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Evyaploticg

[Mpdta o’ 6Aa, 0EA® va LYOPIETNOW® TOV EMPAETOVTO TNG SUTAMUATIKNG EPYAGIOG LOV,
Kabnynt x. ABavécio Kavdra, yio tnv mordtiun fondeio ko kabodynon tov Katd
dtbpkela g dovAELdG Hov. H katovonon ota TpofAHate mov TopoustdoTnKoY KATd TV
EKTOVNON TNG €pyaciag Ntav vyicTng onuaciog.

[Tavw an’ 6Aa, eipon ELYVOU®MY 6TOVG YOVELS Lov, Xp1ioto kot Podobéa Ntivov yio tnv oAdyuym
ayamn Kot vToSTHPIEN TOVG OA QLT T YPOVIA. APLEPDOV® QLT TV EPYOCIN GTNV UNTEPQ OV
KOl GTOV TTATEPOL LLOV.

Maprog Ntivog



MepiAinym

[Mopaxdto meptrypdovior paployég ol omoieg elvarl mapdUoleg He TV €Qapuoyn n omoia Oa
avamtuydel otV TTuylaKk” pov gpyocio. EmmAéov, mapovsialovtal oTaTioTIKE oTotXElo GYETIKA
He TOV apOUd TOV KIVTOV GLGKEVMV Ol 0TToiEg Agttovpyovv pe android kot g ampymong Tov
epapuoymv og android 6tovg ¥pPHOTEG TV KIVITMOV GLOKEVOV 1) omoia eivar petpriowun Pdoet Tov

aplOUd TOV HETAPOPTMOCEMV.

Y10 emduevo kepailowo Oo meprypagei n mAotedppo Android kot ta Pacikd ototyeion piog
epapuoyng Android. ITo ocvykekpyéva, Ba meptypoa@odv OAEC Ol EKSOGEIG TOV AELTOVPYIKMV
Android (to kOplo. YOPOKTNPIOTIKA TOVC), 1| OPYLTEKTOVIKY TOL GUGTNUOTOG KOl 1 OOUR Miog
epappoyng (edaxeiot source/layout/configuration). Xto emdpevo kepdaroto Oo meptypagei 0

nepiBdrdov oyediaong Android Studio kor to onuavtikdtepa epyoreia mov Swbétel yioo Vv
avamTuEn ™S EPOPUOYTNG.

210 TéTOPTO KEPAAOIO Bo TEPLYPAPEL M €QOPUOYN KOl TO KLPLOTEPO KOUUATIL KOO TNG

EPAPLOYNG. ZTN cLVEKELX Ba TAPOVGLAGTOVY 01 00OVES TG EPAPLOYNG.
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Ke@alawo 1

1.1. NepiAnyn

[Mapaxdto meprypdovior paployég ol omoieg elvarl mapdUoleg He TV €Qapuoyn n omoio Oa
avamtuyBel otnv TTLYOKN HoL gpyacio. EmmAéov, Tapovsialovial GTUTIOTIKA GTOLXEID OYETIKA
He oV appUd TOV KIvTOV GLGKELVMV Ol 0TToieg Agttovpyovv pue android kot g amnymong Tov
epapuoy®v og android 6tovg ypNOTEG TV KIVIITOV GLGKEVAOV 1) oTtoia givar petprioun Paoet tov

aplOUd TOV HETAPOPTMOCEMV.

Y10 emduevo kepdiato Oo meprypagei n mAateoppo Android kor ta Pactkd otovxeio piog
epapuoyng Android. ITo ocvykekpyéva, Ba meptypa@odv OAEC Ol EKSOGEIS TOV AELTOVPYIKMV
Android (to kKOpla YOPOKTNPIOTIKA TOVG), 1) OPYLTEKTOVIKY TOV GUGTHUOTOC Kot 1) OOUN Hiog
epappoyng (edaxeiot source/layout/configuration). Xto emdpevo kepdaroto Oo meptypagei 0

neplPaiiov oyxediaong Android Studio kot to onpaviikdtepa gpyaieia Tov dabitel Yoo TV
avATTLEN TNG EQUPLLOYTG.

210 T€T0pTO KEPAAOMO Qo mEPLYPAPEL N EQOPUOYN KOU TO KUPLOTEPO KOUUATIOL KOIKO TNG

EQUPUOYNG. 11 cvvExela Ba TapovcslacToHV 01 0006VEG TNG EPAPLOYNC.

1.2. BifAoypaikny Avackomnon
1.2.1 E@appoyég Android

To Aertovpywcd cvotnpa Android OS vroompileton amd pia peydin KovoOTNTO TPOYPUUUATICTOV
OV AVATTOGGOVV EQOAPLOYES, Ol OTOTEG EMEKTEIVOLV TN AELITOVPYIKOTNTO TOV KIVITMOV GUCKEVDV
android. Ot gpappoyég avamrtvcoovtolr ce o Tpocsapuocpévn €kdoomn g JAVA n omoia
dwatiBeton dwpedv amod to dradiktvakd Katdotnua Google Play (mponv Android Market) 6mtmg ko
amod GAAOVG dadtkTLOKOVS TOTOVG. Méypt Tov lavovdpro tov 2015 mepiocdtepeg amd 1.300.000
(Ewova 1) epapuoyég frav dtobéoipes yo kivntég ovokevég Android evd extipdte 0Tt 0 optOpdg
TV petagoptooenv amd to Google Play uéypt to Mdawo tov 2016 eixe vmepPel ta 65
dwoekaroppvpia. To Android givon n TpdTN 6 TOANGELS TOYKOGHIWOC TAATOOP LA Yio smartphones

(E&vmveg kivntég ovokevég) (Ewcova 2Error! Reference source not found.).



Cumulative number of apps downloaded from the Google Play as of May 2016
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Ewkova 1 - Google play number of apps



Glohal Smartphone Market Share By Platform
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Ewova 2 - Android OS market share



1.2.2. EQupuoy£g 6XETIKEG e peTpnoelg QOS

1.

Speed Test & QoS 3G 4G WiFi

e Tpéyovoa ékdoon: 2.2.13

¢ Eykatactdoeig: 100.000 - 500.000

e Amautel Android: 2.3.3 kot vedtepeg ekd0GELS

Network Signal Guru

o Tpéyovoa éxdoon: 1.1.4

e Eykatactdoeig: 10.000 - 50.000

e Amautel Android: 4.0.3 ko vedtepeg ekd0GELG

4Gmark (3G / 4G speed test)

o Tpéyovoa ékdoon: 1.1.4

e Eykotactdaoceic: 1.000.000 — 5.000.000

e Amnoutel Android: 4.0.3 kot vedtepeg eKOOGELS

Traffic Monitor & 3G/4AG Speed

e Tpéyovoa ékdoon: 2.1.4

e Eykotactdaocelc: 1.000.000 — 5.000.000

o Amautei Android: 4.0.3 ko vedtepeg ekd0GELS

SPEED TEST 4G LTE 3G MAP QoS

e Tpéyovoa ékdoon: 1.17.9

e Eykartactdoeic: 1.000.000 — 5.000.000

e Amoutel Android: 3.0.1 ko vedtepeg ekd00ELG



Ke@alaio 2 OewpnTiko

Y& avtiv v evotnto. Ba meprypogel n mAateoppo Android kot to Bacikd ototyeio piog
epapuoyng Android. ITo ocvykekpyéva, Ba TEPLYpAPOVY OAEG Ol EKOGEIS TOV AELTOVPYIKMV
android (to. KOplo YOPAKTNPIOTIKG TOVC), T OPYLTEKTOVIKY TOL GLOTHLOTOG Kot 1 doun piog

epapuoyng (edxeior source/layout/configuration).

2.1. Eloaywyn

To Android givat puo otoifa AoyiopKoD yio EEVTVEG KIVI|TEG GLGKEVEG 1) OTTola amoTEAEiTOL OTTO
Aertovpykd ovotnua, evoldueso Aoyiopukd (middleware) kot kdmole Pacikéc e@apuoyEs.
Emuméov, o mopnvag tov Android Bocileton oto Asttovpywkd Linux kot péom tng d1kid tov
gpyorelofnkng  avamtuéng ovotiuotog Aoyiopikov (Software Development Kit), diver
dUVaATOHTNTO GTOVG KATAGKEVUGTEG VAL OTLOVPYOVV  TPMTOTOPLUKES KAvoTOUES epopuroyés. To
Android apyucd avartoydnke amd v Google kot apydtepa cuveyioTnke 6€ GuVEPYNCio HE TV
Open Handset Alliance (OHA). Error! Reference source not found. H mhotpoppa tov Android
TOPOVGLICTNKE Yo TPAOTN Popd o1 5 NoguBpiov 2007, mopdAinio e TNV VOKOIVOOT TNG
idpvong tov opyovicpod OHA, piag kowvompadiog 48 TNAETIKOWVOVIOK®OV ETOLPLDV, ETOUPLOV
AOYoHKOD KaBMG Kot KATAOKEVTS VAIKOV, 01 01oieg £X0VV ¢ KOPLO aVTIKEIPNEVO TNV avamTtuén

Kot EEMEN avVOLYTMV TPOTOHTMOV GTIS GUCKEVES OVOLYTNG TNAEPVIOG.

Evdewktikd avagépoope pepikd péAn tov opyaviopov avtov (Ewova 1) yu va dei&oope v

TEPAGTLO TPOOTITIKT TOV dNULOLPYELTOL:
* Sprint Nextel

 T-Mobile

» Motorola

* Samsung

* Sony Ericsson

* Vodafone

* Google



* Verizon
e Texas Instruments

* Htc

NTC SAMSUNG Sprint \’/

qu{cﬂ) briflrant

(LG -----Mobile- 0

Sony Ericsson

3
g atat
MOTOROLA -

Ewkova 3 - Etaupieg AOYyLOULIKOU KO KATAOKEUN G UALKOU TTayKOOHLAG EUPBEAELOG

H Google dnpooigvoe 10 peyoldvtepo pépog tov kddike tov Android 0, vd tovg dpovg g

Apache License, pag eledBepng adetog Loytopkov.

CN>D=0ID

Ewkéva 4 - Noyotuno mAatdpoppag android



2.2. Ek800¢€1¢ KL XYaApaKTNPLOTIKX

Tov NoéuPpto tov 2007 gppaviotnke n pdtn ékdoon tov Android SDK Error! Reference source
not found., 1 omoia YopoKINPICTNKE OO TOVE KATACKELOGTEG TOV GOV Lol TPOTN potid oto SDK
tov Android. Téte moAlol KoTookeLOOTEG PraoTnkoy vo to katakpivouv to Android cav éva
TPOPANUATIKO GVGTNUA TOPUPAETOVTOG OTL NTOV KOO GE VITTLOKY] LOPON. TNV TPUYLUTIKONTO
Oumg to Android dev mapovoiale mpofAnuata To omoio dev TOPOLGLALEL OTOIOONTOTE GVGTHLA
og tétoo Tpodwn eacmn. H T-Mobile to Xentépuppio tov 2008 Error! Reference source not found.,
ue évo deAtio TOTOL avakoivwoe v dtabecipuotnto tov T-Mobile G1, tov mpdTov é€vvov
miepdvov (smartphone), to omoio Asttovpyei pe v mhatedppo tov Android. Atyeg pépeg

apyotepa (Oxktodppro 2008), n Google avakowvadver v amelevbépmon tov SDK Release
Candidate 1.0.

Tov ®eBpovdpro tov 2009 Error! Reference source not found.napovoidotke 1 éxdoon Android
1.1 ocav pa avaveouévn €kdoon tov 1.0. Xe ekeivi v ypovikry to Android dev eixe v
duvaTdTNTO XPNONG KOLUTLOV APNC, TAPA LOVO TG YPNONG TOV KAUCTIKOV ‘GKANPOV’ KOLUTIDV

NG GLGKEVTG.

Tov Mdwo tov 2009 eixope v éxdoon Android 1.5 Error! Reference source not found., v

ovopart ‘Cupcake’.

Ewéva 5 -Aoyotuno Android 1.5 CupCake

To ‘Cupcake’[2] tpocbitel emmAéov SuVATOTNTES KOl YOPOUKTNPIOTIKA KAODS Kot pio avove®uévn
dlemapn (kwvovueveg petafdocelg o06vng) ypnom (User Interfac). Mo ocvykekpiéva, otnv
Kavovpla £K000MN Ol KIVITEG GUOKEVEG £YOLV TNV IKAVOTNTO Y10 KOTAYPOPT Kol TopOKOoA0VON o

Bivteo pe tn ypnom g PrvTeokdpepoc ToV KvnTon, LETAPOPTOON Pivieo 0TO S1OIKTLAKO TOTO



YouTube ka1 powtoypapidv 610 dradiktvako tomo Picasa, avavempuévo TANKTporloylo (apng) ue
npoPreyn kepévou(T9), emkowwviog puéow tov mpotvmov Bluetooth A2DP ko AVRCP,

avTopaTNG 6VVdEST Ge pikpoovokevt Bluetooth amod o cvykexpipévn andotoon.

To ‘Donut’, Android 1.6, pbe tov Zentéufpio tov 2009.

'\

\V\-
I\- ’

Ewkova 6 - Aoyotuno android 1.6 DONUT

/
\ ‘

H ékdoon avt €10dyetl kdmolo Kovovpylo, yopoKTnPloTikd 6mwe to fertiopévo Android Market,
N "tpio o€ £va" OTOYPOEIKN unxavy, N ELeavion Pvteokauepa, 1 dteman (interface) oe popen
ykaAepi, 1 dSuVATOTNTO EMAOYNS KOl SL0YPOPT|G TOAADY POTOYPAPLDOV TAVTOHYPOVO, T IKOVOTNTO
avalftnong pe emvn, n toxdtepn omokpion kot Pabvtepn ohokAnpwon pe gyyevig (native)
EQUPUOYES, oSLUTEPIAAUPAVOUEVIC TNG SLVATOTNTOG VO KOAOOUE EMOPEG, 1 VTOGTNPIEN
texvoroyidv yioo CDMA/EVDO, 802.1x, VPNS ka1 pe punyoavi HETATPOTNG KEWWEVOL OE OpAio

(text-to-speech) , n vrootPiEN Y100 avdAvorn obovov WVGA kot ot BEATIOGES 6TV TaydTNTO

NG POTOYPUPIKNG UNYOVNG.

Axorovbei to ‘Eclair’, Android 2.0 Error! Reference source not found. tov Noéuppio 2009, pe

T1g emavekdooelg tov o Android 2.0.1 tov Aexéufpio 2009 (Eclair 0.1) kot tov Iavovdpro 2010
ue to Android 2.1 (Eclair MR1).



s )

A

D

Ewkova 7 — Noyoturo Android 2.0 ECLAIR

Ot mo onuovtikée aAdayéc [4] sivar m taydtepn avtamdkpion Tov LVAIKOL, 1 vrooTHpién
TOAOTAGDV 000VAOV KOl OVOADGE®Y , 1] TO QIAIKN TPOG TO ¥PNOTN SEMAPN, 1| VTOGTAPIEN TOL
npotomov htmlS, n vrootypiEn Microsoft Exchange, n evoopoatopévn vrootipién flash yua v
Camera, n vrootpiEn ynoelokmg peyébuvonc (Zoom) , To avave®UEVO EIKOVIKO TANKTPOAOYIO Kot
70 Bluetooth 2.1

Axolovbei to Android 2.2 pe to 6voua ‘Froyo’ tov Mdawo tov 2010.

e P

Ewkova 8 - Aoyotuno Android 2.2 Froyo

Ot onuavtikdtepeg odayég oty ékdoon FROYO [5] eivar ot Peltidoelg otov mopfive Tov
AELTOVPYIKOV GUGTILOTOC LE TIG OTOlEG EMTEVYON KAV PEATIDGES oTNV Tar)OTNTa eMelepyacio Kot
amOKPIoNG, OTNV UVAUN Kot oty amokpion. Emumdéov, vrootpiletar oxedov minpwg o Microsoft
Exchange (og moMtikég ac@areiog, cvyypovicpod nueporoyiov, auto — discovery, GAL look-up,
remote wipe). Aivetar otov ¥pnotn N dLVATOTNTO XPHON CLUVTOUEDCEMV TPOG TIG EPAPUOYES
AEPOVOL Ko TG Mryavic Avalntone. EmmpocOitmg, sivar gkt 1 mpoécdeon USB kan
Aerrovpyio duvapkng Lovng (hotspot) WiFi. O ypfotng éxet axdpo v duvatdtra vo eTAEEEL

v un npdécPacn dedopévev maveo amnd £va cVoKEKPUEVO dikTvo KvnTg tAepwviag. To



TANKTPOLOYIO0 YIVETOL 7O ELYPNOTO KO EMITPEMETAL 1| EVOAAAYT OE TOAAATAEG YADOGES TOL
TANKTpoLoYiov Kol TV AeSIKOV Tovue. O xpnotng £xet akdpa ™ dvvatdtnTa PovnTiKng KANoNC.
Ao ovtv Vv ékdoomn tov Android kot epeEnceival EPIKTA 1 EYKATAGTACT EPUPULOYDY GTNV
EMEKTACIUT LVAUN KoL 1 Voo TN epapuoy®dv Kot 1otoceridmv pe yprion Adobe Flash.

H endpevn ékdoon yia kivntd smartphones, omd tov Aekéufpio tov 2010 givon i ékdoon Android

2.3 ue 10 ovopo “Gingerbread” pe v emavékdoon tov oe Android 2.3.3 tov ®efpovdplo tov
2011.

Ewodva 9 - Noyotumno Android 2.3 GingerBread

H 2.3 éxdoon (Gingerbread) Error! Reference source not found. [6] BeLtiooe T diemapn ypno,
BeAtiwoe 10 TANKTIPOAGYIO OPNG KOl TIC SUVOTOTNTEG AVTLYPOUENG-EMIKOAANGONG, Peitiwoe Tig
emdooelg ota mayvidia ,podcbece SIP vrootmpién (kinoeig VOIP) kou tpodcbece vrootpién yuo

mv enkovovia kovivod mediov (Near Field Communication).

H éxdoon 3.0 (ne dovopo Honeycomb) Error! Reference source not found. mpoopilotav kupimg
ywo. xpnon oe tablet. H ékdoon Honeycomb vrootnpiler cuokevég pe peyaddtepec 000veg Kot
AVOADGELS KO TOPOVCIALOVTOL GE LTV TOAAL VEQ YOPAKTNPIOTIKA dlemap|g ypnot. Emrpénet
™mv vrootpi&n ene&epyaotdv TOAGY Tuprvev (Multicore processors), v emtdyvven LAKoD
YPUPIKAOV Y10l PEATIOUEVEG EMOOGELS TOV AELTOVPYIKOD GUGTILOTOC KOL TV EQE TOL YPNCUYLOTOLEL
evd €xel vmoot)piEn TANPoLg cvotNuaTog kpuvmtoypdenons. H Peitiopévn €kooom 3.1
Kukho@Opnoe T0 Mduo tov 2011 ko Tpdcbece vITOSTHPIEN Y10 TEPIGTOTEPES GVOKEVEG EIGOOOV),
Aertovpyio USB yio tn petagopd dedopévov anevbeiog and poToypapikés unyoveg Kot GAleg

oVLOKEVES, kKaOdc kot vrootpign Yoo Google Movies kot Books Apps. H eropevn éxdoon n 3.2



Error! Reference source not found. mov xkvKAo@opnoe tov IovAo tov 2011 mpdobece
Beltiotonoinon yo éva euphtepo pacua peyeddv 006vng, véo “zoom-to-fill” yopaktnpiotikd 1ot
®ote vo. ueyeboveton n o06vn oe Full screen ywpic vo vrdpyovv cediupato oty £ikova M
mpofAquata cvppatdtroc, Tpdchese LVWOSTNPIEN Yo EOPTMOOT apyEiwV TOAVUECHOV ameveiog
amd v Kapto SD kot éva ektetapévo APl vrootipiéng 006vnc. To HuaweiMediaPad ftov to

npdto tablet 7 wtodv mov ypnoiponoince avtiv v £Kdoom).

@&

Ewkova 10 - Aoyotuno Android 3.0 Honeycomb

Mepikd omd ta yopaktnplotiké tov [6] eivar 1 vrootHpiEn SmHPNVOV Kol TETPATOHPIVOV
enelepyaoT®v, 1 BEATIOUEVN LTOGTAPIEN TOV TAUTAETOV avamTuén Aoytouukov (scripting) ywo 3D,
og yMdooa n onoia kakeitar "Renderscript”, n euedvion tov Video chat péom Google Talk, ta

Google eBooks kat n "IdiwTikh eptynon".

H emdpevn éxdoon omwg avakowdOnke oto Google 1/0 2011 oto San Francisco, mpoxettot va
givar to “ Ice Cream Sandwich”, to omoio omotelei v mpoomdbeia TG eTtoupiog yioo eviaio

AEITOVPYIKO GUGTNUO Y10l OAEC TIC GUOKEVEC.




Ewkova 11 - Aoyotuno Android Ice Cream Sandwich

H 4.0 éxdoon (Ice Cream Sandwich) Error! Reference source not found. avoxowvoOnke otic 19
OxtoPpiov 2011, épepe o yopaktnprotikd g Honeycomb ota smartphones. 'Exet mpocbécet
VEQ YOPAKTNPIOTIKA OTMG OVOYVOPICT] TPOCHTOV LEGM TNG KAUEPAS, TAPaKOAOVONoN Kot EAEYYO
TOV OEG0UEVOV KO TNG XPNONG TOL SIKTHOL, EVIOIEG KOWVMVIKEG ETAPES OIKTVMOONC, PEATIOCELS
TV eotoypaeldv, avalimon e-mail akope ko oe offline xotdotaon, eoakélove yo ta
TPOYPAUUOTO KOl SOHOpOcHO  TAnpogoplidv  pe  ypnomn g teyvoroyioag NFC
(NearFieldCommunication). H éxdoon 4.0.3 Ice Cream Sandwich givail n mo npoceatn ékxdoon
tov Android mov givan dabéoun og Kvntd Aéemva. O myaiog kddkag Tov Android 4.0.1

KukAopopnoe otig 14 Noguppiov 2011.

H endpevn éxdoon tov Android givar n 4.1 Error! Reference source not found. 1 onoia
ovopaletar Jelly Bean. H éxdoon Jelly Bean mepilapfaver tig ekdooeic 4.1 £mg 4.3.1[8]. To
Android Jelly Bean, éyet emmAéov BEATIOGEIC GTNV EXIOOGT KOL AVOVEMUEVT OIETAPN YPNOTN.
EmutAéov, mapéyet tn SuvatdtnTo SNUovpylag Tpoeil Kot EKYMPNONG CLYKEKPLUEVOV
dwaiopdatmv, vrootnpilel Bluetooth Smart support, Dial pad autocomplete, vrootpilet

YAdooeg dnwg Apafucd/ERpaikd kot ypapucd OpenGL ES 3.0

Ewkova 12 - Aoyotuno Android Jelly Bean

H emopevn éxdoomn tov Android sivor n 4.4 KitKat.



Mepikd amd T véa xopaKTnPLoTiKG avTtng ¢ £kdoong[9] elvoarn n taydtepn vrooTHPIEN Kot
enelepyoocioa molamAdv epyacimdv (multitasking), n giiikdtepn Tpog to yprot
KOTIYOPLOTTOINGT TOV UNVOUATOV Kol TOV EX0Q®V, 1 covita epyareiov QuickOffice,
vrootpiEn Bluetooth MAP, 1| evoopatopévn dloyeipion cuGKELAOVY Kal 1) KOADTEP

KOTOVAA®DGOT EVEPYELNG.

Ewoéva 13 - Aoyoturno Android Kitkat

H tehevtaia £ékdoon tov Android givar n 5.0 ) omoia ovopdletan lollipop.

)

Ewkéva 14 - Aoyotuno Android Lollipop
[10]

2vvolixog Hivaxag Exdocewv

Y10V TapokdTo mivake epeoviCovol To HEPIS0 TMV GLGKELMOV 01 OTTOIEG AEITOVPYOVV UE TNV

K@Oe ékdoon Tov Aettovpykod Android.
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2.3. Apyxttektovikn Tov Android

H apyitextovikn tov Android otnpiletan oto mopakdtom enineda. :

IMvupnvag Tov Linux (Linux Kernel): To Aettovpyikd cdothpo £l TapOUOLES apyEC AEITTOVPYIOG
ue tov Topniva tov Linux. Mg ) gprion tov mupfve tov Linux, to Android eyxofictotol og pua
oepd and mhoateopues. Emmiedv, oto Android o muprvag tov Linux ypnouonoleitatl yio tnv
SLEKTOPEMOT AEITOVPYLOV OIS TNV OLOYEIPLON VNG, TV O10)EIPIOT O1EPYOACLDV, TNV SIKTOMO

Kol GALES.

Eninedo Bipmodnkav (Libraries Layer): Ot fipAiobnkec tov Android éxovv avamtuyfel oe
yhdooo mpoypoppatiopod C/C++. ‘Onmg mapovotdletol Kot amd TV ToPamdve KOVE Ol

BipAtodnkeg dwayepilovrar to Surface Manager,to Media Framework, to SQLite, to OpenGL «.a.

Erinedo Eoappoydv (Applications Layer): Y& avtd 1o eninedo BpiokovTal 01e@approyE amd Tig
onmoieg amoteAeitoan to Android. Oleg ov e@apuoyég &ivol ypoaupévec otV  yA®OoO

TpoypappatTicpov Java. Tétoleg epapoyég elval o Tepmynng, ot EXAPES, TO NUEPOADYLO K.O.

Erinedo Ihaciov E@appoydv (Applications Framework Layer): Méow avtod tov enumédon
glval EQIKTN M XPNON TOV TOTOV TNG GVGKEVNS AAAG kot 1) kAo APIS. To Android mapéyetl
duvatotnto.  ypnong vanpecwwv  omwg Google  Maps, Notifications  (sidomoioelg),
Contacts(Emapég) x.a.



APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

O amper Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries

Framework
(Ve

OpenGL | ES FreeType WebKit Machine

SGL SSL libe

LINUX KERNEL

Flash Memory Binder (IPC)

Display
Driver Driver

Camera Driver
Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Ewodva 16 - H Apxttektovikn tov Android
2.3.1 EpyaAeia mpoypappatiopov Android

Mo v avantoén epoappoydv Android eivar amapaitntn n yvodon g YADOGOS TPOYPUUUATICUOD
JAVA 1 1 xprion evog application framework yio tn dnpuovpyio epopproydv yio Kvntég GUOKEVES.
Emnpooctétmg, sivar amapaitntn n ypron evog nepipdirovtog avamtuéng spapuoyng (Integrated
Development Environment, IDE) ywa v pHetoyAdTTIoN Kot EKTELEST) TOV EQOPLOYDOV OTMG TO

Eclipse 1 NetBeans péom tov omoiov Oa ypnowomoteiton o Java Development Kit (JDK).

Méow tov IDE eykaBiotator 6Aeg Tig amapaitnteg PAodnKec kabmg Ko epyareia dote va eivon
EVKOAOTEPOG O Tpoypappatiopnds oe mepiPariiov Android omwg to  Android Software
Development Kit (AndroidSDK). H ctOvdeon tov Android SDK pe 1o ypapiko meptBaAiov tov
IDE mpayuatomoteiton péom g eméktaonc Android Development Tools Plugin 1 odlmwg ADT
Plugin. e mapaxdtm evotnrta Oo teprypagei n eykotdaotoon tov Eclipse, tov ADT plugin xafdg
kot Tov framework to omoio givar amapaitnto yio v epapuoyn mov Bo avartvybei ota TAaiola

NG TTUYLOKTG.



To Eclipse mpocpépel v duvatdnta Kotd v SdpKea TG ovATTuENG TG EPAPUOYAS TNG
Gueong ektédeonc og mepiaiiov Android otov vToAoyIoTH, HEC® UiNG EIKOVIKNG CLGKEVTG TOV
Android Virtual Device (AVD), gvog eicovikod mpocopolmty toco tov software 66o kot tov
hardware evog kivntov tAepavou e Aettovpykd cvotnua Android. O eikovikdg TPOGOUOIMTAG
gykadiotatal péow g enéktacng ADT Plugin. Katd v e€atopikevon g E1KOVIKNG GLOKELNG
Bdon TV amaiTGEMY TG EPOPUOYNG EYOVLLE TNV OLVATOTNTA ETIAOYNG TV YOPUKTNPIOTIKOV TOV
omoimv givor amapaitnto OTmg mapadeiyatog xapn v £ékdoon Android mov Oa ypnoiponote, To

uéyebog g kaptag SD kat g cache, kabmg Kot iAo yapaKTploTikd 6nme Tov déktn GPS iin.

e - aoT
Fie Edt Refactar Source Neagee Sewch Projct Run Window Help [0amp

RARAT IR SR - X B Ak R R AL B K SR S Quick Accems o | (7 x

1% Pachage Bplarer S R | n o
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Ewkova 17 - To ntepiBaldov tou Eclipse
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Ewkova 18 - H elkovikr) ouokeur) tou Eclipse

2.3.2 Tvotatika pépn piag Android s@apuoyng

H ekdotote gpoppoyn Android eivor amapaitnto vo, UmepE)el KATO GLYKEKPIUEVO OOUIKA
ototyela dote avTN va etvar Aettovpyikn. Ta dopikd ototryeia Tapéyovv Eva Tpdmo TpOGRUcNG TOV
Aertovpyikod ovotiuotog oty epappoyn. Toa PBoocwkd otoyeio pag Android seoppoyng

avTioTolyilovTal oTa TAPUKATO TECCEPO BUCIKE GVOTUTIKA!

o T1G dpaoTnPrOTTES (activities),
. T1G VNPETiES (services),
J TOVG TOPOYOLE TTEPLEXOUEVOL (content providers) kat

o ToVG TapornTTeg unvopdtov (broadcast receivers).



Apaotnplotnteg (Activities)

Eivon 10 onpavtwotepo otoryeio kdbe epappoync. Kabe 006vn avriotoryel o€ pio S10popeTikn
006vn (Tapdbvpo) T epapuroyng pe v omoia o yprotng aAAnAemidpd. To ypagikd nepiBdilov
™G EQUPLOYNG PopTdveTaL 0o Tov eakeho Activity. Kabe epappoyn pmopel vo amoteAeiton amod

ToAAEC activities, ol omoiec cuvdéovtar peTa &l TOVE Kot GAANAETIOPOVV.

H mpdn 006vn g epapuoyng amotedei v main activity (kbpia dpactnptotnra), g omoiog
émovtat ot volowteg. Otav kaheiton amd tov ypniot pia Activity 10te mopovsidlerol pio véa

006vn, evd pe v emaoyn "back" vapyel 1 SvvatdTTa ETIGTPOPNS TNV PO YoLEVT Activity.

Kabe pia activity viomotei ™ pébodo onCreate() n omoio kahgitor T otiyun mov Eekwvdel m
activity. Axoun evtog g pebddov mpénet va dnpovpyndei n diemapn ypnotn (User Interface 1
Ul), n onoio dnAdvetar pe v evroin setContentView() kou 1 findViewByld() yio va. avoktiost

Ta dtbpopa widgets mpoypappotioticd. [13]

To Android dayepiletar olokAnpmtikd Tov KOk o {ong tng kabe Activity.



onCreate()

}

onStart() -—— onRestart()

* A
User navigates
onResume() -——

to the activity

I'; App process .I'I ( Activity ""I
\ killed / \ running

b d \‘\_ -
—l—

Another activity comes
into the foreground

User refurns
+ to the activity

Apps with higher priority
need memory onPause()
|

The activity is
no longer visible

User navigates
* to the activity
|

onStop()
I

The activity is finishing or
being destroyed by the system

v

onDestroy()
Fi g h
|' Activity |
\ shut down |
- 4

Ewkova 19 - O kUkAog {wn¢ twv Activities

Yninpeoieg (Services)

H extéleon tov vanpecudv (Services) eivor ave&dpttn kot 6gv cuVOEETAL e TNV EKAGTOTE
Activity. H «opla dwapopd g service pe v activity eivor 0t1 pio vanpecio dgv mapéyet
nepiariov demapng ypnot (user interface). Emiong, n vanpeoio pmopel va exteleitor oakoua

Kol OTay EKTEAEITOL KATOL0 SLOPOPETIKT EPAPLOYN 0td TNV oV TNV Eekivnoe.



‘Eva moapddetypo vanpeciog elvor - €QopUOYN Y10 OVOTOPAY®YT LOVCIKNG. AnAadn Hmopel o
YPNOTNG VO aKOVEL HOVOIKY (Olymg v mpoPorn kdmowov Ypapikod mEPPAALOVTOC) Ko
TOVTOYPOVA VoL eKTEAEL AAAN g@appoy]. Mio vinpecio pnopet va Bpioketol o€ VO SOPOPETIKES

KOTOGTACELS.

. H Started: Mia activity ektedei tnv cvvaptnon startService(). H cuvaptnon startService()
evepPYOmoLEl KATOL0L AEITOVPYIO TOL GLGTHATOG 1] Lol SLASIKAGTI YEVIKA Kot dgv emnpedletot omd
10 av 1 activity mov v kdAece teppatiotel. Tapdderypa pog vanpeciog (Service) eivor m

LETAPOPTMOOT £VOG apyeiov amd to dtadikTvo.

. H Bound: H bindService() «déven tn service pe kémolo GAAN povado TG EQAPUOYNG,
omm¢ pe pio activity. Meta&d tovg vdpyet aAANAoeEAPTNON Kol AAANAOETIOPAGT TT.). OTOGTOAN
Kot Aym omotedecpdtov. Omote 68 VTRV TV TEPITTOON OV TEPHATIOTEL M| activity teppotileton
Ko 1 service. H service dev d1a0étel diemapn ypnotn Gpo. Yo To AmOTEAEGLOTO, TG VANPEGTIG
EVILEPOVOLOGTE LLE OLO TPOTOVG: N eWdomoinom Toast kai 1 eWomoinon pécwm Status Bar péow tng

demapng g activity. [17]

Napoxot Neplexopévou (Content Providers)

Ouv mapoyor mepieyopévov (Content Providers) eivor vmevBovor yioo ™ dayeipion tov
amoONKELTIKAOV YOpwV o1 omoiot ivol TPoSPAcIol and OTOONTOTE EPAPLOYT TG GUGKELNG.
IMa mapaderypa pio epappoyn «IlelategnBo Nrav Oeptd voa amobnkevel T0Vg TEAATEG LOG MDOTE
Vo Lopovv TposPAcio arobnkevTikd ydpo. XN cvvExela pia epapuoyn «Pavtefovy va umopet
va gtodyet dedopéva amd v epappoyn «Ilehdtecy. To Android dwabéter Ty evempatopévn Baon
dedopévov (SQLite database), otnv onoia pwopovv va amobnkevovy 1 va dafdlovv dedopéva ot

Content Providers.



Broadcast Receivers

Ot Broadcast Receivers givor vrevfuvot yioo Tnv evpéPm®oT TOL YPNOTN Yo OVAAYN KATOIWV
evepyelwv. o mapdderypa 6tav 1 otdOun g purotapiog etvar yaunAn evUePOVETOL O XPNOTNG
OTL TPEMEL VAL GLVOEGEL T1) GLOKELT Yo POpTIoT. ‘Otav 1 oTdOun g pratapiog eivar yapnAn tote

QTEVEPYOTOLELTOL TO PAOG OTN ANYN GOTOYPUPLDV Yl TNV e€otkovounon evépyetag.[13]

Awentadn Xpriotn (User Interface)

H dwenaen ypnotn (User Interface, Ul) givar to ypaeikd mepiBdriiov mov epeovifetar otnv
ovokevn Tov ypniot. Oio ta avtikeipeva g Slemapng xpnot o€ pio epapuoyr Android
dnuovpyovvtarl ypnopomoldvrog oviikeipeva View kot ViewGroup. ‘Eva avtikeipevo View
epoaviletar oty OB6vN ®¢ éva Ypapikd otoryeio oty 000vn pécm Tov omoiov o ypnotng Umopel
vo. aAANAemdpdoet pe v epappoyn. ‘Eva aviikeipevo Viewgroup cuykevipmveL T0O GOVOAO TOV

avtikeévov View kot kabopiler ) didtaén g demapng xpnot kot o TEPPAAAOV NG

EQUPLOYNG YEVIKOTEPO.

To Android mpocgépet pia cuiloyn and View kot ViewGroup vro-kAdoelg (subclasses) ta omoia
TPOCPEPOVY oTOLYEIN EAEYYXOL KOl TOKiA povtéda dtdtaéng dmmg to linear kou to relative layout

T omoia O eENYNGOLUE BTNV GLVEKELD.

H demagn ypfiot v kébe pépog g Android epappoync kabopiletar and avotnpn epapyio
OevOPOEID0VS 1epapytkng doung m omoio dvvator va givor 0G0 omAn 1 moAVTAoKN yivetol

AVOAOYIKG LLE TIG OVAYKES KO TIG OITALTHGELS TNG EKAGTOTE EQoppoyng. [13]



ViewGroup

— TS
- ==

Ewova 20 - H epapytki dopn tng Atemtadng Xpriotn

AxorovBel éva amhd mapddetypa yio kabetn drdtacn




¢Mml version="1.8" encoding="utf-8""

¢LinearLayout xmlns:andreid="http://schemas.androld. con/apk/res/android®
android: layout_width="fill parent”
android:layout_height="fill parent"

android:orientation="horizontal" »

Button 1 Button 2 Button 3

<Button

android: 1d="§+1d/buttonl"

android:layout_width="wrap_content
android:layout_height="wrap _content"

android:text="8utton 1" /3

<Button

android:1d="g+1d/button2"

android:layout_width="wrap_content

android: layout_height="ur:
android: text="Button 2" [

p_content"

<Button
android:1d="g+id/button3"

android:layout width="wrap_content

android:layout_height="urap_content"
android: text="Button 3"

android: layout_weight="1"/>

¢/LinearLayout?

Ewkova 21 - Linear Layout

Awataén twv ypadkwv otoxeiwv (Layout)

Kabe 006vn piag spapuoync Android amotedeiton omd éva GOVOLO YpaPk®dv ototyeimv. ‘Ol ta
YPOPIKG GTOLYELD TNG EQOPLOYNG omoTELODY To layout TG epappoyns. YTOOUAOES TV YPUPIKOY

otoyeinv pmopel vo ouykpotovv emuépovg layouts. Ta layout ywpilovto oe:

. LinearLayout(ypappiki drdtaén): Anotelei didton ototyeimv o€ opllovtia f
Katakopuen oepd. Av dnhdcovpe tpio otoyeia A,B,C og éva opilovtio LinearLayout tote to
ototyeia avtd Oa epeaviCovtar otny 006vn oe pia op1lovTio S1ATaEN LE TN GEPA TOL TAL

onAaocoape To va dimAo 6To GAAO.



. RelativeLayout(eyetikn drataén): Eivol apketd ehaoTikd ot SNA®ON TOV AVTIKEIUEVOV
KOl TOV YPOQIKOV oTotyeimv. Alvetor n duvatotnto vo emAeyfel 0mol00nToTeE GTOLYEID Ko VoL
enpaviotel oe omowndnmote OEon g 000vNc.[14]

. List View (dwataén Aiotog): Amoprifetor and pio koAouevn Moto aVTIKEWEV®OV GTNV
omoiol T YPOPIKE OTOWXEl TNG EQAPUOYNG EIGEPYOVIOL CLTOUOTO UECH EVOG TPOCOPUOYEN
(Adapter) o onoiog ta. elodyel and Evav mivoka 1 pio fdon dedopévav. [14]

. Grid View (dwdtaln miéypotog): Tao Ypapikd cToryeion Kot aVTIKEIEVA TG EQUPLOYNG

enpaviCovior o€ éva 0160146TaTo KVAOUEVO TAEY . [15]
To mapamdve layout opilovtal pe TOVE TOPOKAT® TPOTOVE:

o) Anhovovtag ta apyeio pag pe XML. To Android mpoceépet éva amhd XML Ae€iddyio mov

avtiotoyyel Tig View kKAGoELS Kot VITOKAAGELS OTtmG avTég Tmv Widgets kot tov dtatdéewmv.
B) Mg otoryeia d1dTaéng Katd tov xpovo eKTEAEOTG TNG EPaproYNS pag. H epappoyn pog
dvvartar va dnpovpynoet View kat ViewGroup avtikeilevo, TpoypoiotioTiKd.

To Android pag diver v dvvatdtnta va ypnoonomoovpe poli N Eeympiotd Tig mapandvm

1ebodd0vE KOTA TNV ONAMOT Kot TNV SlayEipLon TG SlEmapng ypHot TS EQapUoyns pog. [16]

‘EAeyxot Elao60u (Input Controls)

Eivon T dtadpaotikd otoryeio mov pmwopovpe va cupureptAdfovpe 6to TePBAALOV TNG EPAPLOYNG
nog. To Android pog mapéyet éva evpog tétorwv EAéyymv Etoddov dmmg kovumid (buttons), nedia

kewévov (text fields), nedio emhoyng (checkboxes) kot dila. [18]

Menu

Ta pevod amoteAovV Eva oNUAVTIKO KOUUATL TG SlEmapNnS ¥pNoTn Yia Kdbe 000vn g epapproync,
SOTL TAPEYOLY GTO YPNOTY £VO YVOGTO TPOTO YOl VO, EIGAYEL TIG EMAOYEC TOV. XTO AEITOVPYIKO
ovotua Android vdpyovv tpia dopopeTikd €idn pevov: To pevoy emAoymv (options menu), to

pevov miousiov (context menu), o vropevov (Submenu) kot ta tpio SnAdvovton o€ apyeio Xml.



. Options Menu: Xto Options Menu mepiéyovtal ot PoacikEG EMAOYEG UIOG EPAPLOYNG.
EpeaviCetonr katd v €miAoyn Tov KOLUTOH HEVOD TOV KIVITOU Hoc. MEGHm anTov TOV HEVOD
nepyovuaote PeTaéD TV SPopeTIK®V obovadv Kot activities g epapuoyng pog.

. Context Menu: To context menu &ivat to avtictoryo de&i KAk tv windows. Yrdpyet n
duvaTdTNTO Vo OPIGTEL GE OTOLOONTOTE YPAPIKO oToLElo (EKOVa, KEIHEVO, KAT). ETIG KvNTEG
GLOKEVEG TOL OEV VIAPYEL TOVTIKL Y10 TNV EVEPYOTOINGT) TOV APKEL TO TOPATETAUEVO TTATN O (Press
and hold 7 long press) tov ototyeiov avtov. ['o Tapddetypa, oto context menu gvog keypévov Oa
opilapLe TIC EMAOYES «AVTLYPOPT», KOTOKOTNY, CETIKOAANGT.

. Submenu: To submenu cuvvééetarl pe évo and To. 6HO HEVOD TOPEXOVIONG OTO YPNOTN
emmAéov emA0YEG ko Agttovpyiec. To ypnotpomolodue kupimg dtav givar aropaitnto vo yopiotet

pio Aettovpyio o€ ETPUEPOVS AELTOVPYIES Y10 dlEVKOAVVGT TOV Ypfoth. [19]

AwaAoyol (Dialogs)

O dialog eivar cvvnBoc éva pikpd mapdbvpo mov eupavifetar oty 006vn umpootd amd TV
activity mov v kdieoe. To mapdbvpo tov doAdYOL gival TO HOVASIKO LE TO OO0 UTOPEL va.
aAAnAemidpdoet 0 xpnonc. Xpnoomoteital €ite Yo va opicet 0 xpNoTng Kamoto ETAOYT TOL gite

Y0 EVIUEPMOT] TOL YPNOTY Y10 KATOL0 YEYOVOC.
Ta 0V0 mo onuavtikd 1M dO1AdYwV givat:

. o AlertDialog (6wdroyog gdomoinonc): O AlertDialog nepiéyet titho, kamoo povnua
(cvvnBmg epmdTNOT) K ite oplopéva Kovpumid eite pia AMlota omd emAoyEC. AVOAOYQ LE TO TO10

KoLUT 1) EMAOYN EMALEEL O YPNOTNG EKTEAEITONL KATOLM GUYKEKPIUEN EVEPYELXL.

v s e | DS

This is 1 Action alert Dialog, This alert has 2 options to This alert has 3 options to
Press OK to continue display. display.

OK Cancel Close No Cancel




. o ProgressDialog (dw@hoyog Tpoodov): O ProgressDialog mapovoidlel tnv mpdodo pog
evépyelag. Ta mopadstypa 660 ovyypoviCer o email client tngc kivntig pog cvokevLG Yo v unv

vrapyel kevny 006vn eppaviCeton évag ProgressDialog.

Task in progress ...

Axvpdvoope Evav d1dAoyo pe tov o puoikd tpomo oto Android dniadn pe to back button. Avtod

10 emttvYyavouvpe opifovtag tov d1droyo pag cancellable(akvpmoipo).[20]

Ewdonownoelg (Notifications)

e KAmoleg TEPMTMOOELG OELOVILE VO EVILEPMDGOVLE TO YPNOTN Y1 £VOL ATTOTEAEGLLO GYETIKO LLE TNV
eQopUOYT poc. Mepikd amd avTd TO ATOTEAEGLLOTO, OTTOTOVY KATOL0L ATAVTIOT OO TO YP1OTN KO

Kdmota GAA Oyl Ao givor To €101 TOV UNVOLATOV TOV YPNGULOTOLOVLLE:

. To toast notification: Eivou pia e1domoinon mov moapovoialetol 6ty tpérovoa 006vn tov
xpPNo (Yo Alya dgvtepOAETTO OLVAAOYA LLE TNV TOPAUETPOTOINOT)).
i Ml €= 1:27 em

Dialogboxes

Show Toast Message

This is a Toast Message




. To status bar notification: Eivou évo, povnuo to omoio mapovoidletarl otny status bar g
¢€umyng ocvokeunc. To povnua etvar tpocsPaoiplo gite and to KevIpkd pevoD gite omd omoladNToTE
EQPAPUOYT].

o connectionstatus |

NEB)= =

Monday. jJune 27
€= Charging (509%)

O

Tig mepiocdtepeg popég ot toast notification gvepyomolovvtor amd activities evad ot status bar

notification oo services.

Ztoweia Epappoyng (Application Resources)

Ta Application Resources sival cuviBwme ekdVEG, KEILEVO K.0l. TO OTTOI0L YPNCLUOTOIOVVTOL KOTA
™V ektéleon g epapuoync. ['a Adoyoug cuppatdtnTog ivat KaAr TPOKTIKY GVTA T GTOLXEL VO
opifovtor og dapopetikd onueia amd T KAAGES ™G epaproyne. Omote étot elvar mo €OKOAO N

YADOGOGO VoL VTOGTNPILEL TOAAES YADOGEG 1) O10.POPETIKA LEYEDT 000VT|G.

NpoocavatoAiopog (Mode)

O1 xwvntég ovokevég Android Asrtovpyodv pe 800 dragopetikode mpocavatoioudc. Eite og
landscape mode (rpocavatolouds Tomiov), gite pe tn ddraén portrait mode (tpocavatoMouds
nopTpéTov). 'Otav To Kivntd aArdEEL BEon 0AAALEL L TOLTA KO O TPOGOVATOAMGLOG. Ta ypapikd
otoyyelo mpocsapudlovrar avtopata. O ypnomg €xel TN OLVATOTNTO OTEVEPYOTOINGCNG TNG

dVVATOTNTOS OALYTC TPOGOVOTOAGLOV.



' Portrait
Landscape _. Orientation

Orientation

To layout g epapuoyng dnioveton og apyeio XML. Etov pdxero res/layout/ 6rov tomobetodvton
o T apyeio XML ta omoia oyxetiCovion pe ) odtasn apyeiov. o tov kabopiopd g ddtaing

TOV YPAPIKOV 6TotXEI®V dNAdVETOL TO KatdAinio Xml apyeio pe tnv evtoln setContentView().

Méye0o¢g 000vn¢ (Screen Size)

To Android umopei pe dvvouikd tpdémo vo doyelpiletor ta ypagikd otoryeion M tn ddraén

otoyEimv avaroya pe 1o péEyedog g 006vNng Kot Tov TpocavatoAMcpd g 00ovng.



<supports-screens android:resizeable=["true"| “"false"]
android:smallScreens=["true" | "false"]

"false"]

android:largeScreens=["true” | "false"]

android:normalScreens=["true"

android:xlargeScreens=["true" | "false"]
android:anyDensity=["true" | "false"]
android:requiresSmallestWidthDp="1integer"
android:compatibleWidthLimitDp="1integer"
android:largestlhlidthLimitDp="1integer" />

2.4. Android Manifest

To apyeio AndroidManifest.xml eivar omoapaitmrto yo kébe gpappoyr. Xto apyeio Android
Manifest nepiéyovron facikéc kot KpIGIEG TANPOPOPIES OYETIKA pe TV EKTEAEST Kot AgtTovpyia
TOV KOJKO TNG £Qaproyns ot omoieg petafipdlovior 6to Agttovpykd cOHGTU TPV ekTEAEGOET

n epappoyn. [To avorvtikd mepiéyetl Ta €ENG:

. Tnv ovopoacio Tov Takétov g Java epapproyng.

. Trnv ékdoon ¢ epapproyne.

. Tnv ékdoon Tov Agttovpykod cvothuatog Android Tov arattei n epoappoyn.

. To dvopa ™¢ epapproyng kabmg Kot To eikovidlo ng.

. Tig Gdetec mov yperdlovion Yo vo EKTEAEGTOVV OPIGUEVES AEITOVPYIES TNG EPAPLLOYNS.

. Ta cvotatikd otoryeia (activities, services, content providers, broadcast receivers) g
EPAPUOYNG.

. Tig e€mtepucég PpA10ONKES TOL YPNGLOTOIEL 1 EQPOPLLOYT LLOGC.

O mapakdte KOdkag dnAdvel Ty yevikn doun tov Android Manifest kabmg kot kdbe oTorysio

Tov umopei va mepiéyet. [22]



<manifest>

<uses-permission />
<permission />
<permission-tree />
<permission-group />
<instrumentation />
<uses-sdk />
<uses-configuration />
<uses-feature />
<supports-screens />
<compatible-screens />
<supports-gl-texture />

<application:>

<activity>
<intent-filter:
caction />
<category />
<data />
<fintent-filter:>
<meta-data />
<factivity>

<activity-alias:
<intent-filter»> . . . </intent-filter:>
<meta-data S

<factivity-alias>

<service:»
<intent-filter> . . . <fintent-filter:
<meta-data,>

<fservice»

{receiver:
<intent-filter> . . . </intent-filter:
<meta-data />

<freceiver:>

<provider:
<grant-uri-permission />
<meta-data />
<path-permission />

<fprovider:

<uses-library />

<fapplication:>

Smanifests

Ewkova 22 - Android Manifest



2voyn

2T TOPOTAVE® EVOTNTEG TEPLEYPAPTKE TO AEITOVPYIKO GUGTNLLO KO 1] OPYLITEKTOVIKT] TOV (TUPIVOG
Ko Kuprotepeg Piprodnkeg). EmmAéov, nepieypdonkay ot ekddoelg tov android amd to 2007 £wg
ONUEPQ, TO, TAEOVEKTNLLOTO KO LEOVEKTNUATO KAOE £kd00oMG Kot 6TO TEAOG Ol PAKEAOL Kot TOL

apyeio amd o omoio amotedeitan pia epappoyn android.



Ke@alaiwo 30 [Ipaktiko

3.1. Android Studio

To Android Studio eivor éva OloxAnpouévo Tlepipdirov Avantoéng (IDE). Xpnowonoteiton
OTOKAELGTIKA Y10 TNV CLYYPOPT] KOJKA Kot avVATTUEN £QapUOY®V Yo TNV TAat@oppe. Android.
Apyikd mapovoidotnke otig 16 Moiov tov 2013 katd tn didokeyn Google I/O (Innovation in the
Open) 10 Zav ®paveicko e Kaiipdpviag 6mov avakowvmdnke and v Atcvbovepila [poidvtwov
g Google (Product Manager) Ka0ptwv Toov (Katherine Chou). Eivat 6100€61110 610 KO0 gvehdg

dwpedv vrto v Adeta Exdoong 2.0 ng Apache (Apache License 2.0).

To Android Studio tav o€ apykd 6tdd10 TPoemokdnTNoNG EEKvdvTog amd v ékdoon 0.1 tov
Médio tov 2013. Xt cuvéyeta dnpooctednke to doKipaoTikd otddio (Beta) Eekivavtog omd v
éxdoon 0.8, mov kvkrhoedpnoe tov lovvio tov 2014. To mpdto cTabepd build KvKAOPOPNGE TO
Aexépppilo tov 2014, Eekvavtog and v ékdoon 1.0. H tpéyovoa ékdoon tov Android Studio

etvaun 2.2.

To Android Studio Pacictnke oto Aoyiopkd JetBrains IntelliJ tng IDEA kot gumnpetetl v
avantuoén epapuoymv oe Android. Eivor coppatd pe ta meptocOTEPO AEITOVPYIKG GLGTHHOTO
6mog Windows, Mac OS X kot Linux. Kbpiog 6komog tov ivar n avtikatdotacn tov Epyaieiov

Avéantoéng Android tov Eclipse IDE (Eclipse Android Development Tools ADT).

Android

f)( Studio

Ewova 23 - Aoyoturo tou Android Studio IDE




TestProject

»
3
>
»
>
»
»
»
>
»
>
m

Ewkova 24 -Android Studio IDE

[23]

3.1.1 Xapaktnplotika tov Android Studio IDE

O mvpfvag tov Android Studio eivor to IntelliJ IDEA omdte T KOpLo. opoKTNPIOTIKA TOV
mpoEpyovtol amd avtd 1o Aoylopko. Kdamolwa amd too Mo onpaviikd YopoKINPIoTIKA TOV

TEPLYPAPOVTOL TOPOKAT !

. Ioyvpn Enelepyoacio Kaowa (Powerful Code Editing) n omoio yopoktnpiletor amd
¢€umvo GVOTNUO aVTOGLUTAP®oNG kKmdwka (autocomplete), pliky mhonynon petold TOV
apyxeiov tov €pyov (Profound navigation between project files), mpoywpnuévn Kot ac@ain
eneEepyaocia (.. petovopasio vog apyeiov Kot EQUPLOYT TOV VEOU OVOLOTOS GE OA TO LLEPT] TOV
KOOIKO OGS TOV OVAPEPETAL LTOUATO) KOl TPOEMOKOMIGT TOP®V. TNV TOPUKAT® EKOVA

Tapovolaletal Tapadery o GVTOGVUIAN P®ONG KOdKO. [24]



Be Gt fon Navose Code Awie Gefacor BAd Run Tos VO3 findow teb
OO« & [XOEA|QR[& |1 ommmdrtonemdn > b & O |¥ @ /E 8 &|?
. bopemetrack rocker Ciwc Cimen i | ememeraie (dmmy | < Do

> A map

OV*:‘Q.P ve x | s‘~n-kmsmumxj-'

of saaple (2u=my) ite=
public static Map<@tring, Dusmylten> ITEN MAP = new HashMap<s>();

static |
Add J sasple 1lexs,
edaltes (new Dusmyltem ("1™, “"Iteam 17)):
addIiten(nev Dummyliten("2", *item 2%));
addaltes(nev Dussylten(*3", "Ites 1%)):
}

private static void asdlven(Dumsyltzes item) |
ITEMS. add {itex)
ITEM NAP.put (item.id, item);

dosmy ites represenling & jusce of content

public static claas Dussyltes |
public String id:
public String content;

public Dummylte=m(String id, String content) (
this pd = 1d:

1 LT T Steing
W n teString () Scring
e
publ ™ ¥ clene () Object
W » eguals ((bject o) hoolean
& | = » hashCede () int
AccroaMarfest. xml X °
: ™ T tinalise () woid
= getClans () Clasn< >
% b omotaty |} void
W b notityAll () void

pPeFEEIe

i
g

|

FeAndod B 3Fnd P fn
() Al fhes are Lo-20-date (S/23/13 6:06 PM) , O Lo
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. Avaloon kddwka kotd TV enegepyocia  (On-the-fly Code Analysis). O
EVOOUATOUEVOG GUVTAKTNG EUPOVILEL TPOEWOOTOMGELS KOl COUALOTO GTOV KOJKO KOTH TNV

TANKTPOAGYNON Kot SIVEL TN SUVATOTNTA TNG EPAPUOYNG UIOG QVTOROTNG YPTYOPNG Avong. [24]



[C] @ SimpleAnnotator.java - SimplePlugin - [~/SimplePlugin] - IntelliJ IDEA (Minerva) |U-142.3928
% simplePlugin srec com simpleplu. 43 | @ Tests ~ | = @k W '“3_5 v 0 9 E':E Q

C SimpleAnnotator.java

public class SimpleAnnotator implements Annotator {

public static List<SimpleProperty= findProperties{Project project, S5tring
key) {
List<SimpleProperty>= result = null;
Collection=VirtualFile> virtualFiles = FileBasedIndex.getInstance()
.getContainingFiles(FileTypeIndex.NAME, SimpleFileType.INSTANCE,
GlobalSearchScope.allScope(project));

for (VirtualFile virtualFile : wirtualFiles) {
CammloaEilo camaloaEilo — (CamalaolEaslak D aMoon ro e r-n+an+—|an.{pr—0ject}

Found duplicated code in fUsers/jetbrains fSimplePlugin/src/com/simpleplugin/SimpleUtil.
java less... (38F1)

Finds duplicated code [Tves
' if {proherties '= null) {
for (SimpleProperty property : properties) {
if (key.equals{property.getkey()}}) {
if (result == null) {
result = new ArrayList=SimpleProperty=();

¥

result.add{property);

[ 32:9 LF* UTF-8% Git: masters & &
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o Evoopatopéve epyaisia tov Android (Built-in Android Tools) ta oroio amotedovvon
ano:
0 Ioyvpd oyedaot demanc ypiot we drag-n-drop o omoiog vrootpilet dwatdéelg (layouts)

SpopeTIK®V dlatdéemv kot peyebmv 006vng.

0 To epyodeio LogCat eivar €va cOGTNHO KOTOYPOPNG LE EMAOYN avalNTNoNG Kot EQUPLOYNG
SAPop®V PIATPOV ELOAVIONG.

0 To gpyareio amocparpdrwong Dalvik Debug Monitor Server (DDMS).

0 H Aerrovpyia Oéaong iepapyiag (Hierarchy View) n omoia divel tn mapovotdlet og edment

HOPOY TNV 1EPOPYia TOV GTOLXEIMV TNG SIETAPNC YPNOTN.

0 Aivel N duvaTOTNTO EKTEAECTG KOl ATOCPOAUATOCNG Y10 EE0UOIDGELS KIVIITOV CLGKEVDV

KOODG KoL TPOYLOTIKOV GUCKEVDV.

0 Me 1o gpyaieio Draw 9 divetan n duvatdtta eneEepyaciag-onpiovpyiog ELKOVOV HOPONG

Bitmap kot g ovtdpaTnG TPOGOPHOYNIS TOVG GE KAOE peyébovg 000vn mov T1g erho&evov. [24]



3.1.2 AAAa XQpaKTNPLOTIKA

. To evomomuévo ovotmua Proguard mov odiver v dvvatdotnta vo cvppikvmbel, va
BeAtiotomomOei, Kot Vo GUCKOTIOTEL 0 KMOTKAG LOG LE TNV APOUIPEST] OYPNCYLOTOINTOV KOSIKOL
KOL TNV HETOVOUAGIO KOTYOPLdV, Tedimv kol HeBOd®V LE ONUOGIOAOYIKA GKOTEWVEG OVOLLOGTEC.
To amotéleopa givar Eva pikpdtepov peyébovg apyeio .apk mov givor mo SVGKOAO Vo ovVTIGTPOPET
unyavika (Reverse Engineered) ondte kot kaAOTTETOL 1] EDTADELD VITOKAOTNG TOL KMOTKOL.

. Avvatdémto Yyneuokng vroypaeng NG mopoyfeicag €QOPUOYNS HE TMIGTOTOWTIKO
(Certificate). To Android amottel 0Tt OAeg O1 EQUPUOYES Elval YNOLOKE VITOYEYPAUUEVES LE EVa
TOTOTOMTIKO Yyl va umopécsovv va gykotactabovv. To Android ypnoipomoei avtd 1o
TIGTOTOMNTIKO Yl0L TNV TOVTOTOINGT TOV GLYYPOUQPEA/TPOYPAUIATIOT €VOG app, YOPIG vo
ypewaletar vo voypaetel omd kamown apyn £kdoong miotomomtikadyv. Ot Android epoppoyég
YPNOLLOTOOVV  GLUYVE OVTO-VTOYEYPUUUEVO TUGTOTOMTIKA OTOV O TPOYPOUUOATIGTNG TNG
EPAPLOYNG KATEYEL TO WOIOTIKO KAELWDL TOV TGTOTOMTIKOV.

. H evoopatopévn vroommpién yo v miatedpua g Google Cloud, kabiotdvtag e0KoAn
mv eveopdtmon tov Google Cloud Messaging kot tov App Engine.

o Ta epyareia Lint (Lint tools) ta onoia divouv tnv duvatdtnTo KoToypaeng TG 0modoomng,
™G XPNOTIKOTNTOC, TG cvuPatdotrog ekddcemv tov Android, kot GAA®V TpoPANudTomV OTMG
KOTOYpapn HEPIKAOV VTOTTMOV Kol U1 SOUIKAOV TUNUAT®OV TOV TNYoiov KOJKE TOv UTopovV Vo
TPOKAALEGOVV GOAALLOTAL.

. [poTvmra kodwa (Code templates) ta onoia Tpoopilovror yio TV oVATTUEN EPAPLOYDV
LLE KOWVE YOPOKTINPIGTIKA.

[24]

3.2 EpyaAsia avantuéng Aoytopukov Android (Android Software Development

Kit SDK)

[Mopakdto Oa dovue Ta epyaleins avATTVENG AOYIGUIKOD OV YPNGLLOTOLOVVTAL IO LYV, Ba Ta
taivopncovpe pe Baomn v Katnyopia Toug kot Bo emekTafove 68 HEPIKA OO OVTA GE EMOUEVA

KEPAAOLOL.



3.2.1 EpyaAcia Eikovikwyv Zuokeuwv (Android Virtual Device Tools AVD)

. Awyepiotig Ewovikdv Zvokevdv (Android Virtual Device Manager).
[ e T e T T T
|

Your Virtual Devices
A Andioad Studio

; Type = Name Resolution APl Target | CPU/ABI Size on Disk Actions :
: [0 mye. 4%0x.. 2 Googh. 86 168 [P
[

)

[
|
I
I
. |
. —
||+ Create Virtual Device... | &l |

ElkOva 27 - ALOXELPLOTIG ELKOVIKWV CUCKEUWV
[25]

. E&opowmtng twv Android cvokevdv (Android Emulator).



°C 5554:AndroidLollipep - OHE3N !

Make yourself at home

You can put your favorite apps here.

To see all your apps, touch the circle.

O

O

Ewkova 28 - E§opowwtrg Android cuckeuvwv

[26]

. Epyaieio ompovpyiag eEmteptkng Lviung yo tig elkovikéc cvokevéc Android
(mksdcard) my. EEwtepikn| képta pviung (SD card).



3.2.2 EpyaAeia avantuvéing (Development Tools)

. Aertovpyia 0€aong epapyiog (Hierarchy View) mov avaeépOnke ota mapomdve

YOPOKTNPLIOTIKA TOUPOVGLALETOL TNV TOPAKAT® EKOVAL.

Ewkova 29 - Napadeiypa O¢aong Lepapyiog

[27]

J Ta epyareio Lint (Lint tools) mov kot avtd avikovv ota epyaieio avamtuéng

TaPoVCIALovTal GTNV EKOVO TOPOKATO



Lint Error Checking

E When saving files, check for errors

E Run full error check when exporting app

Issues:

Id Mame
ManitestUrder & Checks for manitest problems like <uses-sdik> after the <...

@l Detect XML attributes not using the Android namespace
WrongViewCast 3 Looks for incorrect casts to views that according to the XM...
¥ Security
ExportedService % Checks for exported services that do not require permissions
¥ Performance
InefficientWeight (% Looks for inefficient weight declarations in LinearLayouts
MergeRootFrame (% Checks whether a root <Framelayout> can be replaced wit...
UseCompoundDra... & Checks whether the current node can be replaced by a Tex. .
UselessParent (% Checks whether a parent layout can be removed.
UselessLeaf (% Checks whether a leaf layout can be removed.
TooManyWiews (% Checks whether a layout has too many views
TonDeenl avout o Checks whether a lavout hierarchv is tno deen

Detect XML attributes not using the Android namespace Severity:

L ) . ) | i -
Most Android views have attributes in the Android namespace. When :Warnlng -
referencing these attributes you *must* include the namespace prefix, or

your attribute will be interpreted by aapt as just a custom attribute.

f: Restore Defaults :’l f: Apply )

[: Cancel j f oK

Ewkova 30 - Napdadetypa eAéyxouv opaApdtwy pe T Xprion tov epyaleiou Lint
[28]

. O Awyepromg Epyoreiov Avantoéng Eeappoyav (SDK Manager).

o To sqlite3 1o omoio pog diver T dvvatdonTa TG dlayeipiong Pacewg dedopEVOV
(Databases) mov dnuovpynonkav and epoppoyés tov Android péow €vOg AmOUAKPLGUEVOL
KEAMDPOLG | LEGH TOL LTTOAOYIOTH cac. Kamoteg amd Tig mo kowvég eviolég, ivar ot .dump 1 omoio
YPNOYLOTOIEITOL Y10 TV EUPAVIOT] TOV TEPLEYOUEV®V £VOG TTivaka kot 1) .schema ywo v e€aymyn
™m¢ SQL nMAwong CREATE (SQL CREATE statement) yio évav vdpyovta mivako. To epyaleio

avto oag dtvel emiong  dvvatdtTa vo exteréoete T eviodéc SQLite katd v enelepyaocior.



3.2.3 Epyaieia anoc@aipatwong (Debugging Tools)

[Mopakdto Tapovsialovtat ta Pacikd epyareio amTOGPAALATOONS

o Android Debug Bridge ADB. To ADB &ivai éva e0EMKTO EpYAAEIO YPOUUNC EVIOADY TOV
dtvel T dvuvatdTTa VO ETKOWVOVEITE HE Evav evepyd €EOUOIMTN 1 U0, CUVOESEUEVT] GLGKELN
Android. EmmAéov diver ™ dvvatdmra mpdsPacnc oto erotd ¢ cvokevng (Device Shell).
[Ipocpéperl emmAéov (o GePd amd EVIOAEC Y1 TV OTOCPUAUATMOT).

o Epyakeio amocpoipdtoong Dalvik Debug Monitor Server (DDMS).

o Epyokeio mapaxorodOnong cvokevrg (Android Device Monitor) pe dvvotdtnteg
ATOGPUALATOONG KOl avdAlvong ypNong mTOpwV Tov GLGTNUATOS (KOpLOG UVAUNG, KEVIPIKNG

povadog eneEepyosiog KME k.a.).

Memory Monitor -

H| LCE Mexus 4 Android 4.4.4 (APl 19) = estebandlc.myplayer (22422) =

Event Log |=| Gradle Consaole Memory Monitor

Ewkova 31 - Napdadelypa avalvong Lvpng Le to epyaleio mapakoAolOnonG CUCKEUNG

. To Dmtracedump (Trace Dump Diagram) 1o omoio ovamnTdeGeL Ypopikd dtoypdpoTo;
¢ otoifag kAinoewv (Call Stack) and ta apyeio kataypaeng (Log Files) tg mopakorovdnonc.
To epyareio avtd ypnopomotel to Pondntikd Loyiopkd Graphviz Dot yuo va dnpovpynocet v

Yokt £€000.
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[1] android/os ™™ and ler. dispatct

_H_.-'-"'
_F"-F_.d_'-'-
ke
[3] and roid/view/ViewR oot handle Message (145, 0, 4) [2]:
| 4
| [4] and roid/view Vie wRoot. perform Traversals (143, 0, 2) E
— - " _'_'_'_‘-_'_'_
_,—o—'-"'_'__'_'_ '
L0, 1) | [19] android v iewV iewRoot draw (71, (0, 2) | [6] an
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onbeasure (57,0, 1) [20] android fwid get/FrameLayout.draw (67, 0. 1) [7] anc
. | A
e (57,0, 1) [21] android/view!V iew draw (67,0, 1) [8]
o .
- -,

Ewkova 32 - Napddelypa Staypappotog tng otoipag KARoewv

. To Traceview givot epyaieio pe apkeTég opotdTnTeG pe o Dmtracedump.
. SysTrace (System Trace) to onoio divel T duvatdTTO TS AVAAVONG THG ATOSOGNG TNG

EPAPLOYNG, LE TNV KATAYPOPT TOV YPOVOL EKTEAECTG TMV JLEPYUCLOV TOV EPOPLOYDV Kol GAADV
dlepyasidv Tov Agrtovpykov cvotiuatog. To gpyaieio PBaciletan o dedopéva amd Tov Tupniva
tov Android, 60nw¢ T0 ypovodidypappa s CPU, v dpactnptotnta 10V dicKoL, Kol TO VILOTO
™m¢ epoappoyns (Application Threads) yia va dnuovpynoet pie HTML ékBeon mov moapovoialet
L0 GUVOMKT] €IKOVA TOV JEPYACIOV TOV GLGTNUATOG TG cLokeLNS Android yio po dedopévn

YPOVIKY| TEPT0D0.

[29]

3.2.4 Epyalsia Kataokevig (Build Tools)

g oUTV TNV €VOTNTA TOPOLGLALOVTOL TO KUPLOTEPO EPYUAELD KATAGTKEVLTG.

o To Java Opaque Binary Blob (JOBB) divet 1w duvvototnto Onpovpyiog

KPUTTOYPAPNUEVOV KOl (1] KPLTTOYPOONUEVOV apyelov enéktaong .apk oe adlapaveilg Svadikn



nopo1 (Opaque Binary Blob, *.0bb). Ta apygio mov mpokidmtovy cuvibmg mepiéxovv EToa Tpog
YPNOM oTotXElD TOVL apyeiov .apk (0TS YpoEIKd, xovs Kot Biveo).

. To ProGuard nov mapovotdotnke oty Topandve evotnta.

. To Zipalign (.zip align) to omoio £xel w¢g kOplo. Asrtovpyio v Pedtiotonoinon tov .apk
apyelov pe v mpoimdBeon 61t O TO acvUmiEoTO dedoUEVA EEKIVOOV pE Mo 1O10iTEPT
eVOVYPAUIIOT GYETIKN HE TNV apy TOV apyeiov. Avtd Ba mpémel mévto va pNCLOTOLEiTAL Y1

v gubvypduon Tov .apk apyeiov apod £xovv vToypaPEl.

Epyaieio Eneéepyoociog Ewkévev (Image Tools)

. To Draw 9 mov avikel ota gpyolreio emeEepyaciog EKOVAOV TOPOVGLALETOL GTNV TOPAKAT®

iKkova.

Ewova 33 - Napadelypa xpriong tov Draw 9

J Vector Asset Studio.

To Vector Asset Studio emtpénet tnv dnuovpyio kot tpocHnkn Material Icons kol v elcoymyn
apyeiov tomov Scalable Vector Graphic (SVG) g 0Akipovg mopove. e oyéon UE TIG EIKOVEG
raster, otavvopatikd drawables yopaxtpilovtor yio To pikpd tovg péyebog kot ™ dvvatodtnTa
aAAayng peyéboug g ewovog yopic anmieln. o cag fondnoel va vmoompi&ete mo gVKOAN
drapopeTikég cvokevég Android pe dtapopeTikd peyedn 006vng Kot avdivong, emedn Propeite va

eupavioete £va 1kovidlo Kool @opéa o OAa AV TA.



M @ Vector Asset Studio

© Material lcon

lcon;

Resource mame;

Ewova 34 - Napadelypa xpriong tou Vector Asset Studio

J etcltool (Etcl Compression Tool).

() Local VG file

‘ Choose |

ic wifi tethering 24dp

Size: 128 dp X |12 dp

Override default size From Material Design

Opacity. [ T (o S T R B B
0 20 40 60 80 100

[J Enable auto mirraring For RTL layout

Vector Drawable Preview

| m ‘ Cancel |

To etcltool eivar éva PonOntikd TPOYPOUUO YPOUUNIG EVIOADV TOV GOC EMTPEMEL VO

kodwonomoete PNG ewdveg pe 10 tpoétumo cvpunieong ETCI kot va armokwdikomomoet ETC1

CLUTEGUEVES €1KOVEG TTicm og PNG.
o Tracer for OpenGL ES.

To epyareio cag emtpénel va cuAldPete Tig evtorég OpenGL ES (Embedded Systems) ko kopé-

KapE TIG EIKOVES Y1 VoL 560G fonBncet va KatadldPeTe TAOC EKTEAOVVTOL 01 EVIOALS YPOPIKDV GO,



[30]
3.2.5 EpyaAsia MAat@oppag (Platform Tools)

o Android Debug Bridge (adb).

To adb eivan éva evéMkTo gpyadelo YPOUUNG EVIOADY TTOL GOG EMITPEMEL VO ETKOIVAOVEITE LE £Val
OTLYHMOTUTTO €EOUOIOT N U0 cuVOEdenéVN ovokevr] Android kabdg ko va eAéyyete v
KatdoTtoon Toug. Méow avtov pmopeite KAAMGTO Vo gyKatactnoete po epappoyr Android
(.apk).

o Bmgr (Back Up Manager).

To bmgr givon éva epyaieio Aoov 10 omoio emttpénet v Asttovpyio Kot OAANAETIOPAOT| [LE TOV
Awyeprot avtypdoov aceaieiog (Back-up Manager) oe cuokevég Android mov vrootnpilovv

1o API Level 8 (FROYO) 1 peyodvtepo.

. LogCat 6mwg mpoavapEpaple mopamdvo.

Ewova 35 - Napadelypa xpriong tou logcat

[31]



3.3 Epapuoyn
3.3.1 ATQTNOELS EQAPLOYTG

2NV SUTAOUOTIKN OV £PYACia AVETTLEN EQPUPUOYT 1] OTTOT0L EXEL TAL TOPAKAT® YOPOKTNPIOTIKA

o Ynoloyilel v todra petapdptmonc(download) apyeiov.

o Ynoloyilel v Toydmra petapoptmonc(upload) apyeiov.

o Yroloyilel v kabBvotépnon Tov diktvov (network latency).

. Bpioket €dv to kivnto pe Asttovpyikd ovotnua Android eivat cuvoedepévo o€ acOPUATO

diktvo. (wifi network)

. Bpioket €dv 1o kivntd pe Agttovpykd cvotua Android sival cuvoedepuévo e Tapoyo
KWVNTNG TNAEQ@VING.
. Bpioket tv 100 ToV 67pH0TOg TG KIvnTNG ThAEQMViag, To id Tov KEAMOV TG KIvnTiG

mAepmviog kot v tomobeaio tov (cell location)

3.3.2 Kodkag e@appuoyng
g ouTY TNV EVOTNTA B0l TEPLYPOPOVV TA GNUAVTIKOTEPO KOUUATIO KOITKO
'EAeyyog €av vrapyer wifi

O éAeyy0G TPOYLLATOTOLEITAL [LE TOV TOPOKAT® KMOOUKO,

ConnectivityManager connMgr = (ConnectivityManager)

context.getSystemService(Context.CONNECTIVITX_SERVICE);

NetworkInfo networkInfo = connMgr.getActiveNetworkInfo () ;
return (networkInfo != null && networkInfo.isConnected());
[32]

H x\hdon ConnectionManager diokpivetat yio to TopakiT® YopoKTPloTIKA
- Kataypagel & mapoakorovdei tig ouvdioeig diktvov (Wi-Fi, GPRS, UMTS, «.a.)
- Kataypdoet Tic addayég oTig 1310TNTEG TNG SIKTVOKNG GUVOEGILOTNTOG.

- AvvatotnTo 6VVOES G 68 dLaBEGIILO dTKTLO aVAAOYE TNV GEWPE TPOTEPALOTNTAG 1) OTTOla £XEL

oploTel.



- [Tapéyetl éva 6eT EVTOA®V Y10 TNV GVVOEST] KOL TNV OVOLYVADPLOT| EVEPYDV GUVOEGEWV.
[33]
"EAeyyog €Gv vapyel 6UvVOEo HE TAPOYO KIVNTIG

O éheyyog etvar Tapopolog e v vedpéel wifi cuvoeong

Evpeon woyvg enporog (signal strength)
H £pgvon g 1oY0¢ TOV GNHOTOC TPOYUATOTOIEITOL LLE TOV TOPAKATEO KMOTKO

//get signal strenght
pslListener = new myPhoneStatelistener();

tm.listen (psListener, PhoneStatelistener.LISTEN SIGNAL STRENGTHS) ;

H 1oy0¢ tov onjpatog opifetar og dbm ko yio v katorypaer g elvor amopaitnn n avantuén
evog PhoneStateListener (BA. mapdptnua). ZTnv €Qapuoyf HOG XPNOILOTOIOVUE TOV TOPATAVD
Listener povo yo. v kataypagn Tov LETAPOADY TN AAAAYNS TNG 10YVG TOV OHUOTOC. MEe ToV id10
PhoneStateListener vépyet emmAéov 1 SuvatdTTa TG EVPECTS TOV THTOV TOV SIKTVOL TTOL Elvat

GLVOEDEUEVT 1 KIVNTT] GUGKELT).

Evpeon tov throughput (pvOpamrédoong)

O 1Omog vroroyiopov tov throughput givar windows size / RTT. To péyebog oe bits tov
napabopov elvar 65536*1024 to péyioto. TiBevron Opmg Kdmolol TEPLOPIGHOL Yol ATOPLYN
npoPAnudrtov latency opiletar 1o péyebog tov mapabipov ota 524288 bits. ['a v gvpeom oL
RTT ypnowomoteiton 1 €vtoAr] ping. Amo 1o amotédeoud ¢ npokvntel to RTT. Xt cuvéyeia

yivetar o vmoAoyloudc e pvOuamoddoong. I'a v €vioAn piNg ypMOUYOTOLEITOL O TAPUKATM

KOOKOG
Runtime runtime = Runtime.getRuntime() ;
Process proc = runtime.exec("ping -c 1 " + host);

proc.waitFor () ;
int exit = proc.exitValue();

return exit;



Evpeon tayvmrag petapoptmong (Downlink/Uplink)

H g0peon g TaydTTOC HETAPOPTOONG TpOyaTOTTOLEITON pE 000 TpOTOVG. O €vag givor e v
KAdon androidstats kot 0 GAAOG eivar pe TV HETAPOPTOOT 0PYEI0 GLYKEKPIUEVOL HEYEOOVS OO

O0OKTVOKO TOTO.

Koat o1 0vo tpoémor facilovtol 610 TapakdTm Sty poLpLe poNg

Anuovpyia evog Xepiotn (handler)

Anpoupyia evog ﬁpévxou (Runnable)

v

AnootoAn ApxsicTu N EvtoAwv ping
v

Kataypadn tou cuvoAou twv
6eSopévwy ta omnoia eite mapéAape
€Lt AMEOTELAE N KLVNTH) OUCGKEUN

Epdavion anoteAecpatwv otnv 006vn

AVOALTIKE 0 KOOWKOG TNG QapLOYNG PploKeTal 6TO TapdpTNLLO.

3.3.3 000vn

g auTVv TNV £vOTNTA TopoLGLalovTot ol Bactkeés 000veES TG EQAPLLOYNG.



ios\ntinosr

NTINOSMARIOS - [CANTINOSMARIQS] - [app] - ..\app\srcimain\javalcomiexampl
Build Run Tools VCS Window Help

MainActivityjava - Android Studio 2.2.2

File Edit View Mavigste Code Analyze Refactor

DEHG ¢ XOHO QAR ¢S PG GEE S A ? Q
NTINOSMARIOS ' [“Zapp ' [Isrc ' [ main [ java com example * [£] ntinosmarios ' [-] ntinosmarios | © MainActivity
B Project - @ & | #- |- | © MainActivity,java % | (€ Networkjava % | & AndroidManifestaml % | & activity_mai Platform and Plugin Updates
} 5 app 1f(stream!—mull) { The following components are ready to update: Android Support Repasitory,
& build stream.close(]; Google Repository, Intel x86 Emulator Accelerator (HAXM installer), Google APIs
- u s ) ’ Intel x86 Atom System Image
b libs
e } catch (IOException e) [
o E d
g androidTest 1
H main 7 ]
=
java
v
com.example.ntinosmarios.ntinosrr| 1
¢ © B MainActivity 1
B
£ Network @ private int networkIype(finmal double kbps){
G # res int type=l;
© drawable C
layout if (kbps<EDGE_THRESHOLD) {
@ activity_main.xml type=0:
mipmap-hdpi ¢
return type;
mipmap-mdpi ,
mipmap-xhdpi
mipmap-xchdpi private SpeedInfo calculate(final long downloadTime, fimal long bytesIn){
mipmap-wochdpi SpeedT; =nev SpeedInfo():
. by « :
£ values-we20dp long bytespersscond =(bytesIn / downloadTime] * 1000;
E N double kilobits=bytespersecond ¥ BYTE TO KILOBIT;
= % AndroidManifest,xm| double megabits=kilcbits * KILOBIT T MEGABIT;
s test info.downspesd=bytespersecond; ~
5] .gitignore info.kilobits=kilobita; =
3
2| Android Monitar #- L5
£ [ Mo Connected Devices n [ Mo Debuggable Processes n E
& s
* . R 3
» | i logeat | Monitors vebose |l (@ ) B Regex | Show anly selected application gl | =
#7000 ' & Android Monitor [ Terminal Messages 1 Eventlog [l Gradle Consale
29414 CRLF# UTF-8% w &

[1] Gradic build finished in 225 455ms (today 8:04 up)
—

Ewkéva 36 - 006vn g epappoyrg and to Android Studio(1/2)

HTINOSMARICS

V7

Ewova 37 - 006vn tng epappoyrg anod to Android Studio(2/2)



NTINOSMARIOS

Wifi Status : CONNECTED

Mobile Status : SERVICE AVAILABLE
Signal Strength : -107

Cell Id : 3377677

Loc Id : 6014

Throughtput : 7489.8286 bits/sec
Download Speed : 151000.0 bytes/sec
Upload Speed : 861.9718309859155 B/s

Ewkova 38 - 006vn g epappoyng ano to Kwnto tnAédpwvo android (1/2)



NTINOSMARIOS

Wifi Status : CONNECTED

Mobile Status : SERVICE AVAILABLE
Signal Strength : -89

Cell Id : 3377677

Loc Id : 6014

Throughtput : 7489.8286 bits/sec
Download Speed : 151000.0 bytes/sec
Upload Speed : 1581.5602836879434 B/s

Ewkéva 39 - 006vn g epappoyng ano to Kwnto tnAédpwvo android (2/3)



[aa]

NTINOSMARIOS

Wifi Status : CONNECTED

Mobile Status : SERVICE AVAILABLE
Signal Strength : -101

Cell Id : 3347577

LocId: 6014

Throughtput : 6692.0415 bits/sec
Download Speed : 530000.0 bytes/sec
Upload Speed : 744.5255474452555 B/s

Ewkéva 40 - 006vn g epappoyrg and to kwntd thAépwvo android (3/3)

Ke@alawo 4 Tvpnepaopata MeAdlovtikéG BeEATiwoeLg

H epapuoyn n omoia mapovcidotnke oTnv TapoHca TTUYIKN EPpYUcio Elval OAOKANPOUEVT Kot
Aertovpykn|. H dopn g etvon amAr| kot LeTpdiet pia GeEpd amd yopakploTikd ta omtoia deiyvouv
Vv TowdTNTd ToV ditkTvov. H doun g eivar amin kot vroroyilel Kdmoteg THEG e OLUPOPETIKOVG

TPOTOV Y10 O aKPPN amoTEAECUATA.

OLokAnpdVOVTaG TNV TTLYLOKY Epyacia kol To “Talidor” omv avantuén Android epappoymv eiyo
™ duvatdTTo vo eE0kelmbm pe texvoloyieg avAmTLENG EQOPUOYD G KivnTég GVoKeVES. TIépa
a0 TIG OTOLTHOELS TNG TAUTOOPLAG KOt TNV EEEPEVLVNON TOV OVGKOMMDV TNG, 1| EVOGYOANOT) LLE TO
OVTIKEILEVO TTPOGEPEPEL TNV KATAVONOT TNG YAMOOCOS TPOYPOUUATIGHOD Java Kot YEVIKA TOV
Aoylopd mov yperdleTon amd v oyediaon £mg v vAomoinom tov £pyov. Emiong, amoktOnkav
YVOGEG TOV® 6T0 TEepPdAlov avamtuéng Aoyispkov Android Studio kot ota gpyoleio mov

npoocpépel To Android SDK.

[Ma v PBedtioon g epyaciog Oa mpdTeva KAmoleg LEAMOVTIKEG AANOYEC



- O)eg o1 Tyég va vmoAoyilovion 6€ TOKTA YPOVIKE O10CTLOTO.

- O1 Tég va amoBnkevovtol o€ Tomkn Paorn d0ed0UEVOV.

21 ovvéyela pe v enegepyacio v dedopévav Ba uropovcav vo e&oybovv cuunepdopota
OMWG G€ OO, TNAEQOVIKA KEAME TO G TOV KvnTov givorl actevi 1] og moteg meployEg ivat

YPNYOPOTEPT 1 LETAPOPTMCT OPYEIDV LE TN YPNOT TS KIVITHG TNAEPOVING.
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Brjua 1 petapdptmon tov apyeiov omd tov 01001KTVaKS TOTO
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Tools

Download
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Adding SDK Packages

Workflow Terms and Conditions

Androld Studio
Tools Help 3
1. Introduction
Butld System
Puarformance Tools
Testing Tools

Support Library

Data Binding Libeary

Revisions
v

INDK
DOWNLOAD ANDROID STUDIO FOR LINUX

O vroAoyotg mpémet va TANpEl TI¢ Tapakdtom npobmodécelc,
Windows
. Microsoft® Windows® 7/8/10 (32- or 64-bit)

. 2 GB RAM minimum, 8 GB RAM recommended



. 2 GB of available disk space minimum,
4 GB Recommended (500 MB for IDE + 1.5 GB for Android SDK and emulator system image)

. 1280 x 800 minimum screen resolution

. Java Development Kit (JDK) 8

Mac

. Mac® OS X® 10.8.5 or higher, up to 10.11.4 (El Capitan)
. 2 GB RAM minimum, 8 GB RAM recommended

. 2 GB of available disk space minimum,
4 GB Recommended (500 MB for IDE + 1.5 GB for Android SDK and emulator system image)

o 1280 x 800 minimum screen resolution
. Java Development Kit (JDK) 6
Linux

. GNOME or KDE desktopTested on Ubuntu® 12.04, Precise Pangolin (64-bit

distribution capable of running 32-bit applications)

. 64-bit distribution capable of running 32-bit applications
. GNU C Library (glibc) 2.11 or later

. 2 GB RAM minimum, 8 GB RAM recommended

. 2 GB of available disk space minimum,
4 GB Recommended (500 MB for IDE + 1.5 GB for Android SDK and emulator system image)

o 1280 x 800 minimum screen resolution

. Java Development Kit (JDK) 8

AxolovOnoe ta Prjpoto Tov Video yio v oLoKAP®Oo™ TG EYKOTACTOOTG.
https://developer.android.com/studio/install.html

MainActivity.java



package com.example.ntinosmarios.ntinosmarios;

import
import
import
import
import
import
import
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import

andr
andr
andr
andr
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public class MainActivity extends AppCompatActivity {
private Context mContext;
private TelephonyManager tm;
myPhoneStatelistener psListener;
private static String status = "";
private Handler mHandlerRxTx new Handler () ;
private long mStartRX = 0;
private long mStartTX = 0;

@Override
protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;



setContentView (R.layout.activity main);

mContext = getApplicationContext () ;

tm =(android.telephony.TelephonyManager)
getSystemService (Context . TELEPHONY SERVICE) ;

//check wifi connection
if (iswifiConnected(getApplicationContext())) {
Toast.makeText (mContext, "wifi is connected",
Toast.LENGTH_LONG) .show () ;
TextView temp = (TextView)findViewById(R.id.wifi);
temp.setText ("Wifi Status : CONNECTED") ;

}
else {
Toast.makeText (mContext, "wifi is connected",
Toast.LENGTH_LONG) .show () ;
TextView temp = (TextView)findViewById(R.id.wifi);
temp.setText ("Wifi Status : NOT CONNECTED") ;

}

//check mobile connection
if (isMobileConnected(getApplicationContext())) {
Toast.makeText (mContext, "G is connected",
Toast.LENGTH_LONG).show();
TextView temp = (TextView)findViewById(R.id.mobile) ;
temp.setText ("Mobile Status : SERVICE AVAILABLE");
}
else {
Toast.makeText (mContext, "G is not connected",
Toast.LENGTH_LONG) .show () ;
TextView temp = (TextView)findvViewById(R.id.mobile) ;
temp.setText ("Mobile Status : SERVICE AVAILABLE") ;

}

//get signal strenght
pslistener = new myPhoneStatelListener();
tm.listen (psListener, PhoneStatelistener.LISTEN SIGNAL STRENGTHS) ;

//find location details

Celllocation location = tm.getCellLocation();

if (location instanceof GsmCellLocation) {
GsmCellLocation gsmLocation = (GsmCelllLocation) location;
int cellid = gsmLocation.getCid();
int lacid = gsmLocation.getLac();

TextView temp = (TextView)findViewById(R.id.cellid);
temp.setText ("Cell Id : " + cellid);
TextView templ = (TextView)findViewById(R.id.locid);
templ.setText ("Loc Id : " + lacid);

} else if (location instanceof CdmaCellLocation) {
CdmaCellLocation cdmalLocation = (CdmaCellLocation) location;

int cellid = cdmalocation.getBaseStationId();//.getCid() ;
int latid = cdmalocation.getBaseStationLatitude();
int lonid = cdmalocation.getBaseStationLongitude () ;

TextView temp = (TextView)findViewById(R.id.cellid);
temp.setText ("Cell Id : " + cellid);
TextView templ = (TextView)findViewById(R.id.locid);

templ.setText ("Lat : " + latid + "Lon : " + lonid);



} else {
//do nothing

}

//compute throughput

//throughput = windowssize/RTT

if (iswifiConnected(getApplicationContext ()) ||

isMobileConnected(getApplicationContext ())) |

Network test = new Network();
try {

float rtt = Float.parseFloat(test.ping("8.8.8.8"));

float throughput = 524288 / rtt;

TextView temp = (TextView)findViewById(R.id.throughput) ;

temp.setText ("Throughtput
" bits/sec");

} catch (Exception ex) {
Log.d(ex.toString (), "<-ping");

}

}
//compute dl speed
new Thread (mWorker) .start () ;

//compute ul speed
mStartRX = TrafficStats.getTotalRxBytes();

mStartTX TrafficStats.getTotalTxBytes() ;

if (mStartRX == TrafficStats.UNSUPPORTED || mStartTX ==
TrafficStats.UNSUPPORTED) {

Log.d("no traffic stats", "no traffic stats");

} else {
mHandlerRxTx.postDelayed (mRunnablel, 1000);

}

//check 1f wifi 1s connected

public static boolean isWifiConnected (@NonNull Context context) ({
return isConnected(context, ConnectivityManager.TYPE WIFI);

}
//check if data gsm/3g/4g9/... 1is connected

public static boolean isMobileConnected (@NonNull Context context)
return isConnected(context, ConnectivityManager.TYPE_MOBILE);

}

public static boolean isConnected(@NonNull Context context, int
typeOfNetwork) {
ConnectivityManager connMgr = (ConnectivityManager)

context.getSystemService (Context.CONNECTIVITY SERVICE) ;

NetworkInfo networkInfo = connMgr.getActiveNetworkInfo ()

return (networkInfo != null && networkInfo.isConnected());

" + String.valueOf (throughput)

{

+



}

public class myPhoneStatelistener extends PhoneStatelistener {
public int signalStrengthValue;

public void onSignalStrengthsChanged(SignalStrength signalStrength)
super.onSignalStrengthsChanged(signalStrength) ;
if (signalStrength.isGsm()) {
if (signalStrength.getGsmSignalStrength() != 99)
signalStrengthValue =
signalStrength.getGsmSignalStrength() * 2 - 113;
else
signalStrengthValue =
signalStrength.getGsmSignalStrength () ;
} else {
signalStrengthValue = signalStrength.getCdmaDbm /() ;
}

TextView temp = (TextView)findViewById(R.id.signal);
temp.setText ("Signal Strength : " + signalStrengthValue);

}
private final android.os.Handler mHandler=new android.os.Handler () {
public void publish (LogRecord record) {

}

public void flush() {

}

public void close () throws SecurityException {

}

@Override
public void handleMessage (final Message msg) {
switch (msg.what) {
case MSG_UPDATE_STATUS:
final SpeedInfo infol=(SpeedInfo) msg.obj;

break;
case MSG_UPDATE CONNECTION TIME:

break;
case MSG_COMPLETE STATUS:
final SpeedInfo info2=(SpeedInfo) msg.obj;

TextView temp = (TextView)findViewById(R.id.downspeed) ;
temp.setText ("Download Speed : " +
String.valueOf (info2.downspeed) + " bytes/sec");

if (networkType (info2.kilobits)==1) {



// network 3g);
lelse(

// network edge) ;
}

break;
default:
super.handleMessage (msqg) ;

}i

/**
* Our Slave worker that does actually all the work
*/
protected final Runnable mWorker=new Runnable () {
@Override
public void run () {
InputStream stream=null;
try {
int bytesIn=0;
String

downloadFileUrl="ftp://ftp.ntua.gr/mirror/3drealms/sw/maps/n-z/nympho. txt";
long startCon=System.currentTimeMillis();
URL url=new URL (downloadFileUrl) ;
URLConnection con=url.openConnection () ;
con.setUseCaches (false) ;
stream=con.getInputStream() ;
long connectionlatency=System.currentTimeMillis()- startCon;

Message msgUpdateConnection= Message.obtain (mHandler,
MSG_UPDATE_CONNECTION TIME) ;

msgUpdateConnection.argl=(int) connectionlLatency;

mHandler. sendMessage (msgUpdateConnection) ;

long start=System.currentTimeMillis();

int currentByte=0;

long updateStart=System.currentTimeMillis() ;
long updateDelta=0;

int DbytesInThreshold=0;

while ( (currentByte=stream.read()) !'=-1) {
bytesIn++;
bytesInThreshold++;
if (updateDelta>=UPDATE THRESHOLD) {
int

progress=(int) ( (bytesIn/ (double) EXPECTED SIZE IN BYTES) *100);
Message msg=Message.obtain (mHandler,
MSG_UPDATE_STATUS, calculate (updateDelta, bytesInThreshold)) ;
msg.argl=progress;
msg.arg2=bytesIn;
mHandler.sendMessage (msqg) ;
//Reset
updateStart=System.currentTimeMillis () ;
bytesInThreshold=0;
}
updateDelta = System.currentTimeMillis()- updateStart;



}

long downloadTime=(System.currentTimeMillis()-start);
//Prevent AritchmeticException
if (downloadTime==0) {

downloadTime=1;

}

Message msg=Message.obtain(mHandler, MSG_COMPLETE_ STATUS,
calculate (downloadTime, bytesIn));

msg.argl=bytesIn;

mHandler.sendMessage (msqg) ;

//Toast.makeText ( mContext, "worker ended”,
Toast.LENGTH LONG) . show () ;

}
catch (MalformedURLException e) {

} catch (IOException e) {

}finally{

try {

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

}

} catch (IOException e) {
//Suppressed

}

}i

private int networkType (final double kbps) {
int type=1;//3G
//Check 1f its EDGE
if (kbps<EDGE _THRESHOLD) {
type=0;
}
return type;

}

private SpeedInfo calculate(final long downloadTime, final long bytesIn) {
SpeedInfo info=new SpeedInfo();
//from mil to sec
long bytespersecond =(bytesIn / downloadTime) * 1000;
double kilobits=bytespersecond * BYTE TO KILOBIT;
double megabits=kilobits * KILOBIT TO MEGABIT;
info.downspeed=bytespersecond;
info.kilobits=kilobits;
info.megabits=megabits;

return info;

}

private static class SpeedInfo({
public double kilobits=0;
public double megabits=0;



public double downspeed=0;

}

private final Runnable mRunnablel = new Runnable () {
public void run() {

//compute upload speed

mStartRX = TrafficStats.getTotalRxBytes();

mStartTX = TrafficStats.getTotalTlTxBytes();
|

if (mStartRX == TrafficStats.UNSUPPORTED || mStartTX ==

TrafficStats.UNSUPPORTED) ({

Log.d("no traffic stats", "no traffic stats");
} else {

long BeforeTime = System.currentTimeMillis();
long TotalTxBeforeTest = TrafficStats.getTotalTxBytes();
long TotalRxBeforeTest = TrafficStats.getTotalRxBytes();

Network test = new Network();

try {
test.ping ("
test.ping ("
test.ping("8. ")

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

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

H)

8.8.8.8

8.8.8.8")
.8.8
e

’
’

}

long TotalTxAfterTest = TrafficStats.getTotalTxBytes();
long TotalRxAfterTest = TrafficStats.getTotalRxBytes();
long AfterTime = System.currentTimeMillis();

double TimeDifference = AfterTime - BeforeTime;

double rxDiff TotalRxAfterTest - TotalRxBeforeTest;
double txDiff = TotalTxAfterTest - TotalTxBeforeTest;

rx bytes per second.

tx bytes per second.

" B/S"),'

if ((rxDiff != 0) && (txDiff != 0)) {
double rxBPS = (rxDiff / (TimeDifference/1000)); // total
double txBPS = (txDiff / (TimeDifference/1000)); // total
TextView temp = (TextView) findViewById(R.id.uploadspeed);
temp.setText ("Upload Speed : " + String.valueOf (txBPS) +

}

else {

Log.d("0,","No uploaded or downloaded bytes.");

}

mHandler.postDelayed (mRunnablel, 1000);



}i
private static final int EXPECTED SIZE IN BYTES = 1024;//1KB 1024*1024

private static final double EDGE THRESHOLD = 176.0;

private static final double BYTE TO KILOBIT = 0.0078125;
private static final double KILOBIT TO MEGABIT = 0.0009765625;
private final int MSG_UPDATE STATUS=0;

private final int MSG_UPDATE CONNECTION TIME=1;

private final int MSG_COMPLETE_ STATUS=2;

private final static int UPDATE THRESHOLD=300;

private DecimalFormat mDecimalFormater;

Network.java
package com.example.ntinosmarios.ntinosmarios;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;

import android.util.Log;

public class Network ({
private static final String TAG = "Network.java";
public static String pingError = null;

/**
* Ping a host and return an int value of 0 or 1 or 2 0=success, 1l=fail,
2=error
*
* Does not work in Android emulator and also delay by 'l' second if host
not pingable
* In the Android emulator only ping to 127.0.0.1 works

*

* @param String host in dotted IP address format

* @return

* @throws IOException

* @throws InterruptedException

*/

public static int pingHost (String host) throws IOException,
InterruptedException {

Runtime runtime = Runtime.getRuntime() ;
Process proc = runtime.exec("ping -c¢ 1 " + host);
proc.waitFor () ;
int exit = proc.exitValue();
return exit;



public static String ping(String host) throws IOException,
InterruptedException {
StringBuffer echo = new StringBuffer();

Runtime runtime = Runtime.getRuntime () ;
Log.v(TAG, "About to ping using runtime.exec");
Process proc = runtime.exec("ping -c 1 " + host);

proc.waitFor () ;
int exit = proc.exitValue();

if (exit == 0) {
InputStreamReader reader = new
InputStreamReader (proc.getInputStream()) ;
BufferedReader buffer = new BufferedReader (reader);
String line = "";
while ((line = buffer.readLine()) !'= null) {

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

}
Log.d("echo.toString()",echo.toString());
return getPingStats(echo.toString());

} else if (exit == 1) {
pingError = "failed, exit = 1";
Log.d("failed, exit = 1", "failed, exit = 1");
return null;

} else {
pingError = "error, exit = 2";
Log.d("error, exit = 2", "error, exit
return null;

2");

%

Set pingError on error and return null
http://en.wikipedia.org/wiki/Ping

PING 127.0.0.1 (127.
64 bytes from 127.0.
64 bytes from 127.0
64 bytes from 127.0.
64 bytes from 127.0

0.1) 56(84) bytes of data.

1: icmp seqg=1 ttl=64 time=0.251 ms
1: icmp seg=2 ttl=64 time=0.294 ms
1: icmp seg=3 ttl=64 time=0.295 ms
1: icmp seg=4 ttl=64 time=0.300 ms

QOO O

--- 127.0.0.1 ping statistics —---

rtt min/avg/max/mdev = 0.251/0.285/0.300/0.019 ms
PING 192.168.0.2 (192.168.0.2) 56(84) bytes of data.
-——=192.168.0.2 ping statistics ---

# ping 321321.
ping: unknown host 321321.

B S A O A

stats

getPingStats interprets the text result of a Linux ping command

4 packets transmitted, 4 received, 0% packet loss, time Oms

1 packets transmitted, 0 received, 100% packet loss, time 0Oms

1. Check if output contains 0% packet loss : Branch to success

-> Get



* 2. Check if output contains 100% packet loss : Branch to fail -> No

stats

* 3. Check if output contains 25% packet loss : Branch to partial
success —-> Get stats

* 4. Check if output contains "unknown host"

*

* @param s

*/

public static String getPingStats(String s) {

if (s.contains("0% packet loss")) {

int start = s.indexOf ("/mdev = ");
int end = s.indexOf (" ms\n", start);
s = s.substring(start + 8, end);
String stats[] = s.split("/");
return stats([2];

} else if (s.contains("100% packet loss")) {
pingError = "100% packet loss";
return null;

} else if (s.contains ("% packet loss")) {

pingError = "partial packet loss";
return null;
} else if (s.contains ("unknown host")) {
pingError = "unknown host";
return null;
} else {
pingError = "unknown error in getPingStats";

return null;



