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Hepidnqyn

XKOTOG NG TAPOVCAS SUTAMUATIKNG epyaciog eivol vo TopovLGlAcEL
o ocvykprtikny pekétn avapeco ce 6000 OloxAnpopéva Ilepiailovra
Avantoéng (Integrated Development Environment - IDE) gpappoyov yio
Android ocvokevéc. Ta mepifailovia avtd apopodv TV avAamTuEn Kol TNV
GUYKPLOT| L0 EQAPLOYNG GE OVO SLUPOPETIKEG TPOYPUULATIOTIKEG YADCGES
v C# xou v Java.

INo v avartoén pog epapuroyng oe C# n uovn emroyn IDE eivon
avt) ™¢ Microsoft ue to Visual Studio. v cvykekpiuévn mepintmon
&yve ypnon tov Microsoft Visual Studio 2010 Ultimate Edition pe ypron
tov Tpdcebetov Xamarin. To Xamarin ival po epappoyn tomov add-on yio
tov Visual Studio 1o omoio emttpénetl v vAomoinon epapuoydv Android pe
YPNoN TS YAOoG0S TPpoypoupatiopov C#. EVaALaKTIKA TPos@EPEL Kot S1KO
tov  mepPdAiov  avamtuéng to Xamarin Studio, pe TEPLOPICUEVEC
duvatdHTNTES Yoo EAEVLOEPT YPNON. ZTNV LAOTOINON UE ¥PNOT TS YADGGOG
TpoypoupLaTicpov Java ot emloyéc tov IDE tav mepiocdtepeg av kot otnv
TPAYUATIKOTNTO ¥P1oLUomotovy v idwa facn. ITo cvykekpiuéva, dvo amd
ta o yvootd IDE yw avdntuén epappoyng oe Java yio Android, eivon to
Eclipse pe mpooOnkmn tov avédroyov takétwv 1 1o Android Studio to omoio
Katl ypnotpomomdnke Xtnv mpaypatikodtnto to Android Studio eivan pa
viomoinon tov Eclipse and v Google pe ta avdioyo amortovpeva yio
Android mokéra.

Ta wepifairovta avantuéng emdéydnkay pe Pactkd Kpitiplo to va
eltvan eAevBepa Tpog ypron. Movn e€aipeon to Visual Studio to omoio dpmc

ypnowonomdnke ne MSDNA Licence onAaodn tqv Axoadnuaikn £€Kdoomn 1
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omoia wapéxetor dwpedv otovg eortnté TV [Havemotnpiov mov govy v
avéroyn copuPacn pe v Microsoft.

Y10 mAoicle G dWAMUOTIKNG Onpovpyndnke pia epoappoyn
apiBuounyovig (Calculator) ota dvo mapomdve IDE mov emAéyOnkav. H
uio epappoyn viomomonke oe YAOGoo Tpoypappoticpov C# kot GAAN o
Java. Xt ovvérewn €ywvov  oLYKPIoEIC OYETIKA UE TNV €LVKOMO
TPOYPOULaTIGHOV oto dVo IDE kabd¢ kot ota epyaieio mov Tpoc@épouy,
OTNV OVATTLEN KMOTKO, LETAED TV dV0 YAMGGHOV TPOYPUUUATIO LD KAT Ko

eENYOMCOV GYETIKA CUUTEPAGLLOTOL

Aégearg Khewona: C#, Java, Android, Android Studio, MS Visual
Studio, Xamarin, IDE
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Abstract

The aim of this thesis is to present a comparative study between two
Integrated  Development  Environments  (Integrated Development
Environment - IDE) application for Android devices. Environments concern
the development and comparison of an application in two different
programming languages of C # and Java.

For the development of an application in C # IDE the only option is
the Microsoft Visual Studio. In this case it was made use of Microsoft
Visual Studio 2010 Ultimate Edition using the additional Xamarin. The
Xamarin is an add-on type application for Visual Studio that allows the
creation of Android application using the programming language CH#.
Alternative offers its own development environment Xamarin Studio, with
limited possibilities for free use. In the implementation of the programm in
which is used the Java programming language options of IDE are far more
numerous although they use the same base. Specifically, two of the most
popular IDE for application development on Java for Android, is the Eclipse
by adding the similar packages or Android Studio which was used. In fact,
Android Studio is an implementation of Eclipse by Google analogues
required for Android packages.

The development environments were selected with main criterion
being free for use. The only exception in Visual Sudio but which used to
MSDNA Licence namely the Academic version which is free for students of
universities that have the similar contract with Microsoft.

In this thesis an application calculator (Calculator) was created on the

two above IDE selected. One application was implemented in C#
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programming language and the other in Java. Then comparisons were made
on the ease of programming on both IDE and tools offered in code
development between the two programming languages, etc. and exported

conclusions

Keywords: C#, Java, Android, Android Studio, MS Visual Studio, Xamarin,
IDE
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Evyoprotieg

Me v epdtmon ¢ Tapovcas epyasiog, O nBera va evyoploTHowm
Bepud Toug emPAEmovTES TS AUTAOUATIKNG epyaciog AAkiPiadn Akpita Kot
AacKaAOTOVA0L ACTaGio Y10 TV EUTIGTOGVVT] TOL EMEEIEAV GTO TPOSHOTO
LLoV.

Eniong Oa nMBeha vo €uyoplotio® TNV OKOYEVEWL OV YloL TNV
CLUTAPAGTOON Kol LTOSTAPIEN TNG KB’ GAN TV SLAPKELN TOV POITNTIKAOV

LoV XpOVOV.
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1. Ewoayoyn

Ye ot TNV OmA®UATIKN YivETol o©UYKPlon o€ 00 YAMOGEC
npoypoupatiopov, Java ko C#, xou oe 600 mepiPdriovia avamTuEng
Kodwka, Visual Studio xoau Android Studio, méve oty dnuiovpyio Kot
extédleon ag epapuoyns aptBuounyavie v Android. H idia epapuoyn
YPAeNKe Kolu oTiC 000 YAdooeg mpoypoupoticnov. H epopuoyn g
apiBuounyovig Bo meprioupdver Tic Pocikéc mpdEng ¢ mpdobeonc,
apaipeonc, mollamlaciacuol kat dwaipeonc Oa meprlaupavel emiong v
duvatdHTNTA TPOCONKNG dEKAOKOD Yynepiov, TS daypoapng Kot d10pHmong

TOV OP1OLOV TOV E1GAYETOL KOl UNOEVIGLOD TOV OTOTEAECUOTOC.

1.1 H yloooco npoypoppoatiopov Java

H yA®ooo mpoypappaticpod tg Java apyikd avartoydnke oamd v
Sun Microsystems vd v aryida twv James Gosling xou Bill Joy, cav
HEPOC €VOG €PELVNTIKOD £PYOV OVATTLENG AOYIGUIKOD Y10 MAEKTPOVIKEG
OVOKEVEC KOTOVOAWMTIKOD emmédov my video kot tmAedpaon. O tpdmoC
aVTOG YPNONG TNG, TNV UETETPEYE CE LA IOAVIKT YADOCGA Y10, TNV ONUtovpyia
EKTEAEGIUMOV TTPOYPOUUATOV HEGH TOL AladikTOov - Internet kabm¢ emiong
KOl OE U0, YEVIKOD GKOTOU YAMGCGO TPOYPOUULOATIGHOD Y10 TNV avAamTuén
epapuoy®v ta omoia. Ba elval edkoAo otnv ypnomn kot Bo umopovv va
LETAPEPOVTAL GE OLUPOPETIKA AEITOVPYIKE XVOTAUATO HE OLOPOPETIKO
YAwo - Hardware. XpnotpomomOnke and tv Sun o€ mOAAEG EQOUPLOYES LE
oKOTO TNV Onuovpyio TPOIOVIMV Yo TNV NAEKTPOVIKY ayopd. Evdlapépov

TPOKAAEGE O©TO KOWO KLPIOE OTAV GLVOLAGTNKE UE TO TPOYPOLLO

11
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avAyvmong 16ToceMOmV - browser. Avto €ixe o¢ anotélecua, N YAOooo
avti va ovvoebel otevd pe v avamtuEn LKkpO-eQapUOY®Y 6TO A10dIKTLO.
H mpaypoatikn opwg avénon g dnuotikdtntog g Java Eexivnoe otav
etaupeio Netscape eVoOUAT®OGE TNV SLVATOTNTO VO TPEXEL LIKPO-EQUPUOYEG
LEGA GTO JIKO TNG TPOYPULLLO AVAYVMOONC IGTOCEMOMV.

Katd v owbpxen g onuovpyiag g mioateopuoc NET 1ng
Microsfot ot kAdoelg Kot ot BiPAodKeS YpAQTNKOV YP1CIULOTOLDVTOS £V,
Metaylottiot) Compiler pe to 6vopa Simple Managed C - SMC. Tov
[avovapro tov 1999 o Anders Hejlsberg cuykpotnce pio opdda e 6Komo va
etuaéel por kovovpla yAwooa pe évopa Cool - C-like Object Oriented
Language. [Taporo mwov n Microsoft okeptdtav va kpatroel 1o 6vouo Cool
ooV TO TEMKO Ovouo TNG YAOCGOG OovTd dev £ytve mOTE Yo AOYOLC
TVELULATIK®OV dtkompatav. Méypt tov lovAto tov 2000 6mov avaxkovmOnke
n mlateopuo NET n yAdoca eiye €ion petovopaotei oe C# oty omoia
apyotepa elonyOnoav ol Pprrodnkec tng ASP.NET.

O James Gosling, oyediaotg g Java, to 1994 poli pe tov Bill Joy
,OLVIOPLTNG NG Sun Microsystems, anokdiecay v C# (o amopipnon g
Java. O Gosling erniong counAnpwce 6t1  C# givan idwa pe v Java yopic
a&lomotio, TopaywywotnTa Kot ac@dieia. Ot cuyypaeic evog PBiAiov g
C# 1oyvpiomkayv 011 1 Java kol n C# givor TavopoldTumeg ETOVOANTTIKEG
Ko yopig kavotopieg. Tov Iovvio Tov 2000 o Anders Hejlsberg vrootpiée
ot C# dev eivan kKAdvog g Java adld Ot givon ToAv mo kovid oty C++.
Amo 16TE TOL KLKAOPOPNGE M devTEPT £Kdoom g C# tov NoéuPpro tov
2005, n C# xou n Java dpylcav vo amopokpdvovtol 1 o omd v GAAn

potdlovtag OAo Kal Ayotepo.

12
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1.2 Asgrtovpywko Xvotnpo Android

To Android eivor éva Agttovpytkd ZOOTNUO Y10, KIVITEG CLGKEVEG
onm¢ &vmva TMAépmva - smartphones, tablets KAn to omoio ivau Baciopévo
v oto Agitovpyikd Xvotnuo Linux. Apykd ovomtdydnke oamd tnv
Google kot apyotepa amd v Open Handset Alliance. Emitpénel otovg
TPOYPOUUATIOTEG VO GLVOETOLY KOOIKO HE TNV ¥PNon S YADCGOS
TPOYPOUHaTICHOV Java, eAéyyoviag tnv ovokevy péow PifAtobnkmv
Aoylouikod avemtvoypévov amd tv Google. To Android eivar oto
LEYOADTEPO HEPOG TOV GYEOIACUEVO Y10 GLOKEVEG e 006veg apng. Tlapora
avtd 10 Aettovpykd Android €xel €16éA0eL Ko 6€ AAAEC CLOKEVEG OTMG
TNAEOPAGELS, POAOYLHL, KOVGOAES TOLYVIOLDV, POTOYPUPIKES UNYAVEC.

SVYKPUTIKA UE TOL LTOAOUTO, AEITOVPYIKA ZVGTAUATO, €VOL TO TO
d1dedOUEVO KATEYOVTOG HEYOADTEPO TOGOGTO Ypiong am Ot To. Windows,

10 10S a1 1o OSX padi.

Ewova-1. To Bacikd Loydtumo g etanpiog Android

13
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1.3 Ekodocsig Android

Oleg o1 ekdooelg tov Aecttovpyikov Android oaxolovBodv pia
al@afnTikn oepd €xovtac OAeC TOLG OVOUO TPOEPYOUEVO OO KATO10

YALKO.

1.3.1 Android Beta

[Ipdtn €éxdoon 10V  Android. Eiyav emxevipwbel otnv
TPAYUOTOTOINGT SOKIUADV TPOKEIUEVOL VO TPOGOIDGOVV YPNGTIKOTITA GTNV
cvokevn. H mpot avt €kdoon eiye moAdd TpoPfAnota 6Tny ToyvINTo Kot

GTNV 0TOd0G0T.

1.3.2 Android Astro

[Ipot 7mNpng €xdoon 1tov  Agttovpywov  Android, mov
napovclaotnke tov XemtéuPpro tov 2008. Eiye vmoompién wifi ko
bluetooth, dev &ixe AertovpywkdTnTa copy-paste otov web browser kot

YEVIKA NTAV APKETE 0PpYO G TPOGS TNV Attovpyio TOv.

1.3.3 Android Cupcake 1.5

[Mapovcidomnke otic 30 Ampidiov 2009. Tlpoctébnke 1 avtOpoT
TEPIGTPOPN 1M AELTOVPYIKOTNTO copy-paste Kol vanpye oicOnt) PeAtiooon

o1 ToYVTNTO O)l OUMG 6T0 emBounTod emimedo.

14
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1.3.4 Android Donut 1.6

[Mapovoidoke otic 15 Zentepppiov 2009. [Ipootédnke 1 poNTIKY
avalntnon kabaog ko to search box. Hrtav apketd mo ypryopo amd toug

TPOKATOYOVS TOV.

1.3.5 Android Eclair 2.0/2.1

[Tapovoidotke otig 26 OktmPpiov 2009. Yrootmpile Bluetooth 2.1,
BeAtiopévn toydtnTo. TANKTPOAOYNONG O©E EIKOVIKO TANKTPOAOYO LE
KoAOTEpOo Aeikd. Ommg Kol oTig mponyoOUeves €kOOGEIS OEV LIAPYEL

vrootpiEn Yoo Adobe Flash.

1.3.6 Android Foryo 2.2

[Mapovcidotnke 20 Maiov 2010. Yrootpile Adobe Flash 10.1.

1.3.7 Android Gingerbread 2.3

Kvkhopdpnoe otig 6 AskeuPpiov 2010. Bektiwobnke 1o mepifdiiov
gpyaciag ypnot He vynAn amddoon Kot tayvnta. Eyovue kinoelg péow
Awndtktoov. Emdoyn AéEng one touch xou copy / paste, vEo TANKTPOAOY10
Yoo o ypryopn ewcaymyn kewwévov. Hrav n mo emtuynuévn €kd0om tov
Android and T1¢ Tponyovueveg exddcelS. Agv vrootnpilel Opwg multi-core

enelepyooTéC.

15
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1.3.8 Android Honeycomb 3.0

Kvkhopdpnoe otic 22 defpovapiov 2011. Ymootpile multi-core
enelepyaoTéG KO €ixe TNV SLVATOTNTA YO TV KPLATOYPAPN O OADV TOV
dedopévmv Tov ypnotn. Avti 1 €kdoon tov Android rav dtwbBéoiun povo

v ta tablets.

1.3.9 Android IceCreamSandwich(ICS) 4.0

Kvkhopdpnoe otic 14 NoeguPBpiov tov 2011. Aébete eikovikd kovpmi
oto User Interface - Ul, pa véa owoyévela ypappatocepdc yuu to Ul
Eniong elye v dvvatdomro vo KoAel TIC EQUPUOYEC TOV YPNOLULOTOLOVV

dedOUEVA OTO TTOPOUCKNVIO.

1.3.10 Android JellyBean 4.1

[Tapovcidonke otic 9 Ioviiov tov 2012. Avtiy v oTLyur Katéyet
nepimov 10 50% twv Android cuokevmv. [Ipocédece o Google Now, tov

ymookog Bonbo e Google.

1.3.11 Android KitKat 4.4

[Tapovcidotnke otic 31 OxtwPpiov Tov 2013. Evioyvoe to UL Xdpn

OTIG TOALEG PEATIOGELS TV ETOOGEMY TOL £YIVAV VTOGTIPIEE KO GUOKEVEG

16
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ue pomg 5S12MB RAM. Avtod ftav éva peyaio Prpa kabmg péypt tote ot

eToupiec Nrav ad1dPopeg Mg TPOS TNV LIOGTNPIEN TOV PTNVOV GLGKEVOV.

1.3.12 Android Lollilop 5.0

H televtaio €ékdoon tov Android n omoio mapovcidotnke otig 12
Noeguppiov 2014. Awabéter KaAvTepT OlaxeipioT evEpYELg TG HaTapiog yio
LLEYOADTEPT) OLEPKELD, OVTOLOATT KPUTTTOYPAPNON dESOUEVMV Yo LEYOADTEPN

acQAAELD Kot TOAAOTTAG profile yia meptocdTEPOLS ¥PNOTES GE Uit GLGKELT).

W
Cupcake Donut Eclair Froyo Gingerbread

Android 1.5 Android 1.6  Android 2.0/2.1 Android 2.2.x Android 2.3.x

'@

Honeycomb  Ice Cream Sandwich Jelly Bean KitKat I.oll'ipop
Android 3.x Android 4.0.x Android 4.1.x  Android 4.4.x Android 5.0

Ewova-2. Ta Loydtuna tov dtapopmv ekddcewv Android

Mivakac-1. Xtatiotikd ypnong exddcewv Android
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CURRENT INSTALLS BY DEVICE ON JAN 28, 2015

YOUR APP
v Android 4.4 1,176
¥ M Android 4.1 281
¥/ B Android 2.3.3-2.3.7 140
M Android 4.2 130
| B Android 4.0.2- 4.0.4 128
[/ M Android 4.3 88
¥ Android 5.0 51
Android 2.2 9
Android 3.2 3]
| M Android 3.1 2
B Others 1

1.4 Apyrtektovikn Tov Asttovpyikov Android

58.48%

13.97%

6.96%

6.46%

6.36%

4.38%

2.54%

0.45%

0.25%

0.10%

0.05%

To Aetovpywd Xvotnuo Android eivar po cvloyn ototyeiwv

Aoyiouikov ov ywpilovtol o TEVTE EVOTNTESG KOl TEGGEPA KUPLOL GTPMUOTAL,

onwg eaivetar otnv Ewkova-3.
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APPLICATIONS

Heme DCraler SMSMMS M Browser Camera Ak Caloubator

Contacts Voice Dl Emmail Calendar Media Player  Photo Album Clock

APPLICATION FRAMEWORK

Window View MNodfication

Manager Content Providers System Fanager

Activity Manager

Location

Package Manager Manager

TH““”‘ Retource Manager

LIBERARIES ANDROID RUNTIME

“Surface Meda™ ™ 7 h & - C -
Manager Framework e - Core Libraries

OpenGLES  yumager | FroeType

HARDWARE ABSTRACTION LAYER

Camera h e ﬁhx{r.;-:t:h . G!—“é Fadio (RIL)

LiNUX KERMEL

Shared Memory
Driver

Display Driver Camera Driver Bluetooth Driver Binder (IPC) Driver

LS8 Driver Keypad Driver WiFl Driver E::f‘,m_ H::m::mr.

Ewova-3. Apytextovikn Asttovpyikov Android

O TNvpnvog - Linux Kernel gival to yauniotepo eminedo kot sivor
vrevOvvo yia v aAAnienidopaon pe to Hardware. Emiong mpooépel v
Baoikn depyacia 610 cvoTnua OTMG enclepyacio dedouévmv, dlayeipion
™G UVAUNG Kot OlaXEIPIon TV GLOKEVMV — TEPIPEPEINKDV OTWG TNV
KOUEPD, TO TANKTPOAOYl0, TV 000vn kAm. TéAo¢ aoyoleitar pe v
Slayelpton Tov SIKTHOL Ko TPOSPEPEL OAOVG TOVS amapaitnToug OdNyovg -
Drivers mov amottohvtot yior TV AEITOVPYit TOV TEPLUPEPLUKDY.

O1 Biphobnkeg - Libraries tov cuotuatog fpiockoviotl Téve and Tov
mopnva. Exel meptlappavovrar ot libe, 1o WebKit kot to SQLite Database
TOL YPNOLUOTOIEITAL Y10 TV ATOONKEVON Kot OUOIPAGHO OEOOUEVOV TNG
epapuoyne. Xvvnbwg sivon mpoypoppatiopéves oe yawooo C/C++ kai 1
npdcPaon o€ avTéG OV eivar dSuvatn KaODS YPNCILOTOIOVVTAL EUUECH LECH

QVTMOV TOL AVATEPOL ETTESOV.
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Xmv ovvéyeto cvvavtaue 1o Android Runtime mov mepihapfdverl to
Dalvik Virtual Machine nov givat éva €idog Ewcoviknc Mnyovng Java 1dwkd
oyedaopévng kal Peitictomompévng v Android. Avtd mov to Kdvel
Eexoplotd elval 0 oyedacpOg Tov, TOL Olvel TNV dvvatoTNTo O KAOE
EQUPUOYN VO TPEYEL GE OIKO TNG EIKOVIKO Unydvn oL,

To IMTAaicwo E@appoydv - Application Framework mepiéyer €va
TAOUG10 aVATTUENG TOV TVTTOTOLEL KOl SIEVKOAVVEL TOV TPOYPOUUATIGUO TMV
Android epapuoydv. Avtég ot Piphobnkeg eivor ypaupuévee oe Java kot
uropovv va ypnoporoinfovv and tovg Developers.

Ov Epappoyég - Applications givatl to facikd otoryeio tov Android.
AwBétel o yKApo TpogYKATEGTNUEVAOV EQPUPUOY®V 0w T0 HuepoAdyto,
T1I¢ Emagéc, to Mnvopata SMS k. Méoa and 1o Google Play Store kot
dAAa. Markets mov KvKAo@OpOOV 0 ¥PNOTNG UTOPEL VO EYKATAGTHOEL OO0

EQUPUOYN EMOVUEL.
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2 Microsoft Visual Studio 2010

Apyd eykataoctdOnke to MS Visual Studio 2010 Ultimate Edition.
EniléyOnie n éxdoom 2010 kol oyl kdmola omd Tig ekdooelg 2013 1 2015
mov vrapyovv. O Adyog mov dev emAéyOnke kdmowo omd TIC GAAEG dVO
eK000ELG lvat OTL LTAPYEL LKPOG aplBUOC oTowyeimv oe BiAloypapia Kot o€
Kkelpeva ekudbnong y Tov TPoypPOUUOTICUO €Qappoy®v Yio. Android
ocvokevéc. Emiong vapyovv moAAég avopolopopeieg petaéd TV mo néveo
eK00ceMV KVplwg AOY® TV aAlay®dv mov emtédlece 1 Microsoft, mpayua
oL kaboTd TNV YpNomn ™S Ekdoong 2010 mepiocOTEPO EVKOAN GTNV XPNON.
Ed® emonuaiveron 611 1o apyeio apk eumepiéyovv povo java KOO
EmiléyOnie n éxdoom 32bit aveaptntog AETovpyiKo XueTHUOTOg Yot M
dwpedv ékdoon tov MSDNA vy to Visual Studio eivor emiong 32bit.
Kartepdlovpe 10 MS Visual Studio 2010 Ultimate Edition kot wpoywpdpe
otV gyKatdotacn tov. Katd tnv eykatdotacn emAéyovpe v yAwcoao C#

OV LOG EVOLOPEPEL.

2.1 Eykoatdotaon Android SDK

[Tpwv yiver n eykataotaon tov Android SDK ypetdletat va yiver Aym
Ko eykataotoon g £kdoong 8 JDK (Java Development Kit) tn¢ Oracle yo
32bit Aertovpykd cvotnua Windows [1].
Yy ovvéyeto eykataotdOnke to Android SDK [2] kot Android NDK [3].
To Android SDK (Android Software Development Kit) eivor 1o gpyaieio
¢ Google yio avutovg mov 0EAovV Vo OMUIOVLPYNGOLY EPAPUOYES OE

Android. To Android SDK mepihapfdver pio peyddn Alota pe epyoireio
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avantuéng onwg Epyoieio Debugging yu 11¢ spappoyés, Piprrodnkec,
eEopowwtng ovokevwv (Android Virtual Machines - AVM), «xeipeva
Bonbelog kKAn. Méow tov SDK pmopodue va ypnoionon|covpe epyoreio
onwc to ADB, yia va petagépoovpe apyeio 6e YdPOLG TOL KAVOVIKAE dgv
emrpénetol kol to fastboot ywo va eykabiotove custom recovery €koOveg
kot va Eexkdewdmvovpe tov bootloader ¢ ovokevng poc. Télog mepiéyet
GUYKEKPIUEVOL OPYELD 1oL TNV UETOYAMTTION TOV TNYOIOL KOOIKA MOTE VO

TpEYEL TNV EIKOVIKN unyovn Dalvik 27.
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Android SDK Manager

Packages Tools

SDK Path: C:\Program Files (x86)\Android\android-sdk
Packages

i Mame
~ [JI_| Tools
]+~ Android SDK Tools
[1+" Android SDK Platform-tools
]+ Android SDK Build-tools
[]+" Android SDK Build-tools
1+~ Android SDK Build-tools
[0+ Android SDK Build-tools
| " Android SDK Build-tools
[JEZ Android 6.0 (AP 23)
[1EZ Andreid 5.1.1 (API 22)
~w []EZ Android 5.0.1 (API 21)
19" SDK Platform
1L Somples for SDK
[ ¥ Android TV ARM EAB! v7a System Image
| Android TV Intel x86 Atom System Image
] E8 Android Wear ARM EABI via System Image
] [ Android Wear Intel x86 Atom System Image
[C][58 ARM EABI wTa System Image
[ B8 Intel x86 Atom_64 System Image
[ [E8 Intel x86 Atom System Image
[1:£ Google APIs
[ ¥ Google APis ARM EABI v7a System Image
| Google APls Intel x86 Atom_ 64 System Image
[ [E8 Google APis Intel 85 Atom System Image
1[0 Sources for Android SDK
[JE2 Android 4.4W.2 (AP 20)
[JE2 Android 4.4.2 (AP 19)
[1E2 Andreid 4.3.1 (AP 18)
[JE2 Android 4.2.2 (API 17)
[EZ Android 4.1.2 (API 16)
[1E2 Andreid 4.0.3 (API 15)
[JEZ Android 2.3.3 (AP 10)
[JEZ Android 2.2 (AP &)
~w [ Extras
] &8 Android Support Repository
[ &8 Android Suppert Library
[l B8 Android Auto Desktop Head Unit emulator
] &3 Google Play services
] E&3 Google Repository
[l B8 Google Play APK Expansion Library
[]& Google Play Billing Library
[l E5 Google Play Licensing Library
] B8 Android Auto AP! Simulators
[ &8 Google USE Driver
[T 7 Ganale Weh Drver

Show: ] Updates/Mew [~] Installed Select New or Updates

[ Obsolete Deselect All

Done leading packages.

API

21
21
21
21
21
21
21
21
21
21
21
21
21
21

Rewv.

2434
23
23.0.1
2207
21.1.2
20
19.7

N R R PR PR T IR PR PR PR S ¥

19
23.0.1

Status

Installed
Installed
Installed
Mot installed
| Not installed
| Mot installed
| Not installed

A

= Installed

| Not installed
| Mot installed
| Mot installed
| Not installed
| Not installed
[ Installed

| Not installed
| Mot installed
| Not installed
| Not installed
| Mot installed
| Not installed
| Not installed

[ Installed
= Installed
| Not installed
Installed
Installed
| Not installed
| Mot installed
| Not installed
| Not installed

= Installed
| Nnt installed

aa

Install packages..,

Delete packages...

O =

Ewkovo-4. Anopaitnta mokéto SDK yio eykoatdotoon
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2.2 Anmwovpyioc AVD

To Android SDK weptlappdavel pio Kivntr GLGKELT TPOCOUOIMONG
emulator mov pmopel ko ektedeiton 6tov voroyloth. O eEopolmTNG
emrpénetl TV avanTuén Kot dokiun Android epappoydv ympig tn xpnon
Hag euoikng cvokevnc. O eopotmtg Tov Android ypnoiponotel Tig
Android Virtual Device (AVD). Ot AVD gnitpénovy 1ov opiopod S1opopmv
YOPAKTNPIGTIKAOV TOL VAKOV ov BéAovpe va mpocopotdcovpe. H
EQOPUOYN TTOV eKTEAEITAL GTOV EE0UOI®TT), UTTOPEL VOL YPNCULOTOMGEL TIC
vanpecieg g mtAoteopuag Android yuo va emikaieotel dAAeG epaploYEG, v
&xel mpocPaom o010 dikTvo, va avamapdyel o kot Bivieo, vo amodnkevet
KOl VO, 0VOKTO OEOOULEVAL.

To Android Virtual Device (AVD) emrtpénet v dnuovpyia piog
€IKOVIKNG ovokevng Android yio tnv omoia mpoopiletal 10 TPOHYPOULL TO
omoio ypagpetat. Mmopobue pe oxetikd HeYEAN €uKOAla vao. eKTEAEGOLE
omolONToTE EPapUoYn onuovpyncovpe. To mieovéktnua g AVD givan
0Tt pmopovpe va oovpe ma¢ Oo mpoPdAAietor T0 AOYyIoUIKO OV
dNpovpynoape o€ daPopeTIKEg ovokevég pe Android. [Ma v dnuovpyio
LG TETOLOG EIKOVIKTG GLUGKELTG ekTeEAOLUE TNV €papuoyn AVD manager
nmov Ppioketon C:\Program Files (x86)\Android\android-sdk. (ITeprypaon

TOPOUETPOTOMNGEWMV) .
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] Edit Android Virtual Device (AVD)
AVD Mame: | rl'esti_r]_g |
Device: Mexus 5 (4.95", 1080 = 1920: :xchdpi) W
Target: Android 5.0.1 - API Level 21 W
CPU/ABL ARM (armeabi-via)

Keyboard: Hardware keyboard present
Skin: Mo skin W
Front Camera: Mone v
Back Camera: Mone “
Memory Options: RAM: | 2048 VM Heap: | 64
Internal Storage: 00 MIiE v
SD Card:

(® Size: MIE

() File: Browse

Emulation Cptions: ] Snapshot [#] Use Host GPU

Mrerride the pvictinn AW with the came name

QK Cancel

Ewova-5. XopokmnpioTikd yio Ty Snpovpyio ELKOVIKNG UNYOVIG

2.3 Genymotion

AvTi TG TopamAve ETAOYNC Y10l VO dNUOVPYCOVUE [0 EIKOVIKN
ovokevn] Android kot vo TpEEOVILE TO TPOYPOLLLO. TTOV £YOVLLE dNUOVPYNCEL

uropovue va ypnoonomoovpe 1o Genymotion. Eivai évog eEopolmtg
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tov Android o omoiog meptAapPdvel Eva TANPES GLVOAD TOV AGONTHP®V Kol
T YOPOKTNPLOTIKOV (oG Android cueKeVC MOTE VoL LTOPEL 0 YPIOTNG VO
aAANAemdpdoet TANPpwS pe upio ewovikny ovokevy Android. Me 1o
Genymotion, dOvator va dokipacstodv ot Android epappoyéc oe Eva gvpd
QACUO. TOV EIKOVIKOV CLOKEVMV Y10 AVATTLEIKOVE OKOTOVG, OOKIUN Kot
emioelln. Xe oyxéon pe to AVD mov meptypayape Topamive vreptePEt
e€atiag Tov yeyovoTog OTL LTOPOVUE VO ETAEEOVUE 1) EIKOVIKT LLOG UMYV

Vo EYEL TOPATAVE omd Evay TUPVES OTOTE Va. eivan aucOnTd o ypriyopn.

®*Ce

o Genymotion for perscnal use - Lollipop...

Ewova-6. Ztrypudtomo sioviknig unyovng Genymotion
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2.4 Eykatraotoon Android NDK

Metd and to SDK gykatactdOnke 1o NDK (Native Development
Kit). To NDK givot éva epyoieio mov emtpénel T HETAYAMTITION KATOU®V
koppatiov  plog  android  epopuoyng  (PNOUOTOLOVTOG  YADGGEG
Tpoypoppaticpoy Omwg eivar n C ko n C++. T opiopévovg Tumoug
EQUPULOYDV, OVTO pmopel va glvor ypnolo, Kabmg pe awtdv 10V TPOTO
uropovv va ypnotporombovv Eavd opiopeveg vapyovoesg PifAtobrkec mov
EVOEYETAL VAL EXOVV ALENUEVT] ATTOSO0T.

A&iler va onuewmBel OtL, M xpNon TETOOL ETOUOV KMOKO GTIC
epoppoyéc Android, Tic mepiocdtepeg QOpEG dev odnyel oe ousOnT
BeAltioon TV emdOGE®V, 0ALL ALEAVEL TNV TOAVTAOKOTNTA TNG EPOPLLOYTG.
Xe yevikéc ypappéc, Ba mpémer n ypnon tov NDK va yiveton povo otav
Taptdlel otn OO TS EQOPUOYNE TOV AVATTVCGETOL KOl OYL ATAN ETEON O
TPOYPUUUOTIGTNG TNG €V AOY® £PAPUOYNG, TPOTILA YA®GGeS cav T C 1)
C++.

Tomkd, epapuoyég mov avamtuocoviol KaAvtepa pe ypnon NDK,
elval eQapuoyéG OV €ivol ALTOVOUEG KOl TTOL O€ YPNOILOTOI0VV TOAAN
uvnun. Katd vy e€étaon tov kotd moco Oa mpémet 1) oyt va. avortuyOel 1
epopuoyn  pe v Pondeta té€toov €idove KdOIKa, TPEmEL Vo AneOovv
coPapd vTOY”N o1 araTHoEIS TG KaBmG emiong kot To ov to. Android APIs,

7oL o YxpPNoIOTO OOV, TAPEYOLY T AELITOLPYIKOTNTO, TOV YPELALETAL.
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2.5 Xamarin

Your C#
-4

303 &8 C)

500m 600m 66m

Ewoéva-7. Aoydtomo tov Aoyiopikoy Xamarin

H mhatedppa tov Xamarin givor éva epyareio avamtuENg Koowa
(Integrated Development Environment - IDE) mov entpénel tv cuyypoen
KOOKa 6g YAwooa C# vy epapuoyég 10S ko Android.

[Tapd t0 yeyovog OTL 0 KMOKAG O omoiog ypdpetal 6to Xamarin
umopel va  ypnowomombel oe  ddpopeg TAATPOPHES T SlodKOGI
LETOTPOTNG TOL KMAKA, Y10, TO KAOE cVOTN O £ivol OPKETA OLALPOPETIKT).

H avéntoén kodika oto Xamarin pmopet va yivel gite uéoa and 1o
Xamarin Studio eite péca omd to Visual Studio 6mov 1o Xamarin &yovrtog
eykataotadel mg add-on mpocpépel pio TANPN epyarelodnk.

H Baocwn Aettovpyia tov Xamarin gival va petotpénel K0 ypapun
KooKa C# 6g YADOGGO UNyovig Kot 6TV cuvEELd va dnpovpyel éva .apk
apyeio Tpog ekTéAEDT).

IMa v gykatdotaon tov amortovvror Ta JDK kot Android SDK ta
onoia eprypdyape mopandve. H eykatdotaon tov Xamarin urnopei va yivet

pe 6vo tpomove. O €vag tpdmog eivol vo KateBACOVLE KOl VO EKTEAEGOVLE
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tov web-installer (https://xamarin.com/download). Ed® 6Aa ta amapaitmra

epyareio eykabiotaviol avtopaTa.

® Xamarin Installer S

Requirements

It appears there are a few things that need to be downloaded and installed.

Java JDK 170
& Android SDK 22

@ GTK# 212:-

@ Xamarin Studio - °9¢

@ Xamarin 1

Mext = Cancel

Ewova-8. Xamarin installer

O devtepog TPOMOG €lval va €YKATOGTNOEL KAVEC UOVOG TOV TO

EMUEPOVG TAKETOA.
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IMivokag-2. ETépone KopUATIo ToV TPETEL VO, EYKOTOCTAO00Y
SDK (JDK)
Android SDK
GTK# [4]
Xamarin Studio yio Windows [5]

Xamarin Visual Studio [6]
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3 Android Studio

‘Eva ado Oroxinpopévo Tepidriiov Avamtoéng eivon to Android
Studio 10 omoio &givon dnuovpyia g Google. To Android Studio ftav og
apykd otadlo and v ékdoon 0.1 Mdawo tov 2013, omn cvvéyelo népace
OTIG OOKIHOOTIKEG €KOO0ELS beta Eexvaviag amd tv €kdoon 0.8 mov
KukAoQOpNnoe tov lovvio tov 2014, evdd n mwpdtn otabepn éxdoomn 1.0
KuKAOQOpTNoE TO AekéuPpro Tov 2014.

Y& avtifeon pe dAda IDE to omoia eivoun oyedracuéva yio dnuovpyio
KOOKA Yoo ToAAEG TAatedpuec 10 Android Studio pe Bdon to Intelli)
hoyiouikd IDEA €yel oyxedtootel €101Kd yio Tnv avamtuén Koowka Pdvo yio

Android cvokevéc.

“» Android

X Studio

Powered by Intelli) Platform

Ewova-9. Aoydtono Android Studio
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Mepwd and ta Bacikd yopaxtnpiotikd tov Android Studio
e Avvatodtnta TovTdYpovnE TPoPoANG 6€ TOALATAESG 000VEC
e Evélikto svotnua compiling/building
e Anuovpyio ToALaTAGV £kd0cE®V apyeimv apk
o [IpoTVTIa KMIWKOL
e [TAovo10 enelepyaotn dataing pe vrootnpiEn drag and drop
e Epyaoleio lin yo v mopakoAohOnon amwdd0onS, ™ ¥PNOTIKOTNTOC,
™ cvpPatodTnTog £K600MGS, Kot GAL®Y TPpoPAnudTmy
e XyoTnuo app-signing
e Evoopotouévn vrootpiEn yo v cloud miateopua g Google

& Streamoplayer

Ewova-10. Ztiypidtomo amo v koveoia tov Android Studio
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[Ma v gykatdotaon Tov givat arapaitnto va vedpyel n ékdoon JDK
¢ Java amo tv Oracle. Ztnv cuykekpiévn nepintwon BEPoara n Ekdoon Oa
npémel va etvon 1 81 ¢ Oracle yo 64bit Aettovpyikd cvotnua Windows ce
avtifeon pe v 32bit Windows tov Visual Studio. Ta SDK kot NDK eivai
Kol €000 TPOOTAITOVUEVE, Yo TNV Agltovpyia tov Android Studio xou 1
EYKATACTACT] TOVG YIVETOL YEWPOKIVITO OTMC EYEL TEPLYPAPEL TOPATAV®.
KarteBdlovtac kot ekteAwvtog tov installer tov Android Studio [2]. To

nokéto SDK aoyétmg av éxet eykataotabel mo mpv eykabictovror Eavad

QLTOLOTO.
Android Studio Setup =
Choose Components
Choose which features of Android Studio you want to install,

Chedk the components you want to install and uncheck the components you don't want to
install. Click Mext to continue.

Select components to install: Android Studio .DE.SEFIptIDI'I
Android SDK
Android Virtual Device

Performance (Intel® HAX

Space required: 4. 2GE

< Back Cancel

Ewova-11. Ztrypudtomo amo v eykotdotocn tov Android Studio
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4  Avantoén Egeappoyov

4.1 TIleprypaon Ilpoypapportog

Ot gpappoyég yio Android cuokevég amoteAoHvTol amd SLPOPETIKA
Eexoprotd apyeio ta omoio eMKOVOVOHV HETOED TOVG. ATOTEAOVVTOL OO
Activities kou to avtiototyo xml oapyeio, to manifest apyeio, ewoOveg

ddpopwv peyebav, apyeio nyov kot 0Tt AALO amattel 1 VAOTOiNoN TG KAOE

A
epaproyne.
Solution Explorer v X - Calculator2 -
= o E_E‘-'Pro}eﬂ - IR
3 Solution 'Calculator’ {1 project) E : 2 Calculator? (FAtmp\Programming'Calculator?)
| [ .gradle
a [ Calculatoﬂ. ) [ idea
4 |7 Properties 5 CHapp
;‘E‘”] AndroidManifest.xml E 3 build
] Assemblylnfo.cs .E 3 libs
4 |y References :'—:"l = src
<3 Mono.Android L [ androidTest
-3 mscorlib g 1 java
-3 System :ﬁ [E7 com.example.denis.calculator2
-3 System.Core G £ 'n ApplicationTest
«3 Systern.Xml = 3 main
-3 System.Xml.Ling [E .gitignore
Components M app.iml
4 [ Assets il app-releaseapk
=] AboutAssets.bt # build.gradle
4 |[£F Resources Izl proguard-rules.pro
4 [ drawable O3 build
| lcon.png £ gradie
4 | layout =l .gtignore
#* build.gradle
a By values ?l Calculater2imil
=] Stringsaxml -:.!I gradle.properties
=] AboutResources.td _I SN
#] Rescurce.Designer.cs ._ L :
| GettingStarted.Xamarin ;E:::j;u;'::':
Wl MainActvily.cs i External Libraries

L'-ﬂ Solution Explorer § i Il =l

Ewova-12. O pdxelot apyeiov Tov dvo epapuoyav(apiotepd Visual Studio, de&id

Android Studio)
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O myoiog KOOKAG TV eQaproynV BpickeTon ota apyeio .java Kot .cs
ta. omoio eivarl ypoupéva oe yawooa Java kot C# avtiotoryo kot eival
vevOvva Yo 10 AETOVPYIKO KOUWATL TNG EQapLOYNS. To 6Yed1a0TIKO HEPOC
™G epopuoyng Ppioketon ota apyeio .xml wor .axml to omoio eivan
ypoupuéva oe yhoocsa XML (Extensible Markup Language).

Avtd ta apyeio eival vrevBuva Yoo avtd oV PAETEL O YPNOTNG.
Xoapokmprotikd ivar 6t kdbe dlapopeTikn 006vn mov tapovctdletal GTov
YPNOTN OTOV ALTOG EMAEYEL Lo Agltovpyia, ival Eva dtopopeTikd apyeio
xml. AAMa apyeio mov cvvdvdlovror pécw tov Android Studio sivon T
YVOGTO .Jpg KOl .png To Omoio TMEPEYOLV TIG GYETIKEG EWKOVEC TOV
ypedlovtot Yo va pumopetl o yprotg va PAEmel 1o emBountod anotéAecLa.
Téloc pmopet va vhpyel Eva apyeio .html 1o omoio elvar ypappévo oe
yAhwoooa HTML (HyperText Markup Language) oto omoio mepiéyovion
TANPOQOPIES Y10 TNV EQPAPLOYN OAVAAOY®S TO €100G TNG. Xpnoiporomonke o
{010¢ myoioc kKMOKAG Kl 6T OVO TEPIMTMGELS MOTE VA UTOPECEL VoL YIveL
GUYKPLOT AVAUESH 6T OVO TPOYPALLLOTA.

Apywcd kodeiton 1 katdAANAN nEBodog Yo TNV dnuovpyia tov layout
N HEB0O0G TN TOPEXETOL AVLTOUATO KOl KOAEITOL Y1aL TIG OVO YADGGESG. XTNV
cuvéyxeld omuovpyovvtol to. avaioya ovrtikeipeva. H dnuovpyia tov
AVTIKEWEVOV Elval pia yépupa PETAED TG YAMGGOS TPOYPOLUUATIGHOD TOL

YPNCUYLOTOITOL KOl TOV apyeiov mov mepiéyet To layout.

Button button0 = FindViewById<Button> (Resource.Id.buttonO);

K®dwag C# yio tnv onpovpyia button
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Button button0 = (Button)findViewById(R.id.button0);

Koowkag Java yio tnv onuovpyio button

2NV cLVEYELN ONUIOLPYOVVTOL TOL KATAAANAQ event Ty Tt Bal KAVEL TO
TPOYPOULN TNV TTEpimTwon wov ot el Kdmoto button.

Ymv mepintoon g C# ypnopomomOnkav handlers pe ta onoia t0
TPOYPOULO  oLTOUATO  SloKAQOMVETOL otV avdioyn upébodo mov

eumepEyeTan o¢ optopa tov hadler.

button0.Click += new EventHandler (button0O Click);

Opiopog handler oty C# yio v kAfon tov button0_Click()

H Java ogv ypnowonotet handler tovAdyiotov pe v évvola pe v
onoia opiCovtar otnv C#. Avtiotorya ypnotponotet listener. To listener givar
wa adplotn EKepocn 1 onoia opiletat avdioya pe To event. ZTnv GuVEKELD
opiletanr Egyoprot) pnEBodog Yo to event tov listener péca 6to omoio
eAEYYOLUE 0o TTOlo aVTIKEIPEVO £Yve 1 KALoN.

{
button0.setOnClickListener (this);

}

public void onClick (View view) {

if (view.getId()==R.id.button0)
TypeNum ("0") ;

}

Opropog listener otnyv Java yio v kKAnon tov button0 Click() oty nepintmon mov matnOei 1o

button0
Kabe popd mov matiétar kdmoto button amo 0-9 koaieiton 1 uéBodoc

TypeNum. H pébodog avtn mpochétet ota 6e&1d tov TextNum 1o yneio mov
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motOnke. wy av to TextNum €yt Ty 123 kot matnOel o buttond t6te 10
TextNum 6o napetr v Tiun 1234, Xy nepintowon wov 1o TextNum sivar
KevO M UNoév (apykn kotdotaon 1 KoTtdotoon HeTd amo kobopiopd
ynoeiov) epeovifetor povo o apBuog mov wathOnke. my Av to TextNum £yet
v T 0 kot totn et to buttond to TextNum Oa dpet v Tyun 4.

Av mAnktporoynocoope to buttonC 16te woAeitor M péBodog
ClearResNum pe v omoio kaBoapiCovror ta mepieyoueva tov TextRes,
TextNum, buttonAri.

Av mamnBel 1o buttonCE 16t xareiton n pébodoc ClearNum pe v
onoia kaBapilovron to mepleydpuevo tov TextNum.

Av mam0ei 1o buttonDel tOte €dv 10 unkog tov TextNum egivon
neyaAvtepo tov £va OnNAadn av to TextNum mepiéyet Evav dStynelo aplBuo
t0te koAeitor n péBodog DelNum dwgpopetikd woieiton m péBodog
ClearNum. H péBodog DelNum a@aipei 1o televtaio yneio amo ta de&id
oV 0pBpov. Ty Av to TextNum €yer tnv Tiun| 123 xou ntatnOei to buttonDel
tote 10 TextNum maipver v tun 12. Av 10 textnum €yel v Tiun 3 Ko
natnOei To buttonDel 1o1e T0 TextNum naipver v T 0.

Mo xédBe pia omo T1g apBuntikés mpacelg xoaieiton 1 pEOBodOG
TypeAri. Ztnv puébodo avtn yivetan EAeyyoc av 1o buttonAri dev mepiéyet
TOV YOPoKTHPA “=" av 1oydel 11 cuvOnkn TOTE TPpdTO KoAsiton N uEBodoC
Calculate maipvovtag cav opiouo thv Tpaén mov BEAovE Vo EKTEAECTEL Kail
otV ovvéyela gupaviCovpe oto buttonAri v aplOuntikn avty TPAEN.
Alopopetikd ot 000 mapamdve PEB0do1 EKTELOVVTAL AVTIGTPOPO.

> uébodo Calculate eréyyovue av to TextRes kat 1o TextNum dev
etvar kevd. Avto yoti n apBuntikn tpdén Oa mpénel vo ektelectel petald

TOV OVO0 AVTAOV AVTIKEWEVOV AV 1] GLVONKN ivar aAnOng Tote dv 1 Loyikn
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pdén etvon  TpdcsBeom tOTE TPOocOETOLLE TIC TIHES TV dVO AVTIKEIUEVOV
TextRes ka1 TextNum. Ta 600 avtd aviikeipeva givor aApoplOunTiKa.

IMa va pmopécet va extereotel omotadnmote npaén Oo mpémel TpdTaL
va yivelr 1 petatponn) tovg o€ apluntikd. Emeidn ouwg 10 amotéhecua
ypapetor oto TextRes to omoio eivar aA@aplOuntikd 1o amotélespua g
aplOunTikng npdéing Ba mpémel va Cavayivel petotpont) 6e aAPaplOUNTIKO.
[Tpoktikd kdtt T€T010 dev YPeLovIaV OALL £YIVE MGTE VO UTOPOVUE VO
dovpe mOGO €VKOAO &lval va yivouv tétoleg evépyeleg petald TV d00

YAOGGOV.

editTextRes.Text=Convert.ToString (Convert.ToDecimal (editTextR

es.Text) + Convert.ToDecimal (editTextNum.Text));

Kwdéwag C# yio v tpdcheomn peta&d d0o aApoplfuntikov

editTextRes.setText (new

BigDecimal (Double.parseDouble (editTextRes.getText () .toString(
)) +

Double.parseDouble (editTextNum.getText () .toString())) .toPlain

String());

K®dwag Java yia v npodcheon petald 6o ahpapBuntikdv

Yy mepintmon g dwipeong ANednke pEpuva yio TV omoTPOmIN
¢ dwipeonc pe 1o pndév. Xe pia térown mepintoon epeovileTon
avaOVOUEVO VU0 GTO KAT® HEPOG TNG EPOPLOYNG.

> péBodog ReverseNum eréyyovpe av to TextNum dev eival kevo
Ko 0gv elvarl undév. Av 1oyvel n cuvOnkn moArlanAactalovpe to TextNum

ue -1, niaon avtietpépeton  TUn mov £xel. my Av to TextNum mepiéyet
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tov aplBud 123 petd v extéleon e ReverseNum to TextNum 6o

mePLEXEL TV Tun -123.

¢e 99

H pébodog AddDotNum mpocOétel tov yapaxtipa “.”” ota 0eEI TOV

€ 9

TextNum. Av to TextNum dev givor kevd Kai dev mepi€yel non “.” Tt 10

(1324

TextNum 1600tot [LE TNV TIUN TOL GLV TOV YOPAKTNPA “.”.
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4.2 Avantoén gpappoyng C# pe ypion Visual Studio 2010

[a va Oomuovpynoovpe £€va  kowvovpylo Project emiéyovpe
File -New— Project.

10 mapaBvpo 10 omoio gppaviCetor otnv Ewova-14 doréyovpe and
mv opotepn omAn v emhoyn Visual C# xor otnv cuvvéyewn v
katnyopio Android. 'Emeita 610 kevipikd menu mov Ba epeoaviotel Ha
emAéCoope v kornyopio Blank App (Android), 6o ewsdyovpe to
embountd Ovopa tov project 6to KAT® HEPOS TOL TapabdOpov Ko Oa

natoovpe To kKovuni OK yio tnv dnuovpyia tov.

Calculator - Microsoft Visual Studio =

it Wia mtc o omeems o= A= e _ﬁ .P._
ew Project
- )

b Recent Templates MNET Framework 4 | Sort by: Default i = | Search Installed Templates R |
m Installed Templates = S Nt -
(81" Blank App (Android) Visual CG# 4 R

eneral 4 Visual G B A project for creating a Xamarin.Android
Windows r=c application. |
7 2 a - 4 .
- Web H:J Unit Test App (Android) Visual G =
centrols in Office i
oup. Drag & : Q Wear App (Android) Visual C#
1to this ted 2
it to the toc Cloud [=¢*
i08 a?' WebView App (Android) Visual C#
Mobile Apps
. o . "
Reporting |:J OpenGL App (Android) Visual C#
@
SharePoint
2 i c#
Silverlight ?’!E Bindings Library (Android) Visual C#
Test
WCF Eic“ . : :
Class Library (Android) Visual C#
Workflow ‘QE v
Other Project Types
Database

Modelina Proiects

Online Templates

Name: Appl

Location: C\Users\spirosmour' Desktop! Prajects v

Solution: Create new solution >

Solution name: Appl Create directory for solution
[] Add te source control

e S |
Ewova-14. Ztrypidtomo dnpovpyiog epappoyng Visual Studio 2010

210 QakeLo resources OTm¢ eaivetor kot otnv Ewkova-12 opiletar o

layout twv activities, ot O1dpopeg €wkOVEG Kol T strings oL

41



Eropog Movpdng, “XYTKPITIKH MEAETH OAOKAHPOMENON [TEPIBAAAONTON
Ananryzns (IDE) I'la Tun Aumioypria Eeapmorns I'a ANDROID”

ypnowonolovvtal ot activities. To layout apyeio eivar to apyeio
Main.axml. To apyeio ovtd SopopP®VETOL OO TOV YPNOTN KAl TOL
EMTPEMEL VO SATAEEL e KATOLOV OO TOLG TOPOKAT® TPOTOVG TO GTOLYEID
MG €POPUOYNG TOL ©T0 TAOIGL0 NG 00OVNG TG OVAAOYNG GLGKELNG

Adnroid.

%, A S v A

StackLayout ~ AbsolutelLayout RelativelLayout Grid ContentView ScrollView Frame

Ewova-15. Ta sideopa layouts Tov Visual Studio

Mo v onmuovpyio evog layout emdéyovue and v epyorelodnkn
(toolbox) to avdioyo layout xor 1o “cépvovue” péco 6to TANIGIO TOV
desging tov Main.axml (dwadikacio drag&drop) Omw¢ @aivetar otnv

Ewcova-16. X cvykekpuévn nepintwon dovAiéyape pe table layout.

Foclilbox = M4 Solution Explorer = B X AndroidManifestxml UETLEG TS MainActivity.cs
4 Images edia = - N
K Pointer a2 E& Atternative Layouts | Nexus 5 8 [Select menu| 4 L Default Theme
D Gallery ; Solution 'Calculatorl’ (1 project)
4 [{] Calculatort
D ImageButton a | Properties E E E E
[ imageview |=] AndroidManifest.xml
E MediaController #] Assemblylnfo.cs
[0 VideoView - [ References
4 Layouts Components
k  Pointer 4 [ Assets

2] AboutAssets.bd

] FrameLayout a [ Resources

[l  Gridlayout a [ drwable

[  LinearLayout (Horizontal) | lcon.png

] LinearLayout (Vertical) 4 [ layout

Relativelayout || Main.axml

D Shate 4 [ values.

B Teblelayout (=] Stringsaml

sl 2] AboutResources.tet

TableRow ] Resource.Designer.cs
4 Composite || GettingStarted.Xamarin

& Pointer ] MainActivity.cs

Q ExpandableListView

B Gridview t;ij Solution Explorer Design | Source

Ewova-16. Awndikacio elcoywyng layout Visual Studio

Metd v ewoayoyn OAwv TV oviikelévov mdve oto layout

TOPOAUETPOTOOVUE  KAmoww omd ovtd. H  mapaperpomoinon ke
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OVTIKEWEVOL Yivetol amd to ovtiotolya media Tov moapabipov properties
ommg eaivovtal oty Ewova-17. Méoa and T1g 1010tTeg KO avTIKEIEVOL
uropobue va koabopicovue 1o Gvopo TOL, TN TIUA TOL, TO YPOUO TM®V
YOPOKTNP®V, TO YPOUO TAGIOV, TO UEYEDOC TOV YOPUKTP®Y, TN LOPON|
(mAdyto, VTOYPAPUICUEVT], £VTOVT), TO TAN00G TV deKATKAOV ynoinv Ka. O

TAPNG KOOGS Tov apyeiov Main.axml Bpioketon oto [apaptnua-A.

[Main.axml X Properties v X
us 5 B | Andmid 507 (215 (A0 langue Eal Tl W B Befiull Theme [ 2 cmymit] andrsdaidget.Tablel: g
g 21| el
B E O focusablelnTour -~
gravity
hapticFeedbackl
id @+id/tablelLayo

importantForic
isscrollContaine

keepScreenOn

labelFor

layerType

layout_height  match_parent
layout_width match_parent
layoutfnimatior
layoutDirection

layoutMode

longClickable

measureWithLar

minHeight

minWidth

nestedScrollingE

nextFocusDown

Ewova-17. [TapaBupo properties Visual Studio

Metd and v dnovpyia tov layout Eekivéiple T cuyypapr] KOOKO M
ouyypapn Koo yivetor oto apyeio MainActivity.cs. O k®okac 610
ovvolo tov gpeaviletor oto [Hapdpnua-B. o va mapaybel to tedkd APK
apyeio vapyovv dvo tpodmol. O évac 6mme paivetor kot otnv Eikdva-18
elvar va yiver yepoxivnta 1 dwdikacio clean project otnv cuvéyeia build

project Kot ool £yove eKKIVAGEL EUEIC TNV €pappoy Tov AVD manager
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Yoo TNV dNUovPYia TG EIKOVIKNG UNXOVIG VO ELQAVIGTEL 1] EPUPUOYT OGN

EIKOVIKT] GUGKELT LLOG.

O degVTEPOG TPOMOG MOV €ival KOl 7O OTAGG Kol QOIVETOL GTNV

Ewova-19 eivor vo motioovpe 10 kovpmi run kot 1 OAn mOpOTAVED

ddtkacio mov meptypdwyape Oa extedectel avtopata kKot Oo epeaviotel n

EIKOVIKT] GLOKELN HEGA 6TV oTtoia Oa TpExeL N epappoy.

File Edit Wiew
S |
S0 RSl e

Toolbox r i x

Build Solution

Rebuild Solution

Deploy Solution

Clean Solution

Build Caleulator]

Rebuild Calculator]

Deploy Calculatort

Clean Calculator!

Run Cede Analysis on Calculator]
Export Android Package (.apk)
Eatch Build...

Configuration Manager...

Fb

Shift+Fo

Project | Build | Debug Teamm Data Tools Architecture Test Analyze Window Help

Release

'| | ] |textres

Ernative Layouts| MNexus 5

MNew Version

—
‘.)

4 Other Widgets M
Rk Pointer e
D Switch
] Tetllock
4 [rages & Media
k  Pointer
[] oGallery &
|:| ImageButt...
] ImageView
|:| MediaCan..
L] VideoView
4 Layouts
Kk Pointer
D Framelay...
= -

s UUTE

4 [ drawable

[ lconpng
4 |5F layout

| Main.axml

4 [ values

Default

Ewova-18. Tponog mapaywyng APK apyeiov Visual Studio

-]
File Edit View Project
- - S |
0L omE®
Toolbox
4 Other Widgets [l

k  Pointer

[] Switch

L] TetClack
4 [mages 8 Media

R Pointer

D Galleny

D ImageButt...

] Imageiew

l;‘ MediaCon...

] videoView

4 Layouts
b Dainter

Calculator? -

| b ‘Teitmg

Build Debug Teamf™&gta Tools Architecture Test Analyze Window
; .mm |

* I X Solution Explorer

=EE
g Selution 'Calculator' (1 project)
4 [i] Calculator1
4 |7 Properties
=] AndroidManifestaanl
4] Assemnblylnfo.cs
o =] References
Cemponents
4 [ Assets
=] AboutAssets.tit
4 [ Resources
4 |7 drawable
|4l Icon.png
4 | layout

Start Debugging (F5)

* 1 X AndroidManifestxml

Alternative Layouts| Nexu

& New Versicn

2

Default

Ewova-19. Tponog mapaywyng APK apyeiov Visual Studio
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4.3 Avantodn epappoyng Java pe ypfon Android Studio

>10 mpwto mapdBvpo wov Ba epeavictel emAéyovpe New Project yua
Vv Onuovpyio P0G KOvouPYlag EPAPUOYNG. XTO €TOUEVO TTapABvpo oL
epeaviCetal TPENEL VO GUUTANPMOGOVLE KATOW GTOLYEIR Y10 TNV EQOPLOYT
omwg Application Name mov Oa eivar To0 Ovopa g epapuoyng mov Oa
BAémer o xprotng, To dvoua tov Package kabmg kot to Company Domain to
6vopo tov omoiov evowpatwvetalr oto Package Name. Emiiéyovpue
tonofecia amobnkevong tov Project xou matdpe 1o kovumi Next. Xt0
EMOUEVO KO TEAEVTOLO0 TTAPABLPO TOV EPPAVICETON TTPETEL VAL EMAEEOVUE TNV
Mot ko pEyot €kdoom Android oty omoia 1 epappoyn pog Oa eival

Aertovpykn. Agv emiéyoovpe timota amo ta TV, Wear ko Glass.

L Android Studio

«
(=

Py
l@l Welcome to Android Studio

Configure your new project

Recent Projects Quick Start

\@_ New Praject... ‘
I;I Impart Project
L ¢

Application name: | TestProject
Company Dumain: | londeruppdesslape om

Packagerpme  comendcnappdevsiepe testpanject Edn

Select the form factors your app will run on

[#] Phane and Tablet
Meinirmuarm SO AP 15 Android 4.0.3 (ceCresmSandwich)

API 14: Android 4.1 (iceCreamSandwich)
AP 2

1 Ansdroid 401 (lorC reamSandwch)
v AT Ve Andreid 4.1 (lelly Bean)
AP 1T Android 4.2 (heity Bean)
APi 18 Android 4.3 (helly Bean)
APT T Android 4.4 (GEKat)
] Weae APi 211 Android 5.0 (Lollipop]
AP 20+ Andeoid L (Preview)

Ewova-20. Ztiypiodtomo dnpovpyiog epappoyns Android Studio
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[Ma v onmuovpyio evog layout emdéyovpe and v epyorelodnim
(palette) T0 avdioyo layout xou to “cépvovpe” péca o610 TAAIGIO TOV
desging tov Activity Main.xml (dtadikacio drag&drop) dnwg paivetor otnv

Ewoéva-21. Xt ovykexpuévn mepintwon dovAéyaype e table layout.

£ MainActivity.java % | E*AndroidMan'r{act.xml x | E activity_mainxml * |

Palette B 1 | [L- @ Nexus4- [P @Material - @- 21~
B3 Layours
l:l Framelayout
l:‘ LinearLayout (Horizontal)
l:‘ LinearLayout (Vertical)
I:‘ TablelLayout
E TableRow
l:‘ GridLayout
Relativelayout ' . 5:00
[ widgets
[BE] Plain TextView CalculatorJ
Large Text
Medium Text
Srnall Text
ok Button
ok Small Button
Iié‘.' RadicButton Number:
CheckBox

o Switch 7

&

= ToggleButton
E ImageButton 4
2 ImageView
== ProgressBar (Large)
== ProgressBar (Mormal)
== ProgressBar (Small}
== ProgressBar (Horizontal)
v SeekBar
% RatingBar
= Spinner
@ WebView

[ Text Fields
L | Plain Text

Person Name
Password

Password (Mumeric)
E-mail

Phone

Postal Address
Multiline Text

Time

Date

Mumber

1 =1 =1 = == === = =]

Ewova-21. Awdwacio eiocaywnyng layout Android Studio

Metd v ewooyomyq] OAmv TV aviikelwévov mdve oto layout

TOPOUETPOTOOVUE  Kamoww omd  ovtd. H  mapapetpomoinon  «dbe
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OVTIKEWEVOL Yivetal amd to avtiotolyo medio Tov mopadvpov properties

onw¢ paivovtal otnv Ewkova-22. Méca amd 116 1010TNTeg KAOE avTikeUEVOL

pumopovpe va Kabopicovpe 10 Ovopd TOv, TN T TOV, TO YPAOUO TOV

YOPOKTP®V, TO YPOUO TAMGIOV, TO PEYEDOG TV YOPOKTNPOV, TN HLOPPT

(TAdyo, VTOYPOUIGHEVT), £VvToVN), TO TAN00G TV OEKAOIKOV YyNeiwV Ko.

O m\png kodkag tov apyeiov Activity Main.xml Bpioketor ot0

[Mapdptnuo-A.

indroidManifestxml X B activity main.xml X |

[L- Minewss~ [T Dwmaterial - @~ if2i-

¥iso00

Calculatord

Number:

| ERCHCl-=

& v E Device Screen

Component Tree Rl e |

v B tablelayout1

» [ tableRow12
» [=] tableRow2

Properties ? b Y

layout:height
style

accessibilityLiveRegion

match_parent

alpha

background
backgroundTint
backgroundTintMode
baselineAligned O
baselineAlignedChildind
clickable O
collapseColumns
contentDescription

divider

dividerPadding

elevation

focusable O
focusablelnTouchMode \:l

- aravity n

Ewova-22. [TapdBvpo properties Android Studio

Metd and v dnuovpyio tov layout Eekivdpe T cuyypagn KOIKA M

ovyypoer Kodwka yivetor oto apyeio MainActivity.java. O k®O1Kag 0TO
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ovuvolo tov gpeaviletor oto [apdptnuo-I'. I'a va mapoaybel to teAikd APK
apyeio vapyovv dvo tpodmot. O évac dmwg eaivetal kot otnv Ewova-23
elvar va yiver yepoxivnta n owdwkacio clean project, make project xot
generate signed APK a@ov éyovue ekkivioet gueic v epappoyn tov AVD
manager Yo, TNV OnMuovpyia TG €KOVIKNG UNYOVNG VO EUQOVIGTEL M
EQOPUOYN OTN EKOVIKT] GLGKELN HoG. o v mapaywyn TGTOTOmUEVOL
APK apyeiov 10 Android Studio {ntdet v dnovpyio ToTOTOMTIKOD TO
oTol0 TEPIEYEL TANPOPOPIEG TOL GLYYPAPEN KADMC Kol KATO0 KPLPpOo
K®OKO Y10l TV TPOGTAGIO TOV TN Yaiov KMOOKAL.

O devtepOg TPOMOG MOV &€ival Kol 7O OTAGS Kol QOIVETOL GTNV
Ewova-24 eivar vo motocovpe To KOvumi run app Kot 1 OAN Topamive
dtadikacio mov meptypdyaue Oa exkteAectel avTOHOTO Kot O EQPAVIGTEL N

EIKOVIKN] GLOKELN LEGQ GTNV OToia Oa TPEYEL N EQaPLLOYN.

File Edit View Navigate Code Analyze Eefactungn TJools VCS Window Help
DHO ¢A XEDH|[QA ¢ o MkePoet P g GEE W7

TR ;:n’xipp v PR main. = VES' | Make Module 'app’' Ctrl+Shift+F%
€| [ Project _' . . =S - 3 Kehuid Erojet Manifestxml * | ;:7 activity_mainxml| % |
?-;l [ .gradle i . Generate Signed APK... T ieies e LR - |e
e 7 idea Deploy Module to App Engine... 1
v [ app Edit Build Types...
13 [ build Edit Flavors...
-] [l libs Edit Libraries and Dependencies...
v = % Select Build Variant..

[ androidTest | |:| GridLayout

B java Relativelaycut

[£1 com.example.denis.calculator2

@ Captures

- [ Widgets
— &% ApplicationTest 8 Plain Tectview CalculatorJ
< = @| Large Text
|5 .gitignore |b] Medium Text
I appirl [BE] Srmall Text
;| app-release.apk ok| Button

= build.gradle ¢ Small Button
EE:] proguard-rules.pro

@) RadioButton Number:
[ build
[] CheckBox
[ gradle :
i R o Switch
|=] .gitignare

= ToggleButton
(& build.gradle 99

I Caleulator2iml
{;ll gradle.properties
EE} gradlew

E? gradlew.bat

[ai local.properties

& ImageButton

=] ImageView

== ProgressBar (Large)

== ProgressBar (Mormal)
== ProgressBar (Small)

== ProgressBar (Horizontal)
& SeekBar

#7 RatingBar

(& settings.gradle
- @i} External Libraries

— Spinner

Ewova-23. Tponog napaywyng APK apyeiov Android Studio
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FEile Edit View Navigate Code Analyze Refactor Build Rut pyn ‘app’ (Shift+F10) w  Help
ODHG ¢4 &0 :
E'.'Ciaiamrz:-tiq:p » B src ) [ main ) Cdres ) B3

QarE >

e (] %

— F . 3
ayout ' © activity_mainxml

<] 7: Structure | '+ 1: Project

# Captures

B 1 [ [Nexus4~ [T~ @mMateral - §

CalculatorJ

[ Project S [T - A\ € MainActivity.java ¥ ‘ 3 AndreidManifestxml * | E activity_mainxml %
[2 Calculator2 (F:\tmp'\Programming) Calculator?) ——
» [ .gradle
» O gd EliLaypuit
] E&].‘ = DFrameLayUut
gpb T I:‘ LinearLayout (Horizontal)
o ;I I:‘ LinearLayout (Vertical)
v O e I:‘TabIeLayout
i 2 ETableRow
v [ androidTest l:‘ GridLayout
f DJ;: ey rr Re\atlveLayﬂut
com.example.denis.calculator:
.y pes [ widgets
=" & ApplicationTest [BE] Plain TextView
é Dtmam [A0] Large Text
3l o |gm:re [A0] Medium Text
nEn 5] Small Text
il app-release.apk .

2 build.gradle
B proguard-rules.pro
» [ build
= [ gradle
B .gitignore
(2 build.gradle
Il Caleulator2.iml
[F] gradle.properties
B gradlew
E gradlew.bat
m] local.properties
(3} settings.gradle
- Wil External Libraries

o Small Button
'§," RadicButton
|z| CheckBox

o Switch
= ToggleButton
H ImageButton
" ] ImageView
== ProgressBar (Large)
== ProgressBar (Normal)
== ProgressBar (Small)
== ProgressBar (Horizontal)
01 SeekBar
# RatingBar
= Spinner

Number:

Ewova-24. Tpémog mapaymyng APK apyeiov Android Studio
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5 Xoumnegpdoporta - BehAtiwoeig

Apywd €ywve mpoomabela g xpnong g véag £kdoong tov Visual
Studio Community 2015. Xpovikd mn xvkAopopio avtic e £KS00MG
cuvénece Pe 1o Eekivnua TG avATTLENS TOL KOOIKA TG €V AOY® £PYOGIAG.
H £éxdoon avt mepilapfaver oo to amapaitnrto epyoieio Android
epappoywv oe C#. Ilpaxtikd evoopoatovel to Xamarin add-on. Avetoyag
dgvV UTOPEGOLE VO YPNGULOTOCOLUE TNV £KOOCT 0TV oV Kot dlveton
dwpedv 6e OAovg amo v Microsoft. O KvproTEPOg AdYOC NTaV OTL LI PYE
oAV ikpog apluog tekunpioons. H véa avtr| ékdoon el6dyst moAAEC VEEG
KOWOTOMEG 7OV £YOLV GYECM Kol e TNV pHopen Tov Project addd ko
0AOKAN POV TOL GYENAGTIKOV HEPOLG TOV cuykekpipuévov IDE.

[MpotynOnke Aowodv pior moAaiotepn €kdoon tov Visual Studio m
omoio. koTd TNV dmoym pag MTov mEPLGGOTEPO “Aoyikn”. e auTV TNV
nepintowon 0Ao 1o Xamarin Qo énpene va gykatactadel yeipoxivnta. Onmg
emmOnKe 6€ TponyovEVO KEPAAOLN 1) EYKATAGTOGCT TOV Xamarin Uropel va
yivel gite pe éva tool 6mov OAa T amapaitnto oTotyeio Tov eykabicTovtol
avtopato gite umopel va egykatactabodv Eva-Eéva yepokivnta amd Tov
YPNOTN. ApPYIKA ¥PNCLOTOMONKE 1 AVTOUATOTOMUEVT] EYKATACTACT). TO
ovykekpluévo tool tov Xamarin cUVOEETOL GE EVOV OTOUNKPVGUEVO Server
™G etapiog amd tov omoio kateRdlel éva-éva T amopaitnTo TOKETO TOL
ypewdletar. Tnv ypovik otiyun] mov emyelpndnke m eykotdoTtoon o
OVYKEKPIUEVOS  Server ovTIUETOMLE TPOPANUOTA UE  OMOTEAECUO M
EYKATAOTOOT UETA OO £VO OPIGUEVO YPOVIKO OLUGTNUO VO OlOKOTTETOL
MOy mpoPAnuotog oe éva ocvykekpluévo makéto. ‘Etol emdéybnke 1
Yepokivnn eykotdotacn. Avtd mpoodidel oty OAn Owadikacio Evav

emmAéoV @OpPTO QoL 0 ypNotng Bo mpémer va yacer udévog Tov GTO
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dlodikTVO MGTE Vo Ppel Tor amopaitnTo TOKETH TOL ¥PELOVTaL Kot VoL TO
EYKOTACTNOEL PUE GLYKEKPUEVN oepd. Ta oTtoyeia mov amoutovvol Yo
ypnon tov add-on tov Xamarin kabd¢ Kol 1 GEPA pe TNV omoia TPETEL VoL
yivouv gykatdotaon divetor amd tnv idwo etapia.

Aoy egykataoctdOnke 1o add-on Xamarin €mpeme v yiver 1
ddtkacio g evepyomoinong tov. H dradwkacio avtr av kot weptypaeetot
Aemtopep®dG otV GeEMoa NG etoupiog dgv NTaV EMTLYNG AOY® TOV OTL O
TPpOTOG evepyomoinong €xel aAAdEeL Kat dev £yovv evnuepmBel ta avaioya
apyeio. H evepyomoinom tedikd éyve pécm avaroyng emtAoyng Tov Xamarin
Studio 10 omoio av ko dev ypnoonomdnke BEANGALE VAL TO EPELVIIGOVLE
Y10 EKTOLOEVLTIKOVG AOYOLG.

Ot developer Android e@appoy®v Katd KOPLO AOYO YPTNGLULOTOLOVV
Java xor poMg mpv amd €va xpoOvo ApYIGOV VO, YPTCUYLOTOOVV HEGH TOL
Xamarin xou C#. Qg ek tovtov 0 0apBudg Twv sample code Omwg Ko
0Tto1odNTOTE AAL®V Pondnudtov NAEKTpOVIKOV 1| évTurtv Ba pTopovce va,
yopakInpotel eAdyiotog. Méca amd avAAoYEG EQOUPUOYEG UTOPEGAUE VO
naléyoovue to omapaitnto ototyeia yoo tnv cvyypaen kooka ce C#. To
nepPaArov avamTuENG pmopovpe va 10 Bempnoovpe TANPES GE UEYIGTO
Babuo. Ko otn oyedioon tov layout aAAd kot 6ty cuyypoaen KOIKO TO
Visual Studio kpifnke oe 6Aa moAd KaAd. H onpiovpyia tov layout pmopet
vo yivel mOAD e0KoAo péco amd koTovontd pevoly  (toolbox) kot vo
TPOTMOTTOW|GEL OMOLAONTOTE 1O1OTNTO OTOLOVINTOTE GTOLYEIOL ThPaA TOAD
evkora. H cvyypaen tov kddika £ytve ToAd evkola kabm¢ o Visual Studio
dwBéter v dvvatdtta IntelliSense. Méow avtic divetan 1 dvvatdTnTa
aVTOMOTNG GLUTANpwonG (autocomplete) kot TtV  TANKTPOAOYNOM

LEBOO®V KUl OVTIKEIUEV®V.
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H efopoimon tov mpoypaupatog €ywve apyika péom tov AVD. H
OMNMovpYio. oG EIKOVIKNG GUOKELNG TOPOUOLN, LE TOL YPNOTNH Oev givan
nhvtote Pkt Xvykekpiuéva n Google éxel mpokabopiopuévec cLOKEVEG
oto AVD avtéc g Nexus (Oniadn mpoidviwv mov avikovv o avtn). H
dMovpyio. PG GLGKELNG TOV VO EIVOL TTO KOVTA WE GLTHV TOL XPNoTN
(omVv ovykekpyévn mepintwon pe éva Samsung Galaxy Note 2) amoutel
TOAAEG OOKIUEG Ko pUeYAAn mapapetpomoinon. H ypnon tov AVD eivan
TOAD YpovoPOpa. ZVYKEKPILEVA 1) EIKOVIKT) CUOKEVT EKKIVEL LETA TO TEPOC
apkeTdV Aemtddv. H ypnon g eivatl modd ypovoPopa oG Kot 1 EIKOVIKN
OLOKELN AVTIOPE OTIC AAANAETIOPACELS TOL XPNOTN UETE amd KabBvoTEPNON
apKeETOV 0evTEPOLEMTOV. EOD O pémet va emonudvovpe kot v actddeio
™V omoia YopoKTNPilel TO GUYKEKPIUEVO TPOYPOLUO. XVYKEKPIUEVA TIC
oG QOpEC mov ypeldotnKe vo avoilel, eite Katéppee eite €npene va
teppoatiotel and tov ypnotn Adyo koAAquotos. H o ocvykexpiuévn
GUUTEPLPOPA EYEL VOL KAVEL LLE TNV LopON TNG epapuroyns AVD. H epappoyn
KOVEL TPOCOUOI®MON €VOC OAOKANPOL AELTOVPYIKOD GULGTNUOTOS TEAEIWG
OLLPOPETIKOD e omolo0Note GAA0 Aertovpyikd cvotnua my Windows,
MacOS «ktA. Eniong to hardware mov e€opoidvet givor teleimg d10popeTikd
He avtd TV home VTOAOYIGTAOV GTOVG 0TTO10VE AVATTUCGETOL O KMAkac. H
npocopoimon tov AVD yiveton pe ypnon povo evog mvopnva g CPU,
TPAyuo. Tov onuaivel OTL 6€ OAo TA VEN TOALTVPNVO, GLUGTHUOTA UEVEL
avaSlomoinTn TOAVTIUN ENECEPYACTIKT 10)VG.

‘Evag tpomoc yia va amopevyfodv tor mopakdtm vo ekTteEAecTEl pio
eopd 10 AVD kot omnv cuvéyeln vo mopouével avorytd Kob OAn v
ddpkela avamTuENG Kot doKunG g epopuoyns. Katt téroro mepropile

ONUOVTIKG TO. TPOPANLOTO KOAAUATOS KOl KPEUACUOTOS TNG EPUPUOYNG
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aAAd OxL TG TayvTTag TG [ va Eemepactel To TPOPANUA TS TOYVTNTOC
SOKIUAGTNKE U0, GAAN EQOPUOYT TPOCOUOIMONG TNG EPAPLOYNS, OVTN TNG
Genymotion. H ocvykekpiuévn epoapuoyn mnpocopoidvel 1o Android
Aertovpykd  péow MG epoapuoyng mpocopoimong Virtual Box. To
Genymotion 6w kat to Virtual Box givar elevBepeg dravopés. To peydro
mAeovékTnuo Tov Genymotion gival 6Tt péow tov Virtual Box pmopet ko
YPNOOTOLEL TEPLGGOTEPOLVG 0O Evav mupnveg g CPU mpdypo mov 1o
kabotd eCapetikd ypryopo. Avtipuetomilel apkeTés acvuPatotnTeS HE
Aertovpykd cvotiuato terevtaiog yeviag my Windows 10 kat y1 avtdv Tov
AOyo dev ypnonpomombnke. Xvykekpipuéva LETA amd Evov opiopévo aplino
EKTEAEGEMY O GLYKEKPIUEVOG TPOGOUOUMTNG YPNCYLOTOLEL Kol avTOS Evay
LOVo Tupnva.

Mo eVOALOKTIKY] TEPIMTOON EKTEAEGNG TOV KOOWKA EIVOL ALTH TNG
anevbeiog petapopds kol ektéleong otnyv cvokevn pog. H avayvaopion g
ovoKeLVNG Yivetal péocw tov AVD kot pHEGm €yKOTAGTOONG TOV OVAAOY®V
USB Drivers xatd v dwoikacio gykatdotaong tov Android SDK. H
ddtkacio. oVt UTOPECE VO AELTOLPYNGEL UOVO GTINV TEPITTMOON TNG
avintuéne kmdowka pe to Android Studio. dvokd M ekTEAEOT KOOWKQ
ancvbeiog 6TV GLOKELN EMPLAACGEL TOAALOVG Kivouvovg Omwg Yo
TOPAOELY O 1] EPOPLOYT] VO TAPOVGIAGEL SUGAELTOVPYIO GTO AEITOVPYIKO TOV
TNAe@OVOL, 610 hardware avtob 1 6T 0€d0UEVE TOV, AVAAOYO LLE TNV PVOT)
G EPAPUOYNG.

Katd v odpkelo avdmntoéne g €@oapuroyns moAAEC QOPES Yo
dyvootoug AOyoug 1 6ucokevn mpocopoimons tov AVD dev gppoavifotav
oto add-on Tov Xamarin oto Visual Studio. Avtd €xel wg ovvénela OTav

TOTOVoOUE TO kovunmi tov start debugging 1 start without debugging to
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Visual Studio va apveiton va v ektedécel Adym lhewyng target (AVD
ovokevng). To mPOPANUA OVTO OVTIUETOTICTNKE EKTEADVTOC YEWPOKIvVITA
TNV GLOKELN] Tpooouoimong tov AVD kabmdg kot tnv omuiovpyion apk
apyeiov ( clean-make-build project)

To Android Studio eivon éva mepipdAiov 10 omoio potalet eEopetikd
ue to Eclipse mepiéyer 6mmw¢ wor to Visual Studio poa opketd KoAd
opyovouévn  gpyoieodnkn  (toolbox) Kou mopapeTpomoinong TV
avTikelpévov péoa and to properties window. Ilepiéyet moAhovg TpdmOLG
EUPAVIONC TNG OOUNG TOL project Tov TOALES POPES TO KAVEL TEPIGCOTEPO
dvoypnoto mapd eAko. H cuyypagn tov kddka yivetatl e€icov edkola e
avt] tov Visual Studio. Xvykexpipuéva va avoaeépovpe OtL KOTE TNV
eloaymyn plog véag peddoov to TEPIPAALOV HOC TPOETPEME YiOL TNV
EVOOUATMOON NG OoTNV KEQOAdH TOL Tpoypaupatoc. To mepidilov
TPOTPEMEL TOV YPNOTN Kb OAN TNV SAPKELDL GLYYPOUPNG TOL KMOOKA Y10l
errors Kol warnings 0nwg eniong kot yio tpoémovg Pertictomoinong tov. H
televtoio oVt dVVOTOTNTO OV EXEL TAVTO T AVOUEVOUEVO, OTTOTEAEGLLOTOL.
2VYKEKPIUEV GE TOAAG onueiat TOV TPOYPAUUOTOS TO TEPPAALOV apyIKdL
TPOETPENME oTNV Onuovpyia kot ypnorn Eexywpiomg pebodov kot otnv
ocuvéyela v anétpene. H ekTéheot Tov KOOWKA LLE TNV ¥PNOT TS EKOVIKNG
ocvokevng Tov AVD oy mepintwon tov Android Studio dev avtetdnice
Kavévo amoADT®g TpdPANnua. To 1810 ampoPfAnudtictn frav Kol 1 EKTELEST
™G eQapuroyns anevbeiog otnv cvokevn pésm USB cuvdeong tov AVD.

[Moapampndnke o6t av kot ypnowomomdnkov Kot o©TiG OVO
TEPUITOGELS TOL {100 avTiKeipeva yio tnv onuovpyia tov layout ta dvo IDE
mapryayav eErappos dtapopomoinpévo xml apyeio. o opotopopeio kot yio

KOADTEPN GUYKPIOT TNG TOPOYOUEVIC EPOUPUOYNG TPOTIUNONKE 0 KDOOIKOG
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mov mapnyaye 1o Android Studio o omoiog axkolovBel miotdtepa to xml
otdvtap. O kmdkag tov xml tov Android Studio €ywve copy-paste ot0
Visual Studio ywpig kavéva anordtmg TpdfAnua. Eniong kdmotleg emmiéov
Aertovpyieg mov Ba pmwopovcav va eavovv yproipeg otov developer dmmg
YL TOPAOELYHO T €K TOV VLOTEPOV HETOVOUOGIOL TOV project 1/Kot tov
OVOLLATOC TNG EPOPUOYNG KOt TOL apk amodeiyOnkay ToAd evKOAOTEPES BTNV
nepintowon tov Visual Studio. H mapaymyn tov apk £ywve ypnyopdtepa 610
Android Studio am 611 oto Visual Studio. Kétt této10 €ivor amoAvTmg
(LGLOAOYIKO OOV, av Kol To dvo mpovmofétovy tnv ypnon tov Android
SDK, omv mepintwon tov Visual Studio 1o Xamarin Qo énpene va
uetatpéyet tov C# Koowa.

H avintoén tov kodika ce C# @dvnke mepioGOTEPO ATAOVGTEPT).
AvTd €xel va KAvel Kupimg pe TNV doun ¢ YA®Goag 1) omoio mopoieinet
ToAAG amo ta otoyeio g Java Om®G GAVNKE GE TUNUOTO KMOOIKO
wponyovpevev kepalaiov. IIpotiundnke n xpron omuiovpyiog pebddwv. Av
Kol M kKAnon tov pefodwv eivor pia ypovoPopa dwadikacio Kotd TNV
EKTEAEGN TOL TPOYPAUHOTOS, OEAape va SOMIGTOGOVUE TOGO VKOO
yivetor kATl TETO0 MOOCTE TO TPOYPOUUO Vo gR@ovileTol TEPLGOOTEPO
dounuévo.

H pévn dwapopd tov kddika C# pe avtodv ¢ Java ftav aviiotora
ypnon handlers évavtt listeners. Av kot Bempntikd ot 6000 avtoi uébodot
elval Tavouoldtumol otny Tpaén oty Tepintwon twv listeners Oa Expene va
gloaybel M o apyn &vioAn eAéyyov TOMOL case &ite o Aydtepo
ypovoPopa. tomov if. v nepintmwon tov handler kdti té€to10 amogvyetar.
Mia axdépa d1o@opomoinen NTav 1 TEPITTMOT TG GOGTNE EUPAVIONC TOV

dekadIk®V amoteAecudtov. Xopic kouio TopaueTpomoinon ot deKaOKol
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apBpoi onv C# gpopaviCovtar €€ opiopod oy otdvtop popen. AvtiBeta
otV Java ot dexadwol apBpoi gppaviCovrar €§ opiopod oty scientific
wopen.. H addayn oe otdviap popen kdbe GALo mapd €0KOAN vwodeon
arodelynke. Avtd €yel vo KAVEL PE TO oudVIO TPOPANua g Java g
EICAYOYNG KOl ELPAVIONG GTOLYEIMV TOL YPNOTN.

IMa v mapaywyn metoromuévov APK apyeiov 1o Android Studio
{ntael v onuovpyio TGTOTOMTIKOD TO OTO10 TEPLEYEL TANPOPOPIES TOV
oLYYPAPLN KABME KoL KATO10 KPLPO KMOTKO Y10 TV TPOCTAGIO TOL TrYaiov
Kkoowka. Avtifeta to Visual Studio éxel avtopotomomocel avtiv TNV
dtadtkacio Kot 0ev {ntdet Kapio amoAdTmg TANPoPOopia amo ToV YPNoTh.

Katd v moapayoyn tov APK apyeiov mopammpndnke peydin
dlpopomoinon oto uEyehoc TV mapayOUEVOV apyEimV. ZVYKEKPIUEVO TO
APK mov moapdydnke pe C# eiye péyebog 3.5MB. Avtibeta ovtd tov
Android Studio eiye péyeBoc 30KB. H peydin avt) dwopopd £ykeitor 6to
o0tt to Xamarin petayAottilel tov C# kodika oe Java KdOKa, mov givot
otV ovcia 0 Kodwoag Tov APK apyeimv.

Koatd v didpkela ektéleons Tov 600 EQUPLOYDV GTV GLGKELT LOG
TopaTNPNONKE EAQPPDOC TAYVTEPY] EKTEAECT TNG EQAPLOYNG TOV TTOVE
ypoupuévn oe Java. Kdtt 1€t010 Oewpeiton puGIOA0YIKO LOG Kot TOUPOLO TNG
EI0aY®YNG TOV Ypovik®dv BeBapnuévov if otnv Java, o ekTeAEGILOC KMOOTKAG
Ntav Katd Tohd pKkpdTEPOS. AvTd TPOcdidel 6TV epapuoyn e Java mob
TAYVTEPOVS YPOVOLG KATA TO AVOLYHO TNG €QPAPUOYNS OAAR Ko KOTO TNV
dudpkela ektéheong ™. Av Ko M €Qappoyn dev emtehovce KAmoo

BePpapnuévn epyacio 1 d10popd vt UTopoHGE Vo YIveEL AVTIANTTY.

56



Trvpog Movpdtng, “LYTKPITIKH MEAETH OAOKAHPQMENQN TIEPIBAAAONTOQN
AnNanTtyzHs (IDE) I'ta THN Anmioypria Eoapmorss I''a ANDROID”

H epappoyn oe 6mota popen kon av emdeydei pmopel va Bertiodel mg
pog 1o layout, o mAN00¢ TV aplBunTIK®V TPAEE®V,TOV EUTAOVTICUO GE

unvopato Bordetog kT
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ml, [last access 05/10/2015]
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Hopaptnpo-A (Main.axml, Activity Main.xml)

<?xml version="1.0" encoding="utf-8"?>
<Tablelayout
xmlns:pl="http://schemas.android.com/apk/res/android"
pl:layout width="match parent"
pl:layout height="match parent"
pl:id="@+id/tableLayoutl">
<TableRow
pl:id="@+id/tableRowl2"
pl:layout height="match parent"
pl:layout width="match parent">
<TableLayout
pl:layout column="0"
pl:id="@+id/tablelLayout3">
<TableRow
pl:id="@+id/tableRowl3"
pl:layout width="match parent"
pl:layout height="wrap content">
<TextView
pl:text=" Result:"
pl:layout column="0"
pl:id="@+id/textViewd"

pl:enabled="false"

pl:textColor="@android:color/holo blue light"
pl:textStyle="bold" />
<EditText
pl:inputType="number"
pl:layout column="1"

pl:id="@+id/editTextRes"

pl:textColor="@android:color/holo blue light"

pl:cursorVisible="false"
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pl:enabled="false"
pl:textStyle="bold"
pl:maxLength="24" />
</TableRow>
<TableRow
pl:id="@+id/tableRowl4"
pl:layout height="wrap content"
pl:layout width="wrap content">
<Button
pl:layout column="1"
pl:id="@+id/buttonAri”

pl:enabled="false"

pl:textColor="Candroid:color/holo green light"
pl:textStyle="bold" />
</TableRow>
<TableRow
pl:id="@+id/tableRowl5"
pl:layout width="match parent"
pl:layout height="wrap content">
<TextView
pl:text=" Number: "
pl:layout column="0"
pl:id="@+id/textViewlO"

pl:enabled="false"

pl:textColor="Qandroid:color/background light"
pl:textStyle="bold" />
<EditText
pl:inputType="number"
pl:layout column="1"
pl:id="@+id/editTextNum"
pl:editable="false"

pl:enabled="false"
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pl:textColor="Candroid:color/background light"
pl:layout width="285.5dp"
pl:maxLength="12" />
</TableRow>
</TableLayout>
</TableRow>
<TableRow
pl:id="@+id/tableRow2"
pl:layout width="match parent"
pl:layout height="match parent">
<TableLayout
pl:layout column="0"
pl:id="@+id/tablelayout2"
pl:layout width="match parent"
pl:layout height="wrap content">
<TableRow
pl:id="@+id/tableRow4"
pl:layout width="match parent"
pl:layout height="wrap content">
<Button
pl:text="7"
pl:layout column="0"
pl:id="@+id/button7"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="8"
pl:layout column="1"
pl:id="@+id/button8"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button

pl:text="9"
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pl:layout column="2"

pl:id="@+id/button9"

pl:layout width="match parent"

pl:layout height="wrap content" />
<Button

pl:text="/"

pl:layout column="3"

pl:id="@+id/buttonDiv"

pl:textColor="Candroid:color/holo green light"
pl:textStyle="bold"
pl:layout width="match parent"”
pl:layout height="wrap content" />
</TableRow>
<TableRow
pl:id="@+id/tableRow5"
pl:layout width="match parent"
pl:layout height="wrap content">
<Button
pl:text="4"
pl:layout column="0"
pl:id="@+id/button4d"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="5"
pl:layout column="1"
pl:id="@+id/button5"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="6"
pl:layout column="2"

pl:id="@+id/button6"
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pl:layout width="match parent"

pl:layout height="wrap content" />

<Button

pl
pl
pl

ttext="*"
:layout column="3"

:id="@+id/buttonMul"

pl:textColor="Candroid:color/holo green light"

pl

:textStyle="bold"

pl:layout width="match parent"

pl:layout height="wrap content" />

</TableRow>

<TableRow

pl:id="@+id/tableRow6"

pl:layout width="match parent"

pl:layout height="wrap content">

<Button
pl:text="1"
pl:layout column="0"
pl:id="@+id/buttonl”
pl:layout width="match
pl:layout height="wrap
<Button
pl:text="2"
pl:layout column="1"
pl:id="@+id/button2"
pl:layout width="match
pl:layout height="wrap
<Button
pl:text="3"
pl:layout column="2"
pl:id="@+id/button3"
pl:layout width="match
pl:layout height="wrap

parent"

content" />

parent"

content" />

parent"

content" />

63



Eropog Movpdng, “XYTKPITIKH MEAETH OAOKAHPOMENON ITTEPIBAAAONTON
AnNantyzH: (IDE) I'ta THN Anmioypria Eoapmorss I''a ANDROID”

<Button
pl:text="-"
pl:layout column="3"

pl:id="@+id/buttonSub"

pl:textColor="@android:color/holo green light"
pl:textStyle="bold"
pl:layout width="match parent"
pl:layout height="wrap content" />
</TableRow>
<TableRow
pl:id="@+id/tableRow7"
pl:layout width="match parent"
pl:layout height="wrap content">
<Button
pl:text="+/-"
pl:layout column="0"

pl:id="@+id/buttonSig"

pl:textColor="@android:color/holo orange light"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="0"
pl:layout column="1"
pl:id="@+id/button0"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="."
pl:layout column="2"

pl:id="@+id/buttonDot"

pl:textColor="Candroid:color/holo orange light"



Eropog Movpdng, “LYTKPITIKH MEAETH OAOKAHPOMENON TTEPIBAAAONTON
AnantyzHs (IDE) I'ta Tun Aamioyperia Eoapmorss I''a ANDROID”

pl:textStyle="bold"

pl:layout width="match parent"

pl:layout height="wrap content" />
<Button

pl:text="+"

pl:layout column="3"

pl:id="@+id/buttonAdd"

pl:textColor="Candroid:color/holo green light"
pl:textStyle="bold"
pl:layout width="match parent"
pl:layout height="wrap content" />
</TableRow>
<TableRow
pl:id="@+id/tableRowl0O"
pl:layout width="match parent"
pl:layout height="wrap content">
<Button
pl:text="CE"
pl:layout column="0"

pl:id="@+id/buttonCE"

pl:textColor="@android:color/holo red light"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="C"
pl:layout column="1"

pl:id="@+id/buttonC"

pl:textColor="fandroid:color/holo red light"
pl:layout width="match parent"
pl:layout height="wrap content" />

<Button
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pl:text="Delete"
pl:layout column="2"

pl:id="@+id/buttonbDel"”

pl:textColor="@android:color/holo red light"
pl:layout width="match parent"
pl:layout height="wrap content" />
<Button
pl:text="="
pl:layout column="3"

pl:id="@+id/buttonRes"

pl:textColor="Candroid:color/holo green light"
pl:textStyle="bold"
pl:layout width="match parent"
pl:layout height="wrap content" />
</TableRow>
</TableLayout>
</TableRow>

</TableLayout>
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IHopaptnpae-B (MainActivity.cs)

using System;

using Android.App;
using Android.Content;
using Android.Runtime;
using Android.Views;
using Android.Widget;
using Android.OS;

namespace Calculatorl
{
[Activity(Label = "CalculatorC", MainLauncher = true,
Icon = "@drawable/icon") ]
public class MainActivity : Activity
{
EditText editTextRes;
EditText editTextNum;
Button buttonAdd;
Button buttonMul;
Button buttonSub;
Button buttonDiv;
Button buttonAri;

protected override void OnCreate (Bundle bundle)

{

base.OnCreate (bundle) ;

// Display Layout
SetContentView (Resource.Layout.Main) ;

//Create objects by Main.axml Id
editTextRes =
FindViewById<EditText> (Resource.Id.editTextRes);
editTextNum =
FindViewById<EditText> (Resource.Id.editTextNum) ;
Button button(0 =
FindViewById<Button> (Resource.Id.button0) ;
Button buttonl =
FindViewById<Button> (Resource.Id.buttonl);
Button button2 =
FindViewById<Button> (Resource.Id.button?);
Button button3 =
FindViewById<Button> (Resource.Id.button3);
Button buttond =
FindViewById<Button> (Resource.Id.buttond) ;
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Button buttonb =
FindViewById<Button> (Resource.Id.
Button button6 =
FindViewById<Button> (Resource.Id.
Button button7 =
FindViewById<Button> (Resource.Id.
Button button8 =
FindViewById<Button> (Resource.Id
Button button9 =
FindViewById<Button> (Resource.Id.
Button buttonSig =
FindViewById<Button> (Resource.Id.
Button buttonDot =
FindViewById<Button> (Resource.Id.
Button buttonCE =
FindViewById<Button> (Resource.Id.
Button buttonC =
FindViewById<Button> (Resource.Id
Button buttonDel =
FindViewById<Button> (Resource.Id.
buttonAdd =
FindViewById<Button> (Resource.Id.
buttonMul =
FindViewById<Button> (Resource.Id.
buttonSub =
FindViewById<Button> (Resource.Id.
buttonDiv =
FindViewById<Button> (Resource.Id.
buttonAri =
FindViewById<Button> (Resource.Id.
Button buttonRes =
FindViewById<Button> (Resource.Id.

buttonb) ;

button®6) ;

button7) ;

.button8) ;

button?9) ;
buttonSiqg) ;
buttonDot) ;

buttonCE) ;

.buttonC) ;

buttonDel) ;

buttonAdd) ;

buttonMul) ;

buttonSub) ;

buttonDiv) ;

buttonAri) ;

buttonRes) ;

//Create events on click

button0.Click += new
buttonl.Click += new
button2.Click += new
button3.Click += new
button4.Click += new
button5.Click += new
button6.Click += new
button7.Click += new
button8.Click += new
button9.Click += new
buttonC.Click += new

buttonCE.Click += new

EventHandler (buttonCE Click);

EventHandler (button0 Click
EventHandler (buttonl Click
EventHandler (button2 Click
EventHandler (button3 Click
EventHandler (button4 Click
EventHandler (button5 Click
EventHandler (button6 Click
EventHandler (button7 Click
EventHandler (button8 Click
EventHandler (button9 Click
EventHandler (buttonC Click

buttonDel.Click += new

EventHandler (buttonDel Click);

)
)
)
)
)
)
)
)
)
)
)

’

I4

.
I4

4

’

4

4

4

’

’

Iz
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buttonAdd.Click += new
EventHandler (buttonAdd Click);
buttonSub.Click += new
EventHandler (buttonSub Click);
buttonMul.Click += new
EventHandler (buttonMul Click);
buttonDiv.Click += new
EventHandler (buttonDiv Click);
buttonRes.Click += new
EventHandler (buttonRes Click);
buttonSig.Click += new
EventHandler (buttonSig Click);
buttonDot.Click += new
EventHandler (buttonDot Click);
}

void button0 Click(object sender, EventArgs e)

{
TypeNum ("0") ;

void buttonl Click(object sender, EventArgs e)

{
TypeNum ("1") ;

void button2 Click(object sender, EventArgs e)

{
TypeNum ("2") ;

void button3 Click(object sender, EventArgs e)

{
TypeNum ("3") ;

void buttond Click(object sender, EventArgs e)

{
TypeNum ("4") ;

void buttonb Click(object sender, EventArgs e)

{
TypeNum ("5") ;

void button6 Click (object sender, EventArgs e)

{
TypeNum ("6") ;
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void button7 Click(object sender, EventArgs e)

{
TypeNum ("7") ;

voild button8 Click(object sender, EventArgs e)

{
TypeNum ("8") ;

void button9 Click (object sender, EventArgs e)

{
TypeNum ("9") ;

void buttonC Click(object sender, EventArgs e)
{

ClearResNum() ;

void buttonCE Click(object sender, EventArgs e)
{

ClearNum () ;

void buttonDel Click(object sender, EventArgs e)

{
if (editTextNum.Length() > 1)
DelNum() ;
else
ClearNum() ;

voild buttonAdd Click(object sender, EventArgs e)

{
TypeAri ("+");

void buttonSub Click(object sender, EventArgs e)

{
TypeAri ("-");

void buttonMul Click(object sender, EventArgs e)

{
TypeAri ("*");
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void buttonDiv Click(object sender, EventArgs e)

{
TypeAri ("/");

void buttonRes Click(object sender, EventArgs e)
{

Calculate (buttonAri.Text) ;

TypeAri ("=");

vold buttonSig Click(object sender, EventArgs e)
{

ReverseNum() ;

void buttonDot Click(object sender, EventArgs e)

{
AddDotNum () ;

private void TypeNum(string N)
{
if (editTextNum.Text!="" &&
editTextNum.Text!="0")
editTextNum.Text += N;
else
editTextNum.Text = N;

private void ClearResNum/()
{
editTextRes.Text = "";
editTextNum.Text = "";
buttonAri.Text = "";

private void ClearNum ()

{
editTextNum.Text = "";

private void DelNum ()
{
editTextNum.Text =
editTextNum.Text.Remove (editTextNum.Length () - 1);
}
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"")

Convert.
Convert.

Convert.
Convert.

Convert.
Convert.

"O")

Convert.
Convert.

"O")

zero",

private void TypeAri(string A)
{
if (buttonAri.Text != "=")
{
Calculate (buttonAri.Text) ;
buttonAri.Text = A;
}
else
{
buttonAri.Text = A;
Calculate (buttonAri.Text) ;

private void Calculate(string C)

{

if (editTextRes.Text != "" && editTextNum.Text !=
{
lf (c |: mww && edltTeXtNum.TeXt |: Hll)
1if (C J— "_|_u)

editTextRes.Text =
ToString (Convert.ToDecimal (editTextRes.Text) +
ToDecimal (editTextNum.Text)) ;
else if (C == "-")
editTextRes.Text =
ToString (Convert.ToDecimal (editTextRes.Text) -
ToDecimal (editTextNum.Text) ) ;
else if (C == "*")
editTextRes.Text =
ToString (Convert.ToDecimal (editTextRes.Text) *
ToDecimal (editTextNum.Text)) ;
else if (C == "/" && editTextNum.Text !=

editTextRes.Text =
ToString (Convert.ToDecimal (editTextRes.Text) /
ToDecimal (editTextNum.Text) ) ;
else if (C == "/" && editTextNum.Text

ClearResNum () ;
Toast.MakeText (this, "Err: Divide by

ToastLength.Short) .Show () ;

}
}
else 1if (editTextNum.Text != "")
editTextRes.Text = editTextNum.Text;
editTextNum.Text = "";
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private void ReverseNum ()
{
if (editTextNum.Text!="" &&
editTextNum.Text!="0")
editTextNum.Text =
Convert.ToString (Convert.ToDecimal (editTextNum.Text) * -1);

}

private void AddDotNum ()
{

if (editTextNum.Text != "" §&&
leditTextNum.Text.Contains ("."))
editTextNum.Text += ".";
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Hapaptypo-I' (MainActivity.java)

package com.example.denis.calculator2;

import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
import android.widget.Toast;

import java.math.BigDecimal;

public class MainActivity extends Activity implements
View.OnClickListener {

EditText editTextRes;
EditText editTextNum;
Button buttonAdd;
Button buttonMul;
Button buttonSub;
Button buttonDiv;
Button buttonAri;

@Override

protected void onCreate (Bundle savedInstanceState) {
// Display Layout

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

//Create objects by activity main.xml Id
editTextRes = (EditText)findViewById(R.id.editTextRes);
editTextNum = (EditText)findViewById(R.id.editTextNum) ;
Button buttonO (Button) findViewById (R.id.button0) ;
Button buttonl = (Button)findViewById(R.id.buttonl)
Button button2 = (Button)findViewById(R.id.button?2)
Button button3 = (Button)findViewById(R.id.button3)
Button button4 = (Button)findViewById(R.id.button4);
Button button5 = (Button)findViewById (R.id.buttonb);
( ) (R )
( ) (R )
( ) (R )
(

’
’

14

Button button6 = (Button)findViewById(R.id.button6
Button button7 = (Button)findViewById(R.id.button7
Button button8 = (Button)findViewById(R.id.button8
Button button9 = (Button)findViewById(R.id.button9);
Button button81g

4
4

4

Button buttonDot = (Button)findViewById(R.id.buttonDot) :;
Button buttonCE = (Button)findViewById(R.id.buttonCE) ;
Button buttonC = (Button)findViewById (R.id.buttonC);
Button buttonDel = (Button)findViewById(R.id.buttonDel) ;

(Button) findViewById(R.id.buttonSiqg) ;
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buttonAdd = (Button) findViewById(R.id.buttonAdd) ;
buttonMul = (Button) findViewById(R.id.buttonMul) ;
buttonSub = (Button) findViewById(R.id.buttonSub) ;
buttonDiv = (Button) findViewById(R.id.buttonDiv) ;
buttonAri = (Button) findViewById(R.id.buttonAri);
Button buttonRes = (Button)findViewById(R.id.buttonRes) ;

//Create events on click
button0.setOnClickListener ( )
buttonl.setOnClickListener ( )
button2.setOnClickListener (this)
button3.setOnClickListener (this)
buttond.setOnClickListener (this);
buttonb5.setOnClickListener (this) ;
( )
( )
( )
( )

14

this
this

14

4

4

4

button6.setOnClickListener (this
button7.setOnClickListener (this
button8.setOnClickListener (this
button9.setOnClickListener (this
buttonC.setOnClickListener (this);
buttonCE.setOnClickListener (this);
buttonDel.setOnClickListener (this)
buttonAdd.setOnClickListener (this)
buttonSub.setOnClickListener (this);
buttonMul.setOnClickListener (this) ;
buttonDiv.setOnClickListener (this)
( )
( )
( )

4

14

14

’

’

4

buttonRes.setOnClickListener (this);

buttonSig.setOnClickListener (this);

buttonDot.setOnClickListener (this);

}

@Override

public void onClick (View view) {

if (view.getId()==R.id.button0)
TypeNum ("0") ;

else if (view.getId()==R.id.buttonl)
TypeNum ("1") ;

else if (view.getId()==R.id.button2)
TypeNum("2") ;

else if (view.getId()==R.id.button3)
TypeNum ("3") ;

else if (view.getId()==R.id.buttoni4)
TypeNum ("4") ;

else if (view.getId()==R.id.buttonb)
TypeNum ("5") ;

else if (view.getId()==R.id.buttono6)
TypeNum("6") ;

else if (view.getId()==R.id.button7)

TypeNum ("7") ;
else if (view.getId()==R.id.button8)
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TypeNum ("8") ;

else if (view.getId()==R.id.button9)
TypeNum ("9") ;

else if (view.getId()==R.id.buttonC)
ClearResNum{() ;

else if (view.getlId()==R.id.buttonCE)
ClearNum() ;

else if (view.getlId()==R.id.buttonDel)

if (editTextNum.length() > 1)

DelNum () ;
else
ClearNum() ;
}
else if (view.getId()==R.id.buttonAdd)
TypeAri ("+");
else if (view.getlId()==R.id.buttonSub)
TypeAri ("-") ;
else if (view.getlId()==R.id.buttonMul)
TypeAri ("*");
else if (view.getId()==R.id.buttonDiv)
TypeAri ("/");
else if (view.getId()==R.id.buttonRes)

Calculate (buttonAri.getText () .toString());

TypeAri ("=");
}
else if (view.getlId()==R.id.buttonSig)
ReverseNum() ;
else if (view.getId()==R.id.buttonDot)

AddDotNum () ;

private void TypeNum(String N) {
if (!'editTextNum.getText ().toString() .equals("") &&
leditTextNum.getText () .toString () .equals ("0"))

editTextNum.setText (editTextNum.getText () .toString () +N) ;
else
editTextNum.setText (N) ;

private void ClearResNum() {
editTextRes.setText ("");
editTextNum.setText ("");
buttonAri.setText ("");

}

private void ClearNum() {
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editTextNum.setText ("");
}

private void DelNum() {

editTextNum.setText (editTextNum.getText () .toString () .substrin
g (0, editTextNum.length() - 1));
}

private void TypeAri (String A) {
if (!buttonAri.getText ().toString () .equals("="))

Calculate (buttonAri.getText () .toString())
buttonAri.setText (A);

buttonAri.setText (A) ;
Calculate (buttonAri.getText () .toString());

private void Calculate(String C) {
if (!editTextRes.getText().toString().equals("") &&
leditTextNum.getText () .toString () .equals(""))
{
if (!C.equals("") &&
leditTextNum.getText () .toString () .equals(""))
if (C.equals("+"))
editTextRes.setText (new
BigDecimal (Double.parseDouble (editTextRes.getText () .toString(
)) o+
Double.parseDouble (editTextNum.getText () .toString())) .toPlain
String());
else if (C.equals("-"))
editTextRes.setText (new
BigDecimal (Double.parseDouble (editTextRes.getText () .toString(
)) -
Double.parseDouble (editTextNum.getText () .toString())) .toPlain
string());
else if (C.equals("*"))
editTextRes.setText (new
BigDecimal (Double.parseDouble (editTextRes.getText () .toString (
)) *
Double.parseDouble (editTextNum.getText () .toString())) .toPlain
String());
else if (C.equals("/") &&
leditTextNum.getText () .toString () .equals ("0"))
editTextRes.setText (new
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BigDecimal (Double.parseDouble (editTextRes.getText () .toString (
)) /
Double.parseDouble (editTextNum.getText () .toString())) .toPlain
String());
else if (C.equals("/") &&
editTextNum.getText () .toString () .equals ("0"))
{
ClearResNum{() ;
Toast.makeText (this, "Err: Divide by
zero", Toast.LENGTH SHORT) .show();
}
}
else if (!editTextNum.getText ().toString() .equals(""))

editTextRes.setText (editTextNum.getText () .toString());
editTextNum.setText ("");
}

private void ReverseNum() {
if (!editTextNum.getText().toString().equals("") &&
leditTextNum.getText () .toString () .equals ("0"))
editTextNum.setText (new

BigDecimal (Double.valueOf (editTextNum.getText () .toString()) *
-1) .toPlainString());

}

private void AddDotNum() {

if (!'editTextNum.getText ().toString () .equals("") &&
leditTextNum.getText () .toString () .contains ("."))
editTextNum.setText (editTextNum.getText () .toString () +".");

}
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