " Content Providers___| " View System ____ | " Notfication Manager __
Telephony Manager | * Resource Manager " Tocation Manager N T

Ewova 3.9 Application Framework [26]

Ot poypoppatiotég £xovv AP TpdcPacn oto 1010 TANIGLO EPUPLOYDV TOV
xpNoomotleitol and TG Pacikég eQapuoyES g cvokevng. To mhaiclo epapuoymv
givarl gykoteotnuévo oto AX. tov Android aAAd pmopei va eumAovTioTEL KOl Vo
evnuepmOel apov N apyitekTovikn TV epapuoydv Android £xel oxediaoTel pe 6KOTo
TNV ETOVOYPNCUYLOTOINGN TWV GLGTATIK®OV CTOLEI®V TOV EPOPUOYOV OAAG Kot TN
OVTIKOTAGTOON TOLG OO TOV ¥PNOTN HE OMOl GAAN CLOTOTIKA OTOLElD OVTOG

emBopel. Ta mo oNUEVTIKG GLGTATIKA TOV TAUGIOL EQUPUOYDV Elvar:

e O Awyeprotg axétov (Package Manager) kpotdet mAnpo@opieg yio Tig
EQUPUOYEG TTOV LIAPYOVY GTO GLGTNLLOL.

o O Awyepiomc [Hoapabdpwv (Window Manager) dwayepiletor o mapdbopa
OA®V TOV EPAPLOYDV.

e O View System moapéyel OA0. To TPOYPUUUOTIOTIKG epyolreia, widgets, yia
NV ovAamTLEN TG EPOPUOYNG.

e Ot ITapoyor Ilepieyouévov (Content Providers) ot omoiol emtpémovy oTIC
EQOPUOYEG Vo €xouv TpoOcPacn oe GAAeS epoppoyég M vo potpdalovron

dedopéva petad Tovg.
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e O Awyepomc IMopov (Resource Manager) o omoiog mapéyel mpocfoon
OTOVC TOPOVE TMOV TPOYPOUUATOV Ol OToiol Ogv €YOVV GYEOMN HE TNV
kwokonoinom. Térolor Topot eivar o1 kwodwkol ypopdtov, ot alpaplOuntikol
YOPOKTAPES Kat Ta ETotpa apyeio oBovav (XML).

e O Awyepiotig Tonobeoiag (Location Manger) o omoiog ypnowuonoteiton yio
VoL KPOTAEL TNV TOTo0EGTO TOV TNAEQMOVOV.

e O Awyeipiotic Kowonmomoewv (Notification Manager) o omoioc emttpénet
OTIG EQUPUOYEG VO ePaviiovV S18popeg E00TOMNGELS TAV®D GTNV YPOLUN
KATAOTOONG TNG GLUCKEVNG, YOPIG VAL SIUKOTTTEL O YPNGTNG TNV EPYACI TOV.

e O Awyepiomc Apaoctnplottov (Activity Manager) o omoiog dtayeipileton
ToV KOKAO TG LoMg TV epappoydv. [34]

3.6.2 To weprparhov ektédeong epappoydv Tov Android Runtime
Y10 1010 eminmedo pe T eyyevelg PifAodrkeg cvvavrodue Kot to mEPPAAAOV

exktéheong epapuoydv tov Android Runtime (ART). To mepipdArov ektéleong

epapuoymv meptlapPaver tov depunvéo | v ewovikr pnyavn Dalvik (Dalvik

Virtual machine) kot 11 BipAiodikeg tov mupnva tng Java (Core Java libraries).

Android Runtime

Linux Kernel

Medabamevoe o Satie N OeenclE
_m_ T R ST
Virtual Machine <—|

Ewoéva 3.10 O deppunvéag Dalvic (Dalvic Virtual Machine) [26]
Ot Biiodnkeg Tov Topnva ivar por oepd and Pacikéc PiAtodnikes ol omoieg
TAPEYOLV TIG TEPLGGOTEPES OO TIS dtabéaipeg Aettovpyég TV Pacikdv BipAtodnkodv

™mg YAOGGOG Tpoypoppatiopod g JAVA.

O odwepunvéag Dalvik elvar por Pertictomompévn vAOmOINoM 1TNG EKOVIKNG
unxoving g JAVA, Java Virtual Machine (JVM) yw @opntég ovokevég mov
mopéyetar and v Google. O odepunvéog Dalvik ypnowomoteiton oe GLoKEVEC

Android yo v eKTéAEOT] TOV EQUPLOYDY KOl EivVOL OYEOIOOUEVOS ETOL (DOTE VO
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EMTPENEL TNV  TOVTOYPOVY EKTEAEOT) TOAMAMAMAGV €KOVIK®OV unyovav  Virtual
Machines. Eivotl 10avikd¢ 6TIG TEPMTOCEIS TOV OMOLTEITOL YOUUNAY €meEepyaoTIKN
oYL KO VTAPYOVV PELOUEVEG duvatoTNTES LVAUNG. TTio cvykekpyéva extelel apyeio
¢ popoeng Dalvik Executables (.dex) ta omoio mpoépyoviar amd apyeion KAdcemv
.class kot BipAodnkdv .jar ta omoia givon cvumespéva péca oto Tokéto g Android

epapproyns (Android Package, APK). Ta apyeio .dex xatoaropfdvovv eldyiomm
pvAum. [26]

3.6.3 O gyyevnic BrpioOnkeg

Y10 peocaio eminedo g otoifag meprthapPdvetar évo ovvoro amd PiPriodnkeg
(Native Libraries), ypappéveg otig yddooeg mpoypappatiopod C kot C++, ot omoieg
YPNOUOTOLOVVTOL OTO TO GLGTATIKG TOL cvotnuatog tov Android. Ot Biprodnkeg

OVTEG EYOVV UETOYAMTTIOTEL GOUQ®VA [LE TNV OPYITEKTOVIKT TOL VAIKOV TG GLGKELN.

Native Libraries

Linux Kernel

-

Media Framewark | o QUte |~ Open GI/ES_
T S T FreeType

Ewova 3.11 O gyyeveic Native Libraries [26]

Ot dvuvatdmeg TV PipAodnkdv avtdv dev glval QovePES GTOVS XPNOTES Amd
péveg tovg, mopd povo Otav KANBovV amd TPOYPAUUOTO TOV TANIGIOL TV
epappoydyv. Ot  duvatdomreg tov  Piprodnkov  eivar  dwbéoueg  oTovg
TPOYPOUUUOTIOTEG OO TO  TAOICIO EQPAPUOYDV KOl TApEYOVV TNV Adslo eEAeHBepov
Aoywouikov (BSD Licence). 'Exyouv uikpd péyebog kot ypriyopn amdkpiom.

Xpnoipomotobvat yio TV vVosTNPEN TOV epapuoy®v tov Android.
Ta mo onuavtikd cuotatiKd TV £yyevav Bipiodnkav sivat:

e O Awyepromc Emoaveiwv (Surface Manager) o omoiog avorappdver

dwyeipion g ovvBeong twv moapabipov o éva mAaiclo Kol TNV
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amobnkevon tovg og éva off-screen frame buffer. Mropei va cvvdvdaoel 2D

kot 3D ypapikd kot AL GVOTATIKA PEYPL Vo oxedNOTEL 1| TEMKT 000V TTOV

poPaAleTe GTOV YPNOTN.

Ewéve 3.12 Surface Manager [26]

e O Awyeprotig Hyov (Audio Manager) o onoiog encepyaletor mOAAATALG
POEC MOV KOl TIG peTaPépel oTig kKatdinieg e£6dovg (PCM out paths).
Mmnopet va. Stoyelplotel TOAATAOVG TOTTOVS GLGKEVMV KO VO LETAPEPEL TIG

poég otV ekdotote cvokevn €£OG00V, OTMC PAIVETOL KOL GTNV TOPAUKAT®O

£IKova.
o ... P .
D Media Player v ear piece

P or 2 S« S, " ©

- Tone Audio headphone

Ewova 3.13 O Audio Manager [26]

e H yloooa dwayeipiong Baoswv Agdopuévav SQLite n onoia ypnoyonoteitat
Yoo TNV dnpovpyia, TV omobnkevon Kot TV Soyeiplon TV dEO00UEVOV GE
o oxeotokn Paon. H SQLIite éxet AMyotepeg amoitnoelc Lvyune Kot Topmv
Kot pLelpéveg duvatodtnteg omd v SQL.

e To mhaicio molvuécwv Media Framework mapéyer didpopovg codecs
TOAVPECOV OV  EMITPEMOLV TNV EYYPOPT] KOl TNV OVOTAPOY®YY TOV
Sapopmv popedv torlvpécwv (media).

e To gpyareio tov WebKit eivor pia umyavn evilopetpnty (web browser) mov
AP CLOTOLEITOL Y10 TNV EUPAVIOT] TOV TOAVUEGIKAOV cuotatikdv HTML.

e H Biprodnkn pe Bertiopéva ypagukd 2D/3D Baciopévn oto OpenGL ES.

e Ou Piprobnkec Hardware Abstraction Libraries ypnowomotodvior yio tnv
dnpovpyia g demaeng 6tav to Android omattei v viomoinon “driver”

Y10 TNV LTOGTHPIEN KATOLO0L VAIKOV.
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Ewdéva 3.14 O fipiodnkeg Hardware Abstraction Libraries [26]

O mpoypoppaTIoTg £XEL TN SVVATOTNTO VO VAOTOWOEL Evav apliud amod
npotvmonomuéva APIS kot umopet vo moapéuPer yio va €iodyst oty

TAaTEOppO OXEG TIG dlabéotpeg vAoTomoels Tov Bempel ypnoues. [26]

3.6.4 Tlvpfvog Linux Kernel

To Android éyet ytiotel moveod 6TOV TVPNVE TOV AEITOVPYIKOV GLOTHMATOS Linux
(éxdoom 2.6 Tov Linux) otov omoio £xovv yivel KATOLES OPYITEKTOVIKEG aALAYEC. AVTO
onuaivet 0tt o Toprvag tov A.X. tov Android eivor Linux, ympig 0pms va propodv vo
eKTEAEOTOVV TakéTa Tov LinuX mdve oto mepifdirov tov Android. Ta 0o avtd A.X.
gtvor dropopetikd. O muprvog tov LinuX aAAnAemidpd e T0 UnNyovikd HEPOg HECM
Tov odnymv (drivers) tov unyovikov eEaptnudtov. Ou drivers givol mpoypaupota,
(software) mov Swyepifovrar kot emkovovodv pe 1o vikd (hardware). Ta
TOPASELYUO, Ol GLOKEVEG TEPEYOVY ©T0, pnyovikd e€optiuata tovg to chip mov
nopéxel v vanpecio tov Bluetooth. O muprvag tov Linux mpénel va mepthopfavet

éva Tpdypappa 0dnynong tov Bluetooth yio va emkowvavel pe to chip tov Bluetooth.

Linux Kernel —l

“USB Driver - Keypad Driver N WiFiDriver N Audiol Dnvers 7Power Management

Ewova 3.15 Linux Kernel [26]

O mupnvag tov Linux méve otov omoio dnuovpyndnke to A.X. tov Android dev
eumepiéyel OAec Tig Asttovpyiec tov Linux. Xto cvotnuo tov Android mpootébnkav
Kamoleg emmAéov Aettovpyiec dmwg eivar to Alarm, to “Android shared memory”, o

“Kernel memory killer”, o Kernel Debugger xat dAla.

O mopnvog Linux apycd oxedldoTnke Yo TOVG VTOAOYIOTEG OTIC UEPES LOG OULMG

amotelel TO0 POCIKO GVOTATIKO TV TEPIGGOTEPMV VIEPVITOAOYIGTMOV OAAL KOl TOAADV

71



oMoV ocvokevwv. To Android emiong ypnowomolel tov muprva tov Linux v
VANPEGIEC OMMG elvar N acPAAeln, N dtoyeipion uvnung, n dlayeipion depyacidv, n

dktHmon Kot GAAeg vinpeoies. [26]

3.7 IMieovekTpato Kot perovektipota Tov Android

[Moapaxdtw ovvoyilovtor To TAEOVEKTAUOTO KOl TO  HELOVEKTAUOTIO TOL

Aertovpykov cvothuatog Android.
Ta onpavtikodtepa mheovektipoto tov Android eivon ta axoAovda:

e Eilvar avoikto, emedn eivan Paciopuévo oe Linux open source £T61 MGTE Vo
pmopet va avoartuydel and tov Kavévay.

e EvkoAn mpoécPacn oto Android App Market: ot 1d1o0ktiteg tov Android
GLGKELMV ALGYOAOVVTOL TOAD LLE TO TNAEPMOVO Kol TOVG diveTal 1 duvatodTnTo
va Katefacovv dmpedv epappoyés and to Android App Market.

e Eivat éva Onpoeirég Aettovpyikd cvotnpa. Arapopetikd and to i0S 10 omoio
nepopiletar wg mpog tn ovpPatdtmra oto iPhone and v Apple, evd to
Android €yet moALOVC KaTaokeLAOTES, pe KOplovg v HTC kot t Samsung.

e Yrootnpilel OAec T1g vnpeaieg tng Google.

o Tlopéyovtar oTovg XpHoTeES evnuepmuévol xapteg tov Android.
Ta petovextipota tov Android mov evronilovron givor:

e H obvvoeon oto Internet eivon Paocikn mwpodimdOeon vy T Aertovpyio TOL
ovotuatog tov Android. o tov gviomiopd g B€ong Tov ¥pHoT Kat v
EUPAVIOT) TOV YopT®V TPEMeL va vtdpyel cvvdeon Internet GPRS. O cuyypo-
VIGUOG TV EQUPLOYDV TNG CLGKELNG LE TIG EPOUPHUOYES GALDY CLGKEVOV Ko
1N EVNUEPMOT TOV EPAPLOYDV OTOLTOVV TNV GUVOEST LE TO S10OIKTLO.

e O1 BeATIOGELS TOV KMOKO KoL 01 AGTOYIES OV EVIOTILOVTOL GTOV KMOKA TV
ekdocewv Tov Android apyodv va avtipetoniotovy and v Google.

e Y10 Android Market evtomiCovtar poAvouévec epappoyéc pe malware.

e H Jdwpedv dudBeon TV €QOPUOYDOV EYEL ®OG OMOTEAEGHO TNV TPOGHNKN

TOALDV S0P ICEWDV.
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e H ypnyopn amopoption TG Umatapiog OV OPEILETOL GTO AEITOLPYIKO

GUOTNLO TO OTOI0 ATOGYOAEITE GTO TAPACKNVIO [e TOALEC "dradikacisg”.

To Aertovpywkd cvotuo tov Android givol avorytod K®MOKe, 1oL GNuaivel OTL
umopel va tpomomoinfel MOTE Vo AEITOVPYEL GOUPMOVO LLE TIC ATOLTHOELS OOG XWOPIG Vo

VIdpyoLV Voukd (nTHpaTa.

3.8 Tovoyn

Mepikd omd ta yevikd yapaxtmplotikd tov A.X. android kafdc kot ta
TAEOVEKTAUATO 7OV TO Yopaxktnpilovv elval ta otoreion OV OmMOTEAEGOV TO
EPOATIPLO TNG TOYVTOTNG KOt paydaiog €EEMENG TOV, TPAYO OV SKOtOAOYEL TV
EMKPATNON TOV UE OPopd £vavtl TV GAAOV A.X. otV ToykOGH oyopd To

terevTain XPOVIO.
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4 Ta dopkd otovyeld pog Android spappoyis

H «xotookevn pog seoppoync Android axolovbei pio dopry ko m omoia
amoteAEital amd KAmolo cvoTaTIKA oTotxeio (application components) mov g mTpog ™
YEVIKN] TOVG popon &ivar Opota Yo OAES TIG EPAPUOYEG Kol XPNCLOTOLOVVTOL Y10,
ovykekpluéveg dradwkaociec. Kébe epapuoyn Android amd v évapén g Aettovpyiog
™G, HEYPL KOl TOV TEPUATIOUO TNG akoiovbel éva kukAo {onc. H epapupoyn ota
evoldpeso otddla Tov KOKAoL g {ong ™G pmopel va gival adpavig 1 Evepyn Kot va
avTomokpiveToal oTlg emBopieg ToL YPNOTN OKOAOLODVTOG TO. HUNVOUATO TOV

npobécewv Intent.

Ta PBoaocikdtepo cvotaTikKd oTOlXEl TNG €POPUOYNES €lval Ol SPUCTNPIOTITEG
(activities), o1 mpobéoeig (intents), ot vanpecicg (SErVICES), Ot TOPUANTTEG UNVOUATOV

(broadcast receivers) kat ot Tapoyot mepieyopévou (content providers). [31]

4.1 H dpaotyprotnto (activity) kat o kokiog g LoNS ™S

H dpactnpiotnra (activity) Oempeitar 1o Pacikdtepo cvototikd kabe Android
epappoyns. Ta meprocotepa activities mapovsidlovv pio oyn "view" oto ypnotn,
elte yio Vv mpofoln) KAmolwv yYpapik®y, gite yio TV avaktnon Tov dedouévov. H
activity pumopel v OnNpiovpynoel oTypidtuno vOog 1 meptocotepwv views. Kabe view
Eyxel kamola ypagikd otoiyeio (widgets) mov kataAauPdvovv eite olOKANpM TNV
006vn eite pépog avtg. Kabe dpactnpromra £xetl to 61k g 006vn aAAnAenidopaong
pe to xpnom, Vv Olemaer, tov ypnotn (user interface). Aniaon 7y KdaOe
dpacTNPOTNTA VILAPYEL TOVAAYLIGTOV Eva apyeio ypapuod mepiBdilovtog .xml péoa
otov pdkero tov Topwv (\res\layout) Tov kddka g epapuoyns. Katd v ekkivion
™G EPOPUOYNG M TPAOTN 000vN oL PAETEL O YPNOTNG AVTIGTOLXEL GTNV OpyIKT (Main)
activity. Tn dSwyelpion ™G evorlhayng tov oBovdv kol Kotd OCLVEREWL TV
dpactnprottov avorapPaver o otoifa dpastnprotiteov tomo LIFO (Last In First
Out) y1o T petapopd and ™ pio 006vn g epappoyns oty dAin. H dpactmpromra
nov glvar opatn otnv 006vn Ppicketon oTNV KOpLEN TNG GTOIPaAG KO OTAV O YPNOTNG
EMAEEEL VO EMOTPEYEL GE TPONYOVUEVT KATAGTOOT TOTMOVTOG TO TANKTPO EMCTPOPNG

TOTE M EQOPUOYN EMOTPEPEL GTNV TPONYOOUEVN €vEPYeEln, TOTE 1 OpacTnPLOTTA
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Byaiver amd v mpdtn BE0om TG Motog oty omoia PprokdTav Kol THV Tp®dTN Béom

KatoAapPavel n 006V TN TPONYOOLEVNS OPACTNPLOTITOG.

Resumed
(visible) p

onResume() onPause()
onResumer)

. Started : ¢ Paused

i {visible) ’ _ (partially visible) |

onStart() onstop()
onStart()
= Created on qESla'll:]—'i ?I:%%PE?'I? —l
onCreate() S ——— e onDestroy()

i e

Ewoéva 4.1 Ov kotaotdoelg 6T omoieg propei va wepréd0er pio epappoyn
android [35]

H mopamdve ewdva ameikovilel avtovg Toug Ppoyyovg Kot To LOVOTATIO TOV
akolovBel pia dpactnpomra HETOED TOV KATOOTACE®V OTIS OMOieg Wmopel va

Bpedet.
Mia opactmprotnta propet va fpebet ot1g axdAovbeg KOTAGTAGELS:

Noa givar evepyn (active 1 running) kot vo givat opatd to OTOTEAEGHOTO TG
EKTEAEONC TNG GTOV YPNOTN. € AVTN TNV KATAGTOGCT, 1) dpacTNPLOTNTA £ival G€

TPMOTO TAAVO KO O YPNOTNG UTOPEL VoL AAANAETOPAGEL LUE QVTY].

No tebei o€ mavoen (paused) oe avtiy Vv KoTdoTOON, 1| OPUCTNPLOTNTO Elvat
HEPIKDOG opath emokldletor oamd o GAAN  dpacTnpOTNTA, 1 GAAN
dpacTNPLOTNTA OV €ivol 0€ TPMOTO TAAVO £ivol MUOPAVAG 1 08V KOAVTTEL
oAOKANpN Vv 006vn. H dpactnpidomta mov sivar oe madon oev AapPdver

€10000 amd TO YPNOTN KO OV UTOPEL VoL EKTEAEGEL OTOLOONTOTE KAOIKOL.

No eivor etapatnpévy (stopped) oe avt v KotdoToon, 1 OpOCTNPLOTNTO
elval eviehdc Kpoppévn Ko ogv glval opatn oto ypnotn, Bewpeiton Ot
exteleitan oto mapacknvio (background). Kabwg n dpactmpromra otapatd, ov
Kol OAEG Ol TANPOQOPIeC OLTNG TNG KATAGTOOMG, ONMG Ol UETOPANTEG

JTNPOVVTOL, EVTIOVTOLG OEV UTOPEL VL EKTEAECEL OTOLOONTOTE KMOTKA.
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’ a KaAgiTal 6Tav pia dpacTtnpioTnTa £Xel dnuioupynOEi.

, v
Start up < I.- @ KaAeital 6Tav pia dpacTnpioTnTa apxidel.

v

\ ﬁ KaAgiTal akpIBWG TTPIV N 8pacTnPIOTNTA ETTAVEADEI GTO TIPOCKNVIO.
v

, E @ KaAgital 6tav n dpaaTtnpIdTnTa TIBETAI OE TTAUON.
v

Shutdown < lﬁ KaAgiTal 6Tav n dpaacTnPIGTNTA TIPOKEITAI VO OTAUATHOE.

v

. g KaAgiTal dtav n dpaacTnPIGTNTA TEPUATICETAL.

Ewova 4.2 M£00dor kMjong mog dpactnprotnra [31]

H dpactmpiomto petofaivel omd katdotaon og kotdotaocn (Ewova 4.3) pe v
KAfon tov ovvaptioemv onCreate(), onStart(), onRestart(), onResume(), onPause(),

onStop() kou onDestroy(). Avtéc ot uébodot opilovy ohdKANPo tOV KOKAO (NG TG

dpacTNPLOTNTOGS.
v
onCreate()
User navigates
‘ back to the ‘ A
actly onStant() onRestart()
r
Activity is “The activity
=D
_foreground
|_in front of the activity |
y [ The activity
Other applications | | comes to the ’
‘ __need memory e onPause() |_foreground
(The activity is no longer visible )
onStop()
4
onDestroy()

!

Ewova 4.3 O kvkhog {ong mag dpaoctnprotnrog (activity) [31]
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H pébodog onCreate() ekteAeitan yo pio ko pdbvo Qopd katd T v ekkiviion g
dpacnpotas. Méoa oty uébodo avTAV TPAYUATOTOLEITAL HE TNV KANOT TNG
setContentView() n odvdeon tg OpacTnNplOTNTOG HE TO YPOUEIKO TEPPAALOV NG
OLETOPNG TNG LLE TOV YPNOTI.

Me v khon ¢ onResume() yivetor M apylkomoinon Kot 1 avAKINON TOV
dedOUEVOV TNG OPACTNPLOTNTOC. XTI GLVAPTNGY oVTH ToTodeTovVTOL EVTOAEG TTOV O
EMOVOANPOOVV OmG elvarl n EVIOA Yoo TNV emavekKivnomn tov apyeiov Bivieo, Myov

KO EIKOVOG, ) VIO Y10, TNV EMAVEUPAVIOT] UNVOUATOV KAT.

H onPause() avoloufavel t dtakom tng dpactnplotTag Kot Ty amodnikevon

TOV 0EOOUEV@V.

H onDestroy() kaAeitor oto téhoc ¢ (ong ™G dpactnpdTnTag Yo TovV
TEPUATIOUO TNG Kol TNV ameAevépwon Tov moOpmv mov elxe deouedoel Katd

dupkeLa NG Aettovpyiog .

Me t1g pebddovg startActivity() ko finish() o ypriotng pumopel va emotpéyet og
otypdtoma activity mov eppaviovron kot €mEITO. KOTOPYOUVTOL OTAV €KTEAELTOL M
dpacTNPLOTNTA TNG 000VNG YWPIG VO ETAVEKKIVIGEL TNV €Pappoyn. TEtolo mapdderypa

activity givau n apyikn 006vn g exkivnong g epapuoyne. [31], [35]

4.2 OvmpoBicsrg (intents)

H mpdBeon (intent) sivan to otoryeio mov mepiéyetl Ty Tpdhecn Tov ypNoTn Yo T
extéheon plog evépyelag. Metagépetl £va amdd VUL TOL avVOEEPETAL GTV TPOBecN
va Yivel puo evEPYELaL.

e
o Piayer j
© - G B oy coate apiay s
Intents - Build a play list o IntentFiiters
- Listen one play list L E
@ - Play a MP3 file

Ewéva 4.4 OvmpoBicerg (intents) [31]
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O pobéaelg ¥pnoomTotoHVTAL Y10 VO EVEPYOTOCOLV KATOL0 dPaSTNPLOTTO KOl

gtvon Tpoovég 0Tt pia TpodBeon mpomopeveTan piag dpactnprotntag. [31]

4.3 Ovvanpeoieg (services)

O1 vanpecieg (services) dev eivol opatég 6TovV ¥PNOTY, ivol ampoOcO®TA GTOLYEIN
nov ektehovvtan oto background (music player, network download ki), aAld gival
AmOPOTNTEG YioL TNV AElTovpyior TG QPO Ty evepyomoinon tov Bluetooth, n

obvvdeon pe to Wi-fi KA.

il A A S LA S SR S S B B B S A E R Nm;ﬁﬂﬂ'ﬁﬂﬂ
PR . | Communication

Ewoéva 4.5 Ovvrnpeoieg (services) [31]

Mia vmnpeocia (Service) viomoleitar pe mAPOHOO0 TPOTO HE GVTOV  TNG
dpaoctnpromrog (activity). Kabe vinpeoio yio va pmopei vo ypnotpomombel amd v
gpappoyn mpénet vo. dNrwbei oto apyeio Manifest tng epappoyng (PAéne mapdypoapo
7.4.1 O poéioc tov apyeiov AndroidManifest. XML). Ou vanpeoieg emitelodv TIC
akoiovBec Bacikég Aettovpyies. H Asttovpyia g EvapEng tng eKAGTOTE LINPEGING LE
mv KAfon ¢ pnebodov startService() and kdmoto dpactnploTnTa Yio vo. EEKIVAGEL M
VINPEGLN Kot VoL GLUVEYIGEL TNV AetTovpyia TNG AKOUA Kot 0V 1) OpacTnplOTHTO TOL THV
KéAeoe &xel tepuatiotel. o to AOYo avtd M vanpecio dev EMOTPEQPEL KATOL0
amotéAecuo, oty opactnpotto amd tnv omoia elxye kAnbel. H Aerovpyio g
obvdeong g vanpeoiag, pe v KAnon g bindServise(), pe kdmoo GAho ototyeio
™G EPAPLLOYNS LLE TO 0moio M VINPeGio. AAANAETIOPA (T OGS elvar N avToAloyn TOV
unvopdtov). Otav 10 otoryeio ¢ aAAnienidpoong tepuatiotel TOTE TOVEL VL
Aertovpyel kol n vampeoia. O TepuaTIGUOG AetTovpYiog TG LANPEGING YiveTal pe TV

KAnon g stopSelf(). [31]
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4.4 Ovnapaiqrtes pnvopdrtov (broadcast receiver)

Ot maparfimreg umvopdtov (broadcast receivers) eivar cvototikd otolygion TOL
TeEPEVOLY va gvepyomombovv amd €va cupPav. Evnuepdvoviot yio kKémoto cupupav
pe ) Ay d1d@opmv €100TOMGEMY amtd T0 A.Z. Kol avIIOPOVV LE TNV EKTOUTY TOV
avaroyov pnvopdtmv. Ov broadcast receivers dev mapéyovv user interface, oAAd
evnuepdvouy pécm tmv status bar notifications, to ypnom ya kamowo evépyeio, OIS
gtvon 1 younAn otdbun g uroatapiog 1 v aAloyn g YA®ccag 1 n xpnon tov flash
KOTA TNV ANYN TOV QOTOYPUPLOV KAT. Ol €QopUOYEG LUITOPOVV LE TN YPNOT TOV
TOPOANTTOV UNVOUATOV Vo, oteihovy pio €100moinon oe GAAEG €QOPUOYES Yo Vo
evnuepmoovy Ot Y. Kdmotla dedopéva £xovv KaTEPEL 6T CLOKELY KOl Elval £Tolpa

TPOG YPHoM.

Ot mopaAfmTeg punvopdtov evepyomolovvtal omd to  broadcast intents o
ypnowomowovy @iktpa (intent filters) ywo va dwaywpicovv 10 intent mov Tovg
evolapépet. [a va pmopodv va ypnoyoronfody ot TopoANTTEG UINVOUATOV amd TV

EQPAPUOYN TPETEL ONAGDVOVTOL 6TO apyeio Jjava 1 oto apyeio manifest xml. [31]

4.5 Ovmapoyor mepreyopévou (content providers)
Ot mapoyor mepieyopévon (content providers) ypnouomolovvVTOL Yoo TNV

amobnkevon Tov dedopéva Kat T d1abgcn Tovg oTig AAAES epappoyec. [31]

4.6Xvvoyn

270 KEPAAOLO OVTO TOPOVGIAGTIKOV TO OOUKEA GTOLXEIR atd T oToio aoTeEAEiTOL
o epoppoyng android, mov ypnowedovv To oTOElD OVTE KoL TOEG Eival Ot
duvatdmteg Tovg. [opovoidotnke N apyltektovikny Kot o Tpdmog Agttovpyiog KO

epapuoyng android.
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5 ATITNOELS PNYOVIKOU EE0TAMGHOV KOl AOYIGUIKOD

270 KePAAOLO0 0VTO OVOPEPOVTOL Ol OOUTIOELS TOV UNYOVIKOU €E0TAMGHOD Kot TO
AOYIGHIKO 7OV YpNGILOTOMONKAY Yo TNV avATTuEN TOV KOJIKO TOv Project tov
BluetoothChat. Avagépovtar ot 16T00eAdec oTIC Omoieg PpiokeTor avaptnUEVO TO
Aoyopkov. ITapéyovrar onuavTikéc TANpoeopieg TG pYOIONG TOV CLOKEVOV KATA

™V O dIKacio TNG avATTLENG TNG EPAPLOYNC.

5.10v amartioels ™G EQapRoyNS ©G TTPog Tov punyoviké (hardware)
eComhopo
O unyoavikog e€omhopog (hardware) mov ypnoipomombnke yio v avantuén g

epapuoyng etvar o akdAovoc:

e ¢vag H/Y (Dell, Inspiron N5110, RAM 4GB ota 1333 MHz ka1 HDD 500
GB) pe A.X. Windows 7 (64-bit). Xtov H/Y gykotootddnke 1o AOYIGHIKO TG
EMOUEVNC TTOPALYPAPOV TO OTTOL0 TOPEYETOL OMPEAV.

® L0 GLOKELN KVNTNG TNAEP@ViaG pe Aettovpyikd cvotnue Android ékdoong
2.0.1 (API 6) N petayevéotepn, pe eneepyaot (CPU) 600 MHz, ecotepikn
pvAun 150 MB kot ecwtepikn pvipun 150 MB. O ydpog mov katalopfoavel
€QOPLOYN KaTd TNV gyKatdotacn g etvar 867 Kb. H cuokevn Ba mpénet va

vrootpiler v vanpesio Tov BT.

5.201 oot OELS TG EQUPUOYNS OG TPOS TO AOYLoIKO (Software)
Ot Booikég amattnoelg OGOV aPopd TO AOYIGHIKO Y10 TV KOTOOKEVLT EQPUPUOYDV
android elval 1 eykatdotoon 1OV €KTEAEGIHOV apyeiov Java, m eykoTdoTocn TOL

Android SDK ot n eykatdotaon tov Eclipse IDE ko1 tov Eclipse plug in

(BonOntucd).

Mo mv ovartoén oavtg ™G €POPUOYNG £YVE E€YKATACTOCT TOL €PYOAEiov
avartuéng epappoyov (Integrated Development Environment, IDE) Eclipse yw va
UTOPOVLE VO UETAYAMTTICOVUE KOl VO EKTEAEGOVUE TOV KMOWKO TNG EQAPLOYNG.

Emuméov eykataotddnke 1o epyareio avantuéng Aoyiouikod Android Development
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Tools (ADT) mov dwatibeton dwpedv omd v 1otocerida twv Android Developers

OTNV OTOL0L TOPEYOVTOL KO 0ONYIES Y10 TNV EYKATAGTACT) TOL EPYAAEIOL OVTOV.

Developers Design Distribute
Training API Guides Reference Google Services
Developer Tools Get the Android SDK

|
load

Setting Up the ADT
Bundle
Setting Up an
Existing IDE

Android Studio

oring the SDK

Download the NDK

The Android SDK provides you the API libraries and
developer tools necessary to build, test, and debug
apps for Android

If you're a new Android developer, we recommend you
download the ADT Bundle to quickly start developing
apps. Itincludes the essential Android SDK
components and a version of the Eclipse IDE with
built-in ADT (Android Developer Tools) to streamline

your Android app development

Workflow With a single download, the ADT Bundle includes

everything you need to begin developing apps
Support Library ‘

¢ Eclipse+ADT plugin {}_v)
* Android SDK Tools

Ewova 5.1 H wetocehidoa Tov Android Developer

Tools Help

[Ipwv Eekvnoetl N LETAPOPTOGT) TOL TAKETOL EUQOVICeTan piot 006vN Yoo amodoym
TOV OpOV NG £TOlpeiag Kot TPEmeL va emtAéyovy o 64 bit v ta 32 bit avédloyo pe v
apyrrektovikn tov H/Y. Eivon onpavtikd va emikéyovy ta cmotd bit Aertovpyiog tov
vroloyiot Yot adhdg Ba vdpéel dualettovpyia oty gykatdotacn tov eclipse ko

Tov jdk.

A@ob oamocvumiécovpe 10 apyeio mov KotéPnke amd 1 oeAida twv Android
Developers mopoatnpovpe 6Tt TEPEXOVTOL 01 KaTdloyot Tov eclipse kat Tov SdK kat to

extedéoo apyeio SDK Manager.

Documents library

adt-bundle-windows-x86_64-20130729
Name Date modifiec pe ze

eclipse 24/08/20139:30 PM  Filefolde

sdk [\? 9/07/2013 3:54 PM  File folder

SDK Manager.exe 29/07/2013 3:54 PM \pplication 150 KB

Ewéva 5.2 o katdroyog pe to eclipse, To sdk kor to apyeio SDK Manager

Méco otov @dkelo tov eclipse PBpioketar 0 ekTEAEGIHO OpYEIO TOL TOAKETOV
eclipse.exe. Mg oumAd KAk move oto apyeio eclipse.exe yivetor m ekkivinon g

EQOPUOYNG Kot EMEWON €lvar 1 TPAOTN Popa TG ekkiviong g Eva mopddvpo d1aAdyov
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ntd va opiotei 1 B€on Tov kaTaddyov workspace otov omoio B amobnkevovTal Ta

TOKETOL TOV EQPOPLOYDOV OV TPOKELTOL Vo dnuiovpynbovv pe to eclipse.

Documents library

configuration 24/08/20139:30 PM  File folde

dropins 0/07/2013 3:06 PM  File foider
features 29/07/2013 3:06 PM  File fc

p2 29/07/2013 3:05 PM  File folde
plugins 0/07/2013 3:06 PM  File folde
readme 20/07/2013 3:06 PM  File fold

.eclipseproduct )4/02/2013 3:25 AM  ECLIPSEPRODUCT 1 KE

artifactsxml 28/07/2013 3:06 PM ML Document 20 KB

@ |

eclipse.exe [’\“ 04/02/2013 4:05 AM  Application 305 KB
eclipse.ini : 201 3 PM nfiguration sett 1 KE
eclipsec.exe 04/02/2013 4:05 AM  Application 3 KB
epl-v10.html 04/02/20122:28 AM  Chrome HTML Do 17 K

notice.html )4/02/2013 3.2 M hrome HTML D¢ KE

a6 [EF

Ewéva 5.3 O katdlroyog Tov eclipse

To mo onpavtud koppdtt g Aettovpyiag tov Eclipse IDE elvon ) eyxotdotoon
T0v gpyareiov avdmntuéng Aoywspikov ADT mov cvupmepirapfdvetor 6to makéTo
eykataotaonc. Tavtdypova pe TV SdIKacio TS EYKATAGTOONS KoL TG EVIUEPMOT)

tov ADT pe v vedtepn £kdoom tov yiveton ko 1 eykotdotacn tov SDK.

To epyareio avamtvéng Aloywopkov Java Development Kit emitpéner tov

TPOYPOUUATIGHO G YADGGO Tpoypappaticpol Java péoa amd to mepipdriiov tov

Eclipse. Amo mv 10T0GEAISOL ™G oracle:
http://www.oracle.com/technetwork/java/javase/downloads/index.html givat

dwbéoo dmpeav to epyaleio tov jdk.

[ v eykatdotacn tov egpyareiov Jdk emdéyovpe to €wovidlo «Java
DOWNLOAD» v v petagpepbovpe oty enoduevn oedido. H amodoyn tov dpwov
nog emrpénel va emiééovpe to Java SE Development Kit copgdva pe 1o AX. tov

H/Y xon ta bits Aetrtovpyiag tov.
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http://www.oracle.com/technetwork/java/javase/downloads/index.html

[ www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-213315

Lhtml

Java SE Development Kit 8u31

You must accept the Oracle Binary Code License Agreement for Java SE to download this

software.

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may
now download this software.

Product / File Description File Size Download
Linux x86 13524 MB ¥ jdk-8u31-linux-i586.rpm
Linux x86 15491 MB ¥ jdk-8u31-linux-i586.tar.gz
Linux x84 13562 MB % jdk-8u31-linux-x64.rpm
Linux x64 153.45MB ¥ jdk-8u31-linux-x64.tar.gz
Mac OS X x64 209.17 MB  # jdk-8u31-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 136.91 MB ¥ jdk-8u31-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 97.11MB ¥ jdk-8u31-solaris-sparcv9.tar.gz
Solaris x64 (SVR4 package) 137.51 MB  # jdk-8u31-solaris-x64.tar.Z
Solaris x64 94.82MB ¥ jdk-8u31-solaris-x64.tar.gz
Windows x86 157.96 MB ¥ jdk-8u31-windows-i586.exe
Windows x64 170.36 MB ¥ jdk-8u31-windows-x64.exe

Ewéva 5.4 H wotocerida tng Oracle

H eykatdotaon tov jdk yivetar pe dumho Kklik méveo oto apyeio tov jdk. [pénetl va

dnAmdcovpe T dadpouny (path) tov jdk otig petafintég nepiPariovrog (environment

variables) Tov H/Y. Tt va yiver owtd amdd evromilovpe ) dadpoun tov apyeiov

javaw.exe kat v Tpocbétovpe otig environment variables oto medio path.

User variables for ltamvaki

Variable

TEMP
™R

Value

=ESERPROFILE¥:\AppDataLocal Temp
ElJSERPROFILE¥:\AppDataLocal Temp

System variables

Variable
NUMBER_OF_P...
Qs

Path

PATHEXT

Value

8
Windows_NT

C:'\Program Files\Common Files\Microsof...
\COM; EXE; BAT;.CMD; .VBS; VBE;. 15;....

[ mew.. |[ Edit..

][ Delete ]

[ o

][ Cancel ]

Variable name: Path

Variable value:

Program Files (x86)\Windows Live\Shared

Ewéva 5.5 Environment variables kot to wedio path
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H xatackevr] tov epappoyov Android emttvyydvetor pe TN «ovvepPyasion TO
K®OOKO java 0 071010¢ ¥P1CILOTOLEITOL Y10 TV VAOTOINGT TOV EVEPYELMV Kal Twv XMl

APYEIV TOL TEPIEXOVV TO GYEIOCUO TOV JETAPADV TNG EPOUPLOYNG.

(D Java - Eclipse. _.

File Edit Refactor Source MNavigate Search Project Run Window Help

il B 4~ 0 =
D L-EFEEE T - - =18 4 - | o4 Quick Access B |® DDMS %% Debug
Er | = O =7
2% ¥ B
s 'bq appcompat_

» 1= BluetoothCh

BmE e

112Mof615M [

Ewova 5.6 To ngpipairov avartoéng Aoyropikov Eclipse

Ta epyareia tov SDK petayrotriCouv tov kodko poall pe ta dedopéva Kot ta
apyeio Tov Topov ot éva takéto To Android package to omoio givat éva cuumEGUEVO
apyeio pe v katdinén .apk. O kodkog oe éva apyeio .apk Bewpsitan wg o
EQOPLOYT Kot gfval TO apyelo TOL YPNOLOTOLEL 1| GUGKELT Y10 VO EYKATOGTIGEL TV

epappoy. [36], [37]

5.3 PoOuion g 6voKEVS KIVIITIS THAEQOVIOG
O unyoavég mpocopoimong tov AVD dev vmootnpilovv v teyvoroyia Tov BT ya
70 AOYO aLTO YPNOCIUOTOMONKE LU0 GLCKELT] KIVITNG TNAEQPMVIONG 0OV TPAOT EYVaLY

o1 KaTdAANAES puipuicetc.

¥t ovokevn Kivntig mispaviag (Aertovpykd cvotnua Android) yperdletor va
yivouv kdmotleg pvBuicelg mpwv ypnopwonombel wg epyoreio yuoo v avantuén tov
Aoyopkov Android. Etig "PuBuicelc" oto kT pépog eppaviCovror or "Emoyég
TPOYPAUUATIGHOV". ZTnv 000VN TOV ETAOY®OV TPOYPUUUATIGHLOD GTO TAV® UEPOG
OUPOVLUE TO OWKOTTIN (OCTE VO €VEPYOTOMBOLV Ol EMAOYEG TPOYPOUUATIGHOV

(Tpdovog S10KOTTNG)
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“ 48
< @ EmtAoyec npo..

® Npoobrkn Aoyapracpov Kwdikog mpocBaong dnuto..

JuoTtnua

B Kivnon
MNMapapovr 6€ EVEPYN K.

B Ezapmpa

MNpooTacia kaptag SD
@ Hpepopnvia & wpa

w MpooBactpotnTa EvTonopog opaipatwy
Evromuopog opaipaTtw..
v

EruAoy€eg mpoypappart..

o, MAnpopopieq CUOKELNAG

Ewova 5.7 A) "PvBuiceic" kot B) "Emloyég npoypappatiopov
Apéonc gppavifetor to mapdbuvpo S10AGYOL TOL OGS EVNUEPDOVEL Yo TN "Xpnon
pvOuicewv mpoypoupaTiopod". Metd v amodoyny Tov mTaPABvpov  JAOYOL
epoavifetoar m 006vn TV eNiAOY®V TPOYPOUUOTIGHOD TGEKAPOLUE TNV TEAELTOIN
emhoyn "Evtomiopdg ocooipdtov'. Eva véo moapdBupo oaidyov "Eviomoudc
cpoipdtov USB" gupaviCetar, emiéyovpe "OK". H ovokevn| kivnmig tmieopwviog
&xel puOotel €101 ®ote vo TalEEL TO POLO TOV TPOGOUOIWTI TNG EPAPLOYNG KOTE TN

dwdwacio g exkcaipdtmong and to Eclipse.

Al 44%m 23:26 o) Q)

A Evromn. opaip. USB;

A Xpnion pueuioewy
TpoypaupaTiopoy H AeLToupyia evTomiopou
opaAipaTwy USB npoopiZeTal
AuTEG oL puBpiceLg povo ya OKOToUG ClVdTITUE,vr]Q.

npoopiZovTal yia Xprion Hovo Mropei va xpnotponotnbei
ano MPOYPAUHATLOTEG. yta Tnv avriypapn

Mriopei va npokahéoouv Thv dedopevwy peTagu Tou
EUPAVLON CPAAPATWY 0TN UTIOAOYLOTH Kal NG GUOKELN
OLOKEUN 0aG Kat oTLg oag, ya Tnv eykaraoracn
€(PAPPOYES IOV AUTN €(pappoywV 0Tn CUCKELN
nepLAapBdvel XWwpLg eLdormoinon Kat yta tnv
avayvwon dedopevwy
apxeiwv kataypapng

AKupo

AKupo ‘ ‘

Ewova 5.8 A) "Xpnon pvBuicsov tpoypappoticpov’ ko B) "Evromiopog
cpaipdarov USB"
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5.4Xvvoyn

Y70 KEQPAAOO OVTO TAPOVOIAoTNKAY Ol amaithoels o€ hardware kau software yio
™mv avantoén e epappoync. Ot otocelidec g Oracle kou twv Android Developers
TAPEYOLV OMPEAV TO TPOYPOULOTIOTIKA EPYOAEIN KOl OVOAVTIKEC 0ONYieS Yo TNV
€YKOTAGTOON KOl TN XPNON TOLG. ZUUPAOVO UE OO TO TPOTNYOVUEVO UTOPOVUE VL
OCLUTEPAVOLUE OTL M KATACKEVT oG epappoyng android dev eivar éva damovnpd

gyxeipnpo.
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6 Avaivon Kol 6yediaon TS EQUPROYNG TPLY TNV VAOTOINON

2e aUTO TO KEQAANLO TOPOVGIALOVTOL Ol PAGELS TNG OVAAVONG Kol TNG OYESIOONC
™¢ epappoyng tov Bluetooth chat. Apyucd yiveton n avédAvon tov anaithcemy, 6t
ouvéyeln AapPavoviog v’ Oyn TO. EVPNUOTO TG OVAALONG TPOY®POLGE GTNV
oyedioon TG EPAPUOYNG, TEAOG EPOGOV OAOKANP®OOHV 01 0VO TPONYOVUEVEG PAGELS
akohovBel m @don t™C vAomoinong otnv omoio YiveToar M K®OKOTOINGT TNG
epappoyns. H avamtuén e epappoyng oAoKANp@VeTOL pe Tov EAEYYX0 Kol TNV
TEKUNPI®ON TOV TEAMKOD GLGTHOTOC TPV TN Topddoon tov. To ypappkd povtédo
(linear life cycle model) mov ypnowomombnke yio ™V avanTvén TOL GLOTHLOTOG
givor 10 «poviélo tov katappaxtny (waterfall model) mov omewoviCeton oty

EMOLEVT] EIKOVO.

ANAAYZIH

ANAAYSH IXEAIASH
AMNAITHZEQN

A
IXEAIAZH YAOMNOIHZH
IYITHMATOZ
KAI AOTIZMIKOY |
ANAMTY=ZH
KAI EAEFXOZ MAPAAOZH
A l

NAPAAOZH
TEAIKOY MPOIONTOZ

KAI
ZYNTHPHZH

—— = ——
—— o ——

Ewéva 6.1 To «povtéro Tov katappakty» (waterfall model)

Kd&Be Loyiopikod mpv téoel 6To GTAO0 THG TOPAYDYNG TOV KOIKO 0KOAOVOET pia
Jtdkacion avAAVGNG TOV TPOTOL AVATTLENG TOV, TOGO HEGO OO KEIPEVO OAAL Kot
Swypdppata kot 0t dAAo Bewpnbel amopaitnTo yio TV KoTavonon Tov GLGTHUOTOC.
H evomompévn yAdooa oyediocpov (unified modeling language, UML) givon pia
YPAPIKY] YADGGA Yot TV OTTIKY TOPAGTACT, TN OUOPP®CT TOV TPOSYPUPAOV KO

™V TEKUNpioon Tov cvetudtoy. [38]
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6.1 H UML povtelomoinon

H UML (Unified Modeling Language) eivor pio. YAOGGO, TOL TEPLYPAPEL TNV
KOTAPTION TOV TPOSYPAP®Y TOV AOYIGHIKOD KO Tr dnpovpyio Kot Ty TEKUnpimon
TOV TUNUATOV TOL AOYIoUIKOD. Avamoplotd pe omtikd tpoémo (visualization) ta.
TULOTO TOV AOYIGUIKOD KO YPTCLUOTOLEITOL Y10l TNV LOVTEAOTOINGT ETAPIKAOV Kot
A oV cvetnudtev oL dev aPopovv 10 Aoyioputkd. H UML meprypdoet T duvopikn
doun Kol TN oTaTK) Ooun Tov cvoTiuatog. H dvvopkn doun Tov GLOTHHOTOS
nepAapPavel drayphupota 6mng gival to Atdypouua tov Hepurtdcemv Xprong (Use
case diagram), 1o Awypdppota tov Apactnplottov (Activity diagram), to
Adypappo  AkolovBiog (Sequence diagram), to Atdypoppo  Xvvepyaciog
(Collaboration diagram), to Awypoppe Kotaotdoewv (Statechart diagram). H
oTaTik) Odoun TOv ovothuotog mEpapPaver 1o Aldypoppo Kidoswv (Class
diagram), to Awdypoppa Avtikewévov (Object diagram), to Atdypappo Zuotatik®v
(Component diagram), kot to Atdypappa Atdtaéng (Deployment diagram).

H ypnong mg yioocag UML kot tov Soypoppdtov TG OTOXEVEL GTNV
LOVTEAOTOINGTN T®OV GUGTNUATOV GUUEAOVO HE TIG OPYES TMOV OVTIKEIUEVOGTPOPDV
LOVTEA®MV, TO GLVIOIPLOIGUO TOV CKEYEMV KOl TNG TPOKTIKNG EPOPUOYNG TOVG EVOD
amoTEAEL Lol LOVTEAOTOINUEVT YADGGO OV pmopel va ypnoyoronbel téco and tov

avOpwmo 660 Kt and Tig unyavée. [39], [38]

6.2 Avéivon

H ¢don g avdivong eivor modd kpiown ywti ot @don ovt) oavaidovtol ot
OTOLTOES TOV GLOGTHHOTOS Ot omoieg Ba ypnoyoromnBodv oty emopévn edon g
oyedioonc. Ot amaITnGES TOLV GLOTNUOTOG KOTAYPAPOVTOL €iTe o€ Kelpevo, €lte o€
Mota gite og mivoka mpokeévon va oplofetnBovv ot gpyaciec mov Ba extedel to
cvotnuo. Xt @don g Avaivong Katackgvdalovror to  doyplppoto TV
[Tepumtooenv Xpnong (use-case), tov Kidoewv (class) kot tov Apactnplotitev
(activity). H @don g avaivong Kot €101K0 T0 6TASI0 TG TPOdAYPaPnS Eivar M

TPAOTN PAoT avaTTLENG TOV GLGTHATOC.
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6.2.1 H mpodrwaypapn ToV arartiiesmv Tov £pyov Bluetooth Chat

2y mpodlaypagn TV omotioemv opiletor «motd eivor to mwpdPAnuas». Ti

KOAEITOL VO VAOTTOMMGEL 1] EQOPLOYT OVTN;

>10 onueio owtd kabopilovtar ot 6TdHYOL, OUUOPPAOVETOL TO TAOIGIO €pyociog,
KOTOYPAPOVTOL KOl OVOADOVTOL Ol OOUTNOELS oL vrdpyovv. Tt dvvotdtmrec Oo
napéxel N epapuoyn; [pénel va pmopel o xpnog var EMKOWV®VEL e ToVg PIAOVG TOV
dwpedv ympic va yperaletar va €xel mpdcPaon o€ diktvo wifi 1 oto Internet. Na
EMTLYYAVETAL 1] AVTOAAQYT] UNVOUATOV GE GUVEDPLO, GTO XDPO EPYACiag, otV TAén,

o¢ festivals xou clubs.

Znteiton vo viomomBel, évag ao@aAng, YPNYOpos, €DKOAOG Kol OMPEAV TPOTOG
emkowvmviag. To keievo TV TPodlaypap®V TG EQPAPLOYNS TOv akoAovBEel ivar To

TPOIOV LTINS TNG PACTG.

IMivaxag 6.1 Ov Tpodraypa@is TS EQUPROYNS

O podraypagis Tng epappoyng

H epappoyn npénet vo viomotet Tig akdAovOeg epyacies:

1. Aviyvevon TV GCULGKELMOV TOL £YOLV EVEPYOTMOMUEVT] TNV VAINPEGIO TOL
Bluetooth evtog g andotacng Aettovpyiog TS GLOKEVTG.

2. Avtiotoiyon (paired) T@v cLGKEVAOV OV EYOVV EVEPYOTOINWEVT THV VINPECIQ
tov bluetooth péow tov tomkob Tpocappoyéa tov bluetooth

3. Eyxoabidpvon evég kavaiiod RFCOMM kat gvepyomoinon g vanpesiog Tov

bluetooth

2HvoeoT e AAAEG CLOKEVEG HECH TNG OLOOTKOGTNG TNG OVOKAALYNG VITNPEGLDV.

Avtailayn unvopdtov péom g vanpesiog tov bluetooth

Amobnrjkevon Tov cuvopMav og Bdon Aedopévev (Database)

Avalnmon (o cvuvopiag and ™ BA.

e T A A

Ta&vounon tov amodnKeLUEVOY GUVOLUALDV

o) Le aAafnTikn oelpd (G TPOG TO GVOLLL TOV GLUVOLIANTN) Kot

B) Le xpOoVIKT GEPA MG TPOG TNV NUEPOUNViL KATOYDPNONG TG SLLNTNONG.
9. Awypoaen kdmolag cuvoutiiog amd ™ BA.

A@ov kataAn&ovpe 6to TEMKO KEIPEVO TV TPodlaypap®dV akoAovbel o oplopdg

Tov TAAVOL gpyaciag. Ot mpwteg mEVTE €PYOciec LAOTOOVVTOL GTO TANICIO TNG

91




gyKatdotaong Kat Tng Aettovpyiog e mpodiaypagng Tov bluetooth. O kddikag owtdc
dwatiBeTon dwpeav otV 16TOGEALDO TV Android developers
(https://android.googlesource.com/platform/development/25b6aed7b2e01ce7bdcOdfal
a79eaf009ad178fe/samples/BluetoothChat/src/com/example/android/BluetoothChat/B

luetoothChatService.java). Evd ot vmodoweg epyaciec (6-9) viomolodv ) BA ko

dayeipion TV cLVOLAMGOY oV Eyovv Kataypapei. [38]

6.2.2 To Awypappo Ileprrtoceov Xpriong Tne €Qoppoyns

To Adypappa tov Iepurthocemv Xpnong (A.I1.X., Use Case Diagram) sivar éva
amd o apYIKA Oypappate e yAnoocog poviehomoinong UML. Ov meputtdoelc
XPNONG TEPLYPAPOLV TNV SUVOLUIKT] CUUTEPLUPOPE TOL GUCGTHIOTOS KOl ATEKOVILEL TOV
TPOTO € TOV OMOI0 Ol YEWPIOTES YPNOWOToovy 10 ovotnuo. Eotibler otnv

AELTOVPYIKY] ATOYT) KO TNV EEMTEPIKN OYT TOL GLGTILLOTOG.

‘Evapén
EQOPHOYTS AVIXVEDT OUOKEUWY
Bluetooth

Anpioupyia olvieong
pe ouokeur) Bluetooth

1
:-:<Extend>>
\/

T /"'ﬁmn ouvopihiag

extension points
’ Zuvopihia
XpAaoTng
Aiayeipnon cuvopihiny =<Include>=>

I

| -

1}

«‘.I nelude=>> AvalTnan ouvopihiag

I

I
I

Teppanopog Maypagr ouvouihiag
EQapUOyrig

Awdypoppa 6.1 To Avaypappa Meprrtddrccwv XpRong s EQopuroyis
BluetoothChat

To AILX. oamotelel to omnueio ovoeopds YTl ypnowyomoleital yoo v
KaBodnynoetl v avantuén TOL GLOTHUOTOS GE OAEG TIC PACELS TNG AVATTLENG TOV.

Toydv AdOn mov pmopet va evtomiotohv 6TNV 6YEH1NCT] TOL AEITOVPYOVV OVOCTOATIKA
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https://android.googlesource.com/platform/development/

otV avdntuén tov cvotuatoc. Oco Mo caEEg, TEPLEKTIKO KOl OVOALTIKO givarl TO
AILX. 1600 mo €0KOoAO Ko yYpRyopo Yyiverow 1 LAOMOINGCT TOL GLOGTHHATOS. To
ATLX. mepihopPdver éva odvoro amd cevdplo mov otoyebovv oty enitevén evidg
oKOTOV TOVL YPNOTN Kol TEPLEYEL TIG TEPITTOGELS YpNong (USe Cases), Toug YEPLOTES

(actors) ko TIg GLGYETIOELG.

To AILX mov mapovotdletal TopokdT® £ivol T YEVIKO Oypaptpo OA®V TV
OpacTNPOTTOV TV Ypnotdv ¢ eeappoync.To AJLX. mov mapovoidleton
TOPATAVE® 1 TPOT TEPIMTMOOT YPNONG AVOTAPLOTA TV dladiKacio TG EvePyoToinong
™G EPOPUOYNG M omoia TePAopPAavel TOV KOPUO TMV AEITOLPYIDV OV EMITEAEL T
epapuoyn. Mo AN Aettovpyia givar i «Aviyvevon tov cvokevmv Bluetoothy kat 1
EMAOYN TNG OCLOKELNG He TNV omoia Ba yiver m cvvdeon pe ™ dnpovpyio €vOg
KavaAlov pe to mpwtékolho RFCOMM. Emmiéov, oto AILX., gppavietor n
dwdwacio g «Alayeipiong Tov cuovopAidvy (avalitnon Kot olypoen Tov

SLVOLIMAV) Kot ToL «TePUATIGHOV» TNG EPAPLOYNG Yo TV ££000 TOL ¥PNOTN OO

mv gpapuoyn. [40]

6.2.3 To Awdypappa Meprrrd@ocmv Xpiong e EvEPYOToincng Kot
™G dwuyeipiong g ovvosong Tov Bluetooth

To AILX. TV A&1TovpYLOV TNG EQPUPLOYNG UITOPEL VO EMUEPICTEL GE TEPIGGOTEPQL
AILX. ta omoia Oa mePEyoVV PEPIKES amO TIG AELTOVPYIEG TNG EQPAPUOYNG. AVTA TO
ATILX. givor moO avoAvTIKA Kot €0TIALOVV OTIG CLYKEKPUEVES AElTovpYieg HE

TEPIOCOTEPEG AEMTOUEPELEC.

To AILX. mov axoiovbel eivor po térola mepimtwon Kot mapovcdler v
Aertovpyia ™G gvepyomoinomng kat Tng dtayeipiong g ovvdeong tov Bluetooth mov
TOPAYETOL OV OVOAVGOVUE TNV ovTicToyn Aettovpyia tov mponyovpevov AILX.. To
dwypappa 6.2 amsikovilel T dadIKacieg oL dlevepyobvTal TOGO Ao TNV TAELPA

tov client 660 ka1 omd TNV TAELPA TOL SErVer.
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Discover Nearby
Devices &
Services

Client

Consume
Discovered
Services

> Server

Awaypappa 6.2 To Avaypappa Mepratddcewv Xpiiong TG EVEPYOTOINGNS Kol
dwayeipiong g oOvéeong Bluetooth

Mia gpappoyn mov ypnowomotel v teyvoroyio Bluetooth mpémel vo umopei va
vrootnpilel T cvVoEoN piog GuoKeLT| eite avorapPdvovtag va cuvdedel wg meAdTNS
elte o¢ owkopiomc. 'H pmopel va couneproepbel cav évo peer-to-peer teppoTiKd

onpeio avarappdvovtag Kot Toug Vo POLOLS TOL TEAATY KOl TOV SIOKOUIGTY.

Exxivnon (Initialize) - Kéafe epappoyn pe dvvatdtra Bluetooth, t6c0 amd v
TAELPA TOV OLKOUIGTH] OGOC KOl TOL TEAATN, TPEMEL TPAOTO VO TPOETOLUACEL TN

otoifa Bluetooth.

IMehatng (Client) - 'Evog meldtng KOTOVOADVEL ATOUAKPVOUEVEG VINPECIEC. 2T
apyn oviyvedel TG evtog euPéAelog cLokeLEG, TOTE Yoo KdBe cvokevy] oV Exet

AVLYVEDCEL YAYVEL VO EVIOTGEL TIG VINPEGIES TOL TOV EVOLULPEPOLV.

Awxkomotig (Server) - 'Evag server kdver O0BEécyleg TG VANPEGIES GTOVG
nehdtec. Tig kataywpei ot Pdon dedopévov aviyvevong vmanpeoidv  Service
Discovery Database (SDDB), otnv mpoayuatikotnto T1¢ «otanuiley og dtubéotuec.
211 CULVEXELD TEPYUEVEL Y10 ELGEPYOUEVES CULVOECELS, OMOdEXETAL OAEG OVTEG TOV
eloépyovtat, kot e&ummpetel Tovg meAdTEG TOL TIG autovv. Téhog, dtav n vanpecia dev
givon TAéov amapaitnTn 1 e@apuoyn Ty aeotpei amd T Pdon dedopévov SDDB. [40]
[41]
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6.2.4 To Awaypopupo ApacTnploTnToS TNG EVEPYONMOINONS KOl TNG

onuovpyiac-oroyeipiong g ovvoeonc Bluetooth

To Awypoupa Apootnpiotntog (Activity Diagram) povielomotei ) pon g
€PYOOIOG, AVOTOUPIOTAOVTAS TIG SIUPOPES KATOOTAGES EKTEAEONG EVOG LTOAOYIGHOD
(Bohm & Jacopini). Ileptypdpel v pon TV €pyaci®V HEGOH GTO GUGTNO KOl TO
Baowd tov otoyyeia ivor ot Apactnpiotnteg (activities), ot Evépyeieg (actions) kot ot
Metafdaoeic (transitions). ITapovcidlet tn pon tov eAEYYOL HETAED OPACTNPLOTHTMV

TOV 1010V OVTIKEUEVOD | TOAADV OVTIKEILEV®V.

To duaypoppa dpactmpromtov (Ewdva 6.2) ypnoiponoteital yio thv Teptypaon
NG MEPIMTOONG YPNONG TOV EEETAGAUE TPONYOVUEVDG TOCO OO TNV TAELPE TOV

server 660 kot amd v TAevpad tov client.

Apywkd 1000 0 drKopoTg 660 Kot 0 TEAATNG EKTEAOLV TNV ddKacio NG
Apywonoinong (Initialize) énwg avapépOnke Topomdve kot 1 omoio givarl Ko Kot

Y10 TOVG OVO.

et reference

to Bluetooth

manager

W
Set device as
discoverable

et reference
to Discovery
Agent

Ewéva 6.2 Apyikomoinen tov Bluetooth

21 ouvéyeln oviloyo pe Tov pOA0 TOL €xEl avOAAPEL 1 GLOKELY| eKTEAEL TIC

aKOAoVOES OpacTNPLOTNTEG.

O dwkopotmc Anuovpyel tic Eyypagég tov Ymmpeoswwov SR (Create Service
Record (SR)) mov divate va mapéyel 6Tovg peAdovtikong meddteg tov, Kotoywpei tig
Eyypagéc avtég ot Baon SDDB (Add SR to SDDB) 6nw¢ meptypdoetat mapamdvm
Ko petd tifetan oe Kotdotoon Avapovig Eiwsepyopévav Xuvvdécewmv (Wait for

Incoming Connections) péypt va eueaviotobv cvokevég mov Ba artmbovv TIg
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napeyopeveg vanpeciec tov. OGO 0 SErver ektedel TIg mOPATAVE OPUCTNPLOTNTES O
client extedel T dadikacio cvyypoviopov, npoomadel va Avaktioet tig [Ipocwpiva
Amobnkevpéveg Xvokevég (Retrieve cashed devices), (mov &iye evtomioel omod
TPOTYOVLEVES OVIYVEDCELG) EVM TAVTOYPOVO CTEAVEL GUTNUATO OVIXVEVOTG TOV EVIOC
euPérelag ovokevmv péca amd Vv Atadikacioo Aviyvevone tov Xvokevmv (Process

Discovered Device).

Client
Server Discover Devices and
Register Service Services
Wait for Connections Consume Service

O

Create Service
Record (SR)

Start
Inguiry

Retrieve
cached
devices

Wait for
Incoming

Process
Discovered
Device

Process
Iincoming
Connections

Process
Inquiry
Completed

[If there are 4 [There are no
new devices] . - 4 new devices]
/

Do nothing.
Process Proc

ess
Discovered Service Search
Services Completed

[Service [Service
Found] not Found]

Do
nothing.

Awypappa 6.3 To Awaypappata ApastnproTntov Tov client ko Tov server ywo
™ yxpion Bluetooth
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Aol olokinpmoel ™ dadikacioo Aviyvevong tov Xvokevov (Process inquiry
Completed) o client mpoydpa oty aviyvevon tov vanpeoidv (Discover Services),
exkterel oLYXPOVIOUO, OAOKANPOVEL TNV OL0OIKOGIO TOV OVIXVELGIL®OV VINPECIDOV
(Process Service Search Completed) kot otélvel aitnpo Y vo KOTOVOADGCEL-
YPNOUOTOUCEL KATOWN OO TIC TAPEYOUEVES LIINPEGieg Tov server. O server (epdcov
umopel va S1o0€GEL TV UTOVUEVT] DINPEGIN GTOV TEANTN) ATOOEYETOL TO OUTNLLOL TOV
client Byaivelr amd TV KATAGTAGN GVOLOVIG EICEPYOUEVOV GUVOEGEMV GTNV OToin
Bpokdtav péxpt va Aapet kdmoto aitnuo cOvoeong Kot eKTEAEl TN dlodIKAGIo TOV
EICEPYOUEVOV CUVIECEMV, EVAD UETO TNV OAOKANPMOT TNG GUVIESNC EMOTPEPEL OTNV
KOTAGTOOT  OVOUOVIG EI0EPYOUEVOV OCLVOECEMV WEYPL va AdPel véo aitnua
KOTAVAA®ONG-YpoNG vanpeciag omd kdmolov GAlov meldtn. Otav o Server dev
napéxel TAEOV TNV vInpecia T0Te apapel v eyypoeny SR omd ™ Pdon SDDB
(Remove SR from SDDB).

Ev olAiyotg, pe v avédAnyn tov poAov ToL SKOUGTH 1 €POPLOYN TPOETOALEL
po vanpecion Kot TEPIUEVEL Y10 TIG GUVOEGELS, KOl O TEAATNG POV OVIYVEVLGEL
OLGKEVEG KOl VANPECIEG, OTN CLUVEXELD GUVOLETOL LE KATOLO GUYKEKPIUEVT] GUOKELY|

MOTE VO KOTAVOADVEL (o cLYKEKPLEVN vanpeoia. [40] [41]

6.3 Xyeoiaon

2 o@dbon g oyedlaong kobopiletor amd moia Pacikd dopkd otoryeio Oa
amoteAeiTal TO AOYIGHIKO (T.)Y. OOUES dedopévmv, KAAoELS, cuvaptioels. H don g
oyxedioons, POCIGUEVN OTO OMOTEAECUOTO OV TPOEKLYAV OO TNV TPONYOLLEVN
@aon ¢ avéivong, Sekva o dopnpévn Aemtouepn meEPLYpaer g epapuoyns. H
oxedlaon yivetor mpog TV KoatevBuvorn G AsttovpywotnTog (T SEMAPEC,
TEPLEYOUEVO, EIKOVIOIO KAT) Kol TPOG TN KATEVOLVOT TNG TEYVIKNG oYEdiAoNg Yo
onuovpyior TNG OPYLITEKTOVIKNG Kot TNG OOUNG TNG EPOPUOYNG. TN GACT 0LTH TO
Swypdppoto Kidoewv (class) kot Apaoctnplotitov (activity) tg mponyoduevnc
(QACNG CLUTANPAOVOVTOL HE TEPIGGOTEPES AEMTOUEPEIEG EVM ONUIOVPYOLVTOL TOL
Swypappoto Akolovbiog (sequence) koar Katootdoewv (state). Xto 6tddio avtod
Aopavovtor amo@AcElS Yio. TNV TAATEOPUO, TO AOYICHIKO avamTuéng, Tig Bdoeig

Agdopévav, Tn Lopen TOV opyeimv KAT.
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H mhatedppo tov Android vrootnpilel ) Aettovpyia tov Bluetooth diktdmv ta
omoio EMTPETOVY T dWPEAV AGHPUOTN AVTOALNYT) OEOOUEVOV LETAED TMV GLOKEVMV
mov dbétouv v vanpeocia tov Bluetooth. To mhaicio Aettovpyiag ovthig ™G
epappoyng mapéyxet mpoécPaocn otig Asrtovpyieg Bluetooth péow tov Android
Bluetooth API. H epappoyn tov Bluetooth chat emtpénel otig popntég cLoKEVEG val
ocvvoéovtol pécsm tov Bluetooth yio v avioAlayn unvopdtov kot £xel oyedlootel

Y10 KOWVOVIKODG GKOTOVC.

6.3.1 To tehko Awdypoppo ApacTnproTnTOV TG SNUIOVPYINS KoL
owayeipiong s cvvoeong Bluetooth

Ta A.A. mov mporybnoav TUNUATIKA KOTE TNV OladtKacior TG ovOAVoNG TOP

ocvvBétovtatl oty dnpovpyio evog eviaiov A.A.

Advertise
Discover Devices and Service
Services Provide De-register

Initialize Consume Service Service Service

] () (R

Set Up Local
Retrieve Start
Cached Inquiry
Devices
Process
Discovered
Device

Process Process
Discovered || Service Search
Seorvices Completed

[Service [Service
Found not Found)

y
Consume .;o B
Service nothing.

Awdypoppa 6.4 To Aldypoppo ApacTnploTiTOV TOV EQUPLOYAY TOV dLBETOVY
Bluetooth
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210 mopomdve A.A. yivetor 1 S1GKpIon TOV SGIKACIDOV TOL VAOTOLOVVTOL, OTMC
oVTEG avaeepovTal ota mponyovpeva Ataypaupato tov I[epummtoocewv Xpnong kot
TOV ApacTnploTTOV YOpIic OU®S va yivetar S1dKplon ToV POA®V TOV GLOKELMOV.
Eivar 1o A.A. mov mpokdmtel amd 1o AILX. g gvepyomoinong Kot dtayeipiong g

obvdeong Bluetooth. [41]

6.3.2 To Awypoppo Kotooctdoewv TG Ow0dKaciag aviyvevong
GUOKEVAV
H dwdwkacio g aviyvevong cuokev®v glval OUO0 V1o OAEC TIS EQPUPUOYES TOL
Kavouv ypnon ¢ Tteyvoroyiag Bluetooth. To Atdypappo Kotootdoemv g

dwadikaciog aviyvevone ocvokevdv mov akolovbel Ppioketon ot cehida g oracle

Kot eEnyet T Aertovpyio avtig ™G dradikaciog.

startInquiry()

Inquiry
Started

Device IanIry Inquiry Inquury
Discovered/ Completed Error Terminated

Awdypappa 6.5 To Avdypappe Katdotaocemv g aviyvenong 6uoKev@OV

deviceDiscovered ()
inquiryCompleted()

Amd Vv mAELPE NG OCLOKELNG TOL ekTeEAEl TV aviyvevon DiscoveryAgent

exTeEAOVVTOL 01 HEBOOOL EVIOTIGHOD KOl AKVPWOGONG TG OVOKAAVYNG TNG CLOKEVNG:

e 1 pébodog retrieveDevices() avaxTd TG 1101 AVTIGTOL(ICUEVES OO TOALOTEPT
Oowdkacion oVVOEONG YVOOTEG OLOKELEG 7OV Ppiokovial G  KOVTIVY

amOGTOON).

e 1 uébodog startinquiry() Oo Eextvioet v avakdAvyn 1| aviyvevon ToV VEmV

KOVTIV®V GUGKELDOV.

e 1 uébodog cancellnquiry() axvpdvel omoladNmote dradkacio aviyvenong mov

Bpioketon og eEEMEN.

e 1 uébodog deviceDiscovered() dnidver av Exel avakolv@Oel o cuoKev.
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n inquiryCompleted() onAavel av n £pevva £xel TETVYEL, TPOKAAEGE VA GOAALLAL,

orbeen akvpwOet.

H Aviyvevon tov Xvokevdv Eekwvd pe v kAnon tg pebodov startinquiry().
Kafdc npoympdé n dwdikasio, o Bluetooth Discovery Agent emikodeitat Tig pebddovg
emotpopng kinong deviceDiscovered() kot inquiryCompleted(), avdioyo pe v
nepintowon. [40], [41]

6.3.3 To Awaypaoppa Kracemv g e@appoyng

2m katnyopio TV daypoppdtov dopng ovumeptAapfavetor to  AtdypopLpo
KAidoewv (A.K.) 10 omoio givan 10 PBacwdtepo tov dwypappdtov e UML. ‘Eva
AK. dgiyver v ototikny dopn TV KAACE®V TOL GUGTNUOTOS KOl TOV GYECEDV

peta&d Toug.

To A.K. amoteleiton amd khdoelg (classes), dtumpocwnieg (interfaces), cuvepyacieg
(collaborations) ot ocvoyeticelg (relationships). Kot ypnowomotgiton katd tnv
JlgpKeLDL TNG OVAAVLONG Yo VO TEPLYPAYEL, TIG AEITOLPYIKEG omartnoelg (functional
requirements). Katd ) didpkeia Tov oyedacpol yio va teptypdyet, o Ae&IAdY10 Tov
ovotpotog (system’s vocabulary), tig cvoyeticelg (relationships) kot to Aoyiko
oynua g Paong dedopévav (logical database schema) kot téhog katd T ddpKeln

NG VAOTOINGoNC.

>10 A.K. 100 KOO TS EQAPUOYNS OlaPaivovTol OAEG 01 KAAGELS TNG EQPOPULOYNG

K0l Ol GUGYETIGELG TOL VEIGTOVTAL, ONANON O TPOTOG EMKOVOVING TOV KAAGE®V.

H whdon opiler éva cvvoro aviikeévaov. H doun g kébe kAdong amoteleiton
and Tpio. p€pN OTO TMPOTO OaVAYPAPETAL TO OVOUHOL TNG KAAONG, ©TO OEVTEPO
nepthopBdvovtor ta media (attributes) ot otabepéc ko ot petafintég KabMOG Kot o
TOmog pe tov omoio dmAdvovtar. Télog ot1o Tpito pépog mepiéyovror ot péBodot

(operations) kot dnuovpyoi (constructors) tng kKidaong.
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(3 start

(3 DevicaListactivity

& nEme: Siring

-:!'s:r.(:

= onCreats[Bundie) wkd

(3 Blustoothchat

“F e string

“of D: boolean

E £_ADDRESS: Siring

o miStAdapler: BlusiooiAdapier

0 mPEiraDeAces AT ATEEr ATTHATIMEr<STIng
o mikewDedoasAnrayAdapier. ArrayAdapier<Siring>-
B mCacaClickListener: OniemClkil istenar

of mRecsler- BrosdeastRecsher

3 cnatcontact

&

o _gate Siing

& _time: Siring

o _ysemams Sinng

& _message: String

naRContact()

o g sanng
a

B mCuiEdRTedt: EdiTed
o mEendBulion: BuSion

of miandler: Handier

EST ENABLE BT It
o mComersation’View: ListView

o mCommectedDevicahame: Siring
mComersationArrayAdapier. ArrapAdapier<Siring--
mCuiSiringSufier: SiringBufier

miSluiooACEmtar BlustoommAdaptar

B mitrelisiener: OnEdRarAcilonLisiensr

o DaviczLIstcIR )

= onCregte[Bundie) vk
- onDestroyovokd

B coDiscovwery vkl

@ geliDant
@ seD(I ol

o BlstoomCrat)

@ onCreste [Bundie) wkd
& onEaEnold

@ onResume(j Mol

B seupCnaookl

& onPausevokd

@ onSa0p{juokd

i onDestroy vkl

5 ensuraDiscoverale] okl

5 sendMessage(String) okl

@ onAciityResul{intint Infent)old

i@ onCrezteOptionshienu[Meny) ook

@ onDpilonsRemSelecied (Menulem)dboolean

~301 0.1

(& convarsstion

(3 DatsbassHandirConv

NEAContac (N Siring Sring Siring.Siring)
o CretContactSiring, Siring Siring.Siring)

@ getUsemame( ) -5inng
# sefUsemame(Sirng) vl

o it
o _useman:: Sirng

-:!'Oowarsa:m(:

& Comersation[int String)
& Comereztion(String)

& geannt

@ sen i) vkl

i@ getUsamEme ) Siring

& setlisamameString] okl

=] p— .
TABLE CONVERSATIONS: Siring

“F¥EY 10 Siring

“f LsERNAME: Sing

o DatabmsstandierCony{Conter)

& onCreste S0 ReDatanase) Wl

@ anlipgrace[ S0 ReDatanass Int It wold
A 33aConer| Conersation) il

& gEAComEr{Int)-Comersstion

@ gRAIICONVersations [ List<Comersatins-
@ updateConersation] Comversation]dint

i@ dkteComersation [ Comersation) okl

@ gerComersationCount [ it

“of TIME: String o vElues ArrajLIst=5ting=

& getDate)=Sring
i seADaEte[Siring) vkl
- # getTime()cSirng
..-*|" (3 Bustootnchat sanvics # selTime(String)wold
. i gethiessage;
. “ Thc: snng v o
e %F o pogiean @ SEtliesEage(Srng) vold
“ ame: sng
ey w C
of magapter: Blussocmagapeer
of mHandler: Handier
(3 sccaptThread
of MmSanersoce Blusnonsenersoms
Tfiﬁ_ref—b [ —
i @ run(jwold
l%_j_’ @ cancel (ol
o BlstoomCratsanica()
7 seEEE)
@ gEEEE()
@ stan)
@ conneda)
@ corecEd]) -mConnect
b (3 connectThresa
@ s%e)) at
@ wri2) o FPmSoobet: Blus00ETSoke!
5 comectkaFalid)) of mmDevice” BlustoomDenice
B conectinLost]) & ComectTrread(BlsomDevcs)
& mun(jvokd
. @ cancel[jvokd
\-‘ngm'e:edT mreza | @
& connsctsaTnresn
o menSocket: BlstoomSacket
o meminStream: inputSiream
of mmOutStream: CutputStream (= amayadapter
 ConneciedThread(BlustoohSocket) of comfedt: Comid
@ nn(ook o \ahes: Amaisi=Siring=
@ wrke(oyeljwoid o amrajAdaper(Coren ArrayList<Siring=)
& eancelwokd @ QeI NV ViEwSou) View
(3 DatabassHandsr -adapler /' O-adapler 101
“F TASLE_CONTACTS: String
*FgEY 10: Siring
*F USERNAME: String
Y — —— (@ convList st
*f MESSAGE: Siring
=F DATE: Saring & nEme: Siring o \alkes AmaList<String=-

o listview: Listyiew

o Comti=l)
4 onCresfe[Eundle)uold

-:f'}aa:ase—a'ﬂlel:oomc:
# onCregte(SQLReDaE0asE] wld

@ onUpgrade(SQLReCatanase, It Infj okl
& 303ConacA ChatContact wold

& QEACONRECH N ChERContact

@ GRRAINCoMEsts [ List<CratCantact=-

@ updateContact{ ChatContact)int

@ deleteContact CharContact)wold

@ gerContactsCount[)int

s

= onCreate [Sundie}wokd

& onCrezteOntionshienuMeny) Dooken

# anOptionzRemSalactad|Memuizm) bokan

Awaypappa 6.6 To Avaypappa Khdcewv Tov KOOKA TS EQAPROYNG

6.4Xvvoyn

Ta amoteAéopoto TV TPONYOOUEVOV QAGEDV TNG OVOAVOTG Kol TNG oxedioong
a&lomoloHvtal ot EAcT TNG LAOTOINONG. TN PACT AVTH YIVETOL 1] GLYYPAPT KoL T
dpbmon tov kddKa. Onwg yiveror ovTIANTTo 660 o AemtopepEG Ko o 0pho ivan

10 TPOIOV TOV TPONYOVLUEVOV PAGE®MV TOGO Mo €UKOAN Kol Ypig TpofAnuata ivar 1

@aon o).
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7 Ylomoinon g epoppoyis tov BluetoothChat

Metd Vv avdivon Kot T oxediaon TOV OmoITHoE®Y 0KoAovOel 1 @don g
vlomoinong ¢ eeappoyns. Me Pdon ta dwypdupate mov mopnyOnoov oto
TPOTYOVUEVO KEPAANIO B0 KATOOKELOOTEL O KMIKAG TNG EPOUPUOYNG. X° avtd TO
KEPAAOLO TOPOVGLALETOL KO TEPTYPAPETOL CLVONTIKA O KOOKOG TNG epappoyns. H
oLYYPOPT] TOL KOOIKO OTTmG £xel TpoavapepOel otnv Tapdypago 5.2 «Ot amattnoelg
™S €QPAPUOYNG ®G TPog TO Aoylopkd (software)» mpoypoatomomdnke pe 1o
neptPaAlov avantuéng Aoyiokov Eclipse to omoio meptlappdvet to Java IDE kot to
ADT. T'le A0youg opydvmong 0 KOIKAG TNG EQOPUOYNG TEPLEYETOL GTO TOPAPTILOL

NG TTLYLOKNG EPYACTIOC.

7.1 H dopn Tov KOOKa TG Eappoyns Tov BluetoothChat

KdbBe epappoyn Android amoteleitol amd To apyeion Tov KOIKO TG java ta omoia
VAOTTO0VV TIG EVEPYELEG TTOV EKTEAEL 1| €QOPLOYN Kot TO apyeior Tov Kddwka XMl ta
omoio VAOTO00V 10 Ypapkd meptBdAlov g epappoyns. O KOKAG TG EPAPLOYNG

10V BluetoothChat pumopei va enipepiotel o€ tpia pépn.

Y10 1° pépog yiverar n mapovsiaon Tng apyikng 006vg Kot To1sg emMA0YEG £XEL O

YPNOTNG Kot TNV €icodo tov oto APL

Y10 2° uépog viomolohvtal o1 Pucikéc epyacieg yio TNV emkowvovio péow g
vinpeoiag tov Bluetooth. Apywd yivetar o éheyyoc ywo v vrootHPEN NG
vrnpeciog tov Bluetooth and ™ ocvokevn kou n eykotdotacn (setup) tov. Apéowg
HETd avokTOVTaLl (0V LITAPYOLV) Kol TEPOLGLALOVTAL, Ol GUCKEVEG WE TIG OTOIES M
ovokevn elye ovvoebel 610 TapelBdv. Xt cvvéyela evtomilovtol o1 VEEG CLGKEVEG
7oV gtvon O100€otpEg EVTOG TNG EUPELEIOG TNG TTEPLOYNG AVIXVELONG TNG GLGKELTG KO
TPOYUATOTOEITOL 1 HETAPOPH TOV JEOOUEVOV TV VE®MV cvokevmv. Téhog
dnuovpyeitan Eva socket yio ™ obvoEoN TG GLGKEVNC WE TN CLGKELY TOL EYEL
eMAEEEL 0 YPNOTNG ad TN AIOTO TV CLGKEVMV 1) OO0 TEPLEYEL TIC CLOKEVEG LUE TIG
omoieg elye ovvdebel TaMOTEPO KO TIG VEEG GLOKEVEG OV gvtomioTnKaY. O KOOWKOG
6rov  tov Bluetooth APIs egivon dwbéoyog oto mopadeiypata tov SDK

(<sdk>/platforms/android-<version>/samples/).
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To 3° uépog Tov kK®diko dnuovpyei ko dayepileron 11¢ Baoeig Asdouévov. H
epapuoyn ypnowonolel dvo BA yuo v amofnkevon kot T dlayEipion ToV ETAPOV

KOL TOV GUVOUIALDYV.

7.2 H apyirektoviki] ™G epappoyis Tov BluetoothChat

[Ipwv TpoywpNooLUE GTNV OVAALGT TOL KOOIKA TNG EPUPUOYNS, Ba NTaV YPNCLUO
VO TOPOVGLAGOVIE TPATA TN OOUT TOV TAKETOV, TS ONANOT 0PYOVAOVOVTOL TO, apyEin
Kot wota givat 1 kvpla Aettovpyia tovc. OAa ta apyeia tng epappoyng Ppickovtat 6to

nakéto com.example.android.BluetoothChat.

Katéd ™ Onuovpyioc tov Android Project amd 1o mepifddhov  avdamtuéng
Aoywopikov tov Eclipse to omoio ypnoyonondnke yio Ty GuYYpoet TOL KOSKA TG
EQPUPLOYNG, dNUOLPYEITAL TAVTOXPOVE KOL 1) SO TOL Project 6mw¢ mopovolaleTol

oV Ewova 7.1 H doun tov maxérov BluetoothChat pe tovg e&ng paxélovg:

Android 4.3: TIpokerton yio T1¢ BtpAodnkeg mov emidéyovtor avtopata amd To
ovotnpa, 6toy SNAwOel  eddyiotn ékdoom tov A.Z. Android pe v omoia eivon
ovpPat M epapuoyn. Apyikd, kotd TNV Onpovpyio gvog project g
gpappoyng Android sppavifovtor mapdbvpao dohdyov pe S1Popeg EmAOYES,
o o’ avtég eivon to Build Target g epappoyng 6to omoio onAdvetor
elyiotn €kdoon tov A.Z. tov Android pe v omoia Oa givanr cvuPaty M
epapuoyn. To chotnua tonobetel Tig kKatdAAnieg PipAodnkeg yio T Aettovpyia
™G €PAPUOYNG OTNV eAdyiotn €kdoon Tov dnAdcope (avaAoyn eykatdotaom
TOV €KO0GEMV aVTOV TTpénet va. yivel kar oto ADT Plugin). H gpapuoyn mov
onuovpyovpe tvar couPatn e TIG GLOKEVEG TOV AEITOVPYOVV UE TNV EKOOCN
4.3 tov Android kot Tig vedtepeg €kddoelg tov. H doun tov makétov

BluetoothChat mepiéyet Tovg TopokdT® QakEAOLS.

src: Tepiéyel Oha To apyeio ToL KOdKa TG java, TepthapPavel T KAAGELS TG

java mg epappoyic.

gen: Iepiéyer ta apyeia R.java ko BuildConfig.java ta omoia katackevalovron
KOl HOPQOTOOVVTOL ovToOpate amd To cvotnua. To apyeio R.java eivar o

KAAoM 1M omoio ¥PNOIUOTOLEITOL Yo TV GUVOEoN TV TOpwV (apyeio. TOL
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QOKELOVL TeS) pe Tov KMOKo. TG java tng epapuoyns. To apyeio R.java
TopovoldleTal avOALTIKOTEPO TOPOKAT® otnv mopdypapo 7.3.3 «H widon

R.java — mpdcfoomn 6Tovg TOPovCy.

assets: Xto @dkeAo avtd pmopolue vo amobnkedoovpe omolodmote GAAO
apyelo Béhovpe 1 akOpO PUTOPOVUE V. SNUIOVPYNCOVUE LITOPAKELOVS. Eivat
évag Pondntikdg eakelog yoo TNV omobnKevon TOV TOP®Y TOPOUOLOS LLE TOV

(QAaKeNo res.

res: O @daxelog aVTOC TEPLEYEL VITOPAKEAOVG LE TOVG TOPOLS TNG EPUPLOYNG
(application resources). Ot oNUAVTIKOTEPOL OWTOV TOV VITOPAKEA®V Eival Ot

vropdxelot drawable, layout, menu kot o values.
drawable: TTepiéyet Tig 1KOVEG TOV YPNOLLOTOLOVVTAL GTNV EQAPLOYT.

layout: Ilepiéyet ta apyeio mov kabopilovv v Oyn Kot To YPOOIKE TNG

EQAPLOYNG.

menu: torofetovvion tor pEVODH Tov Kddwka (my option menu) to omwoia

Bewpovvtor pEpog Twv TOP®V.
values: amobnkevovtal ot HeTABANTES TOL KOOKO.

AndroidManifest.xml: To AndroidManifest.xml dev givar @dkelog aldd éva
ONUOVTIKO apyelo TOV KMOKA TG KABE ePaployns. e avto To apyeio opilovion
ot activities, ot content providers, ot services kot ta intent receiver's g
epapuoyns. Emiong oto apyeio avtd dnidvovion ot GOEEG TOV VINPESIDOV TOV
amoutobvtol amd TNV ekdotote g@appoyn. To apyeio avtd moapovoidlertal
avaAvtikdtepa oty mapdypago 741 «O  porlog tov  apyeiov

AndroidManifest. XMLy. [31]
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[ Package Explorer 3

P :g BluetoothChat
» B, Android 4.3
a 5 src
a B com.example.android.BluetoothChat
- M1 arrayAdapter,java
- [J] BluetoothChat.java
+ [J] BluetoothChatService java
» [J] ChatContact.java
- [J] Conversation.java
- [J] ConvListjava
. [J] DatabaseHandler java
. [J] DatabaseHandlerConv java
- [J] DevicelistActivity.java
- [d] listjava
. [J] startjava
|=| template.diagramtemplate
a 0B gen [Generated Java Files]
4 f com.example.android BluetoothChat
+ [J] BuildConfigjava
+ [J] R.java
E'@ assets
4 G@ bin
= dexedlibs
» [ res
<) AndroidManifest.xml
|=| BluetoothChat.apk
|=| classes.dex
|=| jarlist.cache
|=| resources.ap_
4 f'& res
+ [ drawable
> [= drawable-hdpi
= drawable-ldpi
(= drawable-mdpi
= drawable-xhdpi
a = layout
convlistaxml
custom_titlexml
device_listaxml
device_name.xml
listxml
listbox.xml
rnain.xml

=59 [ By 5 [E) [2) S

rnessage.xm|
startaml

3

4 [ menu
7| menuxml
<1 option_menu.xml

a = values

A strings.aeml
1 AndroidManifestaamnl

Ewéva 7.1 H dopr) Tov makétov BluetoothChat
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7.3 Exkivnon ¢ @uppoyng

7.3.1 H 006vn ekkivnong ™G e@appoyi, To apyeio start.xmi
Ta apyeior TOL LVAOTOOLY TO YPOEKO LEPOG TNS EQOPLOYNG BewpovvTol MG TNYEG
KOt Y10 TO0 A0Y0 anTd amobnKevovIol 6To PAKEAO res (resource) kot e101kd 6To QAaKeLo

TOV Ypapikdv layout.

To apyeio start.xml (BluetoothChat\res\layout\start.xml) nov mapovcidlerar otnv

TOPOKAT® EIKOVA, TEPIEXEL TO TYEOIAGTIKO KOUUATL TNG apyIKNG 006vNG.

CONVERSATIONS

Ewéva 7.2 H apywkn 006vn g epappoyng

>10 onpeio avtd TopatiBETOL 0 KOIKAG TOV YPOPIKOL UEPOVS TNG aPYIKNG 006vNC
0 0moiog givat ypappuévog ot yAdooo mpoypoppaticpod Xml. Ta Bacikd tov onueio
TOL KOOKO owTov gival 0 Tpoodiopiopds tov backround pe ) yprion g €KOVOG
back n omoia Ppicketar oto @dkelo res (resource) kot €01IKOTEPO. GTOV VIOPAKEAO
tov eikdévov drawable. Xt cvvéyeia oyedidlovral to kovpma buttonl ko button2,
CHAT kot CONVERSATIONS avtiototya. Opileton m meprypaen, m 0éom, to
backround tov kovumdv kebOE Kol TO YPOWO, TO GTLVA Kol TO MEYEDOC NG

YPOUUATOGEPAS TOL Oa ypnotpomomnOet.
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*startaoml 2

<?xml wersion="1.8" encoding="utf-8"?>

<Relativelayout xmlns:android="http://schemas.android. com/apk/res/android”
android: layout_width="match_parent”
android:layout_height="match_parent”
android:background="@drawable/back” >

<Button
android:id="@+id/ buttonl”
android:layout_width="288dp"
android:layout_height="58dp"
android:layout_alignParentTop="trus”
android:layout_centerHorizontal="trus"
android:layout_marginTop="158dp"
android:background="@drawable/but™
android:text="CHAT"
android:textColor="#ffFFF"
android:textStyle="hold"
android:textSize="28sp" />

<Button
android:id="§+1id/button2"
android: layout_width="208dp"
android: layout_height="5@dp"
android:layout_centerHorizontal="trus"
android:layout_below="g+id/buttonl”
android:layout_marginTop="I180dp"
android:background="@drawable/but"”
android:text="CONVERSATIONS"

android:textColor="#ffFFFF"
android:textStyle="bald"”

android:textSize="28sp" />

</Relativelayout>

Ewova 7.3 O kddwkag Tov apysiov Start.xml

7.3.2 H xAhaon start

2mv kKAdon avt) dnpovpysiton n Bdon Aegdopévov kot apyucomoteital pe v
EI00YMYN KATOL®WV OEOOUEVOV TTOV TPOCOUOUDVOLV TPONYOVUEVES GLLNTNOELS £TGL
MOOTE VO LILAPYOVY KATOlEG GuVOIAiES Katd v onovpyia tov APIL. Extevéotepn
weprypaen ™G onuovpyiog ™c BA yivetoaw otig emduevec moapaypdeovg. Xtnv
TOPOKATO £KOVA Topovstdletol n doun ¢ KAdong start oy omoia dtaxpivovton
0TO TPMOTO TUNUO TO Gvopo TNG KAAOMG KOl TOL TMOKETOL, GTO EMOUEVO TUNLOL
dnAdvovtot ot HeTafAnTég Kot o1 otafepég TG KAAOMG, GTN CLYKEKPIUEVT TEPIMTOON
OnAdveTon 1 HeTafAnNT) Name evéd 6to teAevtaio TUHa dSnAmvovtol o constructor g

start kon n péBodog onCreate().

=<lava Class>>

(5 start

com.example.android. BluetoothChat

4 name: String

& start()
< onCreate(Bundle):void

Ewéva 7.4 H khaon start
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Ymv ewovao mov akorlovbel mapartifetor o k®OKag TG KAAonS avtne. H kidon
start emexteiver (extend) o dpaoctnpiotra. OAeg o1 Asttovpyiec mov emiteAei 1 start
extehovvrol péca otn pébodo onCreate. H pébodoc onCreate givor  povn puébodog
7oV NG KAdong start mAnv tov constructor tng kAdonc. v Ewéva 7.5 oto onpeio -
1- pe v K\qon g setContentView(R.layout.start) yivetar n obvdeon g kAdong
start pe to apyeio start.xml 1o omoio mepiéyel to YPuPIKO TEPIPAALOV TG OPYIKNG
006vNG NG €POPUOYNG KOL OV TOPOVCIACTNKE GTNV TPOTYOVUEV TOPEypapo.
Apécmg petd onpovpyeitor o avtikeipevo db to onoio givar tomov DatabaseHandler
YL TNV KOTOoKELN kot otayeipion ™G BA. 10 onueio -2- ¢ Ewdéva 7.5 o
unyoviopog eléyyov tng if (db.getAllContacts().isEmpty()) eAéyyet av n Paon db
elvar kevn, TOTE €l0ayovion ol gyypapéc otn Pacn. Me mapduolo  Tpdmo
dnovpyeitat, 6to onueio -3- Tov mapakdTo® Kodka, 1 BA dbl n omoia amobnkevet

TOL OVOLLOLTOL TV ETOPOV TOV TPOYLLOTOTOLOVV TIG GUVOLIALES.

public class start extends Activity {
String name;

@override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState); o
setContentView(R. layout.start);
final DatabaseHandler db = new DatabaseHandler(this);

if (db.getAllContacts().isEmpty()) { o

db.addContact(new ChatContact("Maria","13/1@/2013" ", "Mariar \n hello "}));
db.addContact(new ChatContact("Maria","13/10/2013"," ","Me: \n hi, ti kaneis? "));
db.addContact(new ChatCentact("Maria™,"13/1@/2013"," ","Maria: \n kala mole barieme "));

-
un
s
o
s
)

o
o
PR
LS =
PR
W

db.addContact(new ChatContact("Nikos"
db.addContact{new ChatContact("Nikos"

"14/16/2813","15:48:43","Nikos: \n simera stis 5 "));
"14/18/2813"," ","Me: \n ok "});

-
w
s
=
s
w

: \n Pos pige me ton Nike? "});
Kala , ligo baretos “));

db.addContact(new ChatContact(“Maria”,"17/18/2813","
db.addContact(new "Maria”,"17/18/2081
db.addContact(new "17/1@/201 ia: \n Giati to les? mia xara pedi fenete "));
db.addContact(new (" "17/1@/2013" den ksero, den perasa, nistaksa "));
db.addContact(new ChatContact("Maria”,"17/18/2013","15:44:43","Maria: \n a kalaaaaa, katalaba... pame gia ala "});

db.addContact(new ChatContact("Manos","19/18/2013","15:48:43","Me: \n Geia sou Mano, pos paei i ergasia? "));
db.addContact(new ChatContact("Mancs","19/18/2013","15:41:43","Manos: \n asta eimai gia kafe...etsi paei. "));

db.addContact(new ChatContact("John","87/82/2814","89:308:43","John: \n Ti egine me ti nerit? Bgike prokiriksi?"}};

s s s
db.addContact(new ChatContact("John","87/82/2014","@9:30:57","Me: \n Nai xtes, alla exei liges thesis "));
db.addContact(new ChatContact("Jchn","87/82/2014","09:31:15","John: ‘n Giati etsi? "));

db.addContact(new ChatCentact("Jchn","87/82/2814","89:31:39","Me: \n den kserc, ti na po, xalia "));
db.addContact(new ChatContact("John","@7/82/2014","@9:32:83","John: \n a kalaaaaa, katalaba... "));

dbl.addCenver(new Conversation("Maria"});
dbl.addCenver(new Conversation("Nikos"));
dbl.addCenver(new Conversation("Mancs"));
dbl.addConver(new Conversation("Jchn"});

final DatabaseHandlerConv dbl = new DatabaseHandlerConv(this); e

¥
Button chatl = (Button) findViewById(R.id.buttonl);
Butten convl = (Button) findViewById(R.id.button2);

chatl.setOnClickListener(new OnClickListener() {
public void onClick(View v) { e
Intent intentl = new Intent();
intentl.setClass(start.this, BluetoothChat.class);
startActivity(intentl);
I
1

convl.setOnClicklistener(new OnClickListener() { o
public void onClick(View v) {
Intent intentl = new Intent();
intentl.setClass(start.this, list.class);
startActivity(intentl);
¥
1

Ewova 7.5 O kdowkag TG khdong Start
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21 ovvéyew oto onueio 4 g TPOMNYOOUEVNG EIKOVOG TPOYUOTOTOLEITOL T
obvdeon towv kovummv buttonl wkou button2 to omoia Ppickoviar 610 YpPAEIKO
nep1Bdrdov tov apyeiov start.xml (BA. Tponyoduevn Topdypao) we to kovumd chatl
Kot convl tov k®dwka g java ta. omoia O eKTEAEGOVY avTioTOLYN TIG SLOIKOGTIES TG

SLVOLIALOG KoL TNG avalNTnoNG TOV GUVOLA®Y oL £yovv amodnkevtel otn BA.

Ot Android developers ypnoiomotobV oLy Ve avVOVUUEG ECMTEPIKES KAGCELS Y10 Vo
opicovv e€eidikevuévoug listeners, ot 0moiot ¥PMGILOTOIOVVTAL Y10 VO, KOTOYPAPOLV
TIG EMOTPOPES KANONG HOG CLYKEKPIUEVIC CULUTEPLPOPAS OTOV ovpPaivel €va
yveyovoc. o mapddetypa, 6tav o ypNotng KAvel KAMK mive o€ éva otolyeio mov
eupavifetr  oe  pia  oB6vn, o  mpoypoupotioms  kKodel v uéBodo
setOnClickListener(), n omofo. Aaupdver pie poévVo TAPAUETPO: £€vol OVTIKEILEVO

View.OnClickListener.

Ot TPOYPOUUATIOTES YPTCLULOTOLOVV TNV TEXVIKT TNG AVAOVUUNG ECOTEPIKNG KAAGTS
v ™ onuwovpyia, Tov opopd kot ™ ypnon tov View.OnClickListener 6mwmg

ovppaivel ota onueia -5- Kot -6- TOL TAPATAVED KOOKA.

H dnuovpyia tg mpodbeong intent yiveror yia tov xabopiopd pe mm pébodo
setClass tng onCreate otV onoia TePLEXETOL TO GTOEIO TNG KAGOTG atd TNV Omoio
Eexwvael n mpobeom kot M kAdon omv omoia Ppioketor M Agttovpyic. mov Oa

evepyomomBet pe v emioyn g tpddeong o Tng.
intentl.setClass(start.this, BluetoothChat.class);
1
intentl.setClass(start.this, list.class);

Kot otig 000 mepumtmoelg evepyomoteitan n dpaoctnpdtra startActivity() yio va

Eexwvnoet 0 KOKAOG TG LoNg TS EPOPUOYNC.
startActivity(intentl);

'Etot yivetar ) ovvdeon Tov dV0 kKovpmidv mov eppavifovtar oto apyeio start.xml

LLE TN A&tTovpyic TOV TPETEL VAL EMLTEAEGOVVY, SNAAOT LE TOV KOIIKO TNG java.
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7.3.3 H xAhdon R.java — tpéopacn otovg mépovg

H hdon R eivon éva onuavtikd koppdtt tov kddwka kabe android spoppoync. H

KAAoM avt) Onpovpyeitol oavtdépote omd TO CLOTNUO KOTd Tr onuovpyio Tov

project. Agv gvuep@veTal amd TOV TPOYPOUUATIOTH) OAAG EVIUEPDVETOL VTOLOTO

a0 TO CLGTNUA AVAAOYQ LE TIG AAAAYEC TOV YivovTol KAt TN Sladikacioo GuYypaens

TOL K®OKa Tov APL

H «\éon R Ppiokeronr oto @akelo BluetoothChatFinally\BluetoothChat\gen\ kot

TePLEYEL TIG KAAoElG Tov mopwv anim, animator, array, attr, bool, color, dimen,

drawable, fraction, id, integer, interpolator, layout, menu, mipmap, plurals, raw,

string, style, styleable, xml. TV avtiy v epapuoyn to mePPdArov avamTvéng

Aoyiopukov Eclipse dnpovpynoe v kidon R 1 omoio mepiéyet tig vrokAdoelg attr,

drawable, id, layout, menu kot string (Ewova 7.6) ywati udévo t€tolovg moOPovg

ypelaleton yuo t Aettovpyia g 1 epappoyn tov BluetoothChat.

==lava Class>=

(P attr

com.examiple. android. BluetoothChat

-

& attr()

<<lava Classs>

(@ layout

com.example. android. BlustoothChat

==Java Class=»

®R

com.sxample. android. BlustoothChat

&R()

il

«=Java Class==

(®menu
com.example. android. BlustoothChat

% menu: int

%F conviist: int

%F custom_title: int
%F device_list: int
%F device_name: int
%F listbox: int

%F main: int
san'less:age: int

%F gtart: int

SoFugtiun menu: int
{Pmenu(}
==lava Class==
<=<Java Class== (2 drawable

C,F layout()

«=Java Class>=
@ string @ id com.example.android. BluetoothChat

com.example. android. BluetoothChat com.example. android. BluetoothChat S\}Fﬁ icon: int
%F alpha: int %F aipha: int %F back: int
SOFEEE name: int %F putton1: int SOFM
%Fpt_not enabled leaving: int | | %F buttonZ: int SFputt: int
%F button_scan: int %F button_scan: int SF correct: int
%f connect: int % putton_send: int S\)Fm'n—g’g:int
%f discoverable: int %F discoverable: int
% none_found: int %F edit_text_out: int {;Pdrawable(}

% none paired: int

% not_connected: int
SoFs'.canning: int

% select_device: int

% send: int

% title_connected to: int
of title: connecting: int

%  title_not_connected: int
%  title_other_devices: int

% tite paired_devices: int

C?string(}

s\::Fimagebcn-(: int

%F new_devices: int
SOFEﬂiI'Ed devices: int

%F scan: int

%oF textbox: int

%F time: int

% title_left_text: int

% title_new_devices: int
5F title, paired_devices: int
S title _right_test: int

&idn

Ewéva 7.6 Orvvrokhdoelg g khdong R
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Ot mOpOoL TOL YPNCIUOTOLEL 1| EQPAPLOYN TPETEL VO ONA®OOVV LE TO AVAYVOPIGTIKA

id Tovg otV Khdon R tov APL.

[% Package Explorer 32
e appcompat_v7
4 :f',, BluetoothChat

B, Android 4.3
s % src

a2 gen [Generated Java Files]
4 f} com.example.android.BluetoothChat
> [J] BuildConfigjava

> [ Rjava
G@ assets
> & bin
&l
i Tes

21 AndreidManifestxml
T3, ClassDiagram.ucls

|| diagrams.jpg
23, diagrams.ucls

project.properties

= Thumbs.db

2% ¥ =0 [J] *Rjava 52

public final class R {
= public static final class attr {

= public static final class drawable {
public static final int app_icon=8x7T0200080;
public static final int back=8x7T820061;
public static final int but=8x7f220002;
public static final int butI=8x7f@20063;
public static final int correct=ex7fe2eeed;
public static final int empty=@x7fezeees;

= public static final class id {
public static final int alpho-ex7feceeef;
public static final int buttonl=@x7feceead;
public static final int buttonZ=ex7fB6@e8e;
public static final int button scan=ex7fB68887;
public static final int button_send=8x7TB6888c;
public static final int discoverable=8x7TB608012;
public static final int edit text out=0x7fBce0ab;
public static final int imogebox=8x7TB60009;
public static final int in=8x7fB60088;
public static final int inl=8x7f260000;
public static final int new devices=8x7TB6EBE6;
public static final int poired_devices=8x7fec0004;
public static final int scan=8x7f@60011;
public static final int fexthox=0x7f06008a;
public static final int time=8x7f@68010;
public static final int title left_text=0x7T068001;
public static final int title new devices=Bx7TB60085;
public static final int title paired devices=ex7feceee3;
public static final int title right text=0x7fe60002;

= public static finmal class layout {

public static final int convlist=8x7T@30080;
public static final int custom_title=8x7TB38601;
public static final int device Llist=8x7fB30002;
public static final int device name=8x7TB38003;
public static final int list=8x7f@3@004;

public static final int listbox=8x7f@30085;
public static final int main=8x7T830086;

public static final int message=@x71830007;
public static final int start-ex7fe3e008;

= public static final class menu {
public static final int menu=@x7f@58000;
public static final int eption_menu=8x7TB58801;

= public static final class string {
public static final int alpho=@x7fe40016;
public static final int app name=@x7fB48000;
public static final int bt_not_enabled leaving=8x7T848863;
public static final int button_scan=8x7TB480868d;
/**  Options Menu *
public static final int comnect=@x7f@4008e;
public static final int discoverable=8x7fe4000f;
public static final int none_found=8x7fe4008a;
public static final int none_paired=8x7T048089;
public static final int not_connected=8x77B48062;
/**  DevicelistActivity */
public static final int scanning=@x7Te40007;
public static final int select device=@x7fe48088;
/**  BluetoothChat *
public static final int send=8x7T@40881;
public static final int time=8x7T840011;
public static final int title connected to-8x7f040005;
public static final int title connecting=8x7fe48864;

Ewéva 7.7 O k®dkag Tov apyciov R g java

Otav 1 egopuoyn mepdoel T odadikacio tov compile, to epyoreio AAPT

dnuovpyet v kAdon R (Ewova 7.7), n onoia mepiéyetl ta avayvoplotikd id’s olmv

TV TOp®V 610 QaKelo res (resources). I'a kabe €idog TdOpov, vIdpyel wo vVITokAdon
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omv R (yio mapdderyua, n vmwokidon R.drawable givar n vroxhdon mov mepiéyet
OAOVG TOVG TOPOVG GYEJAGHOV) Kal Yo KAOE TOPO GLTOL TOL TVTOV, VIAPYEL Eval
axépaiog apliudc (yuo mapaderypo yio tov noépo R.drawable.app_icon o 0x7f020000).
Avtoc 0 axépatog gival To avayveplotiko id Tov TOpov TOL YPNGILOTOLEITAL YioL TV

OVOKTNOT TOV TOPOV.
‘Eva avayvoptotikd mépov amotereiton amo:
e ToV TOTO TOV TOPOL (7.y. String, drawable v layout)

e 1O Ovopa TG mNYNG, TO0 omoio umopel va givon gite To dvopa tov apyeiov
YOPIG TV emEKTOON TOv, &€ite M TN &vog yopoktnplotikov tov XML

apyeiov m.y. android:name

H mpocPaon pag Tnyng umopet va yivel pe 600 tpdmovg gite péoa and tov kmdiko

™mc java eite péoa amo Eva xml apyeio.

7.4 XHvdeon oto diktvo Bluetooth

H ocvokevn oty omoia Oa tpé€et epappoyn ot Ba mpémel va vrootpiletl v
vrnpecio tov Bluetooth kot va dtabétet to kavaht RFCOMM. Xtig tpodiaypoagég g
ovokevng Ba mpénel va mepthapuPdvovior to oyeTikd Tpoeid tov Bluetooth m.y. ta
A2DP, AVRCP, OBEX, «.0.k., Ta omoio. €ivor KotdAAnAa yo tn cvokevn (PAéme
nopdypago 1.6.2 «IIpodiaypagég Tov mpoik ypnongy). [42]

7.4.1 O porog Tov apysiov AndroidManifest. XML

To apyeio AndroidManifest.xml (BluetoothChat\AndroidManifest.xml) Bpicketon
oto makéto com.example.android.BluetoothChat kot gival amapaitnto cvototikd
k@b epapuoyng Android. Tlepiéyel oNUOVTIKEG TANPOPOPIES TNG EPUPLOYNG TTOVL
apopovv to A.X. tov Android ot omoieg amattovvTal amd TO GUGTNLO TPOKEUEVOD VL
UmopEcel va TpEEEL TOV KMOKA TG £aproyne. Ta didpopo cuoTATIKA GTOtYElD TG
EQAPUOYNG, OT®G lvar o1 dpaotnprotnteg (activities), ov vanpeoieg (services), ot
ndpoyor mepieyopévov KA, opilovtor oto apyeio avtd. Emiong 1o apyeio

AndroidManifest ypnoylomoteitor yio T SRA®GCT TOV SOPOPETIKOV EODOV AOELDV YLo.
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™ YPNoN TV vanpecidv Onm¢ givar 1 mpocPacn oto bluetooth, n ypfion ¢

Kkauepag, n emkowvovia pe to NFC (Near Field Communication) kat dAiec vinpeoiec.

O1 gpappoyéc Android yio Adyovg copPatdtnrag HUmopody Vo UETAYAMTTIGTOVV
amd Spopetikéc ekdooelg tov gpyoreion SDK  (software development kit). H
ofuovorn <uses-sdk> kobopiler to eldyioto SDK mov omorteiton vo dwobéter m
oVOKELN Yo vo doundel Kor vo  EKTEAECTEL CMOTA 1 EQPOPUOYN EVD TO

targetSdkVersion (Ewéva 7.9 onueio 1), dnidvet t uéytot ékdoon tov SDK.
<uses-sdk android:minSdkVersion="6"
android:targetSdkVersion="18" />

Eniong oto opyeio AndroidManifest dnidvovion ot Gdeteg (permissions) twv
GLGKELVMV OV TPOKELTUL VO, YpnoiomomBovy amd v gkdotote papuoyn. ['a myv
npoonédacn tov Bluetooth eivor omopaitro va onAwbBoldv ot ddeleg ypnong tov
bluetooth xabd¢ ko tov Bluetooth Administrator. To apysio AndroidManifest g

epoppoyns tov BluetoothChat £yt petovopaotei oe BluetoothChat Manifest.

H exyopnon tov adsidv umopel vo yivel pe dvo tpdémovg eite puéca omd To
nopadvpo Tov Android Manifest Permissions omw¢ gaivetor oty axdiovdn gwkova,

elte péca amd tov kddka Onwg meprypdpetar oto onpeio 1 g Ewova 7.9.

[J] BluetoothChat.java | BluetoothChat Manifest &2

Android Manifest Permissions
Permissions [F] @ (7] @ ¢

@ android.permissicn.BLUETOOTH_ADMIN (Uses Permission)
() android.permission.BLUETOOTH (Uses Permission)

Add...

Ewoéva 7.8 To mapdBvpo tov Android Manifest Permissions ywa tnv ekyompion
adE1QV

T Tov evtomiopd ¢ vanpeoiog tov Bluetooth n epappoyn mpémel va dobétet
mv  &dew  ypnong (permission) tov BLUETOOTH «ot v d&dew  TOL
BLUETOOTH_ADMIN vy t dwyeipion tov pvbuicewv tov Bluetooth 1 v

aviyveLON TV GUOKEVMV.

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

Mo mv ekydpnon Tov adewdv ¥PNong amattoHVvTal Ol TOPATAVE YPOUUES TOV

KOO 01 omoieg drakpivovtor kot otnv Ewdva 7.9 oo onueio 2.

‘BluetoothChat Manifest (3

<?xml version="1.8" encoding="utf-8"7>
- <manifest wmlns:android="http://schemas.android. com/apk/res/android”
package="com. example.android. BluetoothChat”
android:versionCode="1"
android:versionName="1.8">

<uses-sdk
android:minsdkVersion="6"

android:targetsdkVersion="18" />
<uses-permission android:name="android.permission. BLUETOOTH _ADFINT [=
cuses-permission androld:name="gndroid.permission. BLUETOOTH" />
3 <application
android:label="@string/app name"
android:theme="@android: style/Theme. NoTitleBar"”

android:icon="gdrawable /app_icon” >
& [ <activity android:name=".start”

android:label="gstring/ /app_name"
android:configChanges="orientationkeyboardiidden">
<intent-filter:

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

<category android:name="gndroid. intent.category. LAUNCHER™ />
</intent-filter:

<factivitys
kactiuity android:name=".Devicelistdctivity”

android:label="@string/ select_device”
android:theme="@android:style/Theme. Dialog”
android:configChanges="orientationlkeyboardiidden” /> o

[¢activity android:name=".8luctoothChat" |
android:label="@string/ app naome"

android:configChanges="orientation keyboardHidden” />
[<activity android:name=".Llist" |

android:configChanges="orientationkeyboardHidden” />
|<actiuity android:name=". Canvlist"
android:configChanges="orientationkeyboardHidden” />
<fapplication>
</manifest>

Ewéva 7.9 O k@dwkag tov BluetoothChat Manifest.xml

Ot gpappoyég Android amotedovvtor amd Sideopeg dpaoctnpiotres (PAéme
nopaypago 4.1 «H dpactnprotra (activity) kot o kdkiog g Cong ™me»). Kabde
dpaotnpromro Tpénet va dnAmbei 6to apyeio manifest pe to dvopa g KAGong otV
omoia €xet onuovpynbei, yio vo pmopécel vo. ektelectel amd TV ovokevn. H
JPAGTNPLOTNTO EKTEAEL IO GUYKEKPIUEVT] EPYOGIO TOV TPEMEL VO OAOKANPpwOEL TNV
0006vn g dpactnpiottog. Kabe dpactnpiotnta £yt tn dikn g ofjuaven <activity>
uéoa oto apysio manifest. H mapakdtm eviodr opilet nv khdon g dpactnptoTnTog

pe to dvoua start.

<activity android:name="".start""
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Y10 apyeio AndroidManifest dnimvetor n dpactpidotra start (Ewova 7.9 onueio
3) n omoia givan n apykn activity g epapuoyng, kabog kot n emduevn activity mov
Ba kKAnOel petd amd TV eMAOYN TOV YPNOTN. ZTO aPYEL0 AVTO INADVOVTIL ETCNG Ot
TPoBEcELg TOV EVOEYOUEVMS VO ¥pNoLoToBohy. v €QoapUoyn ot 0 XPNOTNS
&yel T dvvatodTnTo. Vo, ETAEEEL TNV gvepyomoinon g vanpeoia Tov BluetoothChat n
onoio Oa kaAéoel Tig dpaotnprotnteg DeviceListActivity kot BluetoothChat (Ewkova

7.9 onueia 5 ko 6 avtiotorya).
activity android:name=".DeviceListActivity"
activity android:name=".BluetoothChat"

2V mepinTtwon mov o xpNons emAEEEL TNV dloyelpton TV GuVoAMY ToTE Ot

KAnBovv ot activities list ko ConvList (Ewkova 7.9 onpueia 7 kot 8 avtictoya).
activity android:name=".list"
activity android:name=".ConvL.ist"

O kddkag Twv Xml apyeiov kot Tv apyeiov Tov KOSIKe TG java ovaAdovTal 6Tig

emdueveg mapaypagovg. [40]

7.4.2 Eykatdotoon tov Bluetooth

IIpw n epappoyn Eexwnoet v emkowvovia pécw Bluetooth, Ba mpémer va yivel
éheyyog €qv vmootnpiletar m teXVOAOYyl OLT OmO T GCLOKELN] KOl UETA Vo
BeParwBodpue 6t1 M vampecia avty eivor evepyomomuévn. Av 1o Bluetooth ogev
vrootnpileton omd 1N cvokevy, t0Te Bo mpémel va amevepyomombel omoladnmoTE
Aertovpyia tov. v mepintmon mov vrootpileton 1 vanpesia tov Bluetooth and
TNV GLOKELY] OAAG dev €xel evepyomomBel tOTE 0 YPNOTNG £XEL TN dvvATOHTNTO VO
EMALEEL TNV evepyomoinom NG vNPesiog avthg xwpic va ypetactel va Pyel amd v
EQOPUOYT. AVLT 1M €YKOTACTOON EMTUYYAVETOL HE TN YPNON NG KAAONG
BluetoothAdapter o 600 otdduo. [43]
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7.4.2.1 H wAdon BluetoothChat

H «Aéon BluetoothChat givot 1 khdon mov Swoxelpiletar 1o TN TOV KOSIKO TOV
apopd TN SladIKaGio TNG GLVOUIAMOG LE TNV OVTOAAQYT YPOTT®V unvopdtov. H doun
™G KAAONG TOPOVCIALETAL OTNV EMOUEVT EIKOVA, GTO OEVTEPO UEPOC TNG OOUNG TNG
StoKpivove TIG HETAPANTES Kot TIC 0TOOEPES TNG. LTO TEAELTOLO TUNLLOL TTEPLEYOVTOL O
constructor tg BluetoothChat ka1 ot pébodot g KAdong ot omoieg avoAlvovToL GTIG

EMOUEVEG TTAPOLYPAPOVG.

=<Java Class=»
(2 BluetoothChat
com.example. android. BlustoothChat

% TAG: String
% D: boolean
%F MESSAGE STATE CHANGE: int
%F MESSAGE_READ: int
%F MESSAGE_ WRITE: int
%F MESSAGE DEVICE_MANE: int
%F MESSAGE TOAST int

%of DEVICE_NAME: String

% TDAST String
% REQUEST CONMECT DEVICE: int

 REQUEST_ENABLE_BT int
mCeonversationView: ListView
mOutEditText: EdiText
mSendButten: Button
mConnectedDeviceName: String

o

a

[+]

o

mCeonversationArrayAdapter: ArrayAdapter=String=
mOutStringBuffer; StringBuffer

mBluetoothAdapter: BluetoothAdapter
miriteListener: OnEditorActionListener

o mHandler: Handler

a

[+]

&F BluetoothChat()

@ onCreate(Bundle):void

@ onStart()void

@ onResume():void

= setupChat():void

@ onPauze():void

@ onStop()-void

@ onDestroy():void

= ensurelbiscoverable():void

= sendMezsage(String):void

@ onActivityResult(int,int, Intent)-void
@ onCreateOptionsMenu(Menu):boolean

@ onOptionstemSelected(Menultem): boclean

Ewoéva 7.10 H dop Tng khaong BluetoothChat

Metod tov pefddmv avtdv dlakpivovpe:

e T neboddovg onCreate, onStart, onResume, onPause, onStop kot onDestroy,

o1 omoigg etvan o1 p€Bodotl Tov cuvhETovy ToV KUKAO (®NG TNG EPAPLOYNC.

117



o v pébodo setupChat() yw v eykatdotaon tov chat xor v pébodo
ensureDiscoverable() mov emtelel ™V aviyveLSIUOTNTA TG GLOKELNG OO
TIC AAAEG GVOKEVEC KOl

e v nébodo sendMessage(String) yio tnv anoctoln TV unvoudtov.

e v néBodo onActivityResult,

e v néBodo onCreateOptionsMenu kot

e v néBodo onOptionsitemSelected

H meptypagn 1ov KddKa KabdS Kot 0t AELTovpyie TIG omoieg emMTeEAOVV OAEG OL
TopamTave HEB0doL avaAvLOVTOL OTIG ETOUEVES TTapaypdpovs. 1o onueio 1 g Ewova
7.11 dmhdvovtor kot apytkorolovvtarl ot otadepés, ot petafAntés, ta otoyeio TV
views kot ot BA. Xt ovvéxswe koleitor m ovvaptmon onCreate, n omoio
EVEPYOTOLEITOL KATA TNV EKKIVION NG EPAPUOYNG KOL 1 OTTOT0L TEPTYPAPETOL EKTEVAS

TNV EXOUEVN TTOPAYPOPO.

BluetoothChat.java 32

package com.example.android.BluetoothChat;
# import java.util.Calendar;[]

e

* This is the main Activity that displays the current chat session.
B

public class BluetoothChat extends Activity {

// Debugging
private static final String TAG = "BluetocothChat™;
private static final boolean D = true;

// Message types sent from the BluetoothChatService Handler
public static final int MESSAGE_STATE_CHANGE = 1;

public static final int MESSAGE READ = 2;

public static final int MESSAGE _WRITE = 3;

public static final int MESSAGE _DEVICE NAME = 4;

public static final int MESSAGE _TOAST = 5;

'/ Key names received from the BluetoothChatService Handler
public static final String DEVICE _NAME = “"device_name”;
public static final String TOAST = “"toast";

// Intent request codes

private static final int REQUEST_CONNECT DEVICE = 1;
private static final int REQUEST_ENABLE BT = 2;

// Layout Views

private ListView mConversationView;

private EditText mOutEditText;
private Button mSendButton;

Ewévo 7.11 H khaon BluetoothChat (onpeio 1)

H Aertovpyia Tov Android oty mpoypotikdOTNTA TEPLYPAPEL £VaV «KOKAO {ONG TG
dpacTNPLOTNTACH, TEPLYPAPEL Ta. d1dpopa oTddl g gpapuoyn. o mapddetrypa,

Otov pa papuoy”n EeKVAEL, TPEIS dtapopeTikés nEBodot Tov KHKAov g «Lonc» g
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ovvomdpyovv n OnCreate(), n OnStart() ko1 n onResume(). H apywkonoinon twv
otofepdv pog KAaong g epapuoyne epeaviCetor oty pébodo onCreate() yiori
OVTEG TTPEMEL VO TAPOLV OPYIKES TIUEG KOTO TNV €KKIvNoT Kot Yoo pio pdvo eopd
(final). v pébodo onResume() apyikomotovvrol ot PETOPANTEG OV TPEMEL VOl
AaBovv emavelAnuuéva apyIKES TILEG OTNV TEPITTMOT TOV N CLOKELT UTAIVEL GE

KOTAGTOOT AVOUOVIG 1) XAGEL TA TEPIEXOUEVO TTG.

74211 O éheyyog yio Tnv vrootipiin tov BT amd T cvokem)

H ovvaptnon onCreate (Ewova 7.12 onueio 2), evepyomoieitan katd tnv ekkivinon
NG EPAPLLOYNG KOl YPNGLLOTOIEITOL Y1 TNV CPYIKOTOINGT EVEPYELDV KOTA TNV Evapén
™G €PapULoyNg Kot yo pio povo gopd. Ztnv onCreate mepiéyovtal ol vEPYELEG TTOV
dev Eavapyukomolovvtol OTav 1 CLOKELT UMOIVEL GE KOTACTAGCT OVOUOVIG. XN
puébodo onCreate(), kdmola PEPT TOL KOSKO, ONUIOVPYOLVTOL CLTOHOTO OTO TOV
odnyd Kkotd TNV Kataokevy Tov  project. Ot gvioAéc owtéc  givan 1
super.onCreate(savedInstanceState) ka1 1 setContentView(R.layout.activity main).
Me 1 setContentView yivetar n obvdeon pe 1o apyeio main.xml mwov sivar pia Tnyn
TOL GYEd10GTIKOD KMAka, layout, t0 omoio mopatifetar oty mapdypago 7.4.2.1.3 «O
K®dkag Tov apyeiov mopwv ™¢ Main.xmly. ‘Excita mopeppdiietor o kOOKAC OV
dnuovpynoape a@od mpmTo opyikomombovy ot dvo BA db ko dbChat mov

opioTNKOV TPONYOLUEVMG.

H BluetoothAdapter amotteiton amd Oleg TIC dPACTNPLOTNTEG OV GULUUETEXOVV
otV Asrtovpyia tov Bluetooth. T va ypnoporombei n BluetoothAdapter, kahovpue
uéoa, amd v dpactnpiotnta onCreate tn static pébodo getDefaultAdapter(). Avtm
emotpéPel o, private (opatn povo otnv kAdomn) otabepd BluetoothAdapter mov
avomoploTd T ovokevn mov dlabétel Bluetooth adapter, omiadn to onupo ToOv
Bluetooth. Yrdapyet uévo évag Bluetooth adapter yio oloxinpo to cHotnuo, Kot 1

EQOPLOYT UTOPEL VO GAANAETOPA [LE TNV XPTOT CVTOV TOV AVTIKEUEVOV.

119



/{ Name of the connected device

private String mConnectedDeviceName = null;

/{ Array adapter for the conversation thread

private ArrayAdapter<String> mCenversationfrrayAdapter;
/{ String buffer for cutgoing messages

private StringBuffer mOutStringBuffer;

/{ Local Bluetgoth adapter

private BluetoothAdapter mBluetcothAdapter = null;

/{ Member object for the chat services

private BluetoothChatService mChatService = null;

DatabaseHandlerConv db;
DatabaseHandler dbChat;

@override
public wvoid onCreate(Bundle savedInstanceState) {
super.ocnCreate(savedInstanceState);
if (D) Log.e(TAG, "+++ ON CREATE +++");

db = new DatabaseHandlerConv(this);
dbChat = new DatabaseHandler(this);

setContentView(R. layout.main);

// @Get local Bluetooth adapter
mBluetocothAdapter = BluetocothAdapter.getDefaul tAdapter();

/f If the adapter is null, then Bluetgoth is not supported

if (mBluetoothAdapter == null) {
Toast.makeText(this, "H umnpeoia Bluetcoth Sev umcotnpiletal.”, Toast.LENGTH LONG).show();
finish();
return;

Ewova 7.12 H kAhaon BluetoothChat (onpeio 2)

>10 avtikeipevo mBluetoothAdapter, mov €yl AdPet fon amd v BluetoothChat
mv  opywn Tty null, todpa  @optoveton o  adapter pe NV
BluetoothAdapter.getDefaultAdapter. O punyoviopds g if eAéyyel av o adapter £xet
v T null, dnAadr| ebv n tiun tov mBluetoothAdapter dev éxetl petafindet oand v
getDefaultAdapter. Av n pébodog getDefaultAdapter() emotpéyetl v Ty null, téte
onuaivel 6Tt  cvokevn dev vootnpilel v te)voroyia Bluetooth kot epgaviCeton
éva toast unvopa 6t to Bluetooth dev vrootpiletan amd ™ cvokevn (hardware).

ﬁublic synchronized void onPause() {
super.onPause();
if(D) Log.e(TAG, "- ON PAUSE -");
}

@verride
public void onStop() {
super.onstop();

if(D) Leg.e(TAG, "-- ON STOP --");

}

@verride

public void onDestroy() { e
super.onDestroy();
// Stop the Bluetogth chat services
if (mChatService != null) mChatService.stop();
if(D) Log.e(TAG, "--- ON DESTROY ---");

Ewéva 7.13 H xrhaon BluetoothChat (onpeio 3)
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Xy mepintmon mov 1 cvokevn dev vrootnpilel v TeYvoroyia Tov Bluetooth n

po1 Tov Tpoyphupatog petapépetar otnv onDestroy (Ewova 7.13, onpeio 3).

7.4.2.1.2 Evepyomoinon tng Aertovpyiog Tov Bluetooth

21 ovvéyela, Oa mpémetl va dracpoiiotel 61t To Bluetooth eivan evepyomompévo, o
EAeyy0c aVTOG TpayuaTomoleitar uéco otn dpaotnpiotnto onStart(). Tn uébodo
onStart(), oto onueio 4 g Ewodva 7.14, oonyeiton m pon ToL KOOKA OTOV 1

epapuoyn ekkveite pe v onCreate().

@override

public void onStart() {
super.onStart();
if(D) Log.e(TAG, "++ ON START ++");
/f If BT is not on, request that it be enabled.
'/ setupChat() will then be called during onActivityResult

if (ImBluetoothAdapter.isEnabled(}) {
Intent enableIntent = new Intent(BluetoothAdapter.ACTION REQUEST ENABLE);
startActivityForResult(enableIntent, REQUEST ENABLE BT);

/{ Otherwise, setup the chat session

} else {
if (mChatService == null) setupChat();

h

h

@override
public synchronized void cnResume() {
super.onResume();
if(D) Log.e(TAG, "+ ON RESUME +");
/{ Performing this check in onResume()} cowvers the case in which BT was
// not enabled during onStart(), so we were paused to enable it...
/¢ onResume() will be called when ACTION_REQUEST_ENABLE actiwvity returns.
if (mChatService != null) {
ff Only if the state is STATE_NONE, do we know that we haven't started already
if (mChatService.getState() == BluetoothChatService.STATE_NONE) {
/{ Start the Bluetogth chat services
mChatService.start();

h

Ewova 7.14 H khaon BluetoothChat (enpeia 4 ko 5)

H pébodog isEnabled() eréyyetl av n vanpeoia tov Bluetooth givar vepyomomuévn.
Edv avt n pébodog emotpéyer false, tote n vanpecia eivon anevepyomompévn. Avtd
onpaiver 0Tt vroopiletor pev amd TN cLoKELVT dALL dgv gival evepyomomuévo. H
ovvOnkn g if pe v isEnable eiéyxer av o mBluetoothAdapter dev eivon
EVEPYOTOMUEVOC, TOTE v dev glvar dtabéoipog dnpovpyeitan pia tpdOeon intent. Eva
avtikeipevo intent evBvlokmvel po aitnorn epyaciog mov ypnolponoleital and to
Aertovpywkd ovotnua Android. Xt cvykekpuylévn mepintoon dnpovpyeital To

avtikeipevo mpobeong enablelntent ywo v amootoln piog ékkAnong evepyomoinong
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tov BT mpog 10 ypniot. I'a va ot Bel m evepyomoinon g teyvoroyiog Bluetooth,
kaleiton n uéBodog startActivityForResult() pe tqv ACTION REQUEST ENABLE.
Téte Oa otokel éva aitmuo evepyomoinong g ovvoeong Bluetooth péca and Tig
puOuicelc Tov cuoTHroTog (YWPIG Vo dakonel N Agttovpyia TG epapproync). Edav to
BT eilvar dwabéopo 16te Tpoywpdel o€ Evov eMOUEVO EAEYXO Y10, TNV EVEPYOTOINGM

tov chat ue v setupChat.

Oa gugoaviotel éva mapdbvpo dtdhoyov (NTOVTAG TNV AOELL TOV ¥PNOTN Yo Vol
evepyomombei n cvvdeon Bluetooth, dmwg paiveton mapaxkdto oty Ewkdva 7.15. Av
0 ypnomg emrécer "Nat", to ovomuo Bo apyicel v  evepyomoinon g cvLVOEONC
Bluetooth kouw m pony tov mpoyphupoatog Oa emMOTPEYEL GITNV EQOPUOYT, EITE M

dwdkacia g evepyomnoinomng tov Bluetooth oAokAnpw0Oel site Oxt.

A AiTnpa adetag Bluetooth

H epappoyn ZnTa dikaiwpa
gvepyomnoinong Tou Bluetooth.
Na emurpanei;

Ewova 7.15 Aitnpa ad€wog evepyomoineng Bluetooth
Ye nepintwon mov 1o BT dgv Ppébnke dobéoyio kotd v ektéleon tng onStart()
t0te  avorapPaver n onResume()tn owdbeon tov (Ewova 7.14, onueio 5). H
onResume() 0o kAnBel petd v emotpoen g ACTION REQUEST_ENABLE.
EXéyyer av n petafinty mChatService dev eivon null kor povo otav €xer Adfer m
mChatService.getState() v katdotacn STATE NONE Eexwvé v vanpeoio tov
mChatService.start().

H ota0epd  REQUEST_ENABLE BT mov  petagépetor  péow g

startActivityForResult() sivar évoc tomikd opiopévog aképatog, peyolvtepog tov 0,
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TOV 0TOi0 TO GVLOTNUO TOV EMOTPEQPEL puéow TN ONActivityResult() oty mopauetpo

requestCode.

public void onActivityResult(int requestCode, int resultCode, Intent data) {
if(0) Log.d(TAG, "ocnActivityResult " + resultCode);
switch (requestCode) {
case REQUEST_CONNECT DEVICE:
// When DevicelistActivity returns with a device to connect
if (resultCode == Activity.RESULT OK) {
// Get the device MAC address
string address = data.getExtras()
.getstring(DevicelistActivity.EXTRA DEVICE ADDRESS);
// Get the BLuetoothDevice object
BluetoothDevice device = mBluetococthAdapter.getRemoteDevice(address);
// Attempt to connect to the device
mChatService.connect(device);
1
break;
case REQUEST_ENABLE BT:
// wWhen the request to enable Bluestooth returns

if (resultCode == Activity.RESULT OK) {
// Bluetogth is now enabled, so set up a chat session
setupChat();

T else {

// User did not enable Bluetooth or an error gccured
Log.d(TAG, "BT not enabled™);
Toast.makeText(this, R.string.bt not enabled leaving, Toast.LENGTH SHORT).show();

finish();

Ewéva 7.16 H khaon BluetoothChat (enpeio 6)
Edv emttevybei n dabeoudtra tov Bluetooth tote n dpactnpiotra Aappdavet thv
Ty tov anoteréopatoc RESULT OK oty onActivityResult() (Ewova 7.16, onueio
6).

CONVERSATIONS

H vmnpeoia Bluetooth dev eivat dtaBgatpn.
Teppariopog Tou BluetoothChat.

Ewdéva 7.17 H vanpeoia Tov Bluetooth dev givan d1a0éoun
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Edv 1o Bluetooth dev eivanr doabéopo eite AMdym xdmoov AdBovg eite ywati o
xPNoNG amavinoe "Oy" oty epdTNoN TG 6VVOESNS e TV vanpesia Tov BT, 101€ 0

kodwag emotpépel Tn RESULT_CANCELED.

Evepyomoidvtag tnv aviyvevon Twv cuokev®dv autopata Bo evepyomombel kot to

Bluetooth. [44]

74213 O kodkag Tov apysiov Topmv g Main.xml

To apyeio main.xml omewkoviCel T SlemaEn TOV ¥PNOTN YO TNV OVIOAAXYH TOV
unvopdtov (Ewdve 7.19). Onmg avapépbnke oTIC TPONYOOUEVES TTOPAYPAPOVS M
obvdeon Tov KddKd g KAGong BluetoothChat pe to apyeio main.xml to omoio givau
LLOL TTNYT] TOV GYESLAGTIKOD KMIKA Tparyotomoteite e tn ypnomn g setContentView

ot pébodo onCreate tn¢ BluetoothChat.

Ymv Ewodva 7.18 mapatifetar o kddkag tov apyeiov main.xml. Xtov kddwka
avtév 0 pnyoviopog dwdtaéng tov otoyyeimv, LinearLayout, avaAiappaver tnv
YPOLULIKT TOTOOETNON TOV TOP®V TOL aPYEIOV GTO YPAPIKO TEPPAALOV TNG SlEMAPG
™m¢ Main. Opiletar o kGBetog TpoGOvaTOAMGHOG, Orientation, towv otoyeiov g
006vng pe v orientation="vertical" kabm¢ kot To Hyog layout_height kot to mhdtoc
layout_width mov 6o kotolappdver n demaen oty 006vn. O TPocoVATOMSUOS TNG
006vng pmopel va givan gite op1lovtiog eite kaBeTog, TOL oNpaivel 0Tt petafAAleTon
aviroya He TIG d10oTdoElg TS 000VIG €lTe ¢ TPOG TO TAATOG €ite MG TPOS TO VYOG,
avtiotorya. O mpocavatolopog e 006vng puBuilel v epedvion g SlEmaPng o
OLPOPETIKEG GLOKEVEG TOL  AELITOLPYOVV GE  OLUPOPETIKEG  Katevhivoelg amd
TPOEMAOYY], KOL TNV EUGAVION TNG OEMOPNG OTNV 101 TNV GULGKELY] OTAV O
TPOGOVOUTOAGUOG UTopel Vo aAAAEEL KT TO XpOVO EKTEAEONG TNG EQPOPLOYNG, OTAV O
YPNOTNG TEPIoTPEPEL TN cvokevn. H ewova back mov Bpioketon péoca otov @dkelo
drawable epgovifeton pe v background="@drawable/but” oto backround 1tng

006vng.

210 embved pEPOC ™G 000vng epeaviletar n Aiota tov unvoudtov (Ewoéva 7.18) n
onoio, oynuotiletar pe to punyaviopd eiéyyov g ListView. Opowa pe v demaon

opiCovtar ot ListView 1o vyocg, to mAdtoc kot to backround tng Aiotoc. Mg v

124



stackFromBottom 1 epugdvion Tv ototyeimv ¢ Alotag Ba Eekiva pe v tomobETnon

TOV VEOTEPMOV GTOLYEI®V OO TO KATW UEPOG TG 000VNC TPOG TOL TAV®.

main.xml 23

k?xn'l version="1.8" encoding="utf-8"2}

<LinearLayout wmlns:android="http://schemas.android. com/apk/res/android”
android:orientation="vertical”
android:layout_width="fill_ parent™
android:layout_height="fill_parent™
android:background="gdrawable/back™ >
<ListView android:id="@g+id/in"
android: layout width="fill_parent™
android: layout_height="8dp"
android:stackFromBottom="trues"”
android:background="@drawable/but™

android: layout _marginRight="I1adp"
andreid:layout_marginTop="1@dp"
android: layout_marginBottom="18dp"
android:transcriptMode="alwaysscroll™
andreid:layout_weight="1"

/>

<LinearLayout
android:orientation="horizontal”
android: layout width="fill_parent™
android: layout_height="wrap_content”
andreid:layout _marginRight="1@dp"

android: layout_marginBottom="18dp"

>

<EditText

android: id="@+id/edit_text out”

android: layout_width="gdp"
android:layout_height="5adp"
android:layout_weight="1"
android:background="@drawable/but”
androlid:textColor="#ffFFfFf"

android: layout_gravity="bottom”

/>

<Button android:id="@+id/button_send”
android: layout_width="75dp"
android:layout_height="5adp"
androdid:layout _marginLeft="3dp”

android:background="@drawable/butl”
I
</LinearLayout>
</LinearLayout>

Ewove 7.18 O kddwkag Tov apygiov main.xml

Ta nepBbdpla g Alotog and 10 mhve, to KhTe Kol To 0e&l PéEPog g 00dvng
dnAdvovtar pe ™ ypnon tov layout_marginRight, layout_marginTop, «ot
layout_marginBottom avtioctoiyo. H povada dp mov ypnoipomoteiton givar pia
gloVIKT povada pixel mov oyetiCetow pe v wokvoTnTo TV pixels kot
YPNOLOTOIEITOL Y10 TOV KOBOPIGUS TV dacTACEDVY 1 TG 0E0MC TV oToXEI®V KT

T0 OYEOIAGUO TV JEMAPDV.

H evepyomoinom g undpag KOAoNG yo v gUeavion tov otoryeio g Alotog

yivetar pe tnv transcriptMode="alwaysScroll".
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Item 7
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pSub Item 8

i

Item 9
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Sub Item 9

Iltem 10

Sub Item 10

Iltem 11

Sub ltem 11 Me:

KaAnuepa
15/2/2014 11:47:42

Ewéva 7.19 H ypaguc aneikovion apyeiov main.xml a) érwg rapdystar amwd
eclipse kat B) 6t®G ep@AvVILETOL 6T GVGKELV] TOV YPNGTH

210 kbto pépog e Ewdva 7.19 dwpaivetor 10 TAOIGI0 EIGAY®YNG TOV KEWWEVOL
(EditText) kot to kovumi (Button) to omoio divel TV €VIOAN NG OTOGTOANG TOL
unvopatog. H oxediaon avtdv tov 000 otoyeimv yivetow PE TO pNYOVICUO TNG
ypopukng dataéng LinearLayout, kou opiletar 0 0pildvTiog TpocavatoMouds Tovg
ue v orientation="horizontal”. Opowo pe ta mponyodueva opilovial Kot 6@ TO
TAATOC, TO VYOG Kot To mepddpla TV otoryeimv pésa otny o06vn g demapng. T'a
10 oyedopd Tov TAoeiov Tov Kewwévov EditText dnidveror o véog mOPOG
edit_text out pe v id="@-+id/edit_text out" o omoiog Oa ypnowomomBei ®g
petafint) amd 1o cvotnua tov Android yw v Kotay®pnon tov pnvopatog. O
TOPOG aVTOG Eivar Evag vEog TOPog 0 0moiog dev givatl Mnrmpévog otnv kAdon R.java
(rapdypagpog 7.3.3). O woépog tov Oa Tpénet va dnuovpynbel amd 10 GHLOTNHO Kot VL
dNlwbei oto apyeio R.java (public static final int edit_text_out=0x7f06000b;) xat
v T0 Adyo awtd ypnoomoteitar To cOUPoOAO + KT TN SNAMOT TOL. TN GLVEXELN
dniovovtar  to  background="@drawable/but’, t0 ypdOHO TOL  KEWEVOL

textColor="#ffffff" ka1 n 6&on Tov TMAausiov layout_gravity="bottom".

O oyedwopog tov kovumov Button eivor mapodpolog pe tov oxedlocud Ttov
mhouciov. To otoyeio Tov Kovumioy dnovpyeitol Kol ONAGVETAL 0TO apyeio TV
nopov  R.java (public static final int edit_text out=0x7f06000b;) pe v

id="@+id/button_send". Ot 3106TACE TOV TAATOVG KOl TOL VWYOLS TOL KOLUTION
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opiCovtar pe tig layout width="75dp" «ou layout_height="50dp" avtictoyya. To
aplotepd  mepBOPO  TOL  KOvumoL pe TV Olemopr] opiletar  pe Vv
layout_marginLeft="3dp" Kot T0 backround opileton ue mv
background="@drawable/butl".

7.4.2.14 H aviyveuondtTnTo TS GVOKELNG

[Tpokeévon po cuokevy va. ivar aviyvevolun (enabling discoverability) amd Tig
GAleg ovokevéc kaheiton 1 pébodog startActivityForResult(Intent, int) pe v
npobeon ACTION_REQUEST_DISCOVERABLE. A@ov «Anbei m  upébodog
startActivityForResult Oa gpeaviotei éva aitnpo 1G0gonc TG aviyveLSIUOTNTOG TG
OLOKELNG HEGM TV pLOUicE®V TOL GVoTHHATOS (YWPIc va drakonel | Aettovpyia ™G
epapuoyng). H ovokevn omd mpoemhoyn Oa givar aviyvevown yuo. to xpovikd
dtotmuo. 120 devteporémtov. H  oddaynq g  YPpOVIKNG  OWIPKEWG  TNG
aVY(VELGIUOTNTOS  TNG  OLOKELNG  emTLYYAveTol  HE TNV YPNON NG
EXTRA DISCOVERABLE DURATION. H péyiom dudpketo tng aviyveustudtrog
NG GLOKEVNG OV pmopel va opiotel og pia epappoyn eivor 3600 devteporenTa Kot
vy TV T g otdipketag ion pe 0 n cvokevn ivon whvta aviyvedoyun. Av 600eil ot
dlapKeLo OTOLOONTOTE GAAN TN KaTw omd To 0 N mave and to 3600 toTeE M d1dprela
NG AVIVELCIUOTNTOG TG GLOKELTG puOuileTon avtopata ota 120 devteporenta. [
TOPASELYIO, TO TOPOUKAT® TUAUN TOV K®OKo opilel tn ddpkewn ovt) oto 300

(Ewova 7.20, onueio 7).

private wvoid ensureDiscoverable() {
if(D) Log.d(TAG, "ensure discoverable™);
if (mBluetoothAdapter.getScanMode() !=
BluetoothAdapter.SCAN MODE CONNECTABLE DISCOVERABLE) {
Intent discoverableIntent = new Intent(BluetocothAdapter.ACTION REQUEST DISCOVERABLE);

discoverableIntent.putExtra(BluetoothAdapter.EXTRA DISCOVERABLE DURATION, 388);
startActivity(discoverableIntent);

¥
h

Ewéva 7.20 H péBodog ensureDiscoverable tng BluetoothChat (enueio 7)

>mv Ewoéva 7.21 @aivetar 10 mapdbopo Staddyov mov (Ntd amd 1o ¥pnotn TV
dosta v va yiver aviyvedoiun n cvuokevn. Av o ypfotng amavinoet "vai", tote n
ocvokevn Ba glvar aviyyvedon yw to ypovikd ddotnuo mov opiletoar amd TV
epapuoyn. H kAnon g onActivityResult() emotpépel ot dpactnpoTTtd Hiol T

otV omoio ivon Katoympnuévn 1 dtdpkela Tov givor aviyvedolun 1 cvokevn. Eav o
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ypNog aravtioel "Oyl" o1o mapamdve aitnuo 7 av cupPel kdmoto cediua, TotE TO

anotéleopuo RESULT_CANCELED 6a emotpagel otn dpactnptotnta.

A Aitnpa ddeiag Bluetooth

Mtia epappoyr TNG GUOKEULNG,
¢nTa adela yia va aAAAEeL TIG
puBpiceLg TNG CUOKELNG 0ag,

WOTE auTr va eivat oparr oe

AaAAeg ouokevgg Bluetooth yia
300. Anodoxn;

(0)"8

Ewova 7.21 To aitnpua GOEL0G Y10 TNV GVIYVEVGLHOTTO, TS GVGKEVNG

Inueioon: Av n vanpecio tov Bluetooth dev €xel evepyomomnbel ot cvokevn, 1

dadkacio e avyveLSIUNG GLOKEVTS Oa TO EVEPYOTOMGEL L TOULATAL.

H ovokevn Ba mopapeivel ctomid o katdotaon aviyvevong yio kabopiopévo
xpovikd odotnua. Mo va ewomomBel m ocvokevn Otov oAAGEEL 1M KotdoTooM
aviyvevong, mpémel va yivel oto BroadcastReceiver svnuépwon pe v mpodbeon
ACTION_SCAN_MODE_CHANGED. H evnuépmwon avti tov BroadcastReceiver
yivetar and o npocheta nedio EXTRA SCAN MODE Ko
EXTRA_PREVIOUS SCAN_MODE. ZXta medle ovtd elvar  Kotoyopnuéveg
avTioTtoryo M VEX Kot 1 TOAL) KOTAGTOGN AEITOLPYING KOl Ol TIHEG TTOV UTOPOVV Vi
AMapovv eivar 1 SCAN _MODE CONNECTABLE DISCOVERABLE 6tav 1
ocvokevn etvar aviyvevowun, 1 SCAN_MODE CONNECTABLE o6tav m cvokeun
etvar oe Un aviyyvedoyn Katdotoot, aArd eEakorlovdel va givorl oe BEom va AapPdvet
ovvdéaelc, N M T SCAN_MODE_NONE 1 omoia deiyvel 6Tt 1] cLGKELY €lvan G€ Un

aVYVELGIUT KOTAGTOON Kot 0eV UTOopel vau AapPAveEl GUVOEGELC.

H dwbeopdtra g aviyvevong pog cuokevng ivatl amapoitntn poévo o6tav yivel

aitnonl v va @uho&evnOel éva server socket 1o omoio déyetol €10EPYOUEVECS
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OLVOECELG, EMELON Ol OMOUAKPVUGUEVEG GUOKEVEG TTPETEL VAL UTOPOVV VAL aviyveEHGOLV

TN GLGKELT] TPV EEKIVIIGEL 1] GUVOEDT).

EmtAoyr) cUOKELNG
AvTLOTOIXLOpPEVEG OUOKEVEG (Paired Devices)

LEMONIA-PC
4C:80:93:15:54:54
Dimitris
FO:CB:A1:77:06:E1

Event

C4:21:C8:2A:3C:18
Mwpyng
FC:E5:57:C3:5C:82
ALCATEL_one_touch_908
94:71:AC:57:3C:E5

USER
C0:D9:62:38:42:54

ALaBETLPEG CUOKEVEG

A€V €VTOTIOTNKAV CUOKEVEG

JUVOEON UE OUOKELH  AVLXVEUCLUN CUOKELN

Ewéva 7.22 a) To option menu, B) Emloyn 6vokevs yio 6Ovdeon

To option menu enitpénel 61O YPNOTN VO, KOTOUGTNGEL T GLGKEVT] AVIYVEDGLUN Ko
va emdé€el T ovvdeon g pe GAheg cvokevés. Ta pevod and to cvetua Android

Bempovvtat g TOPOL Kot yia To Adyo avtd dnAdvovtotl 6to apyeio R.java tov ndopwv.

WUverride
public boolean onCreateOptionsMenu(Menu menu) {
MenuInflater inflater = getMenuInflater();

inflater.inflate(R.menu.option_menw, menu); o

return true;

}

@override
public boolean onOptionsItemSelected(MenuItem item) {
switch (item.getItemId(}) {
case R.id.scan:
// Launch the DevicelistActivity to see devices and do scan
Intent serverIntent = new Intent(this, DevicelistActivity.class);
startActivityForResult(serverIntent, REQUEST CONNECT DEVICE);
return true;
case R.id.discoverable:
// Ensure this device is discoverable by others
ensurebDiscoverable();
return true;
1

return false;

Ewova 7.23 To option menu g khdong BluetoothChat (onpeio 8)

O k®dwag Tov option menu mapovsidletor oty Ewova 7.23. H dnpovpyia tov

option menu yiveton onueio 8 ¢ mapamdve eikdvog pe to avtikeipevo inflater mov
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elvar tomov Menulnflater to omoio onuwovpyeiton péco otV CLVAPTNON

onCreateOptionsMenu(Menu menu) tng kAdong BluetoothChat. [45], [46]

74215 H perddocn ToV pnvopdtmv

H oavtoAloyn kou m dwyeipion tov unvopdtov yivetol aviiotoyo omnd Tig

uebodovg setupChat, sendMessage kot Handler tng khdong BluetoothChat.

7.4.2.1.5.1 H péBodog setupChat tng khdong BluetoothChat
H pnébodog setupChat (Ewodva 7.24, onueio 9) avarapufaver Ty apykomoinon tomv

OTOWEI®V 7OV EUMAEKOVIOL OTNV OVIOAAOYT] TOV pnvopdtov. Anpovpyel to
avrtikeipevo mConversationArrayAdapter tomov arrayAdapter to omoio ypnoiponotel
10 apyeio TOpov Message.xml mov mEPIEYEL TO GYESNGTIKO KOUUATL TOV KMOSIKO Kot
eodyet ) Aloto mConversationView T@v unvopdtov mov ovioAAdyOnkav katd

dtpKeLa TG cLVOLIALG.

private void setupChat() {

Log.d(TAG, "setupChat()"); o

/ Initialize the array adapter for the conversation thread
mConversationArrayAdapter = new ArrayAdapter<String>(this, R.layout.message);
mConversationView = (ListWView) findviewById(R.id.in);
mConversationView.setAdapter (mConversationArrayAdapter);

'/ Initialize the compose field with a listener for the return key
mOutEditText = (EditText) findViewById(R.id.edit_ text out);
mOutEditText.setOnEditorActionlistener(mdritelistener);

'/ Initialize the send button with a listener that for click events
msendButton = (Button) findViewById(R.id.button send);
msendButton.setOnClicklistener(new OnClickListener() {
public void onClick(View v) {
'/ Send a message using content of the edit text widget
TextView view = (TextView) findViewById(R.id.edit_text_out);
String message = wiew.getText().toString();
sendMessage(message);
h
E

// Initialize the BluetoothChatService to perform bluetgoth connections
mChatService = new BluetoothChatService(this, mHandler);

'/ Initialize the buffer for ocutgoing messages
moutStringBuffer = new StringBuffer(™");

Ewéva 7.24 H péBodog setupChat g khaong BluetoothChat (enueio 9)
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> ovvérew apykomolel 1o medio mOutEditText tomov editText to omoio
YPNOUOTOIEITOL VIO TNV AmOONKELGN TOV UNVOUATOC TPOS OMOGTOAN KOl KOAEL TNV
setOnEditorActionListener pe v  mopdauetpo 1o  mMWriteListener. H
setOnEditorActionListener evepyomoiei évav €1d1kd listener o omoiog kaAeitar Odtav
eYYpopel katL 610 MAGiGIO KEWEVOL Kou TatnOel TO KOLUml TNG GMOGTOANG oIV
006vn. 'Emetto dnAdveTonl Kol opyIKOTOIEITOL TO KOLUML Y00 TNV OMOGTOAY TOL
punvopatog kot yivetatl 1 ouvoeon tov pe v setOnClickListener 1 omoia pe ™ cepd

¢ koAel Tnv sendMessage Yo v avaAdBel TNV OTOGTOAN TOV UNVOLLOTOG.

Mo v odvdeon pe 1o BT kot v amocToA] Tov punvopatog dnpovpyeitol kKot
apywonoteitan To aviikeipevo mChatService mov eivar tomov BluetoothChatService.
Y10 téhog g pebddov setupChat kabopileton o buffer mOutStringBuffer mov

YPNOOTOIEITOL Y10 TV TPOGMPIVI KOTAYDPNOT TV EEEPYOUEVOV UNVOUATOV.

7.4.2.1.5.2 O k®dkag Tov apysiov Twépov tyg Message.xml
To apyeio Message.xml eivaw o 7nyn. Eivar évag Ponbntikdg mdépog o omoiog
ypnowonoteitor and v pébodo setupChat g whdong BluetoothChat, yia v

OTOGTOAY] TOL UNVOLLOTOC.

messagexml &3
<?uml version="1.8" encoding="utf-8"7
<TextView wxmlns:android="http://schemas.android. com/apk/res/android”
android: layout width="fill parent”
android: layout_height="wrap_content”

android:textSize="18sp"
android: padding="5dp"

Ewova 7.25 O k®dwkag Tng Message.xml

7.4.2.1.5.3 H pébodog sendMessage g khaong BluetoothChat
H péBodog sendMessage eréyyel oto onueio 10 g Ewova 7.27 pe v cuvOnikn
eréyyov If mv dmapén M Oyt odvdeong pe v vanpecio tov BT. Edv oamd tov

napandve éheyyo oomiotwbdel 6tt 1 mChatService dgv éxer Aafel v KotdoToon

STATE_CONNECTED an6 tv BluetoothChatService tote eppaviletar otnv 006vn
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OT®G POIVETOL TNV TOPAKATO EIKOVA Eva TOSt unvoua «Agv €xete cuvoebel e kamoa

GLOKEVT.

Aev €xeTe oLVOEBEL PE KATOLA CUOKEUN)

Ewova 7.26 Evnuépoon pn Ywapéng ovvoeonc

O ypMotng evnuep®dveTatl OTL 1] GLOKELY| OV €lval cLVOEdEUEVT] LE KATOLL GAAN

GLGKELN Y10 VO UTOPEGEL VAL YIVEL 1] ATOGTOAN TOL UNVOLLOTOG.

private void sendMessage(String message) {
/{ Check that we're actually connected before trying anything

if (mChatService.getState() != BluetocothChatService.STATE_COMNECTED) {
Toast.makeText(this, R.string.not connected, Toast.LENGTH SHORT).show();
return;

b

// Check that there's actually something to send

if (message.length() > @) {
// Get the message bytes and tell the BlustoothChatService to write
byte[] send = message.getBytes();
mChatservice.write(send);

// Reset out string buffer to zero and clear the edit text field
moutstringBuffer.setlength(a);
mOutEditText. setText(mOutStringBuffer);

1
{f The action listener for the EditText widget, to listen for the return key @

private TextView.OnEditorActiconlListener miritelistener =
new TextView.OnEditorActionListener() {
public boolean onEditorAction(TextView view, int actionId, KeyEvent event) {
// If the action iz a key-up event on the return key, send the message
if (actionId == EditorInfo.IME WULL && event.getAction() == KeyEvent.ACTION UP) {
String message = view.getText().toString();
sendMessage(message);

if(D) Log.1(TAG, "END onEditorAction™);
return true;

i
Ewoéva 7.27 H pé0odog sendMessage tng BluetoothChat (enueia 10 kon 11)
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2TV GLVEYELN TTPAYUATOTOLEITOL 0O TNV emopevn ovuvOnkn If évag akoun éleyyog
Y0 TO OV VILAPYEL KATOL0 UNVULA TPOG amocTOAN. [ To Adyo avtd vroAoyileTon 10
UMKOG TOL pnvopotog amd v ovvaptmon length. v mepintwon mov n length
eMOTPEYEL TN peyaAvTePn amd o 0 yivetar n €yypaen TOV UNVOLOTOG GTY| JIETOEN
Ul a@pod mponyovuévmg 1o TEPLEYOUEVO TOL UNVOLOTOG Message £xel LETATPOTEL o€
bytes. Télog dSwypdgovtar to mepieydueva tov buffer mOutStringBuffer kot
kabapiletor to medio ng MOUtEditText. Metd ) uébodo sendMessage axorovdel 0
axpoatng dpaong (listener) OnEditorActionListener tov widget EditText (Ewova

7.27, onueio 11) o omoiog mepipével Ty amdKPIoN omd TNV AITOGTOAN TOL UNVOUOTOC.

7.4.2.1.5.4 H x\aon Handler tg BluetoothChat

H «\don Handler givar avt mov dioyepiletar o pnvopato mov ovioAldcoovTot
amtd TOVG YPNOTES Y10 TNV TPOYUOTOTOINGT] TOV GLUVOLALDV KOl Otd TNV EQPOPLOYT Yol
mv evnuépmon tov ypnotn. O éreyyog TV UNVOLATOV TpaypaTontoteital and )
ovvOnkn eAéyyov switch n omoia déxeTon ¢ mapauetpo ™ petafAnty Msg THIOVL
Message. v Ewova 7.28 oto onpeio 12 n petofAnt msg eoptdver oty what,
évay KodKO unvOpatog o 0moiog opiletal amd To ¥pMoTn Yo Vo, UTOPEL O TOPAANTTNG
umopel va avayvopicet Tt mepiéyel to unvopa. O kabe Handler propei va opicetl Touvg
1oV TOV KMOTKOVS Y10 VO U1V GUYXLOT] TOV KMOOKAV TOL UE TOVS KOIKOVS TV

dAlov handlers.

Ytov mpato €leyyxo g "case MESSAGE_STATE_CHANGE:" gfetaleton av m
KATAoTOOoN ™mg oLVOEDC €xet netafanOet. H otabepd
MESSAGE_STATE_CHANGE = 1 kot cuykpivetot 1 Tl e HE TNV TN oL £XEL
AaPel 1 msg.what. e pio devtepn cuvOnkn eléyyov "switch (msg.argl)” amodideton
ot msg M T argl mov eivan €vag pikpog aképatog. Av avti n T g msg=argl
etvan ton pe avt| g STATE CONNECTED=3 mov ¢&yer emotpagel amnd v
BluetoothChatService, omiadn av vrapyst obOvdeon, 7tote Kobopiletar o
mConversationArrayAdapter kot n porn TOL TPOYPAUUATOS UETAPEPETAL EKTOG TNG
Handler. Opow yivetor o ékeyyog vy v STATE_CONNECTING=2, v
STATE_LISTEN=1 kar qv STATE_NONE=0. Av 0 éAeyy0G OTIG TEPMTMCELS TMOV
STATE_CONNECTED, STATE_CONNECTING xotr STATE_NONE &ivar aAn0ng

TOTE 1 POT| TOV TPOYPAUUATOS HE TNV evtoln break petaeépeton extoc tng handler. O
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éleyyog g STATE_LISTEN &givon aAnbng otav Adapet Tiun ion pe 1 oty mepintmon

avtn dev vapyet break yia vo 0dnynoet v porn tov kmddka £E® o Tov EAeyyo TOTE

T0 GUOTNUA TEPLUEVEL LEYXPL VO OAOKANPpwOEL 1 Kartdotaon listen.

f/ The Handler that gets information back from the BluetoothChatService
@suppressLint(“"HandlerLeak")
private final Handler mHandler = new Handler() {
@override
public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE STATE CHANGE:
if(D) Log.i{TAG, "MESSAGE_STATE_CHANGE: " + msg.argl);
switch (msg.argl) {
case BluetoothChatService.STATE_ CONNECTED:
mConversationArrayAdapter. clear();
break;
case BluetoothChatService.STATE CONNECTING:
break;
case BluetoothChatService.STATE_LISTEN:
case BluetoothChatService.STATE_NONE:
break;
h

break;
case MESSAGE WRITE:
byte[] writeBuf = (byte[]) msg.obj;

Calendar c = Calendar.getInstance();
int sec = c.get(Calendar.5ECOND);
int min = c.get(Calendar.MINUTE);
int hor = c.get{Calendar.HOUR);

int xrono = c.get(Calendar.YEAR);

int mina = c.get(Calendar.MONTH) + 1;

int mera = c.get(Calendar.DATE);

'/ construct a string from the buffer

String writeMessage = new String(writeBuf);

mConversationArrayAdapter.add("Me: "+"\n" + writeMessage + "\n" + mera +"/"+mina+"/"
+xrono+” U+hor+" U Hmint”  sec+"\n") 5

dbChat.addContact(new ChatContact(mConnectedDeviceName, mera +"/"+mina+"/"

+xrono, hor+":"+min+": "+sec,

Me: \n" + writeMessage));
break;

case MESSAGE READ:
byte[] readBuf = (byte[]) msg.obj; @
Calendar cl = Calendar.getInstance();

int secl = cl.get(Calendar.SECOND);
int minl = cl.get(Calendar.MINUTE);
int horl = cl.get(Calendar.HOUR);

int xronol = cl.get(Calendar.YEAR);

int minal = cl.get(Calendar.MONTH) + 1;

int meral = cl.get(Calendar.DATE);

// construct a string from the valid bytes in the buffer
string readMessage = new String(readBuf, @, msg.argl);

mConversationArrayAdapter. add(mConnectedDeviceName+" : +"\n" + readMessage+ "\n" + meral +"/"+minal+"/"

+xronol+t

dbChat.addContact(new ChatContact(mConnectedDeviceName, meral +"/"+minal+"/"+xronol, horl+":"+minl+":

+"\n"+ readMessage)’

+secl, mConnectedDeviceName+":
break;

case MESSAGE DEVICE NAME:
// save the connected device's name

mConnectedDeviceName = msg.getData().getString(DEVICE NAME);

Toast.makeText(getApplicationContext(), "Connected to ™
+ mConnectedDeviceName, Toast.LENGTH SHORT).show();

db.addConver(new Conversation(mConnectedDeviceName));

break;

case MESSAGE TOAST:

Toast.makeText(getApplicationContext(), msg.getData().getString(T0AST),
Toast.LENGTH SHORT).show();

break;

+horl+": "+minl+": "+secl+"\n");

Ewova 7.28 H pé0oodog handler tng BluetoothChat (onpeia 12, 13, 14 ko 15)

Ytov enduevo éheyyo (case MESSAGE_WRITE:) oto onueio 13 ¢ Ewova 7.28

eetdleton av éyel eyypagel kamowo pnivouo tote 1 MESSAGE _WRITE

ovykpivetat pe v T mov Eyel AdPer n msg.what. Edv n tyun tng msg.what

3 kot

3 tote

o mivakag omo byte writeBuf mepiéyet to pivopoe msg.obj to omoio ypagtnke amd tov
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YPNOTN Y10 VO, OTOGTOAEL GTOV TOPAANTTY. O YPOVIKEG TOPAUETPOL TOL UNVOUOTOG
avaKTOvtol omd to cvotnua. To mepleyduevo Tov PUNVOUOTOS amodnkedeTon pe )
pwopoen, string omv petaPinty writeMessage. To mepleydpuevo g HETOPANTAG
writeMessage CUUTANPAOVETOL HE TIC XPOVIKEG TOPOUETPOVG Kot ep@avileTor ot
Mota g mConversationArrayAdapter otnv 006vn. H eyypaer tov punvduatog
CUUTANPOUEVT UE TIG XPOVIKES TapapéTpovg Kataywpeiton ot BA dbChat ko 1 pon

TOL TPOYPAUIOTOG peTapEPETOL KTOG TNG handler.

H mepintmon g Aqyng evog stoegpydpevov punvopotog (case MESSAGE_READ:)
e€etdleton oto onpeio 14 g Ewova 7.28 ko 1 MESSAGE_READ = 2. Opota pe to
TPONYOVUEVO CLYKPIVETAL PE TNV TN oV €xetl Adfet 1 msg.what. EGv kot 1 tipn g
msg.what = 2 avtd onuaivel 6t o wivakag readBuf mov anobnkevet byte mepiéyet to
uvopo Msg.obj (to obj ypnoipomroteitan avti g setData) to omoio otdAOnke amd Tov
TapoAnTTn. Ol YPOVIKEG TAPAUETPOL TOV UNVOHATOS OVOKTMOVTOL Atd To cvotnuo. To
6vopar  tOL  omootoAéo  Ppioketon otnv  petofAnty  tomov  string
mConnectedDeviceName. To TepleyOUEVO TOV UNVOLOTOG OoONKEVETAL LE TN HOPPT|
string otnv petofAnty readMessage. To punvopo CUUTANPOUEVO WE TIG YPOVIKEG
TOPAUETPOVS KOl TO OVOLOL TG GLUGKELNG TOV AMOGTOALN KAToy®PEiTal o1 AMota Tng
mConversationArrayAdapter kot gpeavifetar oty 006vn, téhog mpooTibeTor 1

gyypaon ot BA dbChat kot 1 pon tov mpoypdppatog petapépetar ektog tng handler.

210 onpeio 15 g Ewova 7.28 o éheyyog g case MESSAGE_DEVICE_NAME:
yivetonr yoo TNV OVOKTNOY TOV OVOUATOV TV oLVOedepévav cvokevdv. H
MESSAGE_DEVICE_NAME = 4 otv nepintoon mov kot 1 Msg.what éyet v idwo
TIUN EUQOVICETOL €VOL TOOT WVOHO HE TO OVOHO TNG GLGKELNG, 1M EYYPOPT TOL
ovopatog g ovokevng mpootifetor otn BA db ko m pon tov mpoypdppatog

uetapépetan ektdc g handler. [47]

7.4.2.1.6 O péBodor onPause() kan onStop() Tns BluetoothChat

H avéivon g xidong BluetoothChat oloxkAnpdvetar pe v mapdbeon tov

KOdKo Tov pefddmv onPause() ko onStop().
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@verride
public synchronized woid onPause() {
super.cnPause();
if(D) Log.e(TAG, - ON PAUSE -");
b

@override
public void enStep() {

super.onStop();

if(D) Log.e(TAG, "-- ON STOP --");
¥

-

i
public void onDestroy() {
super.onDestroy();
/f Stop the Bluetooth chat services
if (mChatService != null) mChatService.stop();
if(D) Log.e(TAG, "--- ON DESTROY ---");

Ewova 7.29 O péBodor onPause(), onStop() kan onDestroy() Tng BluetoothChat

H péBodog onPause() eppaviCel oto Log 1o pupvopa "- ON PAUSE -" 6tav n
epappoyn meptEAdel e avtv Vv katdotoon. [lapopown ot pébodor onStop() Ko
onDestroy eppavitcoov octo LOG ta pnvopoata "-- ON STOP --" ko "--- ON
DESTROY ---" avtictoyya o0tav m epopupoyn mepléAbdel oe kdmol am ovtég Tig

kataotdoelg. H pébodog onDestroy emmAéov tepuatiletl Kot tnv EXKOVOVia.

7.4.3 Evpeon — Avaltion 1 aviyvevon TMV GUGKEVOV

H dwdwacio g aviyvevong tov cuokevdv givol pio dtadikacioc capwong g
neployng M omoio PplokeTor evtodg g eUPEAEIDG TNG CLOKELNG, HE OKOMO TOV
EVIOTIGHO TMV GLOKEVMV TOL £YOVV gvepyomomuévn v vanpecio tov Bluetooth
(aVTO PEPIKES POPEC OVOPEPETUL MG KOVIXVELCTY, «EPELVOY 1 KCAPWGCT») KOl GTN
ouvvéyela, {nNtd Kdmotleg TANPoPopies amd TIC GLOKEVEG TOV aviyveLTnKav. H cuokeum
mov dbétel v vmnpecio tov Bluetooth kou Ppioketon evtdg g mEproyng
aviyvevong Ba avtamokpBel oto aittnpa g aviyvevong povo av givatl Tpog 10 mopdv
EVEPYN M AVIYVELGIUOTNTA TNG. AV o GVoKeELT €lvorl aviyvevolun, Ba avtamokplOel
0T0 aitnua aviyvevong avtaAAdcovtog Kamoleg TANpoeopies, Omwg givatr To dGvopa
NG GLGKELNG, TNV KAAOT NG, Kot TN povadikn dtevbuven MAC dnAadr| o povadikod
aplOpog TG KAPTOG TOV OIKTOHOL TNG. XPTNOCLUOTOIMVTOS OVTEG TIG TANPOPOPIES, M
OLOKEVT TOL €KTEAEL TNV aviyvevon Umopel Vo EKKIVAGEL UL GOVOECT HE TNV

GLGKELN TTOL £)EL OVIYVELOEL.
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7.4.3.1 H xhéomn DeviceListActivity

H xAdon DeviceListActivity avalapfdavel va gpeavicel otnv o06vn T1g GVOKEVEG
OV £Y0LV EVTOMIOTEL PETA amd TN dadkacio TG avalnTnong oAAN Kol oVT®OV TOV
ovoKeELOV (av VIApyovV) pe TIG omoieg elxe ovvdebel maAldTEPO. Anovpyel pa
demapn (interface) oty omoia gpoviovol ot 10N GLVIESEUEVES GLGKEVESG Kal £Val
kovuni yuoo v avoaltnon vémv cuokev®v. To oyedlooTikd KOpUATL TG EULEdviong

TEPLYPAPETAL OVOAVTIKOTEPO GE EMOUEVES TOPAYPAPOVE.

(= DevicelListActivity

%o TAG: String

% D: boolean

o EXTRA_DEVICE_ADDRESS: String

o mBtadapter: BluetoothAdapter

o mPairedDevicesArrayAdapter: ArrayAdapter<String=

o miewDevicesArrayAdapter: ArrayAdapter=String=
o mbeviceClickListener: OntemClickLiztener
o mReceiver: BroadcastReceiver

& DeviceListActivity()
< onCreate(Bundle).void
< onDestroy()void

B doDiscovery( ). void

Ewéva 7.30 H dopn g krhaong DeviceListActivity

H dpaotnprotnta DeviceListActivity onwog ¢oaivetor ko amd v Ewdvo 7.30

vAomotel ektOg Tov Kataokevooth thg DeviceListActivity dAleg tpeig pebddovg:

e Tn pébodo onCreate(Bundle) péoa oty omoia apykonoleitan 1 activity kot
1 TEPLYPAPN TNG OTO10G AKOAOVOEL.

e Tn pébodo onDestroy(), n omoia teppotiler v activity otov o ¥pHoTNG
embopel va v gykotoAeiyel.

e Kot ™ pébodo doDiscovery(), mov mpaypoatomolel v avalimon Tov

OVOKEVDV.

H xAdon DeviceListActivity énwg kou 1 BluetoothChat Eekiva pe ™ dnilwon kat
v apykomoinomn twv otafepmv mov Bo ypnoyorombodv otn cuveyela. Anpovpyet
10 avtikeipevo mBtAdapter mov eivar Tomov BluetoothAdapter, (Ewova 7.31, onpeio

1) 10 omoio ypNOYEVEL GTNV EUPAVIOT] TOV ATOUOKPLGHEVOV cuokev®v Bluetooth e
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11§ omoieg eivar ekt M obvdeon. To avtikeipevo mBtAdapter kdavel ypion tov
novadikov Adapter o omoiog givar Koo yior OAEG TIC KAGOEIS TG EQUPUOYNG KOt
amotedel To onueio €w0Od0L Yo Oleg TIG OAAnAemdpdoelg tov Bluetooth.
XpNoIHOTOIOVTOS TO, Eval duVaTH 1 AViYVELOT TOV AAA®V GUCKEVAOV OV dlafETovY
mv vanpecio tov Bluetooth ko n diepevvnon g Aotog TV TPONYOOHUEVOV
ovvdedepévav (Cevymv) ovokevmv. Me t DeviceListActivity divetar vdéotoon oe
wo BluetoothDevice ypnouonoidvtag ™ otevboven MAC yio ) dnuiovpyia £vOg
BluetoothServerSocket.

public class DevicelistActivity extends Activity {
// Debugging
private static final String TAG = "DevicelistActivity";
private static final boolean D = true;

// Return Intent extra
public static String EXTRA _DEVICE_ADDRESS = “"device_address”;

// Member fields
private BluetoothAdapter mBtAdapter;
private ArrayAdapter<String> mPairedDevicesArrayAdapter;

private ArrayAdapter<String: mNewDevicesArrayAdapter;

Ewova 7.31 H khaon DeviceListActivity (onpeio 1)

¥t ovvéxewa dnpovpyodvtar 800 mvakeg tomov ArrayAdapter otovg omoiovg
amofnkevovtal Ol OLOKELEG  TOL  &lyov  avTioTol(loTel  TOAOTEPQ
(mPairedDevicesArrayAdapter) pe tn ovokevr] GAAG Kol Ol VEEC GLOKELEG OV

pogkvuyay amd Vv dadikaoio g aviyvevong (MNewDevicesArrayAdapter).

7.4.3.1.1 H péBodog onCreate(Bundle) tng DeviceListActivity

H pébodog onCreate ektedei v apyikomoinon tng activity. Mg v kinon g
requestWindowFeature (Ewéva 7.32, onueio 2) dnuovpyeitor 1 demapn. Méow g
OlEMOPNG OVTNG OV TEPLEYEL TN AMoTa TV SBEGL®OY GLOKELMOV Y10 GUVOEST)

TPOYLOTOTOLEITOL 1) EMIKOLVOVIO TNG EPAPLOYNG LLE TOV XPNOTN.

H «Adom DeviceListActivity emexteiver pia dpactmproteo (extends Activity). Mo
dpactnprotnta (activity) exteAel pia evépyelo Tov evogyetan va, {NTnoeLl 0 PN oTNG.
Ka0e activity aAAniemdpd pe tov xpnotn, cvvenmg o Activity class cuvomapyet pe
éva mapdBvpo mov mepi€yel to mepiariov aAinienidpacng (User Interface -Ul) pe
tov xpnot. H odvdeon tov kddika pe 10 ypoewkd meplPdAlov aAANAeniopaconS

npaypotonoleite pue v pébodo setContentView(View V). X  ovykekpiuévn
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nepinTtmon N ovvdeon Tov kadika ¢ DeviceListActivity aAAniemidpd pe to ypapikod
nepidrdlov g device list n meprypoaen ¢ omoiag yivetaw mapakdT® o©THV

napaypago 7.4.3.1.7 "H device_list.xml".

>t puébodo onCreate() apykomoteitar To Kovuni ¢ aviyvevong, scanButton, mwov
kaiei tn doDiscovery(), 1 oroia avaiveTal TaPAKAT®, Y10, Vo, EEKIVIGEL 1] AViYVELOT
tov slave cvokevov (Ewdva 7.32, onueio 3). To xovumi scanButton cuvééetar pe

évav listener ko gvepyomnotei tnv pébodo onClick.

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

/{ Setup the window
requestiindowFeature(Window. FEATURE INDETERMINATE PROGRESS);
setContentView(R.layout.device List);

// Set result CANCELED ingase the user backs out
setResult(Activity .RESULT_CANCELED);

// Initialize the button to perform device discovery
Button scanButton = (Button) findviewById(R.id.bwtton scan);
scanButton.setOnClicklistener(new OnClickListener() { e
public void onClick{View v) {
doDiscovery(};
v.setVisibility(View.GONE);
h
1

// Initialize array adapters. One for already paired devices and

// one for newly discovered devices

mPairedlevicesArrayAdapter = new ArrayAdapter<String>(this, R.layout.device _name);
miewDevicesArrayAdapter = new ArrayAdapter<String»(this, R.layout.device name); o

// Find and set up the ListView for paired dewvices

ListView pairedListView = (ListView) findViewById(R.id.paired devices);
pairedListView.setAdapter(mPairedDevicesArrayAdapter);
pairedListView.setOnItemClickListener(mDeviceClickListener);

// Find and set up the ListView for newly discovered dewvices

ListView newDevicesListView = (ListView) findViewById(R.id.new devices);

newlevicesListView. setAdapter(mNewDevicesArrayadapter);
newbDevicesListView.setOnItemClicklListener(mDeviceClickListener);

IntentFilter filter = new IntentFilter(BluetoothDevice.ACTION FOUND);

// Register for broadcasts when a device is discovered
this.registerReceiver(mReceiver, filter); e

// Register for broadcasts when discovery has finished
filter = new IntentFilter(BluetocothAdapter.ACTION DISCOVERY FINISHED);
this.registerReceiver(mReceiver, filter);

Ewova 7.32 H péBodog onCreate() tng DeviceListActivity (onpeia 2-5)

¥t0 onueto 4 tmg Ewoéva 7.32 apywomowovvtal  To  SLOVOGLOTO
mPairedDevicesArrayAdapter ka1t mNewDevicesArrayAdapter mov ypnoiuomotodvtat
Yoo TNV omoONKELON TOV GLOKELMV TOL £YOLV OVTICTOLYIOTEL OO TPOTYOVUEVES

dwdkacieg aviyvevong Kabmg kol avT®dV Tov Ba evtomictobv. Mg Tov TPOTO OVTO
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onuovpyeitonr pio Aloto GLOKELAOV, OTMG OLTH TOV EUPOVILETOL GTNV TOPOKAT®
€IKOVO, 1 Oomolo apyIKd TEPLEXEL HLOVO TIG GLOKEVLEC TOL £ival MOM YVOOTEC amod
naAotepn ovlevén. H ocvokevun ot @domn ovt TEPUEVEL TNV OTOKPLIGT TOV YPNOTH.
"Evag listener gival ot 6140eom g kGOe cuokeLNC 0 omoiog HOMG evepyomomOel e
TNV EMAOYN TNG CLOKELVNG OMoVPYElL (o ovVOeon He TNV cvokevr. Edv emiéyet

Kdmolo cuokevn amd T Mota 1ote €vog listener evepyomoteiton pe To onClick event.

[aa] AroBRAKkevON OTLYPLOTUTOL 0BOVNG...

ltem

1 CUOKE!

AVTLOTOIXLOPEVEG OLOKEVEG (Paired Devices)

LEMONIA-PC
4C:80:93:15:54:54

Ite :
: Dimitris

FO:CB:A1:77:06:E1
ltem 11

Sub ltem 11

Event
C4:21:C8:2A:3C:18

Mwpyng
FC:E5:57:C3:5C:82

ALCATEL_one_touch_908
ltem 11 94:71:AC:57:3C:E5
Sub Item 11
USER

C0:D9:62:38:42:54

AvainTnorn CUOKELWY

Scan for devices

Ewoévo 7.33 a) Xyedroopog pe to eclipse p) Aiota cvokevdv

To xovuni «Avalrtnon cvokevdv» EEKva T dtadikacio TNG avixvevong TV VE®V

GLGKELMV KO TNV ELOAVICT] TOLG GTNV 006V, 6T AloTO TOV VE®V GUCKEVAV.

2mv Ewova 7.32 1ov k®oka 610 onpeio 5 dnpiovpyeiton £va giktpo méve otig

Moteg dote va pumopel va avalntmel o cvokevn pe to ID .

7.4.3.1.1.1 Aitnon ¢ AMGTUS TOV GVTIGTOLYLGUEVOV GUGKEVAV

[pwv amd v aviyvevon TV GLCKELAOV, oLTEITAL 1 AM{OTA TOV AVTICTOLYICUEVOV
GLOKEVOV Y10 Vo STIoTOOEL av 11 GLGKELT| Pe TNV omoia emBVHOVUE Vo cLuVIEDOVLE
elvail oM yvoot amd maiodtepn cvvoeot. ['a va 1o yivel avtd, Kaeitot, 6To onueio
6 g Ewova 7.34, n getBondedDevices() n omoia Oa emiotpéyel t0o GOVOAO T®V

BluetoothDevices mov avturpoconedovy 11 GVLEVYUEVEG GUOKEVEC.
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'/ Get the local Bluetooth adapter
mBtAdapter = BluetoothAdapter.getDefoul tAdapter();

Get a set of currently paired devices

Set<BluetoothDevice> pairedDevices = mBtAdapter.getBondedDevices();

// If there are paired dewvices, add each one to the ArrayAdapter

if (pairedDevices.size() > B) {
findviewById(R.1id.title paired devices).setVisibility(View.VISIBLE);

for (BluetoothDevice device : pairedDevices) {
mPairedDevicesArrayfAdapter.add(device.getName() + "\n" + device.getAddress());

h
b else {
string noDevices = getResources().getText(R.string.none_paired).tostring(); o

mPairedDevicesArrayfdapter.add(noDevices);

Ewéva 7.34 Aitnon g MoTAS TOV AVTIOTOL(LOREVOV GUOKEVAV

¥t ouvvOnkn  eréyyov if efetaletan av 1o péyeboc Tov  SrovdouATOg
mPairedDevicesArrayAdapter to omoio datnpei TIg GLOKEVEG TOV £XOVV TOAMOTEPQ
avtiotoyotel etvon peyalvtepo amd to 0, mov onpaivel OTL LLAPYOVV GLGKEVES UE TIC
onoieg cLVOEONKe TaAMOTEPQ 1| GLOKELT]. Me T pwAlacuévn cuvOnkn for evromiletan
kG0e plo  amd oVTEC TG OLOKELEG KOl TPooTifETol  OTOV  TivoKa
mPairedDevicesArrayAdapter pio eyypoagn pe to ovoua kot tp MAC diebbvuvon g
koOeds (Ewova 7.34, onueio 7). To povo mov yperdletor omd 10 ovTiKeitevo
BluetoothDevice, mpokeipévov va Eekivioet por cuvoeon givar 1 dtevbvoven MAC. X2
avtd Tov KmdKa, 1 devbuven MAC amobnkevetor oe pa ArrayAdapter Aiotog n
omoia eppavifetar oto ypriotn. H dievBvvon MAC pmopet apyodtepa vo eoydel yia va
npoypatoronfel n ocHvoeon. LTOV TOPATAVE KOS 1 TPOGHNKN TOL OVOLOTOS Kot
¢ devbuvong MAC oto dtdvooua mPairedDevicesArrayAdapter yiveton pe v add
Kot 1 avaKTnon tov ovouatog kot g dtevbvvong MAC yiveton amd v getName()

ko v getAddress() avtictoyya.

Yy avtifetn mepintwon, 6tav and tov Eleyyog g if diomotmbel 6t 10 uéyebog
T0V dlavvopatoc mPairedDevicesArrayAdapter givar undevikd (Ewkova 7.34, onpeio
8) mov onuaiver Ot dev VAAPYOLV EVIOMIGUEVEG GLOKELEG OO TPONYOVUEVES
aVIYVELGELS TOTE OTN MOTO TOV AVTIGTOLICUEVOV GUGKEL®OV gREavileTal To Wvopa

«Agv VILAPYOVV CLGKEVEC Y10, avTIoTOlYNON Y. [48]
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7.4.3.1.2 H péBodog onDestroy() Tng khaong DeviceListActivity

H pébodoc onDestroy() ovaiappdvel tov Teppotiopd - KOTOGTPOPT TNG activity
otav o ypnotng embouel va v eykatadeiyel. Me ) ocvvOnkn if yiveton éleyyoc
IO 1 Jwdikacion aviyvevong vémv ocvokevmv givor oe e£EMEN Yo va TV
otapatfoet pe tnv cancelDiscovery().

~ .
@override

protected woid onDestroy() {
super.onDestroy();

// Make sure we're not doing discovery anymore

if (nBtAdapter != null) {
mBtAdapter.cancelDiscovery();

h

// Unregister broadcast listeners
this.unregisterReceiver({mReceiver);
b

Ewova 7.35 H péBodog onDestroy() tng khdong DeviceListActivity

Evd téhog pe v unregisterReceiver() omodeopevel tovg listeners 7mov

ypnoponotovvtay and tnv DeviceListActivity.

7.4.3.1.3 H aviyvevon Tov véov cvokev®v pe tnv doDiscovery
H emAoyn 1ov Kovpumiod «Avalitnon CLGKELMOV» O TO YPNOTH EVEPYOTOLEL Evay
listener o omoiog kodei v pébodo doDiscovery kar Eekivd 1 dadikacio ™G

aviyvevong TV VEOV GUGKEVMV.

Dimitris
FO:CB:A1:77:06:E1

Mwpyng
FC:E5:57:C3:5C:82

ALCATEL _one_touch_908
94:71:AC:57:3C:E5

USER
C0:D9:62:38:42:54

ALaBECIPEG CUOKEVEG

Ewova 7.36 H 006viig «AvalijTn61] GVGKEVOV...»
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210 onueio 9 tov kwodwka g Ewdva 7.37 yiveron arliayn tov titAov tov Ul and
«Emioyn ovokevno»y oe «Avalntnon cvokevov...». H petafoin g évoeiEng tov
T{TAOL OAAQ KOU TO €KOVIO0 TOL KOKAOVL 7OV TEPLOTPEPETAL dimAa GTOV TiTAO
onpaiver 6TL M dadikasio G aviyvevong Ppioketon oe e£EMEN dmwg Qaivetal otV

Ewova 7.36 mov axolovOst.

Kato ond ) AMota TV 101 avIIeTOol(IoUEVOV GUGKELOVY Ba epeavioTel | AMota pe
ToV TitTA0o «AlaBéoipeg cuokevéc» oty onoia HBa ToroBetnBobv o1 VEEG GLGKEVEC TOV

Ba evtomioTovV amo T dudikacio TG aviyvevong.

H ouvOnkm if eréyyel av &xet nom mpoypatomombei n dwodikacio g aviyvevong

TOTE AKVPAOVEL, GTONOTAEL KAOE GAAN dradikacio aviyvevong mov entyelpeitat.

* Start device discover with the Bluetoothadapter

private void doDiscovery() {
if (D) Log.d(TAG, "doDiscovery()");

// Indicate scanning in the title
setProgressBarIndeterminateVisibility(true);
setTitle(R.string.scanning);

"/ Turn on sub-title for new devices
findvViewById(R.id.title new devices).setVisibility(View.VISIBLE);

{ If we're already discovering, stop it
if (mBtAdapter.isDiscovering(}) {
mBtAdapter.cancelDiscovery(};

}

// Request discover from BluetocothAdapter
mEtAdapter.startDiscovery();

Ewova 7.37 H néBodog startDiscovery()tng khaong DeviceListActivity

o mv avigyvevon tov cvokevdv (Discovering devices), kaieitar 1 pébodog
startDiscovery() oto onueio 10 tg Ewova 7.37. Eexwvd m Swdikoacio ™G
avVOKGALYNG TOV OTOROKPLGHEVOV cvokevav. H dwadikacio avtn sivar acvyypovn
Kot 1 pébodog Ba emotpéyel apéowg oo boolean Aoy tr, mov dnidvel Kol
noécov N avakdioyn €xel Eekwvnoet pe emtvyio. H dwdwkacio avakdivyng cuvifwg
neptAapPaverl éva aitnpa aviyvevong (didpkelag mepimov 12 devteporémtmv), mov
akolovBeitanl amd o Aloto Pe To OVOUOTH TOV GLOKELMOV Tov PBpédnKav Katd TV

dwadikacio g aviyvevong. [49]
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743.14 O oxpoatis opaoctnprotntog on-click listener tov
GVOKEV(MV

Xy mopdypoeo avty mapovotdletal o listener mov e&vmnpetel OAEG TIG CLOKEVES
nov wepiéyovral otig AMoteg ListViews tov cuokevmv mov moldtepa iyov aviyvenTel
KOl TOV VE®V CLOKELMV TOL evtomioTnkayv. Me TNV €mAOyN TG GLOKELNG Ylo
ovlevén tavtodypova ompovpyeiton o listener mDeviceClickListener kot pumaiver oe
Aerrovpyio. Kodeitar n pébodoc onltemClick n omoia mpéner var kokeiton otov Eva
ototyeio motnOel amd Tov ¥pNnoT.

f{ The on-click listener for all devices in the ListViews
private OnItemClickListener mDeviceClicklListener = new OnItemClickListener() {
public void onItemClick(AdapterView<?> av, View v, int arg2, long arg3) {

/ Cancel discovery because it's costly and we're about to connect
mBtAdapter.cancelDiscovery();

// Get the device MAC address, which is the last 17 chars in the View
string info = ((TextView) v).getText().toString();
String address = info.substring(info.length() - 17); @

'/ Create the result Intent and include the MAC address
Intent intent = new Intent();
intent.putExtra(EXTRA_DEVICE _ADDRESS, address);

/f Set result and finish this Activity
setResult(Activity.RESULT OK, intent);

finish();

}s

Ewéva 7.38 O mDeviceClickListener listener e&uanpetei 0Meg TIC GVGKEVES TNG
MoTtag

H extéleon g dwdikaociag aviyvevong g cvokevng givor pa Papld dtadtkacio
yw tov Bluetooth adapter mov katavaidver apkeTods amd TOLS TOPOL TOV. APOV
emieyel oL CLGKELY Y10 TN GUVOEST], TPV YiveL 1] GUVOEST] TPEMEL VO CTAUOTNGEL 1|
aviyvevon TV ovokevdv pe 1t ypnon tg cancelDiscovery(). Emiong, oty
nepinton mov £xel yivel MON Lo cOVOEST LLE KATTOWN OO TIG OLOKEVEG, TOTE €0V
emyyepn el n dodikaciog g aviyvevong avtd HUTopel va ETPEPEL GNUAVTIKT Pel®O
00 dwbéopov bandwidth g olOvdeon, omdte dev Ba mpémer va ekteleite M

dwdwacio g aviyvevong, evad 1 cLokeLT| Bploketal 110N o€ GHVOEDN.

Avtd mov omouteiton TPOKEWEVOL va EeKvioel por cuvoeon elvar 1 d1evbBuvon
MAC 1tng cuoKeVNG TTOL £XEL EMAEYEL Y10, T GUVOEST|. XTI GUYKEKPIUEVT] TEPITTMOON
avt amobdnkevetan og évav mivako ArrayAdapter mov eivor daBécipog oto y¥pno

néow g ListViews. H dievbvoven MAC (17 yopoktipeg) eEdyetor mpoKEUEVOL
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apyotepa va EeKvioetl | ovvoeon. Xto onueio 11 g Ewova 7.38 avaktdror amd ™
uetapAnty info (tomov string) n dievOvvon MAC g KapTAC SIKTVOL TNG CLGKEVTG,
amofnkevetar oty petafint address kot pmopei mAéov va ypnoyomombel yio

eykadidpvon g ovvdeong Bluetooth.

Y10 onueio 12 ¢ Ewodva 7.38 dnpovpysiton n mpdbeon (intent) otmv omoia
nepiéyetan 1 d1evBuvon MAC kot apécmg petd tepuatiCeton n dpaoctnpiotra. [48]

7.4.3.1.5 O BroadcastReceiver tng kAhaong DeviceListActivity

O mopoinmeng unvopdrtov, broadcast receiver, Omoc oavogEpeTol Kol GTHV
napdypapo 4.4 O mapoinmreg unvopdtov (broadcast receiver)™, givatl To GvoTATIKO
otoryelo mov avorapuPdver ™ ANYn OEOP®Y EWDOTOMCEDY KOl OVIIOPA GTNV
EKTOUTY oLTOV TeV gdomomcewv. Ot broadcast receivers 0gv £xovv KAmolo ypapikd
neptpaAirov. Tlap’ 6Aa avtd UmopovV va eKKIVGOVV £va activity cov omdvtnorn oe
Kamoto, mAnpogopia mov EhaPav 1 pmopodv vo, kavovv ypron tov Notification

Manager ywo va. 6TeiAoVV KATOL £100TOINGT GTO XPNOTN.

Mo vo &exwvnost M d0IKAGIOL NG OVIXVELONG TOV GCLOKELMOV KOAEITOL T
startDiscovery() péoa and v pébodo doDiscovery() (mopdypapog 7.4.3.1.3). H
dadkacio avt givor acvyypovn kou  péBodog Oa emotpéyer pia boolean tyn n

omoio ONAMVEL OTL 1) dadKacio TNG aviyvevLong ExEl EEKIVIGEL ETLTUYADG,.

Tote n epappoyn opiler évav BroadcastReceiver ywo tqv mpdbeon (intent) action
TPOKEWEVOL va Aapfdvel mAnpogopieg yio kdbe cvokevn mov aviyvevetl. [a kdbe
oLoKELN OV gvromileTat, To cvatua Oa petadmost Ty Tpdbeon (intent) pe to medio
ACTION_FOUND. Avt n npofeon emmiéov petapépet ta nedio EXTRA_DEVICE
kat EXTRA CLASS mov mepiéyovv 10 BluetoothDevice kot to BluetoothClass

avtioTorya.

‘Eva avtikeipevo BroadcastReceiver 1oybel poévo xatd tn didpkelo g kKAong g
puebooov onReceive (Context, Intent). MOMG 1 por] TOL KMOOKO EMGTPEYEL O TN
Aertovpyio. g ONReceive, 1o ocvotuo Oewpel OTL TO OVIIKEIPNEVO TpémeL va
Tepuatioel Kot va avaocteilel ™ Aettovpyia tov. e 10 Adyo owtd eivor mOAD

onuovtikéd to Tt Oa eptiapPaver n onReceive(Context, Intent) Tpoc viomoinon.
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O dywplopog TOV TOAMOTEPO, OVTICTOL(ICUEVOV GUOKELMV KOl TOV VEOV
ovokevdV yiveton amd v pnéBodoc onReceive(). H nébodoc onReceive(), oto onueio
13 ¢ Ewéva 7.39, mepiéyetl v petaffAntn action wov eivor tHmov string ko 1) omwoia
dnpet TV €MAOYN TOL ¥PNOTN ®G TPOG TV evepyomoinon tov BT. H petafint
action Asttovpyel cov onuaio (flag) yi ) devépyela 1 oyt ¢ dadiKaciog g
aviyvevong tov cvokevmv. Xtn ovvOnkn if (Ewova 7.39, onueio 14) eéetdleton av
Koo vEa cLGKELT €€l EVIOTIOTEL TOTE dNUIovpyeitan TO avTiKEipevo device TOmOL
BluetoothDevice péca amd 1o omoio gvepyomoleitar n Tpdhecn intent pe TOPAUETPO
v EXTRA DEVICE. Zmv nepintwon mov 1 cvuokewn lxe amd mpornyoduevn eopa
avtiotoyylotel (paired) to0te mopoAeimete yati MOM Ppilokeron ot Alota TV
OLCGKELMV TOV glyav ovTIoTO(IoTEl TAAOTEPO. MEGO, TNV QOAOGUEVT] GUVONKN
éleyyov if mov axolovbei (Ewova 7.39, onueio 15) egetaletan av n Katdotoon g
ovokeLVNG Tov emoTpépetor pe v getBondState dev  sivon fom pe v
BOND_BONDED mpdypa mov onpaiver 6ti 1 cuokeun avtr| dgv giye avtiotoyiotel
naAotepa, TOTE TO Ovopo kot M devbuvoen ™G cuoKeLNG (TO OmOolo AVAKTAOVTOL
avtiotoryo amd v getName kot v getAddress) mpocsOétovtar otn AMota pe TIC VEES

oLoKEVEG TNV omoia dtayepiletoan 1 mNewDeviceArrayAdapter.

private final BroadcastReceiver mReceiver = new BroadcastReceiver() {
@verride
public woid onReceive(Context context, Intent intent) {
String action = intent.getAction();

lhen discovery finds a de
if (BluetcothDewvice.ACTION FOUND.equals(action)) { @
// Get the BluetoothDevice object from the Intent
BluetoothDevice device = intent.getParcelableExtra(BluetoothDevice.EXTRA DEVICE);
// If it's already paired, skip it, because it's been listed already
if (device.getBondState() != BluetoothDevice.BOND BONDED) {
miewDevicesArrayfdapter.add(device.getName() + "\n" + device.getAddress());
}

'/ When discovery is finished, change the Activity title
} else if (BluetcothAdapter ACTION DISCOVERY FINISHED.equals(action)) {

setProgressBarIndeterminateVisibility(false); @

setTitle(R.string.select_device);

if (mNewDevicesArrayAdapter.getCount() == @) {
String noDevices = getResources().getText(R.string.none_found).toString();
mewDevicesArrayfdapter.add(noDevices);

Ewéva 7.39 O BroadcastReceiver tng khaong DeviceListActivity

Otav Méet to gpovikd ddotnua ¢ aviyvevong twv cuokevdv (12 devtepodrenta
nepimov) Kor oAokAnpwbei m  aviyvevom, M TN ¢ action 1covTol e
ACTION _DISCOVERY FINISHED «ot o titAog TG dpactnptotnTos moipvel tnv
i ¢ selected device (Ewova 7.39, onpeio 16).
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"Evag véog €heyyoc Eexvd, oto onueio 17 g Ewova 7.39, yia tov voAoyiopod pe
v getCount Tov TANOOVE TOV GLGKELAOV TOL EYOVV EVIOTICTEL 0T MOTOC TOV VE®V
ovokev®v MNewDeviceArrayAdapter. v nepintoon mov n getCount emioTpéyel
v TN 0, 0VTO oNUaiveL OTL OEV EVIOTIGTNKAV VEEG GUOKEVES AmO TN SLodKaGio TNG
aviyvevong, n Mota tov véov cvokevdv mNewDeviceArrayAdapter evnuepdveton

Y10l TO UN EVTOTIGUO VE®V cuokevdv Kot epgavitetat 6to Ul to oyetikd pnvopua.

IMa va Eexwvnoet g cvvoeon pe 1o avtikeipevo BluetoothDevice mpémel va sivon
yvoot) 1 MAC 6ievfuvon tov. Xe avtd 10 onpeio tov kKmdka, 1 dievduven MAC
pali pe dAdeg mAnpogopieg OTMG ival To OVopa TG GLOKELNG aTodnKevOVTAL GE pia
ArrayAdapter n omoio epgaviletar otnv 006vn tov ypnotn. H dievbvven MAC

umopei apyotepa va avaktnOei and ) Alota, yuo vo Eekvioet | oovdeon. [48], [50]

743.1.6 H ypo@iki] omEKOVION TG MOTUS TOV GVGKEVOV

Apyikd o ypiot¢ emAéyel and to Options menu tn "XVvdeon pHE GLOKELEC"
(Ewédva 7.40 a). Ot ovokevég katoywpodvial o 800 dapopetikég Aloteg (Ewdva
7.40 y). H npdtn Moto Tepléyel TG GUGKEVEG LE TIG 0TOleS 1) GLGKELN gixe cLVOEDEL
TOAOTEPO. XTNV TEPIMTOON TOV JEV VIAPYEL OTN AIOTO 1| GLOKELY| HE TNV Omoin

embopei o ypnomg vo. cvvdebel, emhéyel v "Avalnmmon ocvokevodv" (Ewova 7.40

B).

[aa] AnoBrkevon oTiyploTUNOL 0B6VNG

'ETtAoyr GUOKEUAG TUAOYF) GUOKEURG

AvTiOTOiX10UEVES OUOKEVEG (Paired Devices) AvTioTOiXL0PEVEG OUOKEVEG (Paired Devices)
LEMONIA-PC LEMONIA-PC

4C:80:93:15:54:54 4C:80:93:15:54:54

Dimitris Dimitris

FO:CB:A1:77:06:E1 FO:CB:A1:77:06:E1

Event Event

C4:21:C8:2A:3C:18 C4:21:C8:2A:3C:18
Mwpyng
FC:E5 )
ALCATEL one touch 908 ALCATEL _one_touch_908
94:71:AC:57:3C:E5 94:71:AC:57:3C:E5

USER USER
C0:D9:62:38:42:5¢ C0:D9:62:38:42:54

ALGBECIPEG OUOKEVEG
SYCEIIN CUCKEUWN Agv eVTOTLOTNKAV CUOKEVEG

Q 0,

TUVOEON PE GUOKELN  AVLXVEUGLUN GUOKELN

Ewéva 7.40 a) To option menu, B) n Aiocta ToV cuokev®@v pwy v "Avalijtnon
GUOKELMV K0l Y) 1| MGTO TOV GUGKEV®OV PETA T1) dtadikacia TG avalnTnong
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H epapuoyn Eexivd v aviyvevon 1@V vE®V GLGKELAOV TOL PpioKovTal EVTOG TNG
TEPLOYNG TG EUPELELag TS Ko dtaBéTovy evepyomotuévn v vanpecio tov BT. Mg
TOV TpOMO OVTO GLUTANPOVETOL 1) Oe0TEPN AMOTOL HE TIG VEEC OLOKEVEG TOL
aviyvevnkav. H viomoinon tov ypoaeikold pEPOVS ALTAOV TV EvEPYEIDV PplokeTon
oto apyeio device_list.xml. v emduevn mapdypapo mapovotdletal o oyxedUoUOC
TOV KOl O KMOKAG TOV TopAyetal pHEGo omd 10 TEPPAAAOV aVATTUENG AOYIGUIKOV

eclipse. [51]

7.4.3.1.7 Hdevice_list.xml

Otav Eekvd N dadwacion g oviyvevons T@v GUGKELOV 1| 000vN TG dlemaPg
tov ypnot (User Interface) “Emiloyn cvokeung” nepthapfdvet 600 Aioteg cuoKeL®V
TPOKEWWEVOL O YPNOTNG vo €MAEEEL TN oLOKELN pe TNV omoia embupel va
TPOYUATOTOGEL GVVOEST|. OTw¢ paiveTal 6TV €1KOVA TOL 0KoAOLOEL N TPMOTN AMoTa
“Avtiotoyopéveg ovokevég (Paired Devices)” mepiéyel TG GLGKEVEG TOV O YPNOTNG
elye mpaypoTonomoel moAMdTEPO cHVOEST Kot €101 €y yivel n avtictoiyion petald
TOV GLOKELGV. X1 OevTepn Aota “Albéciuec GLOKEVES” KATOY®POVVIOL Ol
OLOKEVEG OV evtomilovTal amd TN JdKacio NG oviyvevong aAld dev £xel yivel
OVTIGTOIY10T TOVG KOl KOTG GUVETELD 1| GUVOEGT TOVG LE TN GLCKELT] TOL dlevePYEl

NV OviYVELOT), GTN AIOTO QLT TEPIEXOVTOL Ol VEEC GUGKEVEG,.

Item 8

Aﬁtc‘rotxlouavsq ouokevEg (Paired Devices)

ltem 9

Sub ltem 9

LEMONIA-PC
4C:80:9 :54:54

Item 10

Sub Item 10

Dimitris
FO:CB:A1:77:06:E1

Event

ltem 11
- C4:21:C8:2A:3C:18

Sub ltem 11

MNnwpyng
FC:Eb:57:C3:5C:82

ALCATEL _one_touch_908

ltem 11 94:71:AC:57:3C:ES

Sub ltem 11 USER
C0:D9:62:38:42:54

AlaBETIPEG CUOKEVEG

Agev EVTOTIOTNKAY CUOKEUEG

Scan for devices

Ewoévo 7.41 a)Xyedracpnog Tov ypo@ukov pe to eclipse f) n telki popei tov
device_list.xml
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device_listxml 2

<Linearlayout wxmlns:android="http:// schemas.android. com/apk/res/android”

android:orientation="vertical"”

android: layout_width="match_parent”

android: layeut_height="match parent”

#

<TextView andreid:id="g+id/title paired devices”
android: layout_width="match_parent”
android:layout_height="wrap content”
android:text="@string/ title_paired devices”
android:visibility="gone"
android:background="#666"
android:textColor="#fff"

' androdid:paddingleft="5dp"

>

<ListView android:id="@+id/paired devices”
android: layout_width="match_parent"”
android:layout_height="wrap content”
android:stackFromBottom="true"
android:layout_weight="1"

>

<TextView android:id="g+id/ /title mew devices”
android: layout_width="match_parent”
android:layout_height="wrap content”
android:text="@string/title_other_devices”
android:visibility="gone"
android:background="#666"
android:textColor="#fff"

! androdd:paddinglefi="5dp"

-2

<ListView android:id="@+id/new_devices”
android: layout_width="match_parent”
android: layout_height="wrap_content”
android:stackFromBottom="true"
android:layout_weight="2"

I
<Butten android:id="§+id/button scan"

Ewéva 7.42 O k®dkog Tov apyeiov device list.xml

2TV TOPOTAVED KOOKO TOPOUTNPOVUE OTL SNUIOVPYOVVTOL dVO AVTIKEIHEVO TOTOV
Motoag tomov ListView. H mpmtn Moto TepIE)EL TIG GUOKEVEG UE TIC OTOIEG O YPNOTNG
elye ouvoebel maAodTEp VD 0T 0eVTEPT AloTa B TEPIAAUPAVOVTAL 01 GUGKEVEG TTOL

Ba evtomioTouy KaTd TN dtodtkacio TG avaliTnong VEOV GUGKEVMV.

7.4.4 H xhaon BluetoothChatService

H «\don BluetoothChatService givor avti oV TPOYHOTOTOEL TNV £YKOTAGTOON
Ko T dtayeipion g ovvdeong tov Bluetooth pe tig ddleg ovokevég. v Ewova
7.43 mopovcidletor n doun g kAaone. H kidon mepihapfavel ektodg and ™ pébodo
TOV Kotaokevaotr e, constractor BluetoothChatServise, tig nebodovg setState(int),
getState(), start(), stop(), write(byte[]), connect(BluetoothDevice),
connected(BluetoothSocket, BluetoothDevice), connectionFailed() Kol

connectionLost() ot Aertovpyiec TV 0TOIOV AVOADOVTOL GTIG EMOUEVES TAPAYPAPOVE.
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==Java Clags=>

(= BluetoothChatService

com.example. android. BluetoothChat

% TAG: String

5% D: boolean

%l NAME: String

% My _uuio: vup
nFmAdﬂpter: BluetoothAdapter
f mHandler: Handler

o mState: int

5%F STATE NONE: int

%F STATE LISTEN: int

% STATE_COMNNECTING: int
%F STATE COMMECTED: int

{?Ellu etoothChatService(Context, Handler)

@ setStatefint)void

@ getState()int

@ start():void

@ connect{BluetoothDevice)void

@ connected(BluetoothSocket, BluetoothDevice ) void
@ stop(yvoid

@ write(byte[]). void

= connectionFailed():void

@ connectionLost().void

Ewéva 7.43 H dopn ¢ khaong BluetoothChatService

H BluetoothChatService omuiovpyet éva thread mov axovel T eloepyOUEVEG
ouvvdioels, éva GAAo thread yio ™ dnpovpyio g cvvVOEoNG e piot GLOKELT Kot £val

thread yia v Tapovcioon tov dedouévmv Tov peTadidovTal Katd T cOVOEST).

7.4.4.1 H 690vdg061 600 GLOKELOV

"o va ouvdebobv 600 cvokevég (Connecting Devices) péowm e epappoyng, Oa
TPEMEL TPAOTO VO YIVEL 1 EYKOTAGTACN TNG EPOPUOYNG KOl 0TI dVO GvoKeLES. Ot
ovokeLég Ba Aettovpyncovv pe Baon to TpdTLO TOL server kot Tov client, n o
ovokevn Ba avordper To poAo Tov Server o omoiog apykd Oa AouPdvel oot
dnuovpyiag socket kot ot cvvéyela Oo amodéyetor | Oa amoppinTel avaroyo pio
ovvdeon kal n GAAn cvokevn oto poAo tov client mpémetl va Eekivnoel T GUVOEST
(xpnoomowwvtog t oevbuvon MAC g cvokevng server). H dnuovpyla piog
ovuvdeong €xel emtevyBel O6tav 0 SOKOUICTAG Kot O TEAATNG €xovv amd &va
ovvdedepévo BluetoothSocket 610 idlo RFCOMM (Radio frequency communication)

KOVOAAL.
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H andéktnon tov BluetoothSocket omd tov server kau tov client yivetor pe
drapopetikove Tpdmovg. O server Bo amoktrost ) ovvdeon pe to BluetoothSocket
otav anodeytel to aitnua tov client ywo o eicepyopevn ocvvdeon evo o client Oa to
AaPet tn ovvdeon pe to BluetoothSocket dtav Eexivnoet éva RFCOMM kavait mtpog
oV Server. Xe ovtd to onueio, Kabe ocvokevn umopel va AdPel Kot vo oTeilel

dedopéva ue T Lopen streaming.

Ewova 7.44 Socket Bluetooth

Mia teyvikny vAomoinong tov Bluetooth Socket sivar n avtdpatn mpogtopocio
K60e ovokeLNg otV avainymn Tov POAOL TOL JLKOUIGTH, £€Tol MOcTe M kobepio
oLoKeELN va. £)EL Eva avolktd Server socket kot va apovykpaletal Tig KANOEG Yo
oLVOEDT. XTI GUVEKELX, 1] GUCKEVT UTOPEL EITE VAL APYIKOTOMGEL L1 GOVOEST] LE IO
GAAN ovokevn kot vo. avardpel to polo Tov meAdn gite va prio&evioet "host” upia
ohvdeon Kot va avoifel Eva server socket votepa and aitnpo Tov £yl oTeihe N GAAY

GLGKELN Kot Vo, avoAdPel TO pOAO TOV S1OKOIGTY.

o Bluetooth pairing request

To pair with "android phone”,
confirm that it is showing the
passkey: 980653,

| Dot Pair

Ewéva 7.45 To mapadvpo drwaroyov Cevyomoinong (pairing) Tov Bluetooth

Xnueioon: Av ot 300 GUOKELEG OEV £YOVV OVTIGTOLLIOTEL 6TO TaPEABHV, TdTE TO
mAaicto tov Android (framework) avtopato Oa epeavicet To aitnpo ovTleToiyiong
OTO YPNOTN KATA TN ObpKELD TNG dtadkaciog Tng ovvoeons, Onwg GatveTol otV
Ewoéva 7.45. Katd v mpoomdfeio TG cOVOECNG TOV GUOKEV®V, 1| EPAPUOYN OEV
eAéyyel av ol ovokevég eival cvvdedepéves. H mpoomdBela g onpovpyiog tov

KavaAlov chvoeong RFCOMM 6o umhokapiotel péypt o xprotg va ovTioToylotel
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pe emrvyio, 1 dnuovpyio Tov kavoiov cvvoeong RFCOMM Ba amotdyet, €dv o
YPNOTNG OOPPIYEL TNV OVTIGTOLYION, N OTAV AmOTOYEL N avTloTolyion N ANn&et o

YPOVOC NG avtiotoiyiong. [51]

74411 Anmuovpyio cOvoeong HE TNV 1OOTITO TOV OLOKOULOTI

(server)

Mo va dnpovpynBel o ocvvoeong peta&d 000 cGuokeLOV TPEMeEL N pic omd TIg
OVLOKEVEC Vo avaAdPel to poAo Tov dlakoutoty (Server) datnpovtag £vo avoryto
BluetoothServerSocket. O dakopotc £xel avolytd to server socket (Ewova 7.47,
onueio 1) Kot aKOVEL TOL GLTHLOTO GVVOEGTC TOV GTEAVOLV Ol YEITOVIKEG GLUGKEVEC.
Otav 0 d10KopoTNG AmodeXTEL £vOL QUTALOTA GUVOEOTG TOTE TAPEXEL TN CLVOEGN
BluetoothSocket ot ovokevr| tov meAdt. Otov gykatactabei n cdvVdeon TOL
BluetoothSocket and to BluetoothServerSocket, tote to BluetoothServerSocket éyet
™ ovvatdtra (Kot emPAAAETOL) VO OMOPPINTEL TO. OUTAUOATO TOV ECEPYOUEVOV
OLVOECE®V, €KTOG OV TPOKELTOL VO OTOOEXTEL TEPIOCOTEPEG GLVOECELS. APOV
dnuovpyndei n ovvdeon tov BluetoothSocket, to BluetoothServerSocket kigiverl kot

OTOOEGILEVOVTAL Ol TTOPOL TOV.

[Mapakdtom meprypaoetorl 1 foacikn dtadikacio yio T dnpovpyia evog server socket

KO 1] Aod0yN| HOG TETOL0G GUVOESTG:

1. H dnovpyia evog BluetoothServerSocket yiveton pe v kinon g pebddov
listenUsingRfcommWithServiceRecord (NAME, MY_UUID).
H otaBepd NAME (tdmov string) mepiéyet évo avayvopiotuo Ovopo thg
vanpeciag, Yo To omoio to cvoTuo ovtopata Ba dnuovpynost pio véa
eyypoon Service Discovery Protocol (SDP) otn Pdon dedopévev tng
cvokevng (to dvopa givar avBaipeto Kot pmopel amAd vo givor To dGvopa g
epapuoyng). To MY_UUID eivar éva avayvoprotiké UUID (Universally
Unique Identifier) mov mepihappdveton otnv eyypaen SDP. AnAadr, dtav o
neAdng mpoomadnoel va cvvdebel pe avt) ™ ocvokevn, o Exer éva
avayvoptotikd UUID nov npocdiopilet pe povadikd tpomo v vanpeciol e

v omoia BéAel va cuvdebei (Ewova 7.47, onueio 2).
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Avtd ta avayvoplotikd UUIDs npénet vo tauptdlovy yio vo yivel amodekTn
N ovvdeon (oTo EMOUEVO PuaL).

T givon to UUID;

To Universally Unique Identifier (UUID) &ivot éva string ID (128-bit) mov
ypnoomoteital ywoo va mwpocsdopicel v vanpesio tov Bluetooth g
epapuoyns pe povadikd tpémo. To UUID eivan apketd peydlo kot umopel vo
emheyel omoladnmote tuyaio akoAovdio ywpig va dnpovpyel cOyyvon.

' Unigque UUID for this application
rivate static final UUID MY _UUID = UUID.fromString(“fad7c@d@-afac-1lde-8a39-8880208c9a66");

p

Ewéva 7.46 O k®dikag Tov Universally Unique Identifier

2. Epocov dev vmhpyel kdmowo, ouvoeot, Eekivd n aKpOOoN TOV ouThUATOV

ovvdgog He TV KAnon ¢ nebodov accept().
H xion g pebddov accept() sivar o kAnon omokielcpon dniadn Oo
emotpéyel TN ite 0tav pio oVVOEST Yivel amodektn 1| 0Tov GupPel Kdmolo
o@dlua kot eppaviotel pio exception (Ewova 7.47, onueio 3). Mia cdvdeon
YIvETOL OTOOEKTH HOVO OTOV LI OTTOLOKPVOUEVT] GLUOKEVT £XEL OTEIAEL Eva
aitnua cvvoeong 1o omoio mepi€yxelt o UUID kot to UUID touprdler pe
Kamowo amd TIC eyypapés mov €haPe o Olwkopotig Otav dkovye Ta
gloepyopevo autuata. Otav elvar emitoyng m kAnon 1ng accept() Oa
emotTpéyel pio ovvdeon BluetoothSocket.

3. Av éyet eykaBdpubel pio 6HvVIEST Kol deV TPOKELTOL VAL YIVEL ATOJOYT| GAA®V
ovvdéoemv T0Te KaAgiton 1 uébodog close() dmwg paivetar 6to onpeio 5 Tov
KOOKO TNG TOPUKAT® EIKOVOG.

Me v kAnon ¢ close() yivetaw | amodéopevon tov server socket agpov dev
Ba yiver n amodoyn GAL®V GUVOECEMVY KOl 1 ATOOECUEVGT) OAOV TV TOPOV
oL KataviAwve to Server socket, aAAd dev kAeiver T ovvdeom TOL
BluetoothSocket mov emotpeye n accept(). To mpwtdKoAro eMKOIVOVIOG
RFCOMM emtpénel povo éva GLVOEOEUEVO TTEANTN OV KOVAAL TN QOpd,
OTOTE OTIC TEPIOCOTEPEG MEPMTMOELS £lvol Aoykd v KaAeiton 1 puéBodog
close() otmv BluetoothServerSocket oapéowg petd v amodoyn piog
ovvdeong socket (Ewova 7.47, onueio 4).

H xAfon g accept() dev Ba mpénet va exteleotel oto thread tng main activity U,

10Tt elvan por kAo amokAEIGHoL Kot o gpmodicel kdbe GAAN aAAnAemiopaon pe
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mv gpapuoyn. o v akvpwon picg kKANong omokAelopon 0mwg sivar n accept(),
mpénel vo. yivet m kAnon ¢ close() ommv BluetoothServerSocket ( v

BluetoothSocket) amd diio viua.

/{ The local server socket
private final BluetoothServerSocket mmServerSocket;

private class AcceptThread extends Thread { o

public AcceptThread() {
BluetoothServerSocket tmp = null;

ff Create a new listening server socket

try {
|tmp = mAdapter.listenUsingRfcommiithServiceRecord (NAME, MY _UUID); | o
} catch [I0Excepticn e) {

Log.e(TAG, "listen() failed”, e);

mmserversocket = tmp;
1
public woid run() {
if (D) Log.d(TAG, "BEGIN micceptThread” + this);
setName( "AcceptThread™);
BluetoothSocket socket = null;
/f Listen to the server socket if we're not connected
while (mState != STATE CONNECTED) J
try {
// This is a blocking call and will only return on a e

// successful connection or an exception
socket = mmServerSocket.accept();

} catch (IOException e} {

Log.e(TAG, "accept() failed", e);

break;

}

ff If a connection was accepted
if (socket != null) {
synchronized (BluestoothChatService.this) {
switch (mState) {
case STATE LISTEN:
case STATE CONNECTING:
J/ Situation normal. Start the connected thread.
connected(socket, socket.getRemoteDevice());
break;
case STATE _NONE:
case STATE CONNECTED:
/{ Either not ready or already connected. Terminate new socket.

try {
socket.close();
} catch (IOExcepticn e) {

Log.e(TAG, "Coculd not clese unwanted socket”, e);

break;

¥

if (0} Log.i(TAG, "END micceptThread”);
1

public woid cancel() {
if (D} Leg.d(TAG, "cancel " + this);

try 1
|mm5er‘ver‘50cket.close(];| o
} catch (IOException e} {

Log.e(TAG, "close() of server failed", e);
b

v

Ewova 7.47 Mlapovoeiaocn evog VIIRATOG 0.7T0 T1) TAEVPE TOV SEFVEN Yid TNV
070001 ELGEPYONEVOV GVVIEGEMY
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2T0V TOPATAVE KOOIKO LOVO [l €10epyOUeVT ovvoeon yivetor amodektn. Otav
po cvvoeon yivel dektn katl dnuovpyndet to BluetoothSocket, 1 epapuoyn otélvet
10 BluetoothSocket mov viomotel T cOvdeon oe Eva Eexmplotd Vipa Kot KAEIVEL TO

BluetoothServerSocket kot To Bpoyo.

Ortav 1 accept() emotpéyel to BluetoothSocket, to socket eivor non cuvdedepévo,
Yo 10 Adyo avtd dev mpémer vo KaAeitow 1 connect() (Omwg ocvuPaivel pe

dladkacio TG cVVOEST Amd TNV TAEVPE TOL TEANTN).

H «inon tc getRemoteDevice() ypnowomoteiton yioo v dnuovpyiog upiog

oLVOEDNG KOl OVGLOCTIKA EEKIVA TO VILLOL TNG GVVOESTG.

Y10 onueio 6 oL KOO NG Tapandve ewovag, N pEBodog cancel() koleiton
TPOKEWEVOD Vo KAeloel KA cUVOEST TTOV EMXEPEITAL OO OTOLOONTOTE VI LEGOL

otnv BluetoothChatService. [51]

7.4.4.1.2 Anmovpyio covoeong pe Ty w010TNTE TOL TELATT (Client)
H 6\ dwdikaoio and v mhevpd tov meidt (client) yivetar pe v dnuovpyia
tov vijnotog ConnectThread oto omoio apyikd dnuovpyodvtar 600 AVTIKEILEVO TO

BluetoothSocket kot to BluetoothDevice (Ewova 7.48, onpeio 1).

Mo va Eextvnoel 1 GVOKELT] TOV TEAATN O GUVOEGT WE L0 OTTOUOKPLGUET
ovoKkeL] (U GLOKELN OV KpaTd Eva avolytd server socket), Oo mpémel TpdTa VO
onpovpynBet éva avtikeipevo BluetoothDevice mov avtictotyel otnv amopokpucopévn
ocvokevn M omola €yl emkeyel Kotd v dwdikacia g "Avalitmong cvokevmv"”
(Ewova 7.48, onueio 2). IMopdiinia opyikomoleitor n petafinty tmp mwov eivau
tomov BluetoothSocket pe v tyun null (Ewoéva 7.48, onueio 2). Apéowc petd.
ypnowomoteitar  to  ovrikeipevo BluetoothDevice yia ™ onuiovpyio  €vog

BluetoothSocket xat v évap&n g cvuvdeong.
H Paown dadikasio etvor 1 axdAovdn:

1. Me mv «\on g pebodov createRfcommSocketToServiceRecord
(MY _UUID) dnuovpyeitan pio obvoeo BluetoothSocket

ypnoporoiwvtog o BluetoothDevice mov aviimpocsonedel T GLGKELT TOL
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EVIOTIOTIKE amd TN Jwdkocio g avalnmmong v cvokevmv (Ewova
7.48, onueio 3).

[Ipoetowdaletor n ovvdeon tov BluetoothSocket pe v omoia o cuvdedel
n ovokevn BluetoothDevice (Ewoévo 7.48, onueio 4). To UUID nov
nepvael €00 mpémnet vo touptdlerl pe o UUID mov ypnopomoteiton and tov
eEumnpetnn-server otav ovoiel to BluetoothServerSocket tov (pe
KM\on g ueBddov  listenUsingRfcommWithServiceRecord(String,
UulID)).

2. Exxivnon g obvdeong pe tnv kAqon g nebddov connect().

Me v kAfon ¢ pebddov connect(), dmwe @aiveror oto onueio 6 NG
ewovag mov akoiovbei, To cvotnua Eekvd pia avalitnon SDP oty
OTOLOKPVGUEVT] GLOKELN, He okomd 710 taipiacpa tov UUID. Av 1
avalnmmon eivol €mMTLYNG KOl 1) OMOUAKPUGUEVT] GUOKELYT] ATOOEYTEL TN
ovvoeon, Ba anodobel o kavdir RFCOMM mnpog yprion xotd ) didpreta
™m¢ obvdeong ko 1 connect() Oa éxet exteleotel pe emruyio. H kinon g
connect() eivar pia kKAnon omokAespov. Edv, yio omolodnmote Adyo, m
oOvdeon amothyel | mapéABer 1 ANEN Tov ypdvov g pebddov connect()
(et amd mepimov 12 devtepdrenta) toTe B gppaviotel o exception.
A@o?b damiotmbel KAmo10 oPdiua pe TV EREAvVIoT TG exception tote Oa
KAnOei n connectionFailed() kot O Egxvioet 1 dadikacio KAEIGIHOTOG TOV
socket pe v kAnon g close() omwg eaivetar oto onueio 7 TOLV KOO
¢ Ewova 7.48.

Eme1om n pébodoc connect() eivor pio kAo amokAelopov, n dwadikocio
ovuvdeong Ba mpémel va yiveton mévta e vipa Eexmplotod amd ovTod NG

main activity.

Xnueiwon: H cvokevn Ba mpémel va punv ektedel v dtadkacio tng aviyvevong
OLOKEVOV KATA TNV KAN o1 ¢ peBddov connect(). Av 1 dadikacio TG aviyvevong
etvar og e£€MEN, 10TE M Tpoomdbela TG ovvdeong Ba emPpadvuviel onuavtikd Kot

etvar mBavod vo amotoyet.
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private final BluetoothSocket mmSccket;

private class ConnectThread extends Thread {
private final BluetoothDevice mmDevice; o

public ConnectThread(BluetoothDevice device) {
mmDevice = device;
BluetoothSocket tmp = null;

// Get a BluetoothSocket for a connection with the
// given BluetoothDevice

try {
[tmp = device.createRfcommSocketToServiceRecord (MY _UUID); | e
} catch (IOException e) {

Log.e(TAG, "create() failed", e);

I
[mmSccket = tmp; |
¥

public void run() {
Log.1(TAG, "BEGIN mConnectThread");
setName("ConnectThread™);
/{ Always cancel discovery because it will slow down a connection
[mAdapter.cancelbiscovery(); |
/7 Make a connection to the BluetoothSocket

try {
/f This is a blocking call and will only return on a
/{ successful connection or an exception
[mmSccket. connect(); |

} catch (IOException e) {
connectionFailed(};
// Close the socket

try {
|mm50cket.close(}j|
} catch (IOException e2) {

Log.e(TAG, "unable to close() socket during connection failure™, e2);

// start the service over to restart listening mode
BluetoothChatService.this.start();
return;

// Reset the ConnectThread because we're done

synchronized (BluetoothChatService.this) { o

mConnectThread = null;
s
/{ Start the connected thread
[connected(mmSocket, mmDevice); | o

public void cancel() {

try {
[mmSocket.close(]); |

} catch (IOException e} {
Log.e(T7AG, "close() of connect socket failed", e);

h
Ewova 7.48 Tlapoveioon evog vijpatog amd T whevpa tov client yia v
gKKivnon piog ovvoeong
Y10 onueio 5 Tov kKOS ¢ Tapandve ewkdvag, kodeitan n cancelDiscovery() yia
VO AOOEGUEVTOVY 01 TOPOL TOV OEGUEVOVTOL OO TNV EPOPLOYT KATE TV dtadKacio

¢ aviyvevong. H cancelDiscovery() kaAeitol mdvta mpv va yiver 1 cOvoeot).
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H xinon g BluetoothChatService() yiveton epdcov €xetl teherdoetl 1 droditkooio
™G oOvdeoNG Yoo va EEKIVIOEL TO VAU TNG METAPOPES Tmv dedouévwv tov chat,

(Ewova 7.48, onueio 8).

To vAua g ovvdeong Eexwvd pe v connected(mmSocket, mmDevice) oto
onueio 9 oL KMIKA TNG TOPATAV® EKOVAS, UEGH amd TO OmMOi0 TEPVIOHVTAL MG

napauetpol 1 mmSocket kot 1 mmDevice.

H «\qon g cancel() yiveton 6tov pio. oovdeon Ppioketar oe e£EMEN Yo va
KAgioel 1o socket pe v dwdikacio kKAewoipatog tov socket péow g close() (Ewova,
7.48, onueio 10). Me avtdév tov tpdémo Ba kheicel apéowg 1o socket kot Oa yiver n

ATOOEGUEVOT] OADV TOV EGOTEPIKMDV TOpwV. [51]

7.4.4.2 H owyeipron 106 ovvoEoNS

H BluetoothChatServise avolappaver ) OSwyeipton g ovvdeong. H
ConnectedThread mov meprypdoetor 6€ avTn ™V TOPAYPAPO dloyelpileTtar To viua
(thread) to omoio Tpéyel katd T S1ApKELD TNG CVVOEONS UE U0 OTTOUOKPLGUEVN
OLGKELN KOl EKTEAEL TNV HETASOOT TOV EIGEPYOUEVMV KOl EEEPYOUEVOV UNVOUATOV.
2myv mepintwon mov €yovpe pio cuvoeon 000 (1 TEPIGGOTEPMY) GLGKELGV, OVTO
onuaivel 61t n kabepio omod TIg cLOoKEVEG aVTEG Oa £xet Lo ovvdeon BluetoothSocket.
H dnlwon avtg g petafAntig kot ) dnpovpyia tov socket yivetar avtictoyo ota
onueia 1 ko 2 1oV KOOSO NG Tapakdto ekoévag. Me tov tpomo avtd Eekvd M
LETAOOON TV O£dOUEVAOV UETOED TMV CLOKELMOV. XPNGLUOTOUDVTOG TN CULVOEST

BluetoothSocket, 1 dtodikacio TG HETOPOPES TOV SESOUEV®V €IV OTTAN:

1. T ™ dwdwacio TG HETAPOPAS TOV OEOOUEVOV YPNCUYLOTOLOVVTOL dVO
avtikeipeva tomov InputStream kou OutputStream. H mAwon, 1 dnovpyio
Kot M opywomoinon tov InputStream kot tov OutputStream pe to
avtikeipeva. mminStream kot mmOutStream yivetow oto onueio 3 g
Ewova 7.49. Ta Streams yepiCovtar m peta@opd tov 0£00UEVOV HEGH TOL
socket, 6mw¢ Qaivetal 6to onueio 4 Tov KMOSIKA TNEG TOPAKAT® eKOVAS. Mg
™m ypnon tov pebddwv getlnputStream() wor getOutputStream(), ta
gloepyopeva ko e€epyopeva streams amodnkedovion apylkd 6Ta TPOSOPIVE

avtikeipeva tmpln ko tmpOut ko PeETd Ta TEPIEXOUEVA TV TPOCOPIVAOV
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aUTOV pHeTAPANTOV omofnkevovtolr ota  avtikeipeva mminStream ko

mmOutStream (Ewova 7.49, onueio 5).

private final BluetoothSocket mmSccket;
private final InputStream mmInStream;
private final OutputStream mmOutStream;

private class ConnectedThread extends Thread { o

public ConnectedThread(BluetoothSocket socket) {

Log.d(TAG, “"create ConnectedThread”);
mmsocket = socket; o
InputStream tmpIn = null;
OutputStream tmpOut = null;
// Get the BluetocothSocket input and output stream
try {
tmpIn = socket.getInputStream();
tmpOut = socket.getOutputStream();
} catch (I0Exception e) {
Log.e(TAG, "temp sockets not created”, e);

mmInStream = tmpln;
mmOutstream = tmplut;

Ewova 7.49 H ConnectedThread tng BluetoothChatService (enpeio 1-5)

(K]

2. X ovvéyeln péca otn owdtkacio run() yivetar 1 avéyvoon kot 1 €yypoen
TOV Je00UEVOV UECH TOV streams e T ypnomn tov pebodwv read(byte [])
kot write(byte []), avtiototyo. Enpovtiky eivat 1 xpnomn evog E101KOD VIUOTOG
Yoo OAo T stream NG avayvedong Kot TG YPOeNS, O0TL ot KANGES T®V
pnebdowv read(byte []) ko write(byte []) elvar kKAnoglg amokieicpov. [a myv
arofnkevon twv bytes mov emoTpépovion and v read() dnuovpysitan pia
buffer petafint tomov byte (Ewova 7.50, onueio 6).

public wvoid run() {
Log.1(TAG, "BEGIN mConnectedThread™);
byte[] buffer = new byte[l@824]; °
int bytes;

// Keep listening to the InputStream while connected
while (true) {

try {
/f Read from the InputStream
bytes = mmInStream.read(buffer);
// sSend the cbtained bytes to the UI Activity
mHandler.obtainMessage(BluetoothChat.MESSAGE_READ, bytes, -1, buffer)

sendToTarget();

} catch (IOException e) {

Log.e(TAG, "disconnected”, e);

connectionlost();
break;

Ewévo 7.50 H run() Tng ConnectedThread (enueia 6, 7)
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O Bpdyog while (Ewdva 7.50, onueio 7) dnuovpyeiton pe okomd To
InputStream va agovykpdletor T AYnN TOV EIGEPYOUEVOV OEOOUEVOV LEYPL
vo gpeoaviotel pio exception. Xt cvvéyea m read (byte []) 6o mepyuéver
(umhokapet) péxpt va vdpéet kATt Yo va dtoPdoet omd To stream.

H dadwkacio g eyypaoeng mpayuatonoteitor pe tnv write(byte []) (Ewdva
7.51, onueio 8) n omoia cvvibwg dev umhokapet. H write(byte []) umopei va
UTAOKAPEL TOV EAEYXO TNG PONG, EAV 1 OTOUOKPVGUEVT) GLOKELN Oev KaAel
apketd ypnyopa 1t read (byte []) yio va dwfdcel dedopéva pe amoTEAESHOL
va yepicovv ot evoldpecotl buffers emedn o kOplog Ppdyog aplepdVETUL GTNV

avayvoon Tov dedopévev amd v InputStream.

puElic void write(byte[] buffer) {
try { ‘I:I'

mmoutStream.write (buffer);

[/ Share the sent message back to the UL Actiwvity
mHandler.obtainMessage(BluetoothChat.MESSAGE WRITE, -1, -1, buffer)
.sendToTarget();
t catch (IOException e) {
Log.e(TAG, “"Exception during write", e);

}

public void cancel() {
try {

mmsocket.close();
} catch (IOException e) {

Log.e(TAG, “"close() of connect socket failed”, e);
}

}

Ewove 7.51 H write() kon 1 cancel() Tng ConnectedThread (enpeia 8, 9)

O constructor dnuovpyei To anapaitto streams. Otov 1 read(byte []) dwopdost o
dedopéva Kot emoTpapovv ta bytes amd to stream tote o dedopéva amocTEALOVTAL
oV kvpila dpactnpotra tov Ul ypnoomoidvrag éva avrtikeipevo tomov Handler
amo TN YOVIKY KAGoT. Z1n cvvéxeln mnyaivel miom Kot mepuével mepiocdtepa byte

oo to Stream.

H amootoln tov e&epydpevav dedopévev TNV ATOUAKPUGUEVT) GUGKELT] YivETOL

ue v kAnomn g nebodov write() Tov vijpaTog amd v KOpLo dpacTnPLOTNTO.

H pébodog cancel() (Ewcova 7.51, onpeio 9) tov vApatog gival GNUOVTIKY Yo Vo,
umopel va teppotiotel 1 obvoeon pe 1o KAgiowo tov BluetoothSocket omotadnmote
YPOVIKN oTiyun. Avt 1 uébodog Ba mpémel mévta vo KaAgitor OTav 1 GOVOEGT TOV

Bluetooth tehmoet. [51]
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7.5Anuovpyio kou owyeipion tng BA

H Bdon Agdopévav (BA) mapéyet Evav ypryopo kat VEMKTO TPOTO TPOGROCNC
yio ™ Otoxeipton TOALTAOKOTEP®Y OOUMV JEGOUEVOV. XTI TOPAYPAPOVS TTOL
aKoAovBovv mapovcidlovion o onuavtikodtepa onpeio Twv BA mov ypnotipomotel n
epapuoyn. Ot Android epappoyég ypnowonoodv v yAdooca SQLite ywo

dnupovpyia Kot dtoyeipton TV pyact®dv Tov apopolv Tig BA

7.5.1 Tuveivar opmg n SQLite;

H SQLite givan pio ydwood dayeipiong Phoewv Sed0pEVOV, 0vorXTOD KMOIKOL
(Open Source), n omoio. VrooTNPIlel TO YAPAKTNPIOTIKA cvoyETiong ™S SQL omwg
etvar 1 obvtadn, N petagopd kol ot étolues onilmoels. Emtpénetl tig docoinyieg
ACID (Atomicity, Consistency, Isolation, Durability njtot atopkdétto, cvvéneta,
QTOUOVAOCT], HLOVILOTNTA) TOL gfval éva GOVOAO W0THTOV TO 0oio gyyvdrtat Ot ot
ouvorlrayég oty BA Aettovpyovv a&iomiota. Aev anoutel Egxwplot gykatdotoon M
ocvvtnpnon, ival eviaio dll mov avartvooeton mapdAinio pe to APl Amofnkevet og
povadkd apyeio (crossplatform compatible). Xe oyéon pe v SQL n ypron g
SQLite &gl pkpés anoutnoeig og yopo kor pviun (325KiB fully configured 190KiB
0 Pacwog mopnvag). Elvar ypappévn oe ANSIC mpdypo mov mopéyet owbéoipa
bindings ywo mépo TOALEG GALEC YADGGEG.

SQlite
A S Sun
- < Dropbox
7 -
Amjfus ghE
2 X ~6L~/J\"/C)
‘ symbian

@ o D

Ewéva 7.52 H SQL.ite
Amoutel Mydtepn pviun (mepimov 250 KByte) xatd to ypdvo ektédeonc tov
koowa. H SQLite vmootnpilel toug THmovg 0£00UEVOV TOV KEWWEVOV, TOV OKEPOLOY

KOL TOV TPOYUATIKOV aplOpdV, To SEG0UEVMV OV ULPAVIOVTOL LE OTOLOONTOTE GAAN

Hopo1 Bo TPEMEL VO LETATPATOVV OTIG TOPUTAV® HOPQEG dedopévav. [52], [53]
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7.5.2 H khaon ChatContact

H xAdon ChatContact ypnowomoteitor yio T OMUOLPYIN. TGV OVIOTNTOV TOV
YPNOT®V oV avtaAldoovy ta chat pnvopotoa. O k®dkag Tne java dnuovpyei
doun ¢ BA, ta medio e BA Oa ypnoyomomBovv apydtepa yioo v yiver m
dwxeipton kot n amobnkevon tov dedopévav otn Paor. Ot petaPfintéc e BA eivan
N _id mov glvat akéPALOL TOTOV KO AVTIGTOLYEL GTOV KMOIKO TOV YPTGULOTOLEITOL MG

TPOTEVOV KAEST Ko Ta ah@apBuntikd username, _date, _time kot message.

(= ChatContact

& _id:int

& uszername: String
& _date: String

& _time: String

4 _message: String

| & ChatContact()
-:;FChatCuntact(int.String.String.String.String}
{,FChatCuntact(String.String.String.String}
@ getlD(}:int

@ setlD{int):void

@ getUsername():String

@ =etUszername(String):void

@ getDate():String

@ setDate(String ) void

@ getTime().String

@ sefTime(String):void

@ getMessage():String

@ setMessage(String):void

Ewovoe, 7.53 H dopn g khaong ChatContact

H doun g ChatContact mov mapovcidleton otnv Ewove 7.53 mepiéyer tig

pebooovg:

* Tpelg Kataokevaotég constructors ChatContact

o v getlD kou v setID yia v gicaywyn kot v e£oymyn TG TUPAUETPOV
T0L KOoKoy, _id, otn BA

o 1nv getUsername ko tnv setUsername yio v €icaymyn kot v e&aymyn
NG TOPAUETPOL TOV OVOUATOG, username, 6t BA

e v getDate ka1 v setDate yw v ewoayoyn kot mv eéaymyn g
TOPAUETPOL TG NUepounviag, date, otn BA

e v getTime xor v setTime yw v ecayoyn kot v eEayoyn g

TOPAUETPOL TG Dpag, _time, ot BA
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e v getMessage kot v setMessage yio TNV 100ymyn Kot Ty e£aymyn g

TOPOUETPOL TOV UNVOLOTOS, _message, ot BA

package com.example.android.BluetoothChat;
public class ChatContact {

ffprivate variables

int _id;

String _username;

String _date;

String _time;

String _message;

/f Empty constructor
public ChatContact(){

}
// constructor
public ChatContact(int id, String username, String date, String time, String msg){ ===
this._id = id;
this._username = username;
this._date = date;
this._time = time;

this._message = msg;

¥
ff constructor
public ChatContact{String userpame, String date, String time, String msg){
this._username = username;
this,_date = date;
this._time = time;
this, message = msg;

1

/S getting ID

public int getID(){
return this._id;

1

// setting id

public woid setID(int id){
this._id = id;

1

J// getting username

public String getUsername(){
return this._username;

}

// setting username

public void setUsername(String username){
this._username = username;

b

// getting date

public String getDate(){
return this._ date;

h

// setting date

public void setDate(String date){
this._ date = date;

¥

// getting time

public String getTime(){
return this. time;

¥

// setting time

public void setTime(String time){
this, time = time;

3

// getting message

public String getMessage(){
return this. message;

i

// setting message

public veoid setMessage(String msg){

this._message = msg;
¥

Ewévo 7.54 H khaon ChatContact
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IMa 10 oKOmod NG OMOVPYING TOV EMAPDV YPNCLUOTOIOVVTOL TPEIS SLOPOPETIKOL
constructors, m TeYVIKY OUTN E€lval YVOOT] ®©C TEYVIKN TNG VLAEPPOPTOONG
(overloading) piog peboddov kat vrootpileTol amd TV YADGCO TPOYPUUUATIGHOD TNG
Java. Zopodva pe v tevikn avt) ToAAATAES néBodotl pumopohv va potpdlovtal To
1010 Ovoua aAAd dev uTopoHV Vo LILAPYOVY TAPOTAVE® OO Lio LE TO 1010 ATOTOTMLOL.
Me Alya Adywa ) veppoptmon pebodmv dnovpyei pebddovg pe 1o 1010 Ovopo aAld
pe SopopeTikd opiopato 1060 MG mPog To TANB0G OGO Kol ®G TPOS TO €100 TV
OPIOUAT®VY. XTNV TEPIMTOOTN HOC M LVAEPPOPT®ON evtomiletar ot ONMAW®GCN TOL

KOTOOKELOGTY constructor.

Onwc eaivetarl kol oto onueio 1 ¢ Ewdva 7.54 dnuovpyovvror tpeig pébodot
KOTOGKELOOTAV, N pio an' avtég eivan Evag ddelog constructor o onoiog dev d€yxetan
KOVEVO OPIGHOL KO YPNCLULOTOLEITOL apyIKd kaTtd T onAworn g BA o6mov dev
arorteiton n Vmopén tov mediov. H devtepn pébodog kotackevaotn d€xetol To
opiopata _id, _username, _date, _time ko1 _message g mapapétpovg 16660V TV
onpovpyeiton pio eyypaetn, Kot 1 Tpitn OEXETOL MG TOPAUETPOVS IGO0V T OPIGHLATA
_username, _date, _time ko1 _message, dnAadn Kol Ot TPELS AVTOl KOTOCKELOOTEG

£XOVV SLOPOPETIKO ATOTOTMLAL.

Ot endpeveg pébBodol g KAAGNC YPNOYOTOOVVTOL Yo TNV E€1G0YMYN Kot TNV

avaktnon tov nediov _username, _id, date, _time kot _message tov ypnotov.

IMivaxog 7.1 H dopn g BA ™ ChatContact

IMivaxeg: ChatContact
Iedio Tomog Kiewoi
_id int Primary
_username String
_date String
_time String
_message String

Ytov mponyovevo Tivaka topovctdletal ) doun e BA mov dnpovpyeitan pe v

KAdon g ChatContact. [54], [55]
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7.5.3 H xhéon Conversation

[Mapopota pe v dnovpyia g khaon ChatContact eivon kot 1 dnpuovpyia g
KAGong Conversation n omnoia ypnowomoteiton Bondnrtikd yio v tavounon tov
OVOUATOV TOV YPNOTOV TOL avtaAldocovy ta chat unvopota. H khdon Conversation

omwg gaivetal oty Ewova 7.55 mepiéyet tig pebddovg:

e TPELC KATAoKEVOOTEG constructors Conversation

e v getlD xor v setlD ywo v eicaymyn kot v e€aymyn g TopAUETPOV
TOL K®O1KoV, _id, otn BA

e v getUsername kot v setUsername yio v swooywyn Kot v e&oymyn

NG TOPOUETPOL TOV OVOLOTOG, _USername, otn BA

X

(& Conversation

& _id:int

4 _username: String

{?Cunversatiun(}
{fCunversatiun(int.string}
{ftunversatiun(ﬁtring}

@ getiD(}int

@ setiD(int):void

@ getUsername(}.String

@ setUsername(String):void

Ewova 7.55 H dopi Tng khaong Conversation
Kot €0 epappoletor m  1eqvikn G LREPEOPTOONS TV  UEBOOOV  TOL
Katackevaoty constructor. v Ewdva 7.56 oto onueio 1, dnuiovpyovvrarl tpeig
HEBOJO01 KATAOKELAGTAOV, 0 £VOG O’ 0 TOVG £ivar Evag adetog constructor, o debtepog
KOTOOKELAOTAG dEYETAL OAL TOL OpiGUATO THG KAGOTG aVTNG Ta omoia ivar to _id Ko
70 _USername wg mopapteTpous 16000V, Kol TEAOG O TPITOg KATUCKEVAGTNG OEXETOL (G

puovo opiopa to username. Kade kataokevaotng el SLPOPETIKO OTOTOTMLA.
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public class Conversation
//private variables
int _id;
String _username;

// Empty constructor
public Conversation(){

}

// constructor
public Conversation(int id, String username)q{ —o
this._id = id;

this._username = username;

/f constructor
public Cenversation(String username){
this. username = username;

// getting ID

public imt getID(){
return this. id;

h

// setting id

public void setID(int id){
this._id = id;

h

// getting username

public String getUsername(){
return this. username;

}

// setting username
public void setUsername(String username){
this._username = username;

Ewova 7.56 O ko dikag Tg kAGong Conversation

O1 endpeveg pébodot g kKhaong Conversation ypnoomolovVIoL Yio TV E160YMOYN

KoL TNV avaKTnon Tov tediov _username kot _id tov xpnotov.

IMivaexeg 7.2 H dopn Tov wivaxa Conversation

IMivaxag: Conversation
Iedio Tomog Kieoi
_id int Primary
_username String

Ytov ITivakoag 7.2 mopovoidletor n dopnq e BA mov dnuovpysitan pe v KAdon
Conversation. [54], [55]

7.5.4 H xhdon arrayAdapter

Ymv oavamoén eeoppoyov Android, ywo TV gUEAVIOT HOG KOTAKOPLENG
KLAMOpEeVNG Alotag ototyeimv ypnoiponoteitan o Alota avtikelévov ListView oty
onoia éyovv mpootedel Ta dedouéva e ™ cvvdpoun evog adapter (mpooapuoyéag 1
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uetaoynuotiotic). To A.Z. Android mapéyel epyoleia (widgets) yio v dnpovpyia
tov adapter, ta onuavtikdtepa an' avtd sivor to ArrayAdapter kot to CursorAdapter.
O adapter mov evdeikvuTtot yio. T UETATPOTY EVOG Tivaka avTikelpnévay, ArrayList, oe
avtikeipevo View mov @optmdvovtol oe pioe ListView, eivar o ArrayAdapter. O
ArrayAdapter umopei vo dayeiprotei dedouévo oe mivakeg N Aoteg (Ewkova 7.57).
Eivar 0 o0vdeopog avdpesa oe o mnyn oedopévev ommg 1 ArrayList Kot thv ontikn

avamapactacn g ListView kot puOpilel 600 0épata:

e Ilotog mivakoag Ba Tpo@od0TNOEL e dEdOUEVA TN AloTA
o Ilog Ba petatpamel to KAOe dedopévo TOoL Tivaka o€ €va AVTIGTOLYO

avtikeipevo View

DataSource €——> Adapter &———> Adapter View

B ArrayList H Sri.d View
W Spinner

Ewéva 7.57 O ArrayAdapter swoyeipiletan dedopéva o€ wivakes | Moteg

H xhdon tng arrayAdapter mepiéyer i otabepéc g context (final) mov givan
tomov ConteX kat g values mov sivar tomov ArrayList, eved oty meployf] mov
dnAdvovtar ot uébodotl dlakpivovue tov Kotaokevaot g arrayAdapter kot

uébodo getView.

(5 arrayAdapter

of context: Context
o values: ArrayList=String=

{farrayﬁud apter(Context ArrayList=String=}
@ getView (int View ViewGroup):View

Ewove 7.58 H dopn) tng khaong arrayAdapter

210V KMOKA TNG KAAGMS dNAMVOVTOL T0. GLGTOTIKG GTotyela TG arrayAdapter mov
Ba ypnowomomBodv. AVTd To GLGTATIKA VITAPYOVY £Tola Kot eivor dabéoipa and
v Java kat to A.X. tov Android kot pmwopovv va ypnoporombodv and v KAdon
¢ arrayAdapter apov tpdta dnimbolv pe import otnv apyr tov koddika ™. Tétoa
oLOTOTIKG GToyEla TG KAGoNG tng arrayAdapter sivai: n ArrayList n onoia eivor éva

oLoTATIKO OV TaPEYETOL amd TV Java, n kKAdon Content n omoia wapéyetar amd to
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A.Z. tov Android kot emitpénel TNV TPOGPOOT GE GLYKEKPLUEVOVE TOPOLS Kot KAGGELS
™G EPOPUOYNG, KOl Ol KANGEIS AEITOLPYIDV GE EMIMESO £PAPUOYNG OTMOC givor M
évapén tov activities, n ekmounn| kot n Aqyn intent's, k. An. And to A.X. tov Android
Tapéyovtal emiong yio T Swayeipion tov Views ta cvotatikd Layoutinflater, View
ko ViewGroup, kafod¢ kot ta epyaieio tov ArrayAdapter, tov ImageView kot tov

TextView.

import java.util.Arraylist;

import android.content.Context;
import android.view.LlayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.widget.ArrayAdapter;
import android.widget.ImageView;
import android.widget.TextView;

public class arrayfdapter extends ArrayAdapter<Strings {
private final Context context;
private final ArrayList<String> values;

public arrayAdapter(Context context, Arraylist<5tring> values) {
super(context, R.layout.listbox, values);

this.context = context;
this.values = values;

¥

@override

public View getWiew(int position, View convertVWiew, ViewGroup parent) {

LayoutInflater inflater = (LayoutInflater) context
.getSystemService(Context. LAYOUT INFLATER_SERVICE); o
View rowView = inflater.inflate(R.layout.listbox, parent, false);
TextView textView = (TextView) rowView.findViewById(R.id.textbox);
ImageView imageView = (ImageView) rowView.findViewById(R.id.imagebox);
textView.setText(values.get(position));
/ Change the icon for Windows and iPhone

string s = values.get(position);

return rowView;

Ewove 7.59 O kddwkag g arrayAdapter

Io vo propet va ypnoyomombei o avtikeipevo tov ArrayAdapter tpénel mpmta
va yivel | apykomoinon tov otn ListView kot va opiotovv to context (activity), ot
nopot XML kar o wivakag tov dedopévov (Ewova 7.59, onueio 1). Metd npénet va
optotel otov adapter n dadikacio PeTATPOTNG TOV avTikeEVOL TG Java og View e
™ pébodo getView (Ewodva 7.59, onueio 2). H wkhdon ArrayAdapter pmopei va
dwayeplotel por AMoto 1| évav mivako mov mepEyel aviikeipevo g java. Kdbe

avtikeipevo tonobeteite e pia £yypaer Tov View pe tn rowView.

Aol dnuovpyndei n khdon tov arrayAdapter cOpeova e TIG OMOITHGES TNG
EQAPUOYNG, OEPA £yl | oOVOeoT Tov adapter ue t ListView.
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(& arrayAdapter

of context: Context
o values: ArrayList=5tring=

{farrayﬁad apter(Context, ArrayList=String=)
@ getView(int View ViewGroup): View

-adapter” O-Adapter .1

(3 ConvList Glist
o values: ArrayList=String=
& listiew: ListWiew

& name: String
o values: ArrayList<String=

& ConvList() @ list(}
<» onCreate(Bundle}.void

< onCreate(Bundle}.void

@ onCreateOptionsMenu(Menu):boolean

@ onOptionstemSelectediMenuttem): boolean

Avaypappa 7.1 To Avaypappa Khacsov g ovvdeong Tov arrayAdapter pe tig
Khaogg ConvList ko list

To avtikeipevo arrayAdapter g epappoyng mov e€etalovpe Aappdver otoryeio
amd TG KAGoelg ConvList kot list dnwg amewoviletor and T0 TOPATAV®D S1GYPOLLUO.

[56]

7.5.5 H kAaon DatabaseHandler

Avt) 1 KAdon eivor vredbBovn Yo v dnmuovpyia g Paong dedouévev Kot
Swayepiletar Ty emkovovia Tov ypnotn pe v Paong dedouévav. H java, dmmg kot
OAAEG  OVTIKEWWEVOOTPOPEIS  YAMGOEG  MPOYPOUUOTIOHOD, vrootnpilovv v
KAnpovopwotta petald tov KAAcEwVY, 1 onoia emTpénel o€ o KAGon (modi) va

KANPOVOUNGEL TIG 1O10TNTEG TNG KAAONG TOV YOVEQ.

Avtd ovpPaiver koar pe v kidon DatabaseHandler n omoia kdver eméktoon
(extend) v kAdon SQLiteOpenHelper. H SQLiteOpenHelper givatl o aenpnuévn
(abstract) «Adon mov vmbpyer ota Android koi  ypnolpomoleitar Yoo TNV

aAANAETIOpOOT TOL KMOAKO KOl TOL 0pyeiov TG PAong dESOUEV®V.
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(¥ DatabaseHandler

5 DATABASE VERSION: int
ol DATABASE MAME: String
5 TABLE_CONTACTS: String

%l KEY_ID: String

%l USERNAME: String

%o MESSAGE: String

%o DATE: String

% TIME: String

{Pl}ﬂtﬂ baseHandler(Context)

@ onCreate(SOLiteDatabaze ) void

@ onlpgrade(SQLiteDatabase,int,int):void
& addContact{ChatContact):void

& getContact(int):ChatContact

@ getaliContactz():List=ChatContact=

@ updateContact{ChatContact):int

@ deleteContact{ChatContact):void

@ getContactsCount(}:int

Ewova 7.60 H dop) Tng khaong DatabaseHandler

H doun g khaong DatabaseHandler (Ewéva 7.60) mepiéyet tig pebodovc:

v DatabaseHandler mov givot o kotookevaotig (constructor) g kidong
v onCreate(SQLiteDatabase), yia tqv dniwon ¢ BA koatd v @don tng
dNpovPYig TNG EQUPHOYNG

v onUpgrade(SQLiteDatabase,int,int)

v addContact(ChatContact) yio tnv elcaymyn pog eyypagng ot BA

mv getContact(int) yio v aviktnon g gyypaeng and ™ BA pe ™
YPNOM TOL TPMTEVOVTOG KAEW10D _id

v getAllContacts(int) yio tnv avéxtnon 6Aov TV gyypae®v

v updateContact(ChatContact) yio tnv evnuépwon piog £yypoeng

v deleteContact(ChatContact) yiwo. tnv dtoypoen pog eyypaeng

v getContactsCount yio Tv avaKTnO™ TOV TPOTEVOVTOG KAEIG0D

IMivaxag 7.3 H dopn Tov wivaka contacts

IIwvaxag: contacts
Iedio Tvmog Kieoi
KEY_ID INT PRIMARY KEY
USERNAME TEXT
DATE TEXT
TIME TEXT
MESSAGE TEXT

170



H dopn tov wivaka contacts aroteAeiton omd mévie oTHAES Ko TOPOVGIALETOL GTOV
[Tivakog 7.3. H wpdtn om)An eivor avt) ToL HOVAIIKOD TPp®TEHOVIOS KAELO100
(KEY_ID) n omoia givol vroypemtikn kot cOU@mva 1 ovth yivetat 1 dloyeipton tomv
dedopévev mov amobnkevovral ot BA. H otAn USERNAME ypnoyomoteitan yio
TNV KOTOY®PNON TOV OVOUATOV TV ypnotdv, n othAn MESSAGE amofnkevel ta
unvopaTo Tov aviaAldccovtal HeTalhd Tov ypnotav kot ot othieg DATE ko TIME
TOV YPNGLOTOIOVVTOL Y10, TV ATOONKEVOT TNG NUEPOUNVING KoL TNG DPOAG OTOGTOANG

TOV WNVOUATOV avTIGTOLY .

public class DatabaseHandler extends SQLiteOpenHelper {
// All static variables

// Database Version
private static final int DATABASE VERSION = 1; o

// Database Name
private static final String DATABASE_NAME = "contactsManager”; e

f{ Contacts table name
private static final String TABLE CONTACTS = "contacts™;

// Contacts Table Columns names

private static final String KEY_ID = "id";
private static final String USERNAME = "nickname™;
private static final String MESSAGE = "message”;
private static final String DATE = "date";
private static final String TIME= "time";

super(context, DATABASE _NAME, null, DATABASE VERSION);

public DatabaseHandler(Context context) { o

/{ Creating Tables

@override
public wvoid onCreate(SQLiteDatabase db) {
String CREATE_CONTACTS_TABLE = "CREATE TABLE " + TABLE CONTACTS + "("
+ KEY_ID + " INTEGER PRIMARY KEY," + USERNAME + " TEXT,"
+ DATE + " TEXT," + TIME + " TEXT,"
+ MESSAGE + " TEXT" + ")}";
db.execSQL(CREATE_CONTACTS TABLE);

h

/¢ Upgrading database

@override
public wvoid cnUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) { o
// Drop older table if existed
db.execSQL("DROP TABLE IF EXISTS " + TABLE CONTACTS);

/{ Create tables again
onCreate(db); o
}

Ewéva 7.61 O kddko g khaong DatabaseHandler (enpeia 1-7)

Apyicd oto onueio 1 kot 2 g Ewova 7.61 tov kddwa kabopiletar n éxdoon
DATABASE_VERSION g BA ka1 onAoveton to 6vopo DATABASE_NAME 1ng
BA. H éxdoon ™c¢ BA otov kddwa ivarl 1 kon eivon 1 eddiyiotn £€kdoom mov pmopet
va ypnotporomBel mpdypuo mov mapéyxel cvpuPatotnta pe 6Aovg toug AVD SDK.
AxoiovBel n dNAwon kot N apywonoinon tov wivake TABLE_CONTACTS «at o
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OPIOUOC TV OTNAMV TOV Tivake, Tov dNA®vovTol pe tov Tomo tov otabepmv (final),

omwg eaiveral oto onueio 3 g Ewova 7.61.

10 onueio 4 g Ewdva 7.61 dnidveton n BA. H Aettovpyia g BA péca otov
KOKAO TG Lmng g epappoyng Eekva and v onCreate (Ewdva 7.61, onpeio 5).

H pébodog onUpgrade() oto onueio 6 e Ewdva 7.61 daypdeet tov mwivakae otnv
TEPIMTOON TOL AVTOG LIPYE KoL TOV dNUovPYel Eavd amd TV apyn, owTd amotelel
pion KOAY TOKTIKY Y100 VO, U1V DTTAPYOVV «OKOLTIOIO» TOL UTOPEL va lyov omopeivel
amd TOAOTEPES EKTEAEGELS TNG EQOPUOYNG. Aoy onuovpyndei o mivaxkoag contacts

kaieiton 1 pé€Bodog onCreate() yuo T dnuovpyio tng BA (Ewova 7.61, onpueio 7).

Ot emdpeveg pebodor ypnoyomorobvton ywoo Tt dwyxeipion tov Pactkotepmv
Aertovpywwv g Eioayoyng, g E&ayoync-Avdyvoong, g Evnuépmong kot g
Awypaogng g BA.

H eioayoyn tov dedopévaov otov mivako yivetor pe v ypnon g ueboddov
addContact() n omoia déyetan wg mapapeTpo évo avtikeipevo tomov ChatContact to
omoio TEPLEYEL TV EYYPAPT EVOG UNVOUATOG OV €xel amootorel 1 Anedei (Ewova
7.62, onueio 8). Kaieiton n pébodog getWritableDatabase yio v mopoaydpnon tov
dwkoudpotog eyypapng otn Paon db. Ta dedopéva mov mepiéyer M petofAntm
ChatContact amoOnkebovtar otnv petapintn values kot pe v pébodo insert tng SQL
KOTOYWOPELTE M €YYPOPN UE TIC TIWEG OV Eyovv amobnkevtel otn petafintr values
ot BA db. Agov elcoyBolv to dedopéva ot BA kokeiton n pébodog close ya va
KAoel T o0vdeon pe ) PBdon.

e All CRUD(Create, Read, Update, Delete) Operations

/f Adding new contact

void addContact(ChatContact contact) {
SQLiteDatabase db = this.getWritableDatabase(); o
ContentValues values = new ContentValues();
values.put{USERNAME, contact.getUsername()); // Contact USERNAME
values.put(DATE, contact.getDate()); // Contact DATE
values.put(TIME, contact.getTime()); // Contact TIME
values.put(MESSAGE, contact.getMessage()); // Contact MESSAGE
// Inserting Row
db.insert(TABLE_CONTACTS, null, values);

db.close(); // Closing database connection

h
Ewéva 7.62 O kddika ™ kAhdong DatabaseHandler (enpeio 8)
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H ovvaptnon getContact() avaroupdaver tqv avaktnon tov Sed0uEveV Y
avayvoon ard ) BA, kdvel tv avalnmmon kot avaktd pio eyypaen and tov mivoka
contact ke popd mov Ba kAnbei. H cuvaptnon getContact() déyetor v mapapetpo
id Tov kOdKOL g eyypapnc mov avalnteitan (Ewova 7.63, onueio 9). KaAeitar n
uébodog getReadableDatabase yio. tnv mopoydpNon oTNV EQAPLOYN TOV SIKOULMULOTOG
avayvoong tov dedopévev mov eivar amodnkevpéva ot BA. Tvetor 1 avalntnon
™me eyypaenc pe Paon 1o kAedi KEY _ID mov éyet mepdoet og mapdapetpog (id) xatd.
mv KAnon g getContact xau evromileton n 0éom g eyypagng otn BA db. H
eYypopn amobnkevetal otn TomKY petafAnty contact n omoio emoTpépetan and ™
ocvvaptnon g getContact otnv gpappoyn (Ewdva 7.63, onueio 10).

// Getting single contact
ChatContact getContact(int id) { o
SQLiteDatabase db = this.getReadableDatabase();
Cursor curscr = db.query(TABLE CONTACTS, new String[] { KEY_ID,
USERNAME, DATE, TIME, MESSAGE }, KEY_ID + "=?",
new String[] { String.valweof(id) }, null, null, null, null};

if {(cursor != null)
cursor.moveToFirst();

ChatContact contact = new ChatContact(Integer.parseInt({cursor.getstring(@)),
cursor.getString(l), cursor.getString(2), cursor.getString(3), cursor.getString(4)).
/f return contact

return contact;
}

Ewova 7.63 O k®dwka g khaong DatabaseHandler (onpeio 9-10)

H ovvapton getAllContacts() emotpépet pia Aioto n onoio TEPEXEL TO GVVOLO
TOV €YYPUe®V Tov £yovv anobnkevtel ot BA (Ewova 7.64, onueio 11). H avédktnon
TOV gyypapav yivetar pe v evtod SELECT g SQL, o yapoxktipog pnaiaviép *
ypnowonoteitor  yioo vo  dwfactodv  OAeg ot gyypagés oamd TOV  mivoKo
TABLE_CONTACTS ¢ Paong db. H BA mapaympel to dSikoiopo €yypaengs,
getWritableDatabase. To omotélecpo ¢ ektéheong g eviodng SELECT
amoONKevETAL PE TN HOPPN T®V gyypaedv rawQuery omnv petofAnty cursor. Xt
ovvéyela 1 If eEléyyet Yo va Tpoomeractody Olo Ta dedOUEVE TOL TEPIEYEL 1] CUISOr
Ko pe v eoAacuévn cvvinkn while amofnkevel kébe eyypoen contact, ot Alota
contactList. H ovvaptnon getAllContacts smiotpéper ) Alota contactList n omoia

TEPLEYEL TO GVUVOAO TMV EYYPAPOV IOV £Y0VV amobnkevtel ot Paon db.
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// Getting All Contacts. Display a list of all contacts.

public List<ChatContact> getAllContacts() {
List«ChatContact> contactlist = mew Arraylist<ChatContact:();
'/ Select All Query
String selectQuery = "SELECT * FROM " + TABLE_CONTACTS;

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

'/ looping through all rows and adding to list
/ topothetei i sgl gia na ta do erg
if (cursor.moveToFirst()) {
do {
ChatContact contact = new ChatContact();
contact.setID(Integer.parselnt(cursor.getstring(@)));
contact.setUsername(cursor.getString{1));
contact.setDate(cursor.getString(2));
contact.setTime(cursor.getString(3));
contact.setMessage(cursor.getString(4));
/ Adding contact to list
contactList.add(contact);
} while (cursor.moveToNext());

'/ return contact list
return contactlist;

Ewoéva 7.64 H péBodog getAllContacts() (onpueio 11)

Y10 onueio 12 ¢ Ewodva 7.65 n uébodog updateContact() avoraupdaver tmv
evnuépmon oG eyypoeng otn BA. H ovvaptnon updateContact() déyetar oc
TaPALETPO £10000V pio eyypaer contact pe tig cvuvopidies. Exympel to dikaimpa g

eyypapng otn BA pe v evioln
SQLiteDatabase db = this.getWritableDatabase();

ywo vo, pumopei vo petofariier tnv BA. Anuovpysi 1o avtikeipevo values tomov
ContactValues oto omoio omoOnkevovtal ot TIHEG TG €yypoeNG contact ektog g
TIUNG TOV KAEWWOD KOl EEKIVAEL TNV EVNUEPOON TNG EYYPOUPNG TOV €XEL EMALYEL
cLUPGOVA pe TNV T Thg petafintig id mov €xel AdPer n contact.getID().
// Updating single contact
public int updateContact({ChatContact contact) { e
SQLiteDatabase db = this.getWritableDatabase();
ContentValues values = new ContentValues();
values.put(USERNAME, contact.getUsername());
values.put(DATE, contact.getDate());
values.put(TIME, contact.getTime());
values.put(MESSAGE, contact.getMessage());
// updating row

return db. update(TABLE CONTACTS, wvalues, KEY ID + " = 2",
new String[] { String.value0f({contact.getID()) });

Ewéva 7.65 n nédodog updateContact()
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H dwypaon pog eyypaene ond ™ BA mpayuatonoeiton onueio 13 mg Ewova
7.66 pe v kAnon g pebddov deleteContact(). Agov dwaypagei 1 emdeyeica

eyypaon amd t BA 0o tpénel va kheioel n ovvdeon pe ) Pdon.

// Deleting single contact
public woid deleteContact(ChatContact contact) {
SQLiteDatabase db = this.getWritableDatabase();
db.delete(TABLE CONTACTS, KEY ID + " = 2",
new String[] { String.valueOf({contact.getID()) });

db.close();
h

Ewéva 7.66 H péfodog deleteContact()

H xoatapétpnon tov minbovg tov eyypdoov mov Ppickovior oty Pacn db

Tpaypatonoleiton pe tTnv kKAnon g getContactsCount().

ff Getting contacts Count

public int getContactsCount() {
String countQuery = "SELECT * FROM " + TABLE CONTACTS;

SQLiteDatabase db = this.getReadableDatabase()};
Cursor curscr = db.rawQuery({countQuery, null);
cursor.close();

// return count
return cursor.getCount();

Ewéva 7.67 H pé@odog getContactsCount()
H evtoln  String countQuery = "SELECT * FROM " + TABLE_CONTACTS;

anofnkevel otnv petafinth tomov String countQuery 6Aeg Tig £yypoEg TOL TVOKOL.

Exyopeiton 10 dikaiopa g avayvoong g BA pe v evtoAn
SQLiteDatabase db = this.getReadableDatabase();

yw vo emttponet N ovayvoon and ™ BA. H petafAnt) cursor mov givor tomov Cursor

avaAapuPBavel TNV amodNKeLON TOV EYYPOOOV LECH TNG EVIOANS
Cursor cursor = db.rawQuery(countQuery, null);

Apéowmg petd kAeiver ) cursor pe v evtoAr cursor.close(); yio va amodespentov
OAO1 01 TOPOL TTOV YPNGLOTOOVCE PEYPL TOTE. H kaTapétpnon tov eyypoeadv mTov
&xouv amoOnkevtel oty CUrsor yivetor omd v pébodo getCount. To voduepo mov
TPOEKLYE OO TNV KOTOUETPNON TOV EYYPUPAOV EMICTPEPETAL OO TN GLVAPTNOM

getContactsCount() oto mpoypappa. [54], [55], [57], [58]
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7.5.6 H xhaon list
H «hdon avt) avorappdver tnv mpofoin otnv 006vn g AMotag tov cuintnoemv
mov €£yovv oamofnkevtei otn BA. Kdavelr extends tnv Activity ywoti omd v

OAANAETIOPAOT] LLE TOV YPNOTN AVOUEVETOL VO TPOKVYEL KATOL PO TN PLOTNTO.

B list

o values: ArrayList=String=
4 listWiew: ListView

& list()

<» onCreate(Bundle) void

@ onCreateOptionsMenu(Menu} boolean
@ onOptionstemSelected{Menultem): boolean

Ewova 7.68 H dopi) TG khaong list

H doun g kAdong list mov amewcoviletar oty mponyoduevn eKOVo TEPLEXEL TIG

uebddovG:

e 1oV Katackevaotn tng list
e 1nv onCreate(Bundle)
e tnv onCreateOptionsMenu(Menu)

e tv onOprionltemSelected(Menultem)

Mo v mpoPfoin g Aotog Tov cuintioemv oty 000vn amatteital 1 dnpovpyio

evog avtikeipevov adapter tomov arrayAdapter (Ewkova 7.69, onpueio 1).

rimport java.util.Arraylist;[]
public class list extends Activity { o

private arrayAdapter adapter;
private Arraylist<String> values = new Arraylist<String>();
ListView listView;

Ewéva 7.69 O kddikog Tns kKhdong list (enueio 1)

Ymv Ewova 7.70 oto onpeio 2 dnuovpyeitar  petaPint values n onoia givan
tomov ArrayList kot o ypnoporomOel apydtepo HEGH GTO KMOSIKA Y10, VO, KPOTHGOEL
Toe 0gdopéva mov Bo avaktnBovv amd ™ BA. H listView dnovpysitoan yo
npoPoAr| g Alotag Tov enap®v Kavovtag kKAfon tov ListAdapter. Ztnv onCreate n
omoio. OéyeTol G TOPAUETPO €wwOdov Tnv SavedlnstanceState tomov Bundle
apYIKOTOLEiTOL 1 OpACTNPOTNTO. XTO onueio avtd givor TOAD onuovTikd va yiver 1
KAnon g setContentView(R.layout.list) n omoia avaraupdver péow g kAdong
R.java vo kdvel t obvdeon tov K®ddKa pe T oapyeio tov ypaeikav list.xml mov

opilet to Ul (User Interface). Apéowg petd pe v kinon tg findViewByld()
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emruyydvetal 1 ovakmmon tov widgets mov Oo mpémer vo aAANAEMOPOVV e

npoypappotiond o avty t oeroen (Ul). O mivakag conversations (Ewova 7.70,

onpeio 3) yepiler amd ) and ™ BA pe 6leg 11¢ ouintioeig mov £xovv amobnkevTel.

Y10 Bpoyyo for mov axorovbei amodnkedovTaL To OVOLATO TV YPNOTMOV TOV LIPYOLV

péoa ot BA. Kot ev ovveyeia, oto onueio 4 g Ewova 7.70, mpaypatomroleiton 1

TpocOnKN TOV ovoudTemv otn AMota Kot 1 TpoPfoAr Tovg oty 006vn pe v ListView.
protected void onCreate(Bundle savedInstanceState) { o

super.onCreate(savedInstanceState);
setContentView(R.layout.list);

listview = (ListView) findViewById(R.id.im);
final DatabaseHandlerConv db = new DatabaseHandlerConv(this);
List<Conversation> conversaticns = db.getaAllConversations();

for (Conversation cv : conversations) {
values,add{cv.getUsername()+"\n");
h

adapter = new arrayAdapter({list.this, values); o
listView.setAdapter(adapter);

listView.setOnItemClickListener(new OnItemClickListener() {
@override
public void onItemClick(AdapterView<?> parent, View view,
int position, long id) {

String name® = listView.getItemAtPosition(position).toString();
Intent intentl = new Intent();

intentl.setClass(list.this, Convlist.class);
intentl.putExtra("position”™, name@);

startActivity(intentl);

I9
Ewova 7.70 O k®dwkag g kKAdong list (enpeia 2-5)

AoV egupaviotel n Aloto pE TO. OVOUOTO TMV EMOOOV, O YPNOTNG £xel VO
duvatdTeg N TPAOTY £lvar va emAEEEL TNV TPOPOAY| KAmolag cvlTnong mov glye 6To
TapeABOV e KAmOlo AAAO ¥pNoTN Kot oL eival amonkevuévn ot BA matovrog pio
Qopa Tavm oto ovopa. H dpactnpiotnta avt vioroteital (Ewkdva 7.70, onueio 5) pe
mv kAfon g setOnltemClickListener. H gpoppoyn mepyiéverl péypt va emié€et o
¥PNOTNG Kamoto dvopa omd ) Alota kot «agovykpaletowy péypt va dobel n emhoyn.
Tote Eexwvaer 1 onltemClick n omoio. Aaufaver ) B€on —position- oy omoia £xet
TATHoEL 0 YpNoTNG Ko pe tnv getltemAtPosition yiveton 1 emdoyn g cvlntnong
eved 1 epeavion tng yivetar and v intentl.setClass(list.this, ConvList.class) pe v

KAnomn g ConvList.class.

H devtepn emhoyn emutpémer T Oypa@n NG GLVOMAING Omd TOV YPNOTN

TOTOVTOG TOPATETOUEVO GE KATO10 amd ta ovopato. Tote gppaviletor Eva mapdbvupo
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SAdyov mov Pp®TA TOV YPNoTN av BEAel va dtoypdyel 1 Oyl T GLVOUIMOG OLTY,

(Ewova 7.71, B).

AIATPA®H

OeAeTe va dlaypdyweTe QUTH TN

ouZnTnon;

Ewoéva 7.71 o) H Miota pe Tig sulntioeig kot ) To mapadOvpo dwaridyov yia
oLy paQ1] TOV 6VENTICEMV

To mapatetopévo maTnUa TOL ¥PHNOTN TAV® OTNV 006VN Yoo TNV EMAOYN TNG
ov{ftnong evepyomnotel pue v kAnomn g setOnltemLongClickListener évav akpoortn
coupaviov. Méxypt 10te 1 €Qoppoyn PplokeTor ce €TOOTNTO KOt TEPLUEVEL Eval

dyytypo g 086vng amod to xpnoT).

H gpodvion tov pnvopatog g dtaypaens g ocvlnmong yivetol oto onpueio 6 g
Ewova 7.72. H «\don AlertDialog.Builder ypnowomnoteitor yio t d6unon tov
Tapabvpov S10AdY0L (TITAOG, EUPAVIOT UNVOUOTOS, KOLUTIE €mAOY®OV). Avtd TO
napdBupo dokdyov odmyel 6e dV0 emAOYES (LEXPL TPIOL KOVUTLA EMAOY®OV UTOPOVV

va ypnoonomBodv ce £va tapdOvpo Stahdyov).

2y mepintmon g BETIKNG AmOKPIONG TOL YPNOTH VAOTOIEITOL O KOJIKAG TOL
nepwdeietar péco otnv setPositiveButton. Apywd m idpos Aaufdver ™ 6Oéonm,
position, thg cv{ftnong mov el emAeyel and to YpNoT™ He To mapateTapévo Kk, H
0éom av TpocsavEdvetar katd £va, positiont1, ylati 1 T TOL EMGTPEPETOL EEKIVAL
amd To UNodv, otV TEPImT®ON TOov dev yivel M mpooavénon ovtny M O6mow
tpomonoinomn Ba yiver otn mponyobuevn eyypaon. Xto onueio 7 g Ewdva 7.72
yivetar avaktnon g BA db3 mov dwatnpel ti¢ ovintioeic, ot cvvéyeia evtomileton

n 0éom ™¢ cv{nmong ot BA kot 1 sulntnon dwypdeeton amd ™ Paon. Me tov 1610
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Tpomo yivetal N dwaypagn g emaeng and ™ BA db4d tov eraeodv (Ewova 7.72,
onueio 8). Epdcov n ovlnitnon ko n emaen dwypdeovv amd Tig avtiotoryeg BA,
yivetonw Eavd M avéxtnon g evnuepopévne BA tov ovintoeswv (Ewdva 7.72,

onpeio 9) mpokeévoo va TpoPAndei n véa Aiota tv cvlntioemv oty 006vn.

Av o ypnomg emiéfer 10 wovumi «OXI» 1éte M pon TOL TPOYPAUUOATOG
petapépetor oto onueio 10 g Ewdva 7.72 kon exteleiton 0 KOSKOC TOV TEPIEYETOL
otm setNegativeButton. Téhoc (Ewdvo 7.72, onueio 11) yivetor n gpeavion tov
napdbvpov doddyov g AlertDialog oamo v show(), n kinon g cvvaptnong
setOnltemLongClickListener tepuatileton pe v emotpoen g boolean tyung true.

listWiew.setOnItemLongClickListener(new OnItemLongClickListener() {
@verride
public boolean onItemLongClick(AdapterView<?> parent, View view,
final int position, long id) {

new AlertDialeg.Builder(list.this)
.setTitle("ATATPADH")

.setMessage("9&hete va draypdfete avth tn oulfTnon;”)
.setPositiveButton("NAI", new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialeg, int which) {

int idpos = position+l;

String names = null;
final DatabaseHandlerConv db3 = new DatabaseHandlerConv(list.this);
List<Conversation> conversations = db3.getAllConversations();

for (Conversation cv : conversations) {
if (cv.getID() == idpos ) {
names = cv.getUsername();
db3.deleteConversation(cv);

}

final DatabaseHandler db4
List<ChatContact> contact

new DatabaseHandler(list.this); o
db4.getAllContacts();
for (ChatContact cnl : contact) {

if (ecnl.getUsername().equals(names) ) {
db4.deleteContact(cnl);
}

}

final DatabaseHandlerConv db9 = new DatabaseHandlerConv(list.this);
List<Conversation> conversations9 = db9.getAllConversations();
values.clear();

for (Conversatieon cv : conversations9) {
values.add(cv.getUsername()J+"\n"};
}
adapter = new arrayAdapter(list.this, wvalues);
listView.setAdapter(adapter);
b

.setNegativeButton("OXI", new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialeg, int which) {
// do nothing
}
9]

~show();

return true;
}

Ewéva 7.72 H setOnltemLongClickListener (onpeia 6-11)
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7.5.6.1 To option menu

Ytv Ewova 7.73 ot0 onueio 12 dnpovpyeitor to option menu mov eppaviletan pe
70 Qyyltypo Tov menu button ¢ ovokevrc. To option menu ypnoiponoleitar dtav
TPEMEL VO CLUTEPIANPOOVV evEPYELEg Kal EMAOYEG Ol omoieg €ivol OYETIKEG e TO
m\aiclo tpéyovcag Opactnpotntog (Ty. Omwg M avaltnomn, TO MAEKTPOVIKO
Tayvdpopeio kKAn). H epodvion tov emdoydv tov option menu otnv 006vn e&optdtan
amd v €kdoon tov A.X. tov Android otnv omoia £ywve  avamtuén TG EQEOPLOYNG.
Av n gpappoyn £xet dnuovpyndei ya éxdoon tov A.X. Android 2.3.x (API level 10)
N moMdtepn, Ta TEPIEXOUEVO TOL option Menu epeaviovtor 610 KAT® HEPOS TNG
006vng 6tav o ypnotng méler To menu button g ovokevng. H gpoppoyn mov
eetaloope  €xer  dmuovpynBel ue v éxdoon Android 2.0.1
(android:minSdkVersion="6") yw va umopei va ypnoipomombel ko og TOMOTEPES
GLOKEVES, EMOUEVMG TO Option menu gpeovifetor 610 KAT®m PEPOS TG GLGKELNG. AV 1|
epappoyn €xet onuovpyndel yioo tov Aertovpywod Android 3.0 (API level 11) 7
LETAYEVESTEPT £KOOOT], T TEPLEYOUEVE. TOV option Menu sueoaviCovtotl oto action bar

07O TTOV® PEPOS TNG 00OVIG.

I'o vo dnuovpynOei to option menu kat va. optoTovy ot EMAOYEG TOV KAAEITOL 1)
KAGomn onCreateOptionsMenu. H 60vdeon Kot 1 ELOAVIGN TOV YPOPIKOD UEPOVE TOVL
uevov emrvyydveton pe v inflater.inflate(R.menu.menu, menu). H Aentopepéotepn
napovcioon tov XMl apyeiov tov pevol yivetaw oty mopdypoeo 7.5.6.3 "H

ta&wvopnon ypovikd 1 okeafntucd (menu.xml)™.

H dwayeipion tov event 1o omoio €xel emheyel amd to pEVOL yiveTal apESMOC HETA

and v onOptionsltemSelected(Menultem item).

H pon tov k®dwa odnyeitar ce €va Ppoyyo case. Av o ypnotmg emAaéler v
tagvounon «Areafntkd» toOTE eKTEAEiTOL TO TPAOTO HEPOG TOL Ppdyyov case
R.id.alpha, (Ewova 7.73, onueio 13) kot yivetar 1 avaktnon 6Aov tov cv{nmoenv
a6 ™ BA. Eto Bpdyyo for evromilovion ta ovopoto tov emapdv kot amodnkevovtot
ot petoPAnt) tonov wivaka, value. H ta&ivounon tov otoyeiov tov mivoko value
yivetow a6 v Collections.sort mov mepiiappaverar oty java.util.Collections. H

pofor] TV TASIVOUNUEVOV EMOQAOV EMTLYYAVETOL HE TNV Onuovpyio &vog
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avtikelnévov  arrayAdapter(list.this, values) ot upue ™V KAqon NG
listView.setAdapter(adapter). Metd v mpoPoArn g Aiotog o Ppdyyoc case

teppotiCeTon emMoTpEPOVTAG TNV TN true.

@override

public boolean onCreateOpticnsMenu(Menu menu) {
MenuInflater inflater = getMenuInflater(); e
inflater.inflate(R.menu.menu, menu);
return true;

}

@override
public boolean onOptionsItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.alpha:
final DatabaseHandlerConv db4 = new DatabaseHandlerConv(list.this);
List<Conversaticn: conversations4 = db4.getAllConversations();
values.clear();

for (Conversation cv : conversations4) {
values.add(cv.getUsername()+"n");

¥

Collections.sort(values);
adapter = new arrayAdapter(list.this, wvalues);
listWiew.setAdapter(adapter);
return true;
case R.id.fime:
final DatabaseHandlerConv db9 = new DatabaseHandlerConv(list.this);
List<Conversation: conversations9 = db9.getAllConversations()}; @
values.clear(};

for (Conversation cv : conversationsd) {
values.add{cv.getUsername()+"\n");

¥

adapter = new arrayAdapter(list.this, wvalues);
listWiew.setAdapter(adapter);
return true;

}

return false;

}

Ewdévo 7.73 H onCreateOptionsMenu ket onOptionslitemSelected(Menultem
item)

Av 1 gmloyn| Tov ¥pNoT 610 HEVOD ivar «Xpovika», OnAaon CNTNoEL TNV YPOVIKY|
ta&wvounon Tv cu{nmoewv tote ekteAeitan 10 de0TEPO PEPOS TOL Ppdyyov TG case
R.id.time (Ewova 7.73,onueio 14). Ot gpyocieg mov ektelodvIal o€ avTd TO0 UEPOG
o0 PBpoyyxov eivor Opoleg pe TOL TPONYOVUEVOL, HE TN UOVT Sopopd OTL €O
napaAeinetar 1 tagvounon tov ototyeiov tov mivaka value and tmv Collections.sort
Kot ot emapég epeoaviCovtar ot AMota okplPdg e TN YPOVIKY] GEPA TOL

amobnkevtnkav otn BA. [56]

181



7.5.6.2 H Moto pe Tig ovintioesig (list.xml)

Ot meprocdtepeg 000veg demapng ypnotn tov Android spappoydv opilovtan
xpNoLonotmvtag to eWkd popeorompéva apyxeio XML. Ta apyeia datdEewv XML
pmopovv va BempnBodv cav évag €1d1kdg THTOg TOPOV. XPNGLUOTOOVVTAL YEVIKA Yol
va opicovv mtwg B epeaviletor éva tuqua g 006vng 1 oAdKANpn n 086vn. Ta
apyeia Tov Topwv ddtaéng amobniedoviar Le 1Epapylkd TPOTO HEGO GTO (QAKEAO

[res/layout.

, ltem?7

Sub ltem 7

P' Item 8

¥ Subitem8

Item 9

Sub Item 9

Item 10

Sub Item 10

Item 11

ub Iten 1

Ewéva 7.74 a)Xyedraopnoc ypagikov pe to eclipse ) n teluki popoi) tov list.xml

H mpofoin g Alotog TV cuintioemy EMTUYYAVETOL [LE TN «CLVEPYOSIO» TOV
avtiotorywv list apyeiov oe kddko java kou Xml. Ztnv mopdypapo avti Topotifeton
o kmdwkag tov list.xml apyeiov mopwv kobbc kot 0 ypoewd layout énwg avtod

oyedialeton amd to eclipse.

O k®ddwag tov apyeiov list.xml wepiéyet to unyovicud didraéng LinearLayout, mov
YPNOOTOIEITOL OC VTTOSOYENS Y10l OAOVS TOVG UNYAVIGLOVG EAEYYOV TNG SIETAPTG TOV
YPNOTN. ZINV TEPIMTOON VNG TNG OlEmaPng opileTar Evag HOVO UNYaviopog EAEYYOL
ListView yio tqv mpofoin tng AMotoc.

Edd opiletar o background tng diemapnc mov o GLYKEKPIUEVT] EQAPUOYN Eival
évag GAlog mopoc, 10 apyeio pwrtoypaeiog back.png, mov Ppicketor 6to PhKeELO
BluetoothChat\res\drawable. 1o xml apygio o background avagépetar pe to 6voua

@drawable/back ko opileton péoa ot ListView. Eniong npopiémetar n dnpovpyia
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umdpag koAong transcriptMode="alwaysScroll" éirho otn Aiota o€ mepinTmwon mov ot

eYYPAPES elval TEPIGGOTEPES O’ AVTEG TTOL UTOPOVV VAL YOPEGOLY GTHV 000VT).

listaxml 52

<?uml wersion="1.8" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical™
android: layout_width="match_parent”
android: layout_height="match_parent”
android:background="g@drawable/back™ =

<ListView
android:id="@+id in"
android: layout_width="motch_parent”
android: layout_height="match_parent”
android: stackFromBottom="trus"
android: layout_marginBottom="18dp"
android:layout marginRight="18dp"
android: layout_marginTop="1@dp"
android:background="@drawable/but"
android:transcriptMode="alwaysScroll™ >
<fListView:>

</LinearLavout>

Ewova 7.75 O kodikag Tov list.xml

7.5.6.3 H ta&vounon ypovika 1 areapntikd (menu.xml)
To apyeio Topwv menu.xml avaiapupavel 1o 6yed100TIKO KOUUATL TOL option Menu
ov gpeoviletar 610 KAT® PEPOS TG 00GVNC NG GLGKEVNG, Yo TNV dlaXElploT TG

AAQOPMTIKNG KOl TNG YPOVIKAG TaEIVOUNoNG TG AMoTag TV cuinTioemy.

Nikos

ANpapnTIKd Xpovika

Ewova 7.76 To ypa@wké Tov option menu
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O kmdikag Tov apyeiov menu.xml avaraupdaver T dnuovpyio Tov option menu.
To onuavtikdtepo onueio Tov KOdK elval 1 dSNUOLPYIN TOV ETAOYDV TOL LEVOD OC

otoyeiov item mov opifovral e éva povadiko avayvoptotikd id kot Eva dGvoua THToL

string.

<?uml version="1.8" encoding="utf-8"7>
<menu xmlns:android="http://schemas.android. com/apk/res/android">
<item android:id="g+id alpha™
android:title="@string/alpha™ />
<item android:id="@+id time"
android:title="@string/ time" />
</menuz

Ewéva 7.77 O kmdikag Xml Tov ypagikod pépovg tov option menu

7.5.7 H xhaon DatabaseHandleConv

Avt) 1 Khbon eivor veevBovn yuoo v oMmovpyion Ko ™ dwxeipon g BA
conversationManager (Ewova 7.79, onueio 1) m omoio mepiéyer tov mivaka
conversation. H doun tg, N KOTOOKELN TG Kot 1) Agttovpyia ¢ glvar mapdpolo e

avtéc ™G kAdong DatabaseHandler n meprypaen ¢ omoiag Ppioketar oty
napdypago 7.5.5.

<<Java Class=»
(= DatabaseHandlerConv
com.example. android. BluetoothChat
%ol DATABASE_VERSION: int
% DATABASE MAME: String
%o TABLE_CONVERSATIONS: String
el KEY_ID: String
%o’ USERNAME: String
{:!:Dﬂtﬂ baseHandlerConviContext)
@ onCreate(S0LiteDatabase).void
@ onUpgrade(SOLiteDatabase, int int} void
& addConver{Conversation} void

& getConver(int).Conversation

@ getallConversations(): List=Conversation:=
@ updateConversation{Conversation}:int

@ deleteConversation(Conversation )y void

@ getConversationCount():int

Ewdévo 7.78 H dopn g krhaong DatabaseHandleConv

H x\don DatabaseHandlerConv o6mw¢ mapovoidletar oty mopamdve eKova,

neplExeL T1g nebddovg:
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e v DatabaseHandlerConv tov kotackevaot g, constructor

e v onCreate(SQLiteDatabase), yioa tv dnimon ¢ BA xatd v @don g
dnuovpyiag Tng EQaproyns

e v onUpgrade(SQLiteDatabase,int,int)

e v addConver(Conversation) yia tnv gloaymyn piag eyypoaeng otn BA

e v getConver(int) yio v avdktnon pe T YPHON TOL TPMOTELOVTOG
KA&1100 _id pog eyypaeng

e v getAllConversations() yio. tnv avéktnon OA®v TOV £YYPAPOV

e v updateConversation(Conversation) yio tnv evUEP®GN LLOC EYYPUPNG

e 1nv deleteConversation(Conversation) yio tnv dtoypogn Log £Yypaeng

e v getConversationCount() vy v avaknon T0V KOSKOL TOV

TPOTEHOVTOG KAELO10V

public class DatabaseHandlerConv extends SQLiteOpenHelper {
J// All Static variables
// Database Version
private static final int DATABASE VERSION

1;

// Database Name
private static final String DATABASE NAME = “conversationManager™;

/{ Contacts table name
private static final String TABLE CONVERSATIONS = "conversations™;

ff Contacts Table Columns names
private static final String KEY_ID = "id";
private static final String USERNAME = “username”;

public DatabaseHandlerConv({Context context) {
super(context, DATABASE NAME, null, DATABASE VERSION);

Creating Tables
@override o
public void onCreate(SQLiteDatabase dbConv) {
String CREATE_CONVERSATIONS TABLE = "CREATE TABLE " + TABLE CONVERSATIONS
+ "(" + KEY_ID + " INTEGER PRIMARY KEY," + USERNAME + " TEXT"
+ ")
dbConv.execSQL{CREATE_CONVERSATIONS TABLE);

/f Upgrading database
@override
public void onUpgrade(SQLiteDatabase dbConv, int oldversion, int newVersion) {
!/ Drop older table if existed
dbConv.execSQL{"DROP TABLE IF EXISTS " + TABLE_CONVERSATIONS);
// Create tables again
onCreate(dbConv);
h

Ewéva 7.79 O kddikog T khdong DatabaseHandleConv (enusia 1-3)

H Aertovpyia g sivor mapdupoln pe ovty ¢ kAdong DatabaseHandler,
drapopomoteital povo g mpog to TAN00C TV TEdiV Tov Tivaka Conversations wov
onpovpyet.
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H Bdon dnuovpyei tov mivaka conversations o omoiog meptAapPdvel Vo oTHAeS.
Tnv voypemtikny 6TAAN TOoV povadKoD TpwTevovtog KAy (KEY ID) Bdon tov
omoiov yivovtot ot avalntioelg Kot ot TaSIVOUNGELS TV OVTOTHTOV ot BA kot v
omAn USERNAME otV onoia amobnkedovrol to ovopata tov ypnotodv. Ouowa pe
v kAdon DatabaseHandler katacxevdletor (Ewova 7.79, onueio 2) n pébodog

onUpgrade() yiwo. tn dnuovpyio tng BA.

// Adding new conversation
wvoid addConver({Conversation conversation) {
SQLiteDatabase dbConv = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.put(USERNAME, conversation.getUsername()); // conversation USERNAME

// Inserting Row
dbConv.insert(TABLE CONVERSATIONS, null, values);
dbConv.close(); // Closing database connection

// Getting single conversation
Conversation getConver(int id) {
SQLiteDatabase dbConv = this.getReadableDatabase();

Cursor curscr = dbConv.query(TABLE_CONVERSATIONS, new String[] { KEY_ID,
USERNAME
}, KEY ID + "=3",
new String[] { String.valweof(id) }, null, null, nwll, null);
if (cursor != null)
cursor.moveToFirst();

Conversation conver = new Conversation(Integer.parselnt(cursor.getString(@)}),
cursor.getString(1)
_ )i
/ return conversation
return conver;

'/ Getting All conversation
public List<Conversation: getAllConversations() {
List<Conversation> conversationlist = new ArraylList<Conversation>(};
/ Select All Query
Sstring selectQuery = “"SELECT * FROM " + TABLE CONVERSATIONS;

SQLiteDatabase dbConv = this.getWritableDatabase();
Cursor curscer = dbConv.rawQuery(selectQuery, null);

// looping through all rows and adding to list
if (cursor.moveToFirst(}) {
do {
Conversation conver = new Conversation();
conver.setID{Integer.parselnt(cursor.getString(@)));
conver. setUsername(curser.getString(1));
/f Adding conversation to list
conversationlist.add(conver);
I while (cursor.moveToNext());

! return conversation list
return conversationlList;

Ewdéva 7.80 O kddkog T DatabaseHandleConv
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Ot pébodor addConver(Conversation), getConver(int) kou getAllConversations()

YPNOUOTOOVVTOL Y10, TN OlayElpton TV POCIKOTEPOV AELTOVPYIDOV TNG EGAYMYNG,

mG EGUYMYNG-avVAYVOONS, TNG EVIHEPOONG Kat TNG dtorypang g BA.

f/ Updating single conversation
public int updateConversation(Conversation conver) {
SQLiteDatabase dbConv = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.,put (USERNAME, conwver.getUsername());

'/ updating row
return dbConv.update(TABLE CONVERSATIONS, values, KEV ID + " = 2",
new String[] { String.valueOf({conver.getID()) });

// Deleting single conversation
public void deleteConversation(Conversation conver) {
SQLiteDatabase db = this.getWritableDatabase();
db.delete(TABLE_CONVERSATIONS, KEY ID + " = 2",
new String[] { String.valueOf{conver.getID()) });
db.close();

// Getting conversation Count

public int getConversationCount() {
String countQuery = "SELECT * FROM " + TABLE CONVERSATIONS;
SQLiteDatabase db = this.getReadableDatabase();
Cursor cursor = db.rawQuery(countQuery, null);
cursor.close();
'/ return count
return cursor.getCount();

Ewéva 7.81 O kddkog T DatabaseHandleConv

Téhog omv Ewova 7.81 dwkpivovue tig ueBddovc: updateConversation
deleteConversation(Conversation) kot getConversationCount() tng  kAdong

DatabaseHandleConv.

7.5.8 H khaon ConvList

Avt n kKAGon avorapPdavel v Tpofoir) TG MOTOS TMV GCLVOLUAIDV TV XPNOTOV
omv 006vn ¢ ovokevng. H doun g kAdong avtg mapovsialetar oty Ewova
7.82 war mepthopPaver Tig petaPfintég name wkon values mov ivon tomov String ko to

dtdvvoua g ArrayList.

(¥ ConvList

& name: String

o values: ArraylList=String=

& ConvList()
<» onCreate(Bundle):void

Ewévo 7.82 H dopn g krhaong ConvList
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1o Tunua MAmong tov uebddmv e kidong dlakpivovtal o constructor ConvList
kot 1 uéBodoc onCreate(Bundle).

H «Adon ConvList avaraupdver v mpofoAr g Motag TV GUVOUIMOV TOV
YPNOTAOV otV 006vN TG cvokevnc. Apykd dnpovpyovvral (Ewkdva 7.83, onueio 1)
éva avtikeipevo adapter tomov arrayAdapter yio tnv epedvion g AMotog oty 006vn
Kot éva avtikeipevo value, tomov ArrayList o omoio otnv ovocio givor évog Tivokog

oToV 01010 amofnkeveTaL 1| AMloTO TOV GLVOUAM®Y OV ovakT®vTal omd T BA dbl.

package com.example.android.BluetocothChat;

import java.util.Arraylist;
import java.util.list;

import android.app.Activity;
import android.os.Bundle;
import android.widget.LlistWiew;

public class Conviist extends Activity {
private arrayAdapter adapter;
String name; o
private ArraylList<String: values = new ArraylList<String:();
@override
protected void onCreate(Bundle savedInstanceState) { o

super.onCreate(savedInstanceState);
setContentView(R. layocut.convlist);

Listview listview = (Listview) findviewById(R.id.in1); e
Bundle dat = this.getIntent().getExtras();

name = dat.getString("position”);

final DatabaseHandler dbl = new DatabaseHandler(this);
List<ChatContact> contact = dbl.getAllContacts(); °

for (ChatContact cnl : contact) {

if (name.contains(cnl.getUsername()) && (name.length() == (cnl.getUsername(}.length()+1)}) {
values.add(""+cnl.getMessage()+"\n"+cnl.getDate( )+ "+cnl.getTime()+"\n");
}
¥
adapter = new arrayAdapter(ConvList.this, walues);
listView.setAdapter({adapter);

Ewéva 7.83 O kddikag TS khdong ConvList

Y10 onueio 2 g mapomdve ewovag dnuovpyeital n onCreate péoa otnv omoia
kaieite n setContentView(R.layout.convlist) yia va yiver 1 cOvdeon pe 1o apyeio
oyediaong g demapng convlist.xml wov mpoPdietl v Aioto TV cu{ntnce®V 6NV
000vn. H pébodog findViewByld() (Ewdva 7.83, onueio 3) kével Ty avaktmon g
Motog pe Baon to povadkod avayvoplotikod (ID) e pe m ypfon tov punyoevicpov
eléyyov ListView.

> petafAnti Name amofnKeveTOL TO OVOLLO TNG ETAPTC TOL OVTIoTOLKEL 01N Béom
position mov eiye emiééel vopitepa o ypnotng. Amo v BA dbl avaktdvtor ot

eYYpopéc Tov ov{nmoenv kot amobnkevovtor otn Alota contact (Ewova 7.83,
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onueio 4). Ztov Bpodyyo for mov akolovbel yivetar | emAoyn TOV EYYPUPOV EKEIV®V
TOL TEPIEYOVY TO Ovopa Name kat arodnkevovtal oty petaPint value. Téhog oto
onueio 5 g mopomdve eKOVOS TOV KMOKO dNUovpyeital £va avTIKEILEVO TOTOL
arrayAdapter yio v mpoPoAny otnv 006vn TG AloTOG TOV EYYPOODOV  TOL

KoToyopnonkav otnv petaPinty value.

7.5.8.1 H 000vn pe 11 sulnmioeeig ava emagin (convlist.xml)

To apyeio drdraéng mopwv convlist.xml mepiéyel 10 oyedacud ™G SlETOPNG TOV

enpaviCer omnv 006vn pia culnnon.

Ewéva 7.84 H MicTta TV GUOVOPIALAV 0vE ETaQ)

|21 convlistaxml 23

<?xml version="1.8" encoding="utf-8"?>

<Linearlayout wmlns:android="http://schemas.android. com/apk/res/android”
android:orientation="vertical”
android:layout_width="match parent”
android:layout_height="match_parent”
android: background="@drawable/back” >

¢ListView android:id="g+id/in1"
android: layout_width="match_parent”
android: layout height="match parent”
android:stackFromBottom="true"
android:paddingleft="15dp"
android: layout_marginRight="18d4p"
android: layout_marginTop="I18dp"
android:layout marginBottom="I18dp"
android:background="gdrawable/but”
android:transcriptMode="glwoysscroll”

/>

</LinearLayout:

Ewova 7.85 O kddkag tng convlist.xml
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Ia 10 oyedaopud g 006vng VNG YPNOCLUOTOEITOL 1 YPOUUIKY HOPOT,
LinearLayout péco otnv omoio tomobeteiton 1 ListView mov mepiéyet ta dedopéva

7oL €xovv eoptmdel pe ) pecorafnon tov arrayAdapter.

7.6 Xovoyn

Metd amd Vv OAOKANP®OT 1TNG KMOKOMOINOoNG, CEPA EYOVV TA GTAS. TOL
eEAEYYOL Kot TNG TEKUNPImONG Yo va eivor SuvaTh 1 ELTOPIKT d1ABEGT TNG EPOPLOYNG.
H eumopikn dtdBeom g epaproyns dev onuaivel 6TL 1 EVOGYOANGCT LE TNV EQAPLOYT
&xel tedeiwoel. To ocvOTNUO EMOEXETAL TN GLVEYN TPAYUOTOTOINGCT CAAAY®DV HE
oKOmd TNV evooudT®mon VEoV duvatotitov, v avofdfuicn tov Kot v
OVTILETMOMION TOV KAOMUEPIVOV TPOPANUATOV TOV EVIEXETAL VO TPOKDWYOLV KATA TNV

TPOYLOTIKY) AELlToOvpYio TOV 1) 1oL O1EPLYAV KOTE TNV dtadikacio TG avamTuENG.
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8 Xvumepaocpato

H teyvoloyio tov Bluetooth omwg éxel avagepbel oto mpdTo Kepdiao «H
npodiaypaen tov Bluetoothy, Asttovpyei oe po {dvn cvyvothtev edpovg 83.5MHz n
omoia givol moyKOoUIMG avayvempiopévn Yo TV eAe0Bepn -ympic dosta- ypnon g
and Vv kowdtnta ISM, evdd 0ol GLOKEVEC TOL TNV EVOOUATOVOLV UTOPOVV V.
Aertovpynoovy yopig TpofAuata oe orotodnTote onueio Tov TAavin. Emiong 6mmg
&xel mpooavapepbel oto devtepo kepdAaio pe Bépa «H texyvoroyio Bluetooth, o
AVTOYOVIGHOG KOl 1) ETKPATNOT TG OTNV ayopd», €ival pio SNUOPIANG TeXvoloyia
mov avtayovileton endéla Tig dAAeg cuVAPNC TEYVOLOYiEG TOV PBpickoviol 6T YDPO

™G ayopoc.

To A.X. tov Android 6mw¢ avamtdytke oto Tpito kearoo «To Asttovpyikd
cvotnpo Kivntov teppatik@v Androidy», yvopilet paydaia eEdmiwon Kot pHéco o
Mya xpovia €xel katorapet non ta 2/3 g maykoésuog ayopds. Iapdyovieg 6mwg
glvat M QUMKOTNTO TOL TPOC TO ¥PNOTY, TO YEYOVOG OTL dtatifeTon dwpedy amd
Google kot 61t éyovv avamtvydeil TANOOpO gQoppOYDOV TAVED 6° awTd, T0 KOBLeTOOV

10 INUOPLESTEPO ALZ. Yia TIG EEVTTVEG TEPLOTIKEG GLGKEVES, TOV TEAELTALMV XPOVOV.

H avéntuén tov epoppoydv, dnwg £yl mapovsiactel 610 €Tapto ke@aiao «Ta
dopukd otoryeld pog Android gpappoyncy Bempeital oyetikd evkoin. H 1otocelida
tov Android Developers mapéyst dmpedv kmdOwd mov KOAOTTEL TIG PAOIKES
Aertovpyieg mov umopovv va. avartuybodv ce pia epappoyn android, £ktog avtod
vrdpyel draféco VAIKO ekmaidevong, odnyoi spapuoydv (APl Guides), avagopéc,
gpyaieio avamtuéng Aoyiopkov, vanpeoiec g Google kot mopadetypoto (). Ta
dypaupaTo Tov kepaiaiov 6, «Avdivon kot oyedioon TG EPOPUOYNG TPV TNV
viomoinon»). Ta mpoypaupotiotikd epyoieion Ommg oavoeépdnke o©10 TEUTTO
KEQPAAOLO  «ATOLTNGES HUNYOVIKOD €EOTAGUOV Kol AOYIGUIKOV» €ivol  €0KOAM
npocsPaoiua, dOatifevior d®PeAV GTO OOIKTLO GUVOOELOUEVO, OO OVOALTIKEG
odnyiec v v efokeimon pe ™ véa texvoroyio. To Android Market diver v
duVaTOTNTO GTOVG TPOYPOUUOTIOTEG VO ONUOGIELGOVV avEE0dD Kol €0KOAM TIC
epappoyég toug. H avapmnon kot pdévo tov exteréoipov apyeiov .apk g epapproyng
o010 Android Market givol apketd dote 1 €Qappoyn va givon tpocPaciun oe OA0LG

ToV¢ ypnoteg TV Android cuokev®V omoladNToTE GTIYUn Ko omd kébe onpeio.
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TéMog 610 €KTO KEPAAMIO «YAOTOINGN» TOPOVLGLALETOL KO OVOADETOL O KMOTKOG
™me  epoppoync tov BluetoothChat. H epapuoyn tov BluetoothChat mov
TopovclaotnKe eivar Eva demo kat dev Oa propovce va mpowbnbei otnv ayopd,. Exet
viomomBel ywoo v mapovcioong TS OWAMUATIKNAG €pyaciag. Avtd onpaivel 6Tt
umopet va ypnoomomOei yio v enidelén tov tpdmov Asttovpyiag tov Bluetooth, to
TOG YIveTo 1 S1odIKOGIN TNG OVTAAANYTG TOV UNVOUATOV Kot 1 omofKELGT TOVG 6T
B.A. kot mo¢ oyedidlovion ot demapéc Tov ypnotn. H 61d0eon g otnv ayopd, cto
Android Market, givor epikt] epocov mpaypatorombovv eldyioteg TopEUPACELS

(6mwg m.y. N arobKevoN dedOUEVMVY GE apyElo).

Ev xotaxAeidr otnv mopovoa epyosio avamtdydnke pio epoapuoyn yioo £EVTveg
eopntég cvokevéc (smartphones) pe AX. Android. H ev Aoyw epappoyn Pacileton
otV teyvoroyia tov Bluetooth. O kidplog otd)0G TG Epyaciag NTav vo TaPOVGLAGEL
mv teyvoroyia to Bluetooth, tov tpdémo aviodiayng UNvVopdTOV HEC® OVTAG TNG
teyvoloyiog kabdg Kot 1 amobnkevon tovg otig B.A. Méoa and v gpyacio ovt
aVaOELYTNKE TG UTOPoHV £TOLLA KOUUATIO TOV KMOKA ov PBpickovtal otn ceAida
tov Android Developers va mpocaptbobv pe 1€1010 TPOTO MOGTE VO, ATOTEAEGOVY

TUNMATO TOV KOSIKA TNG epappoyns tov BluetoothChat.

A&iler va onuewwBel Ott kotd TN Odpkelw TG EKMOVNONG NG €PYACIOG
AmMOKTNONKOV ONUOVTIKEG YVAOGES Yoo TIG TEYVOAOYieG TV EEumvev Kvntdv

TNAEPAOVOV KOl TOV TPOTO AVATTVENG TOV EPAPLOYDV TOVG.
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IHAPAPTHMA

O myaiog k®dKag Tov apyciov arrayAdapter.java

package com.example.android.BluetoothChat;

import

import
import
import
import
import
import
import

public

java.util.ArraylList;

android.
android.
android.
.view.ViewGroup;
android.
android.
android.

android

content.Context;
view.LayoutInflater;
view.View;

widget.ArrayAdapter;
widget.ImageView;
widget.TextView;

class arrayAdapter extends ArrayAdapter<String> {
private final Context context;
private final ArraylList<String> values;

public arrayAdapter(Context context, ArrayList<String> values) {
super(context, R.layout.listbox, values);
this.context = context;

this.values

}

@Override

public View getView(int position, View convertView, ViewGroup parent) {
LayoutInflater inflater = (LayoutInflater) context

.getSystemService(Context.LAYOUT_INFLATER_SERVICE);

View rowView = inflater.inflate(R.layout.listbox, parent, false);

TextView textView = (TextView) rowView.findViewById(R.id.textbox);

ImageView imageView = (ImageView) rowView.findViewById(R.id.imagebox);

textView.setText(values.get(position));

// Change the icon for Windows and iPhone

String s =

= values;

values.get(position);

return rowView;
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O myaiog k®dwkag Tov apyeiov BluetoothChat.java
package com.example.android.BluetoothChat;

import java.util.Calendar;

import android.annotation.SuppressLint;
import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.Intent;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.util.Llog;

import android.view.KeyEvent;

import android.view.Menu;

import android.view.MenuInflater;

import android.view.MenuItem;

import android.view.View;

import android.view.View.OnClickListener;
import android.view.inputmethod.EditorInfo;
import android.widget.ArrayAdapter;
import android.widget.Button;

import android.widget.EditText;

import android.widget.ListView;

import android.widget.TextView;

import android.widget.Toast;

/**
* This is the main Activity that displays the current chat session.
*/

public class BluetoothChat extends Activity {

// Debugging
private static final String TAG = "BluetoothChat";
private static final boolean D = true;

// Message types sent from the BluetoothChatService Handler
public static final int MESSAGE_STATE_CHANGE = 1;

public static final int MESSAGE _READ = 2;

public static final int MESSAGE WRITE = 3;

public static final int MESSAGE_DEVICE _NAME = 4;

public static final int MESSAGE_TOAST = 5;

// Key names received from the BluetoothChatService Handler
public static final String DEVICE NAME = "device_name";
public static final String TOAST = "toast";

// Intent request codes
private static final int REQUEST_CONNECT _DEVICE = 1;
private static final int REQUEST _ENABLE BT = 2;

// Layout Views

private ListView mConversationView;
private EditText mOutEditText;
private Button mSendButton;

// Name of the connected device

private String mConnectedDeviceName = null;
// Array adapter for the conversation thread
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private ArrayAdapter<String> mConversationArrayAdapter;
// String buffer for outgoing messages

private StringBuffer mOutStringBuffer;

// Local Bluetooth adapter

private BluetoothAdapter mBluetoothAdapter = null;

// Member object for the chat services

private BluetoothChatService mChatService = null;

DatabaseHandlerConv db;
DatabaseHandler dbChat;

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
if(D) Log.e(TAG, "+++ ON CREATE +++");

db = new DatabaseHandlerConv(this);
dbChat = new DatabaseHandler(this);

setContentView(R.layout.main);

// Get local Bluetooth adapter
mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

// If the adapter is null, then Bluetooth is not supported
if (mBluetoothAdapter == null) {
Toast.makeText(this, "H unmnpeoia Bluetooth 6ev umootnpiletat.”,
Toast.LENGTH_LONG) .show();

finish();
return;
}
}
@Override

public void onStart() {
super.onStart();
if(D) Log.e(TAG, "++ ON START ++");

// If BT is'not on, request that it be enabled.

// setupChat() will then be called during onActivityResult

if (!mBluetoothAdapter.isEnabled()) {
Intent enableIntent = new

Intent(BluetoothAdapter .ACTION_REQUEST_ENABLE);

startActivityForResult(enableIntent, REQUEST_ENABLE BT);

//-Otherwise, setup the chat session

} else {
if (mChatService == null) setupChat();

}

}

@Override

public synchronized void onResume() {
super.onResume();
if(D) Log.e(TAG, "+ ON RESUME +");

// Performing this check in onResume() covers the case in which BT
// was not enabled during onStart(), so we were paused to enable it
// onResume() will be called when ACTION_REQUEST_ENABLE activity

// returns.
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}

if (mChatService != null) {
// Only if the state is STATE_NONE, do we know that we haven't
// started already
if (mChatService.getState() ==BluetoothChatService.STATE_NONE){
// Start the Bluetooth chat services
mChatService.start();

}

private void setupChat() {

Log.d(TAG, "setupChat()");

// Initialize the array adapter for the conversation thread
mConversationArrayAdapter = new ArrayAdapter<String>(this,

R.layout.message);

}

mConversationView = (ListView) findViewById(R.id.1in);
mConversationView.setAdapter(mConversationArrayAdapter);

// Initialize the compose field with a listener for the return key
mOutEditText = (EditText) findViewById(R.id.edit_ text_out);
mOutEditText.setOnEditorActionListener(mWriteListener);

// Initialize the send button with a listener that for click events
mSendButton = (Button) findViewById(R.id.button _send);
mSendButton.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
// Send a message using content of the edit text widget
TextView view = (TextView) findViewById(R.id.edit text out);
String message = view.getText().toString();
sendMessage(message);
}
1)

// Initialize the BluetoothChatService to perform bluetooth
// connections
mChatService = new BluetoothChatService(this, mHandler);

// Initialize the buffer for outgoing messages
mOutStringBuffer = new StringBuffer("");

@Override
public synchronized void onPause() {

}

super.onPause();
if(D) Log.e(TAG, "- ON PAUSE -");

@0verride
public void onStop() {

}

super.onStop();
if(D) Log.e(TAG, "-- ON STOP --");

@Override
public void onDestroy() {

super.onDestroy();
// Stop the Bluetooth chat services
if (mChatService != null) mChatService.stop();
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if(D) Log.e(TAG, "--- ON DESTROY ---");
}

private void ensureDiscoverable() {
if(D) Log.d(TAG, "ensure discoverable");
if (mBluetoothAdapter.getScanMode() !=
BluetoothAdapter.SCAN_MODE_CONNECTABLE_DISCOVERABLE) {
Intent discoverableIntent = new
Intent(BluetoothAdapter.ACTION_REQUEST _DISCOVERABLE);

discoverableIntent.putExtra(BluetoothAdapter.EXTRA_DISCOVERABLE DURATION,

300);
startActivity(discoverableIntent);

}

/**
* Sends a message.
* @param message A string of text to send.
*/
private void sendMessage(String message) {
// Check that we're actually connected before trying anything
if (mChatService.getState() !=
BluetoothChatService.STATE_CONNECTED) {
Toast.makeText(this, R.string.not_connected,
Toast.LENGTH_SHORT) .show();
return;

}

// Check that there's actually something to send
if (message.length() > 0) {
// Get the message bytes and tell the BluetoothChatService to
// write
byte[] send = message.getBytes();
mChatService.write(send);

//Reset out string buffer to zero and clear the edit text field
mOutStringBuffer.setLength(9);
mOutEditText.setText(mOutStringBuffer);

}

// The action listener for the EditText widget, to listen for the
// return key
private TextView.OnEditorActionListener mWritelListener =
new TextView.OnEditorActionListener() {
public boolean onEditorAction(TextView view, int actionId, KeyEvent
event) {
// If the action is a key-up event on the return key, send the
// message
if (actionId == EditorInfo.IME_NULL && event.getAction() ==
KeyEvent.ACTION_UP) {
String message = view.getText().toString();
sendMessage(message);
}
if(D) Log.i(TAG, "END onEditorAction");
return true;

}s
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// The Handler that gets information back from the BluetoothChatService
@SuppressLint("HandlerLeak™)
private final Handler mHandler = new Handler() {
@Override
public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE_STATE_CHANGE:
if(D) Log.i(TAG, "MESSAGE_STATE_CHANGE: " + msg.argl);
switch (msg.argl) {
case BluetoothChatService.STATE_CONNECTED:
mConversationArrayAdapter.clear();
break;
case BluetoothChatService.STATE_CONNECTING:
break;
case BluetoothChatService.STATE LISTEN:
case BluetoothChatService.STATE_NONE:
break;
}
break;
case MESSAGE_WRITE:
byte[] writeBuf = (byte[]) msg.obj;
Calendar c = Calendar.getInstance();

int sec = c.get(Calendar.SECOND);
int min = c.get(Calendar.MINUTE);
int hor = c.get(Calendar.HOUR);

int xrono = c.get(Calendar.YEAR);
int mina = c.get(Calendar.MONTH) + 1;
int mera = c.get(Calendar.DATE);
// construct a string from the buffer
String writeMessage = new String(writeBuf);
mConversationArrayAdapter.add("Me: "+"\n" + writeMessage +
"\n" + mera +"/"+mina+"/" +xrono+"
"+hor+":"+min+":"+sec+"\n");
dbChat.addContact(new ChatContact(mConnectedDeviceName,
mera +"/"+mina+"/" +xrono, hor+":"+min+":"+sec,
"Me: \n" + writeMessage));
break;
case MESSAGE_READ:
byte[] readBuf = (byte[]) msg.obj;
Calendar cl1 = Calendar.getInstance();
int secl = cl.get(Calendar.SECOND);
int minl = cl.get(Calendar.MINUTE);

int horl = cl.get(Calendar.HOUR);

int xronol = cl.get(Calendar.YEAR);

int minal = cl.get(Calendar.MONTH) + 1,

int meral = cl.get(Calendar.DATE);

// construct a string from the valid bytes in the buffer

String readMessage = new String(readBuf, 0, msg.argl);

mConversationArrayAdapter.add(mConnectedDeviceName+":
"+"\n" + readMessage+ "\n" + meral +"/"+minal+"/"
+xronol+ e e

+horl+":"+minl+": "+secl+"\n");

dbChat.addContact(new ChatContact(mConnectedDeviceName,
meral +"/"+minal+"/"+xronol, horl+":"+minl+":" +secl,
mConnectedDeviceName+": "+"\n"+ readMessage));

break;

case MESSAGE_DEVICE NAME:
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// save the connected device's name
mConnectedDeviceName =msg.getData().getString(DEVICE_NAME);
Toast.makeText(getApplicationContext(), "Connected to "

+ mConnectedDeviceName, Toast.LENGTH_SHORT).show();
db.addConver(new Conversation(mConnectedDeviceName));
break;

case MESSAGE_TOAST:
Toast.makeText(getApplicationContext()
msg.getData().getString(TOAST),Toast.LENGTH_SHORT) .show();

break;
}
}
}s
public void onActivityResult(int requestCode, int resultCode, Intent
data) {
if(D) Log.d(TAG, "onActivityResult " + resultCode);
switch (requestCode) {
case REQUEST_CONNECT_DEVICE:
// When DevicelistActivity returns with a device to connect
if (resultCode == Activity.RESULT OK) {
// Get the device MAC address
String address = data.getExtras()
.getString(DevicelListActivity.EXTRA DEVICE ADDRESS);
// Get the BLuetoothDevice object
BluetoothDevice device =
mBluetoothAdapter.getRemoteDevice(address);
// Attempt to connect to the device
mChatService.connect(device);
}
break;
case REQUEST_ENABLE BT:
// When the request to enable Bluetooth returns
if (resultCode == Activity.RESULT_0OK) {
// Bluetooth is now enabled, so set up a chat session
setupChat();
} else {
// User did not enable Bluetooth or an error occured
Log.d(TAG, "BT not enabled");
Toast.makeText(this, R.string.bt _not _enabled Lleaving,
Toast.LENGTH_SHORT) .show();
finish();
}
}
}
@Override

public boolean onCreateOptionsMenu(Menu menu) {
MenuInflater inflater = getMenuInflater();
inflater.inflate(R.menu.option_menu, menu);
return true;

}

@Override
public boolean onOptionsItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.scan:
// Launch the DevicelistActivity to see devices and do scan
Intent serverIntent = new Intent(this, DevicelistActivity.class);
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startActivityForResult(serverIntent, REQUEST CONNECT DEVICE);
return true;

case R.id.discoverable:
// Ensure this device is discoverable by others
ensureDiscoverable();
return true;

}

return false;
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O myaiog k®dkag Tov apyeiov BluetoothChatService.java

/
* * Copyright (C) 2009 The Android Open Source Project
*
* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in compliance with the License.
* You may obtain a copy of the License at
*
* http://www.apache.org/licenses/LICENSE-2.0
*
* Unless required by applicable law or agreed to in writing, software
* distributed under the License is distributed on an "AS IS"™ BASIS,
* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and
* limitations under the License.
*/

package com.example.android.BluetoothChat;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

import java.util.UUID;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothServerSocket;
import android.bluetooth.BluetoothSocket;
import android.content.Context;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.util.Llog;

/**
* This class does all the work for setting up and managing Bluetooth
* connections with other devices. It has a thread that listens for
* incoming connections, a thread for connecting with a device, and a
* thread for performing data transmissions when connected.

*/
public class BluetoothChatService {
// Debugging
private static final String TAG = "BluetoothChatService";
private static final boolean D = true;

// Name for the SDP record when creating server socket
private static final String NAME = "BluetoothChat";

// Unique UUID for this application
private static final UUID MY _UUID = UUID.fromString("fa87c0do-afac-
11de-8a39-0800200c9a66");

// Member fields

private final BluetoothAdapter mAdapter;
private final Handler mHandler;

private AcceptThread mAcceptThread;
private ConnectThread mConnectThread;
private ConnectedThread mConnectedThread;
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private int mState;

// Constants that indicate the current connection state

public static final int STATE NONE = 9; // we're doing nothing

public static final int STATE LISTEN = 1; // now listening for
incoming connections

public static final int STATE_CONNECTING = 2; // now initiating an
outgoing connection

public static final int STATE_CONNECTED = 3; // now connected to a
remote device

/**
* Constructor. Prepares a new BluetoothChat session.
* @param context The UI Activity Context
* @param handler A Handler to send messages back to the UI Activity
*/
public BluetoothChatService(Context context, Handler handler) {
mAdapter = BluetoothAdapter.getDefaultAdapter();
mState = STATE_NONE;
mHandler = handler;

}
/**

* Set the current state of the chat connection
* @param state An integer defining the current connection state
*/
private synchronized void setState(int state) {
if (D) Log.d(TAG, "setState() " + mState + " -> " + state);
mState = state;

// Give the new state to the Handler so the UI Activity can update
mHandler.obtainMessage(BluetoothChat.MESSAGE _STATE_CHANGE, state, -
1).sendToTarget();

/**
* Return the current connection state. */
public synchronized int getState() {
return mState;
}

/**
* Start the chat service. Specifically start AcceptThread to begin a
* session in listening (server) mode. Called by the Activity
onResume() */
public synchronized void start() {
if (D) Log.d(TAG, "start");

// Cancel any thread attempting to make a connection
if (mConnectThread != null) {mConnectThread.cancel();
mConnectThread = null;}

// Cancel any thread currently running a connection
if (mConnectedThread != null) {mConnectedThread.cancel();
mConnectedThread = null;}

// Start the thread to listen on a BluetoothServerSocket

if (mAcceptThread == null) {
mAcceptThread = new AcceptThread();
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mAcceptThread.start();

}
setState(STATE_LISTEN);

}

/**
* Start the ConnectThread to initiate a connection to a remote device.
* @param device The BluetoothDevice to connect
*/

public synchronized void connect(BluetoothDevice device) {

if (D) Log.d(TAG, "connect to: " + device);

// Cancel any thread attempting to make a connection
if (mState == STATE_CONNECTING) {
if (mConnectThread != null) {mConnectThread.cancel();
mConnectThread = null;}

}

// Cancel any thread currently running a connection
if (mConnectedThread != null) {mConnectedThread.cancel();
mConnectedThread = null;}

// Start the thread to connect with the given device
mConnectThread = new ConnectThread(device);
mConnectThread.start();

setState(STATE_CONNECTING);

}
/®*

* Start the ConnectedThread to begin managing a Bluetooth connection
* @param socket The BluetoothSocket on which the connection was made
* @param device The BluetoothDevice that has been connected
*/
public synchronized void connected(BluetoothSocket socket,
BluetoothDevice device) {
if (D) Log.d(TAG, "connected");

// Cancel the thread that completed the connection
if (mConnectThread != null) {mConnectThread.cancel();
mConnectThread = null;}

// Cancel any thread currently running a connection
if (mConnectedThread != null) {mConnectedThread.cancel();
mConnectedThread = null;}

// Cancel the accept thread because we only want to connect to one
device

if (mAcceptThread != null) {mAcceptThread.cancel(); mAcceptThread =
null;}

// Start the thread to manage the connection and perform
transmissions

mConnectedThread = new ConnectedThread(socket);

mConnectedThread.start();

// Send the name of the connected device back to the UI Activity

Message msg =
mHandler.obtainMessage(BluetoothChat.MESSAGE_DEVICE_NAME);

Bundle bundle = new Bundle();
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bundle.putString(BluetoothChat.DEVICE _NAME, device.getName());
msg.setData(bundle);
mHandler.sendMessage(msg);

setState(STATE_CONNECTED);
}

/**
* Stop all threads
*/
public synchronized void stop() {
if (D) Log.d(TAG, "stop");

if (mConnectThread != null) {mConnectThread.cancel();
mConnectThread = null;}
if (mConnectedThread != null) {mConnectedThread.cancel();

mConnectedThread = null;}

if (mAcceptThread != null) {mAcceptThread.cancel(); mAcceptThread =
null;}

setState(STATE_NONE);

}

/**
* Write to the ConnectedThread in an unsynchronized manner
* @param out The bytes to write
* @see ConnectedThread#write(byte[])

*/
public void write(byte[] out) {

// Create temporary object

ConnectedThread r;

// Synchronize a copy of the ConnectedThread

synchronized (this) {
if (mState != STATE_CONNECTED) return;
r = mConnectedThread;

}

// Perform the write unsynchronized

r.write(out);

}

/**
*Indicate that the connection attempt failed and notify the UI.
Activity */
private void connectionFailed() {

setState(STATE_LISTEN);

//-Send a failure message back to the Activity

Message msg = mHandler.obtainMessage(BluetoothChat.MESSAGE _TOAST);
Bundle bundle = new Bundle();
bundle.putString(BluetoothChat.TOAST, "Unable to connect device");
msg.setData(bundle);

mHandler.sendMessage(msg);

}

/**
* Indicate that the connection was lost and notify the UI Activity.
*/

private void connectionLost() {

setState(STATE_LISTEN);

// Send a failure message back to the Activity
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Message msg = mHandler.obtainMessage(BluetoothChat.MESSAGE _TOAST);

Bundle bundle = new Bundle();

bundle.putString(BluetoothChat.TOAST, "Device connection was
lost");

msg.setData(bundle);

mHandler.sendMessage(msg);

}

/**
* This thread runs while listening for incoming connections. It behaves
* like a server-side client. It runs until a connection is accepted
* (or until cancelled).
*/
private class AcceptThread extends Thread {

// The local server socket

private final BluetoothServerSocket mmServerSocket;

public AcceptThread() {
BluetoothServerSocket tmp = null;

// Create a new listening server socket

try {
tmp = mAdapter.listenUsingRfcommWithServiceRecord(NAME,

MY _UUID);
} catch (IOException e) {
Log.e(TAG, "listen() failed", e);
}
mmServerSocket = tmp;
}

public void run() {
if (D) Log.d(TAG, "BEGIN mAcceptThread" + this);
setName("AcceptThread");
BluetoothSocket socket = null;

// Listen to the server socket if we're not connected
while (mState != STATE_CONNECTED) {
try {
// This is a blocking call and will only return on a
// successful connection or an exception
socket = mmServerSocket.accept();
} catch (IOException e) {
Log.e(TAG, "accept() failed", e);
break;

}

// If a connection was accepted
if (socket != null) {
synchronized (BluetoothChatService.this) {
switch (mState) {
case STATE _LISTEN:
case STATE_CONNECTING:
// Situation normal. Start the connected thread.
connected(socket, socket.getRemoteDevice());
break;
case STATE_NONE:
case STATE_CONNECTED:
// Either not ready or already connected.
Terminate new socket.
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try {
socket.close();

} catch (IOException e) {
Log.e(TAG, "Could not close unwanted socket", e);

}

break;

}
}
if (D) Log.i(TAG, "END mAcceptThread");
}

public void cancel() {
if (D) Log.d(TAG, "cancel " + this);
try {
mmServerSocket.close();
} catch (IOException e) {
Log.e(TAG, "close() of server failed", e);

}

/**
* This thread runs while attempting to make an outgoing connection
* with a device. It runs straight through; the connection either
* succeeds or fails.

*/

private class ConnectThread extends Thread {

private final BluetoothSocket mmSocket;
private final BluetoothDevice mmDevice;

public ConnectThread(BluetoothDevice device) {
mmDevice = device;
BluetoothSocket tmp = null;

// Get a BluetoothSocket for a connection with the
// given BluetoothDevice
try {
tmp = device.createRfcommSocketToServiceRecord(MY_UUID);
} catch (IOException e) {
Log.e(TAG, "create() failed", e);
}
mmSocket = tmp;

}

public void run() {
Log.1(TAG, "BEGIN mConnectThread");
setName("ConnectThread");

// Always cancel discovery because it will slow down a
connection
mAdapter.cancelDiscovery();

// Make a connection to the BluetoothSocket

try {
// This is a blocking call and will only return on a

// successful connection or an exception
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mmSocket.connect();
} catch (IOException e) {
connectionFailed();
// Close the socket
try {
mmSocket.close();
} catch (IOException e2) {
Log.e(TAG, "unable to close() socket during connection
failure", e2);
}
// Start the service over to restart listening mode
BluetoothChatService.this.start();
return;

}

// Reset the ConnectThread because we're done
synchronized (BluetoothChatService.this) {
mConnectThread = null;

}

// Start the connected thread
connected(mmSocket, mmDevice);

}

public void cancel() {
try {
mmSocket.close();
} catch (IOException e) {
Log.e(TAG, "close() of connect socket failed", e);

¥
}
/%%

* This thread runs during a connection with a remote device.
* It handles all incoming and outgoing transmissions.
*/
private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mmInStream;
private final OutputStream mmOutStream;

public ConnectedThread(BluetoothSocket socket) {
Log.d(TAG, "create ConnectedThread");
mmSocket = socket;
InputStream tmpIn = null;
OutputStream tmpOut = null;

// Get the BluetoothSocket input and output streams
try {

tmpIn = socket.getInputStream();

tmpOut = socket.getOutputStream();
} catch (IOException e) {

Log.e(TAG, "temp sockets not created", e);

}

mmInStream = tmpIn;
mmOutStream = tmpOut;
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public void run() {
Log.i1(TAG, "BEGIN mConnectedThread");
byte[] buffer = new byte[1024];
int bytes;

// Keep listening to the InputStream while connected
while (true) {

try {
// Read from the InputStream

bytes = mmInStream.read(buffer);

// Send the obtained bytes to the UI Activity
mHandler.obtainMessage(BluetoothChat.MESSAGE READ,
bytes, -1, buffer)
.sendToTarget();
} catch (IOException e) {
Log.e(TAG, "disconnected", e);
connectionLost();
break;

}

/**
* Write to the connected OutStream.
* @param buffer The bytes to write
*/

public void write(byte[] buffer) {

try {
mmOutStream.write(buffer);

// Share the sent message back to the UI Activity
mHandler.obtainMessage(BluetoothChat.MESSAGE WRITE, -1, -1,

buffer)
.sendToTarget();
} catch (IOException e) {
Log.e(TAG, "Exception during write", e);
}
}

public void cancel() {
try {
mmSocket.close();
} catch (IOException e) {
Log.e(TAG, "close() of connect socket failed *", e);

}
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O myaiog KOJKAG TOV aPyeiov ChatContact. java
package com.example.android.BluetoothChat;

public class ChatContact {
//private variables
int _id;
String _username;
String _date;
String _time;
String _message;

// Empty constructor
public ChatContact(){

¥
// constructor
public ChatContact(int id, String username, String date, String time,
String msg){
this. id = id;
this. username = username;
this._date = date;
this._time = time;
this. message = msg;

}

// constructor
public ChatContact(String username,String date,String time,String msg){
this._username = username;
this. date = date;
this. time = time;
this. message = msg;

}

// getting ID

public int getID(){
return this._id;

}

// setting id

public void setID(int id){
this._id = id;

}

// getting username
public String getUsername(){
return this._username;

}

// setting username
public void setUsername(String username){
this._username = username;

}

// getting date
public String getDate(){
return this._date;

}
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// setting date

public void setDate(String date){
this. date = date;

}

// getting time
public String getTime(){
return this._ time;

}

// setting time
public void setTime(String time){
this. time = time;

}

// getting message
public String getMessage(){
return this._message;

}

// setting message

public void setMessage(String msg){

this. message = msg;

}
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O myaiog k®dwkag Tov apyeiov Conversation.java
package com.example.android.BluetoothChat;
public class Conversation {

//private variables
int _id;
String _username;

// Empty constructor
public Conversation(){

}

// constructor

public Conversation(int id, String username){
this. id = id;
this. username = username;

// constructor without id

public Conversation(String username){
this._username = username;

}

// getting ID

public int getID(){
return this._id;

}

// setting id

public void setID(int id){
this._id = id;

}

// getting username
public String getUsername(){
return this._username;

}

// setting username
public void setUsername(String username){
this._username = username;

}
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O myaiog k®dkag Tov apyeiov ConvList.java

package com.example.android.BluetoothChat;

import java.util.Arraylist;
import java.util.List;

import android.app.Activity;
import android.os.Bundle;
import android.widget.ListView;

public class ConvList extends Activity {
private arrayAdapter adapter;
String name;
private ArrayList<String> values = new ArrayList<String>();

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.convlist);
ListView listView = (ListView) findViewById(R.id.in1);
Bundle dat = this.getIntent().getExtras();
name = dat.getString("position");

final DatabaseHandler dbl = new DatabaseHandler(this);

List<ChatContact> contact = dbl.getAllContacts();

for (ChatContact cnl : contact) {
if (name.contains(cnl.getUsername()) && (name.length() ==
(cnl.getUsername().length()+1))) {
values.add(""+cnl.getMessage()+"\n"+cnl.getDate()+"
"+cnl.getTime()+"\n");
}
}

adapter = new arrayAdapter(ConvList.this, values);
listView.setAdapter(adapter);
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O myaiog k®dkag Tov apyeiov DatabaseHandler.java

package com.example.android.BluetoothChat;

import java.util.ArraylList;

import java.util.List;

import android.content.ContentValues;

import android.content.Context;

import android.database.Cursor;

import android.database.sqlite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;

public class DatabaseHandler extends SQLiteOpenHelper {
// All Static variables

// Database Version
private static final int DATABASE _VERSION

1;

// Database Name
private static final String DATABASE NAME

"contactsManager";

// Contacts table name
private static final String TABLE_CONTACTS = "contacts";

// Contacts Table Columns names

private static final String KEY_ID = "id";

private static final String USERNAME = "nickname";
private static final String MESSAGE = "message";
private static final String DATE = "date";

private static final String TIME= "time";

public DatabaseHandler(Context context) {
super(context, DATABASE NAME, null, DATABASE VERSION);

}

// Creating Tables
@Override
public void onCreate(SQLiteDatabase db) {
String CREATE_CONTACTS_TABLE = "CREATE TABLE " + TABLE_CONTACTS +
ne
+ KEY_ID + " INTEGER PRIMARY KEY," + USERNAME + " TEXT,"
+ DATE + " TEXT," + TIME + " TEXT,"
+ MESSAGE + " TEXT" + ")";
db.execSQL(CREATE_CONTACTS_TABLE);

}

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

// Create tables again
onCreate(db);
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/>I<>I<

* All CRUD(Create, Read, Update, Delete) Operations

*/

// Adding new contact
void addContact(ChatContact contact) {
SQLiteDatabase db = this.getWritableDatabase();

ContentValues values = new ContentValues();

values
values
values
values

.put (USERNAME, contact.getUsername()); // Contact USERNAME
.put(DATE, contact.getDate()); // Contact DATE

.put(TIME, contact.getTime()); // Contact TIME

.put (MESSAGE, contact.getMessage()); // Contact MESSAGE

// Inserting Row
db.insert(TABLE_CONTACTS, null, values);
db.close(); // Closing database connection

}

// Getting single contact
ChatContact getContact(int id) {
SQLiteDatabase db = this.getReadableDatabase();

Cursor cursor = db.query(TABLE_CONTACTS, new String[] { KEY_ID,

null);

USERNAME, DATE, TIME, MESSAGE }, KEY_ID + "=?",
new String[] { String.valueOf(id) }, null, null, null,

if (cursor != null)
cursor.moveToFirst();

ChatContact contact = new
ChatContact(Integer.parseInt(cursor.getString(0)),

cursor.getString(1), cursor.getString(2),

cursor.getString(3), cursor.getString(4));
// return contact

return

}

contact;

// Getting All Contacts
// emfanizei oti exei i sql

public List<ChatContact> getAllContacts() {
List<ChatContact> contactList = new ArraylList<ChatContact>();
// Select All Query
String selectQuery = "SELECT * FROM " + TABLE_CONTACTS;

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

// looping through all rows and adding to list
// topothetei i sql gia na ta do ero
if (cursor.moveToFirst()) {

do {

ChatContact contact = new ChatContact();
contact.setID(Integer.parseInt(cursor.getString(0)));
contact.setUsername(cursor.getString(1));
contact.setDate(cursor.getString(2));
contact.setTime(cursor.getString(3));
contact.setMessage(cursor.getString(4));
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}

// Adding contact to list
contactList.add(contact);
} while (cursor.moveToNext());

}

// return contact list
return contactlList;

// Updating single contact
public int updateContact(ChatContact contact) {

}

SQLiteDatabase db = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.put(USERNAME, contact.getUsername());
values.put(DATE, contact.getDate());
values.put(TIME, contact.getTime());
values.put(MESSAGE, contact.getMessage());

// updating row
return db.update(TABLE CONTACTS, values, KEY ID + " = ?",
new String[] { String.valueOf(contact.getID()) });

// Deleting single contact
public void deleteContact(ChatContact contact) {

SQLiteDatabase db = this.getWritableDatabase();
db.delete(TABLE_CONTACTS, KEY_ ID + " = ?",

new String[] { String.valueOf(contact.getID()) });
db.close();

// Getting contacts Count
public int getContactsCount() {

String countQuery = "SELECT * FROM " + TABLE_CONTACTS;
SQLiteDatabase db = this.getReadableDatabase();

Cursor cursor = db.rawQuery(countQuery, null);
cursor.close();

// return count
return cursor.getCount();
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O myaiog k®dkag Tov apyeiov DatabaseHandlerConv.java

package com.example.android.BluetoothChat;

import
import
import
import
import
import
import

public

//
//

private static final int DATABASE VERSION

//

private static final String DATABASE_NAME

!/

java.util.ArraylList;

java.util.List;
android.content.ContentValues;
android.content.Context;
android.database.Cursor;
android.database.sqlite.SQLiteDatabase;
android.database.sqlite.SQLiteOpenHelper;

class DatabaseHandlerConv extends SQLiteOpenHelper {

All Static variables
Database Version

1;

Database Name

"conversationManager";

Contacts table name

private static final String TABLE_CONVERSATIONS = "conversations";

//

Contacts Table Columns names

private static final String KEY_ID = "id";
private static final String USERNAME = "username";

public DatabaseHandlerConv(Context context) {

}
//

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

Creating Tables

@Override
public void onCreate(SQLiteDatabase dbConv) {

String CREATE_CONVERSATIONS_TABLE = "CREATE TABLE " +

TABLE_CONVERSATIONS + "("

}
//

+ KEY_ID + " INTEGER PRIMARY KEY," + USERNAME + " TEXT"
+ ")II;
dbConv.execSQL (CREATE_CONVERSATIONS TABLE);

Upgrading database

@Override
public void onUpgrade(SQLiteDatabase dbConv, int oldVersion, int
newVersion) {

}

// Drop older table if existed
dbConv.execSQL("DROP TABLE IF EXISTS " + TABLE_CONVERSATIONS);

// Create tables again
onCreate(dbConv);

/%%

*

All CRUD(Create, Read, Update, Delete) Operations

*/

//

Adding new contact

void addConver(Conversation conversation) {
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SQLiteDatabase dbConv = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.put(USERNAME, conversation.getUsername()); // conversation
USERNAME

// Inserting Row
dbConv.insert(TABLE_CONVERSATIONS, null, values);
dbConv.close(); // Closing database connection

}

// Getting single contact
Conversation getConver(int id) {
SQLiteDatabase dbConv = this.getReadableDatabase();
Cursor cursor = dbConv.query(TABLE _CONVERSATIONS, new String[] {
KEY_ID,
USERNAME
}, KEY_ID + "=?",
new String[] { String.valueOf(id) }, null, null, null,
null);
if (cursor != null)
cursor.moveToFirst();

Conversation conver = new
Conversation(Integer.parseInt(cursor.getString(0)),
cursor.getString(1));
// return contact
return conver;

}

// Getting All Contacts
public List<Conversation> getAllConversations() {
List<Conversation> conversationList = new
ArrayList<Conversation>();
// Select All Query
String selectQuery = "SELECT * FROM " + TABLE_CONVERSATIONS;

SQLiteDatabase dbConv = this.getWritableDatabase();
Cursor cursor = dbConv.rawQuery(selectQuery, null);
// looping through all rows and adding to list
if (cursor.moveToFirst()) {
do {
Conversation conver = new Conversation();
conver.setID(Integer.parseInt(cursor.getString(0)));
conver.setUsername(cursor.getString(1));
// Adding contact to list
conversationList.add(conver);
} while (cursor.moveToNext());
}
// return contact list
return conversationList;

}

// Updating single contact

public int updateConversation(Conversation conver) {
SQLiteDatabase dbConv = this.getWritableDatabase();
ContentValues values = new ContentValues();
values.put (USERNAME, conver.getUsername());
// updating row
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return dbConv.update(TABLE CONVERSATIONS, values, KEY ID + " =

new String[] { String.valueOf(conver.getID()) });
}

// Deleting single contact
public void deleteConversation(Conversation conver) {
SQLiteDatabase db = this.getWritableDatabase();
db.delete(TABLE _CONVERSATIONS, KEY ID + " = ?",
new String[] { String.valueOf(conver.getID()) });
db.close();

// Getting contacts Count

public int getConversationCount() {
String countQuery = "SELECT * FROM " + TABLE_CONVERSATIONS;
SQLiteDatabase db = this.getReadableDatabase();
Cursor cursor = db.rawQuery(countQuery, null);
cursor.close();
// return count
return cursor.getCount();
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O myaiog kMowKag Tov apyeiov DeviceListActivity.java

/*
* Copyright (C) 2009 The Android Open Source Project
*
* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in compliance with the License.
* You may obtain a copy of the License at
k
* http://www.apache.org/licenses/LICENSE-2.0
*
* Unless required by applicable law or agreed to in writing, software
* distributed under the License is distributed on an "AS IS" BASIS,
* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and
* limitations under the License.
*/

package com.example.android.BluetoothChat;
import java.util.Set;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;
import android.os.Bundle;

import android.util.Llog;

import android.view.View;

import android.view.Window;

import android.view.View.OnClickListener;
import android.widget.AdapterView;

import android.widget.ArrayAdapter;

import android.widget.Button;

import android.widget.ListView;

import android.widget.TextView;

import android.widget.AdapterView.OnItemClickListener;

/**
* This Activity appears as a dialog. It lists any paired devices and
* devices detected in the area after discovery. When a device is chosen
* by the user, the MAC address of the device is sent back to the parent
* Activity in the result Intent.
*4
public class DevicelListActivity extends Activity {
// Debugging
private static final String TAG = "DevicelistActivity";
private static final boolean D = true;

// Return Intent extra
public static String EXTRA DEVICE ADDRESS = "device_address";

// Member fields
private BluetoothAdapter mBtAdapter;
private ArrayAdapter<String> mPairedDevicesArrayAdapter;
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private ArrayAdapter<String> mNewDevicesArrayAdapter;

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

// Setup the window
requestWindowFeature(Window.FEATURE INDETERMINATE _PROGRESS);
setContentView(R.layout.device List);

// Set result CANCELED incase the user backs out
setResult(Activity.RESULT_CANCELED);

// Initialize the button to perform device discovery
Button scanButton = (Button) findViewById(R.id.button_scan);
scanButton.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
doDiscovery();
v.setVisibility(View.GONE);
}
3

// Initialize array adapters. One for already paired devices and

// one for newly discovered devices

mPairedDevicesArrayAdapter = new ArrayAdapter<String>(this,
R.layout.device_name);

mNewDevicesArrayAdapter = new ArrayAdapter<String>(this,
R.layout.device_name);

// Find and set up the ListView for paired devices

ListView pairedListView = (ListView)
findvViewById(R.id.paired_devices);

pairedListView.setAdapter(mPairedDevicesArrayAdapter);

pairedListView.setOnItemClickListener(mDeviceClickListener);

// Find and set up the ListView for newly discovered devices
ListView newDevicesListView = (ListView)

findViewById(R.id.new devices);
newDevicesListView.setAdapter(mNewDevicesArrayAdapter);
newDevicesListView.setOnItemClickListener(mDeviceClickListener);

// Register for broadcasts when a device is discovered

IntentFilter filter = new
IntentFilter(BluetoothDevice.ACTION_FOUND);

this.registerReceiver(mReceiver, filter);

// Register for broadcasts when discovery has finished

filter = new
IntentFilter(BluetoothAdapter.ACTION_DISCOVERY _FINISHED);

this.registerReceiver(mReceiver, filter);

// Get the local Bluetooth adapter
mBtAdapter = BluetoothAdapter.getDefaultAdapter();

// Get a set of currently paired devices
Set<BluetoothDevice> pairedDevices = mBtAdapter.getBondedDevices();

// If there are paired devices, add each one to the ArrayAdapter
if (pairedDevices.size() > 9) {
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findviewById(R.id.title paired _devices).setVisibility(View.VISIBLE);
for (BluetoothDevice device : pairedDevices) {
mPairedDevicesArrayAdapter.add(device.getName() + "\n" +
device.getAddress());
}
} else {
String noDevices =
getResources().getText(R.string.none_paired).toString();
mPairedDevicesArrayAdapter.add(noDevices);
}
}

@Override
protected void onDestroy() {
super.onDestroy();

// Make sure we're not doing discovery anymore
if (mBtAdapter != null) {
mBtAdapter.cancelDiscovery();

}

// Unregister broadcast listeners
this.unregisterReceiver(mReceiver);

}

/**
* Start device discover with the BluetoothAdapter
*/

private void doDiscovery() {

if (D) Log.d(TAG, "doDiscovery()");

// Indicate scanning in the title
setProgressBarIndeterminateVisibility(true);
setTitle(R.string.scanning);

// Turn on sub-title for new devices
findViewById(R.id.title _new _devices).setVisibility(View.VISIBLE);

// If we're already discovering, stop it
if (mBtAdapter.isDiscovering()) {
mBtAdapter.cancelDiscovery();

}

//-Request discover from BluetoothAdapter
mBtAdapter.startDiscovery();

}

// The on-click listener for all devices in the ListViews
private OnItemClickListener mDeviceClickListener = new
OnItemClickListener() {
public void onItemClick(AdapterView<?> av, View v, int arg2, long
arg3) {
// Cancel discovery because it's costly and we're about to
connect
mBtAdapter.cancelDiscovery();

// Get the device MAC address, which is the last 17 chars in
the View
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String info = ((TextView) v).getText().toString();
String address = info.substring(info.length() - 17);

// Create the result Intent and include the MAC address
Intent intent = new Intent();
intent.putExtra(EXTRA_DEVICE_ADDRESS, address);

// Set result and finish this Activity
setResult(Activity.RESULT_OK, intent);
finish();

}s

// The BroadcastReceiver that listens for discovered devices and
// changes the title when discovery is finished
private final BroadcastReceiver mReceiver = new BroadcastReceiver() {
@Override
public void onReceive(Context context, Intent intent) {
String action = intent.getAction();

// When discovery finds a device
if (BluetoothDevice.ACTION_FOUND.equals(action)) {
// Get the BluetoothDevice object from the Intent
BluetoothDevice device =
intent.getParcelableExtra(BluetoothDevice.EXTRA DEVICE);
// If it's already paired, skip it, because it's been
listed already
if (device.getBondState() != BluetoothDevice.BOND BONDED) A
mNewDevicesArrayAdapter.add(device.getName() + "\n" +
device.getAddress());

// When discovery is finished, change the Activity title
} else if
(BluetoothAdapter .ACTION_DISCOVERY FINISHED.equals(action)) {
setProgressBarIndeterminateVisibility(false);
setTitle(R.string.select _device);
if (mNewDevicesArrayAdapter.getCount() == 0) {
String noDevices =
getResources().getText(R.string.none_found).toString();
mNewDevicesArrayAdapter.add(noDevices);
}

}s
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O myaiog kK®dwkag Tov apyeiov list.java
package com.example.android.BluetoothChat;

import java.util.Arraylist;
import java.util.Collections;
import java.util.List;
import android.app.Activity;
import android.app.AlertDialog;
import android.content.DialogInterface;
import android.content.Intent;
import android.os.Bundle;
import android.view.Menu;
import android.view.MenuInflater;
import android.view.Menultem;
import android.view.View;
import android.widget.AdapterView;
import android.widget.AdapterView.OnItemClickListener;
import android.widget.AdapterView.OnItemLongClickListener;
import android.widget.ListView;
public class list extends Activity {
private arrayAdapter adapter;
private ArrayList<String> values = new ArraylList<String>();
ListView listView;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.list);

listvView = (ListView) findViewById(R.id.1in);
final DatabaseHandlerConv db = new DatabaseHandlerConv(this);
List<Conversation> conversations = db.getAllConversations();

for (Conversation cv : conversations) {
values.add(cv.getUsername()+"\n");

}

adapter = new arrayAdapter(list.this, values);
listView.setAdapter(adapter);
listView.setOnItemClickListener(new OnItemClickListener() {
@Override
public void onItemClick(AdapterView<?> parent, View view,
int position, long id) {
String name@ = listView.getItemAtPosition(position).toString();
Intent intentl = new Intent();
intentl.setClass(list.this, ConvList.class);
intentl.putExtra("position", nameod);
startActivity(intentl);

}
})s

listView.setOnItemLongClickListener(new OnItemLongClickListener() {
@Override
public boolean onItemLongClick(AdapterView<?> parent, View view,
final int position, long id) {
new AlertDialog.Builder(list.this)
.setTitle("AIArPAOH")
.setMessage("0éAete va Siraypdpete authi tn oulAtnon;")
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.setPositiveButton("NAI", new
DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int which) {
int idpos = position+1;
String names = null;
names = ""+parent.getItemAtPosition(position);

final DatabaseHandlerConv db3 = new
DatabaseHandlerConv(list.this);

List<Conversation> conversations =
db3.getAllConversations();

for (Conversation cv : conversations) {
Log.e("compare","1: "+cv.getUsername().length()+" 2:
"+names.length());
String namesl = cv.getUsername()+"\n";
if (namesl.equals(names) ) {
Log.e("name", ":"+ cv.getUsername());
// names = cv.getUsername();

db3.deleteConversation(cv);

}

final DatabaseHandler db4
DatabaseHandler(list.this);
List<ChatContact> contact

new

db4.getAllContacts();

for (ChatContact cnl : contact) {
if (cnl.getUsername().equals(names) ) {
Log.e("mesa"™, ":");
db4.deleteContact(cnl);
}
}
final DatabaseHandlerConv db9 = new
DatabaseHandlerConv(list.this);
List<Conversation> conversations9 =

db9.getAllConversations();
values.clear();

for (Conversation cv : conversations9) {
values.add(cv.getUsername()+"\n");

1

adapter = new arrayAdapter(list.this, values);
listView.setAdapter(adapter);

}
})
.setNegativeButton("OXI", new DialogInterface.OnClickListener(){
public void onClick(DialogInterface dialog, int which) {
// do nothing

}
1}

.show();
return true;

}

return false;

}
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O myaiog kK®dwKag Tov apysiov start.java
package com.example.android.BluetoothChat;

import android.os.Bundle;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.app.Activity;

import android.content.Intent;

public class start extends Activity {
String name;

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.start);
final DatabaseHandler db = new DatabaseHandler(this);

if (db.getAllContacts().isEmpty()) {
db.addContact(new
ChatContact("Maria","13/10/2013","15:40:43","Maria: \n hello "));
db.addContact(new ChatContact("Maria","13/10/2013","15:41:43","Me:
\n hi, ti kaneis? "));
db.addContact(new
ChatContact("Maria","13/10/2013","15:42:43","Maria: \n kala mole barieme

"))

db.addContact(new
ChatContact("Nikos","14/10/2013","15:40:43","Nikos: \n simera stis 5 "));

db.addContact(new ChatContact("Nikos","14/10/2013","15:41:43","Me:
\n ok "));

db.addContact(new
ChatContact("Maria","17/10/2013","15:40:43","Maria: \n Pos pige me ton
Niko? "));

db.addContact(new ChatContact("Maria","17/10/2013","15:41:43","Me:
\n Kala , ligo baretos "));

db.addContact(new
ChatContact("Maria","17/10/2013","15:42:43","Maria: \n Giati to les? mia
xara pedi fenete "));

db.addContact(new ChatContact("Maria","17/10/2013","15:43:43","Me:
\n den ksero, den perasa, nistaksa "));

db.addContact(new
ChatContact("Maria","17/10/2013","15:44:43","Maria: \n a kalaaaaa,
katalaba... pame gia ala "));

db.addContact(new ChatContact("Manos","19/10/2013","15:40:43","Me:
\n Geia sou Mano, pos paei i ergasia? "));

db.addContact(new
ChatContact("Manos","19/10/2013","15:41:43","Manos: \n asta eimai gia
kafe...etsi paei. "));

db.addContact(new
ChatContact("John","07/02/2014","09:30:43","John: \n Ti egine me ti nerit?
Bgike prokiriksi?"));

db.addContact(new ChatContact("John","07/02/2014","09:30:57","Me:
\n Nai xtes, alla exei liges thesis "));
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db.addContact(new
ChatContact("John","07/02/2014","09:31:15","John: \n Giati etsi? "));

db.addContact(new ChatContact("John","07/02/2014","09:31:39","Me:
\n den ksero, ti na po, xalia "));

db.addContact(new
ChatContact("John","07/02/2014","09:32:03","John: \n a kalaaaaa,
katalaba... "));

final DatabaseHandlerConv dbl = new DatabaseHandlerConv(this);
dbl.addConver(new Conversation("Maria"));
dbl.addConver(new Conversation("Nikos"));
dbl.addConver(new Conversation("Manos"));
dbl.addConver(new Conversation("John"));
}
Button chatl
Button convl

(Button) findViewById(R.id.buttonl);
(Button) findViewById(R.id.button2);

chatl.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
Intent intentl = new Intent();
intentl.setClass(start.this, BluetoothChat.class);
startActivity(intentl);

}
})s

convl.setOnClickListener(new OnClickListener() {
public void onClick(View v) {

Intent intentl = new Intent();

intentl.setClass(start.this, list.class);

startActivity(intentl);

})s
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O myaiog k®dkag Tov apyeiov convlist.xml

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

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"”
android:orientation="vertical”
android:layout_width="match_parent"
android:layout_height="match_parent"”
android:background="@drawable/back" >

<ListView android:id="@+id/inl1"
android:layout_width="match_parent"”
android:layout_height="match_parent"”
android:stackFromBottom="true"

android:layout marginRight="10dp"
android:layout_marginTop="10dp"
android:layout_marginBottom="10dp"
android:background="@drawable/but"
android:transcriptMode="alwaysScroll"

/>
</LinearlLayout>

O anyaiog kOOKAG TOV apyeiov costum_title
<?xml version="1.0" encoding="utf-8"?>

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill parent”
android:layout_height="fill _parent™”
android:gravity="center_vertical”
>
<TextView android:id="@+id/title_Lleft_ text"
android:layout alignParentLeft="true"
android:ellipsize="end"
android:singlelLine="true"
style="?android:attr/windowTitleStyle"
android:layout_width="wrap_content"”
android:layout_height="fill_parent™”
android:layout weight="1"
/>
<TextView android:id="@+id/title_right_text"
android:layout alignParentRight="true"
android:ellipsize="end"
android:singleLine="true"
android:layout_width="wrap_content"”
android:layout_height="filLl _parent"”
android:textColor="#fff"
android:layout weight="1"

/>
</Relativelayout>
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O myaiog k®dwkag Tov apyeiov device list.xml
<?xml version="1.0" encoding="utf-8"?>

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"”

android:orientation="vertical"”

android:layout_width="fill_parent"”

android:layout_height="fill_parent"

>

<TextView android:id="@+id/title_paired_devices"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:text="@string/title_paired devices"”
android:visibility="gone"
android:background="#666"
android:textColor="#fff"

/>

<ListView android:id="@+1id/paired_devices"
android:layout_width="fill_parent”
android:layout_height="wrap_content"”
android:stackFromBottom="true"
android:layout_weight="1"

/>

<TextView android:id="@+id/title_new devices"
android:layout_width="filLl_parent"”
android:layout_height="wrap_content"”
android:text="@string/title_other_devices'’
android:visibility="gone"
android:background="#666"
android:textColor="#fff"

4

/>

<ListView android:id="@+id/new_devices"”
android:layout_width="filLl_parent"”
android:layout_height="wrap_content"”
android:stackFromBottom="true"
android:layout_weight="2"

/>

<Button android:id="@+1id/button_scan"
android:layout_width="filLl_parent"”
android:layout_height="wrap_content”
android:text="@string/button_scan”

/>

</LinearlLayout>
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O myaiog k®dwkag Tov apysiov device_name.xml
<?xml version="1.0" encoding="utf-8"?>

<TextView xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:textSize="18sp"
android:padding="5dp"

/>

O nyaiog k@OwKag Tov apyeiov List.xml
<?xml version="1.0" encoding="utf-8"?>

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"”
android:layout_width="match_parent"
android:layout_height="match_parent™”
android:background="@drawable/back" >

<ListView
android:id="@+id/in"
android:layout_width="match_parent"”
android:layout_height="match_parent”
android:stackFromBottom="true"
android:layout_marginBottom="10dp"
android:layout marginRight="10dp"
android:layout_marginTop="10dp"
android:background="@drawable/but"”
android:transcriptMode="alwaysScroll" >

</ListView>

</LinearlLayout>
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O myaiog k®dkag Tov apyeiov listbox.xml

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent™”
android:orientation="horizontal">

<ImageView

android:
android:
android:

android

<TextView

android:
android:
android:
android:
android:
android:

</LinearlLayout>

id="@+1d/imagebox"
layout_width="50dp"
layout_height="5@dp"

:src="@drawable/empty"
android:

visibility="gone"/>

id="@+1id/textbox"
layout_width="wrap_content"”
layout_height="wrap_content"”
layout_marginTop="18dp"
layout_marginLeft="20dp"
text="Test" />

O myaiog kK®dKag Tov apysiov message.xmi

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

<TextView xmlns:

android="http://schemas.android.com/apk/res/android"

android:layout_width="fill_parent™”
android:layout_height="wrap_content”
android:textSize="18sp"
android:padding="5dp"

/>
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O myaiog kK®dwKag Tov apyeiov main.xml

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical”
android:layout_width="fill parent”
android:layout_height="fill_parent"
android:background="@drawable/back" >
<ListView android:id="@+id/in"
android:layout_width="fill_parent"”
android:layout_height="0dp"
android:stackFromBottom="true"
android:background="@drawable/but"

android:layout_marginRight="10dp"

android:layout_marginTop="10dp"

android:layout_marginBottom="10dp"

android:transcriptMode="alwaysScroll"

android:layout_weight="1"

/>
<LinearlLayout

android:orientation="horizontal"

android:layout_width="fill_parent"”

android:layout_height="wrap_content”

android:layout_marginRight="10dp"

android:layout_marginBottom="10dp"

>

<EditText

android:id="@+1id/edit_text_out"”

android:layout_width="0dp"
android:layout_height="50dp"
android:layout_weight="1"
android:background="@drawable/but"
android:textColor="#ffffff"

android:layout_gravity="bottom"

/>

<Button android:id="@+id/button_send”
android:layout_width="75dp"
android:layout_height="50dp"
android:layout_marginLeft="3dp"
android:background="@drawable/butl"”

/>

</LinearlLayout>
</LinearlLayout>
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O ayaiog k®oKeg TOV apyeiov start.xml

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

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"”
android:layout_height="match_parent"”
android:background="@drawable/back" >

<Button
android:id="@+id/buttonl”
android:layout_width="200dp"
android:layout_height="50dp"
android:layout_alignParentTop="true"”
android:layout_centerHorizontal="true’
android:layout_marginTop="150dp"
android:background="@drawable/but"
android:text="CHAT"
android:textColor="#ffffff"
android:textStyle="bold"
android:textSize="20sp" />

4

<Button
android:id="@+id/button2”
android:layout_width="200dp"
android:layout_height="50dp"
android:layout_centerHorizontal="true’
android:layout_below="@+1id/buttonl”
android:layout_marginTop="100dp"
android:background="@drawable/but"”
android:text="CONVERSATIONS"
android:textColor="#ffffff"
android:textStyle="bold"
android:textSize="20sp" />
</Relativelayout>
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O myaiog K®dKag Tov apyeiov menu.xml
<?xml version="1.0" encoding="utf-8"?>

<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item android:id="@+id/alpha”
android:title="@string/alpha” />
<item android:id="@+id/time"
android:title="@string/time" />
</menu>

O myeiog kKOdKag Tov apysiov option_menu.xml
<?xml version="1.0" encoding="utf-8"?>

<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item android:id="@+id/scan”
android:icon="@android:drawable/ic_menu_search"
android:title="@string/connect” />
<item android:id="@+id/discoverable"”
android:icon="@android:drawable/ic_menu_mylocation"
android:title="@string/discoverable"” />
</menu>
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