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Avti MpoAdyou

H Java eilval plo yYAWooo TPOYPALHATIONOU N omola pUmopel vol utootnpifet tnv avamntuén
onotaodnmote edpapUoyng os onoladnmote MAATPOPLA, OO TOUC TPOOWTILKOUC UTTOAOYLOTEG
Kot Ta Kntd tnAédwva pe Android péxpLtny Pndlakn tnAedpaon. |0wg o€ KATIOLEG TTEPUTTWOELG
n anodoon va Unv ival n avoUeVOUEVN, WOTOCO 0 GUVIOUOG XPOVOC aVATTTUENG ULaG epappio-
VNG, ELOIKA QIO N EUMELPOUC TTPOYPUUUOTIOTEG ELVOL OTA TTAEOVEKTALOTO QUTHG TNG YAWOOOG.
To oUYyPOUUA QUTO TOPOUGCLATEL KATIOLEG BAOLKEG EVVOLEG TNG YAWOOOC MOl UE TLG TILO PBOOLKEC
BLBALOONKEC TNG UE OKOTIO VA UMOPECEL GTO TEAOG O HaBNTAG va avamTtUEEL LOVOC TOU JLaL JUKPAC
éktaong epapuoyn, n onoia, av eivat duvatov va cuvbudlel Baocelg Sedopévwy, nkowwvia
HéEow SkTuou Kat aMnAemnidpaon pe tov xprotn péow rapabuptkol meptBaAiovroc.

Ta epyaieia mou Ba xpnotpomotoouue eival duo: To meptPAalov mpoypapuaTiopol
GreenFoot kat to Eclipse. Apxtkd a€lomoloUpe ta ekmabeUTIKA TAoveKTpata tou GreenFoot
YLOL L0 TPWTH ELOAY WY OTA AVTIKELUEVOOTPEDH XAPAKTNPLOTIKA TNG YAWOOWC KAl OTOV YEYOVO-
otpedn mpoypappaTiopnd. H mapouciaon Twv aAyoplOpikwy Sopwy emthoyng Kot eravainyng
elval ouvtoun 6edopévou Tou OTL oL LABNTEG TIG £XOUV EQVAOUVOVTNOEL KOl O T(PONYOULEVN
Taén, eite og Peudoyhwaooa eite og mpaypaTiky YAwooo mpoypappatiopov (Pascal/Python).

3TN ouvéxela mapouataletal to meplBaAiov Eclipse to omoio eivat éva e€alpeTiko mepPai-
Aov yLa avamtuén ebpapproywy o€ Java Kol EXEL EVOWHATWHEVA TTOAG epyadeia avamtuéng edpap-
poywv (Ant, javadoc, JUnit). Ze mepintwon mou to meptBarlov Eclipse BewpnBel moAL Bapu yia
TOUG UTIOAOYLOTEG TOU €pyacTnpiou MANPOGOPLIKAG UITOPOULE VO XPNOLUOTIOLCOUE VAV TTOAU
eladpu ouvtaktn nnyaiou kKwdika onwe to Notepad++ Kal HETAYAWTTLON KAl EKTEAECH ATO TN
VPO EVTOAWV KATL TIOU Sev elval dlaitepa eAKUOTIKO yLa Toug Labntég. O ekmatdeuTIkOg, av
B€Nel, Umopel va XpnoLUOTIOL 0L KATIOLo GAAO TIEPLBAAAOV TPOYPAUUATIONOU TNG Java To omoio
TOU ETUTPEMEL TNV EMITEVEN TWV SIOAKTIKWY OTOXWV Tou AvaAutikoU Mpoypappatog Imoudwy
(ANZ) uropel va to KAvel. To 810 TPoaLPETIKA gival Kat N xprion tng BBALoBNKNC tng Java Task
Force (JTF) tTng ACM n omola otnv apyn Ba pag Bonbnoel va anodlyouue tig SUOKOALEC TToU
QVaKUTITOUV KOTA TOV TTPOYPAUUATIOUO AELToupyLwY €Ll0060ou/e€080u. H xprion tng BLBALoBRKNG
Ba pag Bondroet va armokpUPOUHE APKETEC EMOUCLWOELG AEMTOUEPELEG TNG YAWOOOC TIOU OTA
TpwTa podrpata propei va SuckoAéPouv opKeTAE Toug HadnTEC.

O yevikotepOg okomog elvat va €pBouv oL padnteg oe emadn pe tn pthocodia avarmtuéng
pLaG oOAOKANPWHEVNG EPapHOYNG O€ Java KaL OxL Vo LaBouV TLG AETTTOEPELEC KATIOLOU TIOKETOU I
TePLBAAAOVTOC TIPOYPAULATIOMOU TIoU aUplo propet va Bewpnbet Eemepaopévo. Apa kabwg Ba
avamTuooouV TV edpappoyn Toug eival KaAn paktikr va avalntolv oto dtadiktuo BEATIOTEG
AUoelg og mpoPArpaTa tou 6o cuvavTooUV PECW SLKTUAKWY TOTWVY OTIWG To stackoverflow kat
va. UropoUlV va Xpnolionolouv tnv tekunpiwon twv BBAodnkwyv tng Java wote va Bplokouv
ypriyopa kot eUKoAa auto mou Paxvouv.
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Eloaywyn otov Avtikelpevootpedn Mpoypoppatiopo

Zto)ol

Ol paBntéc va umopouv va:

Meplypadouv OAa Ta 0TASLO AVATITUENG EVOG TIPOYPAULATOG
Avoyvwpilouv Ta GUYKPLTIKA TTAEOVEKT LATOL TOU OVTLKELUEVOOTPEPOUG MTPOYPAUUATIOUOU

YAomoloUv OAeG TI§ pAoELS avamntuéng mpoypaupatog (cuvtagn, uetadpaon, d16pbwan ou-
VTOKTIKWV AaBwv, EKTEAEDN) OTO TIPOYPAUUATLOTIKO TtepLBAAOV

Meplypadouv TIg KAAOELS KAl TIG UTTOKAQOELG
AnuoupyoUv Kat va Staypddouv KAACELG KAl OVTLKELUEVA

Avayvwpilouv OtL and pia KAdon pmopouv va SnuoupynBolv ToANA avTikeipeva Ta omola
Ba £X0UV TA XAPAKTNPLOTIKA KA TIG LEBOSOUG TNG KAAONG QUTNG

Evotnteg Kedahaiov

H yAwooa rmpoypappatiopol Java

To meplBAar\ov ekTéAeaNG TS YAWooaC

MvwpLuia pe to meptBaiiov mpoypappatiopol Greenfoot
KAGoeLg kol AvTiKeipeva

YrokAAoEeLg Kat YIEPKAAOELG

I610TNTEG AVTIKELUEVWV

Avarmtuén amAwy TPoyPoUUATWY
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1.1. HyAwooa npoypappaticpou Java

H Java dnuoupynBnke to 1995 amo tn SUN kat Bewpeital autr Tn oTyun pia amno tig o on-
Hod el YAwooeg oTov XWPo TG mAnpodoptkng. Xtig 13 NoepuPpiou tou 2006 n Java €ylve mAéov
Hla YAwooa avolxtou kwdika (GPL) 6oov adopd To HETAYAWTTLOTH (javac) Kol To TAKETO AVATTU-
&n¢ (JDK, Java Development Kit). A to 2010 kot petd n etatpio AoylopikoU Oracle Corporation
e€ayopaoe Tnv Sun Microsystems kat padi e autrv OAEG TLG TEXVOAOYIEG (MVEUHATIKA SiKalwua-
Ta/ MaTéVteg) mou n SeUTePN ElXE oTNV KATOXI TNG N EiXE SNULOUPYNOEL.

H Java eival po yAwooa ou XpnoLUOTOLE(TAL APKETA YLa SIKTUOKES EPAPUOYEG 1 yLa edap-
HOYEC TIOU eKTEAOUVTOL HECW browser otov maykoopto otod (applets). Tuupwva pe toug dnut-
oupyouG TNG, N Java elval ULoL amAr, AVTIKEILEVOTTOEPNC, KATAVEUNUEV, SLEPUNVEUOUEVN, LOYU-
pn, aocealng, moAvvnuatikn kot Suvaulkn yAwooa.

H Java oxedldotnke apxikd yla thv avarmtuén edpoppoywv Pndlakng thAedpaong He tnv
apxtkn ovopaoio Oak, Opwe N W6€a autr ATAV TOAU TPOXWPNHEVN YLOL TNV EMOXN TNG KOL EYKA-
TaleipOnke. QOTO00 AUTO TIOU IPOEKUYPE NTAV ULa YAWwooa PeE oUvVTaEn Tou €polale TIOAU OTLC
C, C++ KO L€ LA GNUOVTLKN VLo TNV €1oxN ekeivn duvatotnta. Na propel va ekteheltal o OAEG
TIG MAaThOpUES. To apylko ouvenua ntav “Write Once, Run Anywhere” (WORA). Auto onpai-
VEL OTL TA TIPOYPALLLLATA TIOU £(val YpappEVA O Java «TpéXouv» akplBwe To (6o oe Windows,
Linux, Unix, Macintosh kat ocUvtoua Ba «TpEXOuV» OKOUA KoL O KOVOOAEG TTOLXVIOLWY, OMWG TO
Playstation, xwplg va xpelaotel va Eavayivel LETAYAWTTLON O YAWoOoW UNXavhg f va aAAdeL
KATL OTOV TiNyaio Kwdika ou ypale 0 MPOYPAUUATLOTAG.

AuTO odelheTal 0TO yeyovog OTL OTav £va POYPAUpa o€ Java petayAwttiletal, auTo mou o
payetal Sev elval KWOLKOG LNXOVAG YLO VAV TIPAYUOTIKO enefepyaatr), aAA €va e€ELOIKEVUEVO
£160¢ KWdLKa YyvwoTo we java bytecode, Tou «ameuUBUVETALY GE LA ELKOVLIKA UNXAVH, YVWOTH WG
Java Virtual Machine. O kw8kag autodg ekteAeital anod to neptBarlov ektéheonc tng Java (Java
Runtime Environment, JRE), mou eivat Stadopetikod yia kabe Aettoupyikd cvotnua. To JRE dev
elvat petayAwttiotig (compiler), aAAd Stepunveutnc (interpreter).

Apa ylo va EKTEAEGOUE [La EAPOYN java 0TOV UTIOAOYLOTH WOC, TIPETIEL VO EXOUE OTIWO-
dnmote to meptBarov ektéheonc tng Java, dnAadn to JRE. MNa tnv avantuén ebappoywy xpeLa-
{OHOTE QKOO TOV HETAYAWTTLOTA TNC java (javac) yla va LETATPEPOUE TOV KWELKO TTIOU EXOUE
vypael os java bytecode, kat évav ka6 ouvtaktn kwdika (editor) otov onolo Ba ypagoupe to
TPOYPOAUHA pag. OAa autd yivovtal eUKoAQ Kal ypriyopa HEoa oo éva OAOKANPWHEVO TPo-
VPOAUUATLOTIKO TepIBAMoV 0w eivat to Eclipse mou diatiBetal dwpedv amo tn dtevBuvon
http://www.eclipse.org kot to omnoio 0o XpnoLLOTIOiCOUHE E6W.

Ewkova 1.1. 1At tkaoio UETAYAWTTLONG KOL EKTEAECNG TTPOYPAUUATWY Java

(17]



Ektog anod tnv avefaptnoia mAatdopuag, HEPog TG enttuxiog tng Java odeiletal oto yeyo-
VOG OTL elval n mpwtn YAwooa mou €xel oxedlaotel eldikd yla va emwdeAnBel ano tn duvaun
tou Maykoouwou lotol (www, 3w), mou gpdaviotnke Aiyo mpv amd tnv kukhodopla Tng, Kat
OUYKeKPLUEVA TO 1995. EkTOg amd Ta mapadoolakd mpoypdppata, n Java divel tn duvatotnta
QAVATTUENG IKPWY SLaSPACTIKWY TIPOYPOUUATWY TWV yvwoTtwv applets, Ta omoia propolv va
eKteAEGTOUV UTIO TOV €AeyX0 evOG puNopeTpNnTH LoToU (web browser). Qotdoo n apyttektoviki
tou MNaykooptou lotol £xel e€eAixBel kat oL pikpoedappoyEg Sev xouv mMAEov amniynon, ylott
£X0OUV avTIKataoTaBel amo mo oUyxpoveg texvoAoyieg, onwg Flash kat HTMLS.

1.2. To nepBaAlov ektéAeonG TG YAWOOOG

KaBe ouotnua umoAoyLotr Umopel va eKTEAEDEL [ XaunAoU emumédou yAwooo mou lvat
OUYKEKPLUEVN YLo TO €160¢ Tou UALKOU. H yAwooa autr ovopdletal y\wooo punxavig. Kabe eme-
Eepyaotnc €xeL Tn Sk Tou yAwooo punxavig. Emedn opwe n yAwooa pnxavng eivot apketd du-
ovontn otov avBpwmo, N avamtuén Twv epapuoywy yivetal otig Aeyoueveg yAwooeg unAov
emunédou. Ma va ekTeAeOTEL €val TETOLO TIPOYPOUUO UTIAPXOUV U0 TPOTOL: e UETAYAWTTLOTH
(compiler) A pe dtepunveutn (interpreter). O petayAwTtlotrg EAEYXEL TOV KWSLKA yia AdOn Kat
TIOPAYEL £Va LOOSUVALLO TIPOYPOUUA OE YAWCTW UNXAVAG Y10 TOV GUYKEKPLUEVO TUTIO UTTOAOYLOTH
KQL TO OUYKEKPLUEVO AELTOUPYIKO cUoTNUA. O SLEPUNVEUTHG EAEYXEL KOl EKTEAEL YPAUU — VPO~
U Kot 6ev MapAYEL EKTEAECLUO TIPOYPAUUA VIO CUYKEKPLUEVO TUTIO TAXTPOpUAG. ATAG KABE
TAaTPOpua ivat epodloopévn e Tov KATAANAO SleppnveuTr, 0 omolog SEXETAL Eva TTPOYPa-
pa otn yAwooa uPnAou emumédou kat adol eAéyEel pa-pLo eVIoAn yla Tnv opBotnTd Tng otn
OUVEXELQ TNV eKTEAEL.

H Java xpnouomolet pa aAAn otpatnykr. Ta mpoypaupata PetayAwtti{ovtal apyka oe pia
evlapeon yAwooa yvwoth we java bytecode. H yAwooa auth elvatl 0UCLOOTIKA N YAWOOO ULAG
ELKOVIKAG KNXaVNG, yvwotng we Java Virtual Machine (JVM). Ztn cuvéxela To mpoypaua TOU
TpoKUTTEL o€ popdn java bytecode ekteheital amnd tov Sieppunveutr) kabe mAatdopuac.

Ewkéva 1.2.1 Atadikaoia avantuéng mpoypauuatog Java

Itnv Ewova 1.2.1 daivetatl n Stadikacia avantuéng evog amlol MPoypAapUaTog o Java.
AdoU to ypaPoUE O€ KATIOLOV GUVTAKTN TTNYOioU KWALKA, TO TTPOYPOHUA TIEPVAEL amtd TO UETA-
yAwTtTlotn (compiler) kat mapdayetal o eVOLAUECOG KWOLKAG YLa TNV ELKOVIKA Unxavn tngJava. To
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apxelo tou mnyaiov kKwdKa ExeL kaTtAAnén java, m.y. Hello.java, evw to apxeio e TOV KWOLKA [n-
xavng €xeL kataAnén .class kat otnv mpokelpévn mepimtwon Hello.class. Katomuy yivetal n obvoe-
on Ue TG BBALOBNKES MPOYPAUUATIOUOU TTOU XPnotonololvTal (acm.program) Kot opayeTat
TO TeALKO apXelo yla EKTEAEDN QO TNV ELKOVIKN KNXavI TNG Java. £Tn cuvexela Omote BENOUE
VOl EKTEAECOUE TNV edapuoyr], KAAOULE T Unxavh EKTEAEONC TNG Java e OPLOWA TO APXELO jar.

1.3. Ilvwppia pe To MePBAAAOV TPOYPOLHOTLOMOU
1.3.1. Greenfoot

To Greenfoot eivat éva OAokAnpwpévo NeptBaiiov Avamtuéng Edappoywv (IDE) mou éxel wg
oKkorod T S18ackaAio TOU AVTLKELUEVOOTPEDOUC TPOYPAUUATIONOU HE TN YAWOOA TTPOYPOLUATL-
ouoU Java. Ito meplBAaAlov auTo dnuloupyeital évag KOoUoG Léoa oTov omoio aAnAoemidpouv
SLadopeg popdég (actors) kat umopouv va UAoToltnBouv PoyPAUATA TTIOU adOopOoUV OE TIALYVI-
510, TPOCOUOLWOELG Kot ypadLKA.

H 086vn tou Greenfoot ywpiletal os Tpia pépn:

¢ Tov Kdopo (World), péoa otov omoio {ouv Ta QVTIKELLEVA TTOU SNLLOUPYOULE KOL O OTIOLOG
Kot BAVEL TO LEYOAUTEPO HEPOG TNG 0BdVNC.

o Tnv epapyikn doun twv kKAdoswv (Class hierarchy), ormou ¢aivovtal o Llepapxikn doun
OAOL OL TUTIOL TWV QVTIKELUEVWV TIOU XpnotpomoloUpe (Ot tumot avtikelpévwy ‘World’ kat
‘Actor’ epdavilovtal og OAa ta oevaplo tou Greenfoot). OAot oL TUTOL TWV AVTIKELUEVWY
€MeKTE(VOUV TOUC apXlkoug TuTtoug World kat Actor kat utoBetouv Tig LBLOTNTES Kal TNV
OTOLa AELTOUPYLKOTNTA TOUC.

e Tnv KOVoOAQ XELPLOMOU, TIOU PPLOKETAL OTO KATW HEPOC TNG 000vNnG. H ektéleon evog
OEVOPLOU YIVETAL LE TO TATN A TOU KouproU Ekkivnan. H puBuion tng taxUtnTog EKTE-
Aeong ylvetatl pe tnv unapa KUALong Tayutnta. MNa va eKTEAOUE Bria - Bria To oevapLo
TIOTAE TO Kou Tt Apaan. Av BENou e va EEKLVIIOOUE TNV EKTEAEDT ATTO TNV APXN TTOTAUE
To Kouuni Enavagopa.

Ewkéva 1.3.1 To Baotko napadupo tou Greenfoot

210 MAvw PEPOG TNG 000VNG UTtdpXOUV To 0pLIOVTLO LeVOU: Zevaplo, Emegepyaoia, XelpLoth-
pla kat BorBeta.

H amoBnkeuaon evog avtiypadou tou oevapiou, yivetal pe KAk otnv emiAoyr] Save as... 6TO
HEvVoL Zevaplo.
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1.3.2. Eclipse

To Eclipse givat éva dnuod\ég mepBAAAov mpoypappatiopoU yia tn yAwaooa Java, aAAd xpn-
OLUOTIOLE(TOL KAL YL TOV TIPOYPOUUUATIONO GAAWY YAwoowv onwg: Ada, C, C++, Perl, PHP, Python,
Ruby k.a. To gpyaleio auto mpoodEpel eUKOAEG OTNV EKTEAECN QUTOVOUWVY TPOYPAUUATWY
OTWG Kal pikpoedappoywy (applets). TElog yia to Eclipse umapyet kat to Android Development
Tool (ADT) plug in, yta tn dnuioupyia edpappoywv Android.

1o Eclipse o xpriotng Ba mpémnel va emhé€eL Eva pakelo oto Sioko yia to workspace dmou Ba
elval anoBnkeupéva ta project tou (Etkova 1.3.2.1). Mmopouv va amoBnkeutouv oANd project
oto (610 workspace aA\a oe Stadopetikoug urtodakélouc. To Eclipse umootnpilet moAamAoUg
Xwpoug epyaciag (workspace) kot umopoU e va emhé€oupe workspace, otav Egkvape to Eclipse.

Ewkova 1.3.2.1 Etidoyn) tou ywpou epyaciog (workspace) oto Eclipse

MOALc «avoiel» To Eclipse epdaviletal n Baotkr 066vn Tou mou amoteAeital ano napddupa
ota onola avantuooetal pa epapuoyn (Ewkova 1.3.2.2). Ta Baoka elvat:

Package Explorer — lepapyLkdg TpOMOC Mapouciaong Twv epapuoywy o popdn dakéAwv kat
apyelwv.

Problems — Antelkovilel mpoeldomnotnoelg (Warnings) kat opaipata (Errors) katd tn Stapkela
avantuéng.

To KevtpKo Ko peyaAltepo mapddupo - To XpNOLLOTIOLOULE yLa Vo ypdou e KwSLka.
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Ewova 1.3.2.2 To neptBalov epyaociag tou Eclipse

2T0 EMAVW UEPOG TNG 000VNG BAEMOUE Lo UIApa UE SLAdOopa LEVOU KaL Ao KATW akpLBwG
pLot AAAN pdpa pe S1adopa KOUUTILA GUVTOULAG OPLOUEVWY BACIKWY AELTOUPYLWV.

H &nuioupyia tou Project yivetat and to pevou File-»New->Java Project. 2to napdBupo St
aAdyou ou avolyet Sivoupe To 6vopa Tou €pyou (Ewkova 1.3.2.3). Adrivoupe TG GANEG ETILAOYES
Tou ropadupou Stahdyou otig mpoemNeyéveG TLUEC. To Eclipse Snuioupyel autopata to dpake-
Ao src ka to pakeAo pe TG BBALOBNKES TOU CUCTIUATOC.
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Etkéva 1.3.2.3 Anutoupyia evog véou project

3TN ouvéxela, Bo TPEMEL va SNULOUPYOOULE TIC KAAOELG TTIOU OITOTEAOUV TOV KOPUO TOU
mpoypappatoc. H dnuioupyia tng kAaong yivetatl anod to pevou File->New->Class, onote gp-
daviletal To mapabupo Staldyou mou adopd TNV KAdon. EmAéyoupe to €i60¢ TG KAAONG Kol
¢ Sivoupe ovopa. To mpoypappa Tn dnUloupyel autopata, Omwe eniong Kat Tn doun t™e. 2Tn
OUVEYELQ UMOPOUE VA EEKLVIOOUE VAL YPAPOULE TOV KwSLKA .

M Vo EKTEAECOUE TO TIPOYPAUUA HaC, ETIAEYOUE Ao To Hevol Run->Run.

1.4. KAQoeLg Kal AVTIKELpHEVQL

OLk\aoelc (classes) kat ta avtikeipeva (objects or instances) sivat OepeAwdelg évvoleg otov
QVTLKELUEVOOTPEDI TPOYPUUUATIOUO.

Baowkn apxn mavw otnv omnola otnpiletol o AVTIKELUEVOOTPEDAC MPOYPAUUOTIONOC ival N
T(POGEYYLON TOU TPAYHUATIKOU KOGHOU, O OTOL0¢ amoTEAE(TOL Ao avTKeLpeva oA d i oUvOeTa.
Ta avtikeipeva €xouv £va cUVOAO XAPAKTNPLOTIKWY - LSLotrtwy (attributes) mou mpoodlopilouvv
TN $UOLKN Toug UTtooTaon. KABe avtikelpevo emiong, €XeL KAVOVEC CUUTEPLHOPAC KoL UITOPEL vaL
€KTEAEL OUYKEKPLUEVES EVEPYELEG (LEBOSOUC), avaloya e Ta pnvopata mou AapBavel amnod To
nieptBaAAov oto omoio Bploketal. Emiong, £va avtikelpevo propel va emdpad mavw o’ éva aAAo
QVTLKELPEVO OTEAVOVTAG TOU TO KOTAAANAO pAVUHQL.

Q¢ napadelypato oVIIKEILEVWY amtd TOV TIPAYHUATIKO KOO0 UOPOULE va avadEPOUE TOV
AvBpwro, To TNAEXELPLOTHPLO KaL TNV TNAeopacn. Kabe AvBpwrtog éxel kamota Wolaitepa xapa-
KTNPLOTIKA — LOLOTNTEG OTWG TO GVOUA Tou, TNV NALKia Tou, To GUAO TOU, TO XPWUA TWV HATLWV
Tou K.ATL. Emiong umopel va ektelel SLAPopeC EVEPYELEC OMWG VAL TTEPTIATA, VA TPWEL, VA TPEXEL,
va yeAAEL, VO TTATAEL KOUUTILA K. AT TO TNAEXELPLOTAPLO EXEL XAPAKTNPLOTIKA OMIWGE UNKOC, XPWHA,
TIANKTPO K.ATL. KOl EKTEAEL TNV EVEPYELD EKTIOUTING OAUOTOG. H TNAeOpacon £XEL XAPAKTNPLOTIKA
onwe péyebog, sukpivela K.ATL Kol ekteel Sladpopeg evépyeleg Omwe KAsiowo, aAlayr Kava-
AoU, auéopeiwaon évtaong nxou K.AT., avaloya pe ta epebiopata mou S€xetal amnod to nepPal-
Aov tne. Matwvtag o avBpwrtog to koupri aAlayng TNAEOMTIKOU oTaAOUOU OTO TNAEXELPLOTAPLO,
QUTO UE TN OELPA TOU OTEAVEL KATAAANAO HAvUpa TTPOC TNV TNAEOPAON, N Omola 0T CUVEXELQ,
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€KTEAEL TN OUYKEKPLUEVN evEpyela aAlalovtag KavaAl. Matwvtag o avBpwmog To Kouuni au-
€Nong TG €vraong Tou NXOU OTO TNAEXELPLOTAPLO, AUTO HE TN OElpd Tou OTEAVEL SladopeTIKO
UAvUpa otnv tNAedpaon, n omolo 0T CUVEXELD AUEAVEL TNV €vTaon Tou Nxou. Nwg yvwpiloupe
OUWG TL eVEPYELEC elval og BEon va ektelel To avtikeipevo tnAedpaon; O 0pog «TtnAedpacn»
QVATTAPLOTA LA OLKOYEVELD AVTIKELUEVWV TOU 18Llou tumou (KAdon). O evépyeLeg TTou Umopel va
€KTEAEL VOl OVTIKELEVO WC ATTOKPLON O €val LVUUQ, £Xouv KaBoplotel amod tnv kAdon tou. OAa
T OVTLKELPEVA TNS KAAONG TNAEOpaon ekTeENOUV TV (SLa evEpyELa WG amOKpLon oTtov (610 TUTo
unvOpatog (m.y. aAayr tnAgomtikol otauo).

Yuvoyilovtag Ba Aéyayple OTL pia KAAon kKaBopllel TIG APXLKES LOLOTNTEC KAL TLC CUUTEPLDOPEC
TWV OVTLIKELLEVWY TIOU TIPOEPXOVTOL altd aUTH. H KAAoN lval To MPOTUTIO, TO 0XESLO, N adnpnUE-
VN TLePLypad TOU QVTIKELUEVOU. TO QVTIKELEVO ELVAL N XOPAKTNPLOTIKNA TEPMTWon £bAPUOYNG
HLaG KAAoNG N OTwG AELLE £Vl GUYKEKPLUEVO OTLYULOTUTIO TNG KAAONC.

Napddeypa:

H kAdon AuTokivnTo €XEL XAPAKTNPLOTIKA (UnXowvr, POSEC, TIUOVL, UNXOVIOUOG TTAONyNnong,
K.Q.) Kot Aettoupyleg (ekkivnon, médnaon, petaBolr taxutntag, alayn kateuBbuvong, K.d.), ot
omnoleg kaBopilouv Tn ocuunepldpopd NG KAAONG.

To avtikeipevo Autokivnto 1 éxeL GUYKEKPLUEVEC TLUEG OTLG LBLOTNTEC TToU opilovtal amd tyv
KAQON TOU, VW To AUTOKIVNTO 2 €XEL SLODOPETIKEG TLUEG OTLG LOLOTNTEG TOU. AnAadH:

Autokivnto Autokivnto 1 Autokivnto 2
-Kwntripag Kwntiipag = 1800 20V Kwntipag = 1600 16V
-Tpoyot Tpoxoi=4 Tpoxoi =4
-Tiuovt Mopteg =3 Nopteg =5
-Nopteg | e
-Exkivnon()

- Nédnon()

- aAayn katevBuvonc ()
- petaBoAn taxutntog()
-()

1.5. YrokAAoeLg Kot YIEPKAQOELG

Jtnv Java (Kot yeviKOTEPA OTOV QVTIKELUEVOOTPEDT] TIPOYPAUUATIONO) oo pia kKAaon pro-
pel va dnuioupynBet pia véa KAAGN amdyovog Tou KANPOovopEL OA Ta XOPAKTNPLOTIKA KOt TLG
AeLToupyieg TS UNTPLKAC KAAoNG. Mia KAAon TIou KANPOVOUEL XOPaKTNPLOTIKA KoL AELTOUPYIES
amno pa AN kAdon kaheitat urtokAdon (subclass) kat n kAdon anod tnv onoio kKAnpovopoUvTat
kaheital urtepkAdon (superclass).

H 5€a givay, va umtapyeL pla yevikn kKAdon (urtepkAdon), pe KAmoLa XOpaKTNPLOTIKA KoL AEL-
Toupylec, amo tnv onmola PmopoU e va opioou e eELOIKEUEVEC TTOPAANAYES TNG (UTMOKAQLOEL).
Mia umokAdon Umopel va TPOTIOMOLEL KATTOLEG amd TIG AELTOUPYIEG TNG UTIEPKAAONG TNG 1 va
opilel emumAéov Kal TIC SLKEG TNG MOVOSIKEG LOLOTNTEC Kal Aettoupyieg. Mia KAdon prmopel va
£XEL AMEPLOPLOTO APLOUO UTIOKAACEWY OAAA LOVO WL UTIEPKAGDT). ZTOV OVTIKELUEVOOTPEDI) TIPO-
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YPOUUOTIONO N EMEKTAON TWV KAACEWV O TILO eEELOIKEUPEVEG KAAOELG ELVaL YWWOTH WG KAnpo-
VOULKOTNTAL.

Jtnv Ewova 1.5.1 n kAdon Autokivoupevo Oxnua eivat n umepkAdaon, evw n MotooukAETa,
10 EmBatiko kat to optnyod eival oL UMOKAACELS TNG OTIOU N KABE pia elval pia EELBIKEVPEVN
riapaAayn Tne.

AuTtokvoupevo Oxnua

~Tove

- Tpoyot

- Kwntrpag

- Exkivnon()

- Nédnon()

- ANayn katevBuvaong ()

- MetaBoAn tayutntoag()

A A A
MotooukAéta Erupatiko ®optnyo
- Twow - Tiovt - TiovL
- Tpoyxot - Tpoyot -Tpoyot
- Kwntipog - Kwntrpag - Kwntrpag
- KaBopa - KaBopa - KdBiopa
- Bpayiovag otripéng - OAAOG ATTOCKEU WV - Kapotoa
Exkivnon() - Ekkivnon() - Ekkivnon()
- Nédnon() - Nédnon() - Nédnon()
- AN\ayn katevBuvong () - ANayn katevBuvong () - ANayn katevBuvong ()
- MetaBoAn toxutnrag() - MetaBoAn toxutntag() - MetaBoAn toxutntag()
- Avolypa Bpayiova otripiéng () - Kivnon OmuoBev() - Kivnon OmuoBev()
- Avatponn kapotoag()
- ZeO&n kapotoag()

Ewkéva 1.5.1 YrepkAdon - YmokAdoelg

210 mapandavw napadelypa, n kKAaon EmBatikd kKAnpovopel OAa Ta XapaKTNPLOTIKA KOL TIG
A&Ltoupyieg TnG UTEPKAAONG TNG AUTOKLVOUHEVO OXNHA, OTIWG TLLOVL, TPOXOL, EKKivnan, TESN-
on KA. Kal emuTAéov opilel VEO YOPOAKTNPLOTIKA KAl AElToupyieg Omwe To kablopa, n Kivnon
OmuoBev k.o H kAdon MotooukAEta KANPOVOLEL OAQ TAL XOPAKTNPLOTIKA KL TIG AELTOUPYLEG TNG
untepkAAGong tnG AutoKvoUpevo Oxnua, Omwe TLUOVL, TPOXOL, ekkivnon, mEdnon KA. Kol et
TIAEOV OpLlEL VEQ XOPAKTNPLOTIKA Kot AsLtoupyieg Omwg to Kabiopa, Bpaylovag othpléng, Avoly-
pa Bpayiova otripténg KA.
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1n epyaotnplakn aoknon:

Nepypadn oevapiou: évag Batpayog Kveital péoa oto MAEyua tou Kéouou FrogWorld kat
nipoonabei va Gpdel 60EC MEPLOCOTEPEC UUYEG UMOPEL, OO AUTEC TToU TLBAVOV UTTAPXOUV HECT
0€ QUTO.

Avolyoupe to meptBallov Greenfoot kot dnULOUPYOUHE £va VEO GEVAPLO TIATWVTAC HE TO
TIOVTIKL 0TO Hevol Sevdpto kat emhéyovtag Néo. tnv 006vn mou epdaviletal Sivoups oto 6vo-
ua pakéhou tn Aé€n FrogEatFlies (o titAog Tou oevapiou pag) Kat MATAUE TO KOUUTL Anutoupyia
(Ewova 1.5.2).

Ewova 1.5.2 Anutoupyia véou aevapiou oto Greenfoot

To OgVAPLO ULOIC CUYKEKPLUEVNG EGOPUOYNC OIMOTEAELTAL OTTO HLa OPASa Ortd KAAOELG KOl TO
oUVOAO TOU KWELKO TTOU KATaoKeUAovTal yLa Tnv uAomoinor] tng. Kabe Aettoupylkd oevaplo oto
Greenfoot, Ba pénel va €xel TouldyLotov évav KOopo, kal Kamoleg popdec (Actors).

JTNV TEPIMTWON TOU OEVAPILOU Hag oL HopdEC TTou Ba xpnoLomoL)coupe eivat dUo, pLa pop-
®n ue ovopa Frog (évag Batpaxog) kat o popdn pe ovopa Fly (poya). O Batpaxog kat n poya
£XOUV WG XOPOKTNPLOTIKA: TIC CUVTETAYHUEVEC TOUG (TETUNUEVN KaL TETAYHUEVN) OTO TTAEYLO TOU
Koouou, Tov mpooavatoAloUo TOUG OXETIKA [E TOV 0pl{ovVTlo dfova o€ HOLPEG, TN Hopdn mou
€Xouv, Tov KOO0 TIou avriKOoUV Kol UITopoUV va eKTEAOUV TLG AKOAOUBEC EVEPYELEG: VA KLVOUVTOL
péoa oto mAéypa tou Koopou FrogWorld kat va otpiBouv. O BAtpayog £xeL EMUTAEOV WG XOPA-
KTNPLOTIKO TOV apLBUO TwV HUywV TIou €Xel GAEL KAl WG EVEPYELX TTOU UMopel va ekteAel To va
TPWEL HUYEC. Ze emOpeva padnuoata Ba mpooBETou e EMUTAEOV XAPAKTNPLOTIKA 0TNV edapuoyn
HOLC, OTIWG TOV EAEYXO TWV QVTIKELLEVWV QIO TOV XPHOTH, EVA LETPNTI] TIOVTWV KTA.

Itnv 006vn pog e€la PAEMoUUE OTL OTNV
Lepapyia Twv kKAdoswv tou Greenfoot umap-

Xouv mavta 600 KAACELG:

- H World, mou mapéxel Tnv €lkova Tou
unopabpou yla tov Kdopo tou oeva-
plou pag kat kaBopilet To uéyebog kal
TNV avdAuon tou, Kot

- H Actor, mou mopdyel Ta QVTIKEIPEVA
Nl OTLYULOTUTIOL TTIOU EVEPYOUV OTO O€-
vaplo.

Ol KAGOELG QUTEG OTMOTEAOUV TIG UTEP-

KAAGELG OAWV TV KAACEWV MOV ameLkovilo-
vToL ypadLka atnv 00ovn.
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Twpa XpelalopaoTe va SnULoUpPYNooUE pia véa KAaon (évav véo Koopo), n omola amoteAet
unokAdaon tng kAdong World. Autr n véa khdon Ba eival o Koopog péoa otov omolo Ba kivouvtal
oL LopdEC TOU oevapiou pag. Na va Snuioupyrooupe To véo KOopo KAVOUUE UE To TovTikL ekl
KALK TTAvw oTo €lkovidlo World. Amo to pevou mou eudaviletal emhéyoupe to nedio Néa umo-
kAdon kot tnv ovopdloupe FrogWorld, pe eikova background: cell.jpg (Etkoveg 1.5.3 kat 1.5.4).

Ewkova 1.5.3 Anutoupyia urmokAaong Ewova 1.5.4 Néo ovoua kAdang

Jupudwva pe T 60O ElmMape Topa-
navw, n FrogWorld elvat umokAdon tng
World, enekteivel 6nAadn tnv umepkAdon
World pe véa XopaKTnpLoTIKA e Ta omola
Kat e€eldikevetal (m.y. umoPabpo, Sia-
otaoelg K.Am.). H oxéon umepkAdong-u-
TIOKAAONG amelkoviletal ypadLkd oto me-
ptBarov tou Greenfoot pe to BENog mou
ouvdéeL tnv kKAaon FrogWorld pe tnv kAd-
on World (Ewoéva 1.5.5).

Ot aM\ayég Tou TIPAYUOTOMOLAoa-
pe Ba epdavicbouv oto meplBaiiov Tou
Greenfoot adol MPWTa LETAYAWTTIOOU UE
TO TIPOYPAUUA MAG, TIATWVTAG TO KOUMTTL
MetayAwttion oAwv.

Ewkova 1.5.5 Zxéan UeETaéU TwV KAATEWYV

To enopevo Brpa ival va SnULoupynoou e TIG KAGOELG YLo Ta avTIKE{peva Tou Ba pag xpeL-
Q0TOUV 0TO GEVAPLO pag, SnAadn to Batpoayo Kat tn puya. Mia Kok oxediaon tou Koopou gival
va SNULoUpYAooUKE pla urtokAdaon tng Actor, tTnv kKAdon Animal ({wa) kat 0o UToKAAOELC TNG,
™ Frog kat Fly. H kA&on Animal dgv Ba £xel kAmola €lkova, evw oTlg KAAoelg Frog kat Fly Ba
Sdwooupe TG elkoveg frog.png kat fly.png avtiotoya, mou Ba TG Bpoue HEoa otnv Katnyopla
€LKOVWV «animals» (Elkova 1.5.6).
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Etkova 1.5.6 Ot véeg kAaoelg Frog kat Fly

Otav kavouue pia aAhayn otov nyaio kwdika i otnv Soun ULag KAAong, To avtiotolyo €L-
Kovidlo epdaviletal pe piyeg, KATL TOU onuaivel OTL oL aANayEG ev €XOuV TEPATEL 0 YAwooo
HNXQVAG.

2Tnv Suthavr) €1KOVa, OAEC oL KAAOELG €KTOG TN Actor, £X0UV TPO-
riomotnBel kat xpetaovtal HETayAWTTLoN (Yla va evowpatwbouv ot
oMayEG KOl o€ YAWOOQ JNXAVNAG) WOTE, OTAV EKTEAECOUNE TO TIPO-

YPOUMO, VO EKTEAECTEL N TeEAEUTAL EVNUEPWHEVN £KEOON.

Ma va yivel auto Ba mpemel va petayAwttioovpe OAn tn doun
TIOU €XOUUE PTLAEEL PEXPL EKELVN TN OTLYUN, TTATWVTOC TO TANKTPO
MetayAwttion OAwv tou Greenfoot. Etol Ba petadppaotet Eava o min-
yaiog kwdikag og kwdika java bytecode, autov SnAadn mou kataha-

Baivel n elkovikn punxavn tng Java (Java Virtual Machine).

JT0 MOpAdelypa pag, Onwe BAEMOUME Kal otnv €lkova 1.5.5, o

Koopog FrogWorld eival kevog, kabBwg Sev €xel dnuloupynbel ako-

Ha tirmota. Oa MPEMEL Vo SNULOUPYOOULE KATIOLO OVTIKELHEVO TWV

KAQOEWV TIOU €XOUE GTLALEL KaL VA «SWO0UHE {wN» OTA AVTIKELE-

va autd. H Snuioupyia Twy avtikelévwy yivetal pe Sl KAk mavw

oTNV avtioTtolxn KAAoN Kol 0T CUVEXELD ETULAOYH TNG EVEPYELOG hew

Frog(), new Fly() avtiotoa (Ewdva 1.5.7). Ta avtikeipeva mou Snuloupyouvtal Umopou e va
Ta GUPOUE LE TO TIOVTIKL 0€ OTOLO onpeio TNG emtdpavelag epyaciog (tou Koopou) Béloupe. Me
QLUTO TOV TPOTO UMOPOULE VA SNULOUPYNOOULE, 08 KABE KAAGN, G0 QVTLKEIEVA EMBUUOUE.
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Ewkova 1.5.7 Anptoupyia avTikeluévwy KAAong

1.6. 1610tnTEG AvTKeLHéEVwY (attributes)

Onwg avadEPaEe MAPATIAVW, TO AVTLKEIUEVA OTOV TIPOYPAUUATIOUO €xouv Stadopa xapa-
KTNPLOTIKA KOl CUUTIEPLDOPEG, OTIWG EXOUV KO T OVTIKELEVO OTOV TIPAYUOTIKO KOOWO. Ta Xa-
POKTNPLOTLKA, TIOU cUXVA A€éyovTal Kal LLotnTe( (attributes), amoBnkevouv MAnpodopieg yla ta
avtikeipeva. M.x. ot L8LOTNTEC €VOC avTikeLpuévou oto meplBailov Greenfoot eival petaBAnTég
mou amoBnkevouv mMAnpodopieg yU' autd, onwg tn B€on tou otov Kdouo, to péyebog Tou, To
XPWHUA TOU.

2n €pyaoTNPLOKN AOKNON:

Emotpédoupe oto oevaplo FrogEatFlies tng mponyoluevng doknong 6mou SnuLoupynoape
UEPLKA OVTLKEIMEVA TWV KAGOEWV IOV €XOUUE opioel. MmopoUpe va SoUUE TG BLOTNTEC TwV
QVTLIKELLEVWY QUTWV KAvovTag Se€l KALK EMAVW TOUC Kol ETUAEYOVTAC Ao TO LEVOU TOU eUdavi-
letal to Emdswpnon. H emiloyn autr pog Selxvel OAeg Ti¢ TAnpodopleg yLa TG LeTABANTEG TOU
OUVOETOUV TO QVTIKELLEVO.

Kavovtag €l kALK TTavw oTo avTiKeipevo BAtpaxog Kat emthéyovtag to Emtdewpnon BAETOU-
L€ TOL XOPAKTNPLOTIKA TOU. KABE XapaKTNPLOTIKO KATOAQUPBAVEL Lo YPOUUN Kol tepAapBavel
TOV TUTIO TOU, TO OVOO TOU KOlL TNV TLUNA ToU. To XOpaKTNPLOTIKA TTou BAETOUUE €lvaL: OL GUVTE-
TayuEveg Tou X Katy (int x=37 kat int y=209) koL 0 TPOCAVATOALGUOG TOU CXETIKA LE TOV 0pL{OVTLO
agova o€ polpeg (int rotation=0). ZTL¢ SUO TEAEUTALEG YPOAUUEG UTIAPXOUV SUO OKOA XOPaKTNPL-
OTLKA TIOU €lval N lkOVa OV €xeL WG popdn (Greenfootimage image) kat 0o KOGUOG TTou avrKeL
(World world) (Etkova 1.6.1). Autd Sev €xouv kamota I, aAAd sival avadpopég oe kamola aAAa
QvTiKeipeva. Oa piAfooupe yU' autol Tou €l60UC Ta XOPAKTNPLOTIKA apydTEPQ.
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Ewkova 1.6.1 Emtdewpnon tSLotrtwV avTikEUEVOU

Kavovtag 6e€l kAik omoudnmote mavw otov KOopo propolpe va SoUpe eniong Tig toLOTNTEG
TOU avTLKelpévou FrogWorld. Elvat ot i81eg [’ auTtég Tou avtikelpévou Frog; Av Stadépouv, umo-
peite va e€nynoete ylati;

1.7. Avamntuén anAwv npoypappuatwy

3n epyaotnpLokn Aoknon:

To DNA bivel 0Toug avBpwIouG 0pLoUEVA XAPOKTNPLOTIKA, OTIWE N EUdAVLON, N KLVNTIKOTNTA
Kot n emkowvwvia. Onwg to DNA, £tol kat o mnyaiog kwdkag pag KAaong opilel Tig Suvatotnteg
KOLL TN OUUTIEPLDOPA TWV OVTLKELUEVWY TNG KAAONG.

lNa va doUpe tov mnyaio kKwdka ya tnv KAAon Frog umopoupe va Kavou e Se€l KALK Tavw
otnv KAdon kat va emlé€oupe Avotyua eneéepyaotn. Epdaviletal o mnyaiog KwdKag TN KAA-
ong YPoUpEvVog otn yAwaooa java.

Ewkéva 1.7.1 O eneepyaotiiG tnG kKAaong

Y10 Kitpwvo mAaiowo (Ewkova 1.7.1) BAémoupe tnv evépyela-Aettovpyia (LEB0dO) act() (Tov
Kwdka Tng SnAadn oe Java). Auti n HEBoSOG UTTAPYEL OTOV TINYA0 KWELIKO OAWV TWV AVTLKELE-
vwv Tou Greenfoot kat kaAeital (ekteleital) yia 0OAa T avtikelpeva tou Kéopou kabe dopd mou
KAVOUUE KALK 0TO KOUUTIL ekTéAeong ‘Apaon’ r ‘Ekkivnon’ (ywa Ti¢ pebodoug 6’ avadepBoupe
0TI CUVEXELQ).
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Méoa oto owpa TN ueBodou act(), mou Bploketal avaueoa ota dUo dykiotpa { }, ypadovtat
oL eVTOAEG oL omoieg kaBopilouv TG Suvatdtnteg (cupmnepldopEg), SnAadn TG EVEPYELEG, TTOU TO
QVTIKE(UEVO UMOPEL VO TPAYULATOTIOLOEL OTAV EKTEAEOTEL N act().

2Tov enefepyaoTr KWOLKO UTOPOULE VaL:

¢ [padoupe KWOLKA yLaL VO TIPOYPAUUATI{OUE TLG EVEPYELEC TTOU Bat eKTEAOUV T OVTLKELUE-

Va TWV KAAGEWV.

TpomomnoloV e Tov KwIKa yia v aAAGToUHE TNV CUUTEPLPOPA EVOC OVTLKELUEVOU

Ac ypaoupe ToV MapakATw KWK avapeoa oto dUo aykiotpa { } tng uebodou act() Tou
QVTIKELWEVOU Frog:

move(15);

turn(10);

KAelvoupe Tov enegepyaotr, mataue MetayAwttion OAwv kal SnuoupyoUE €va VEO aVTL-
kelpevo Frog. Matape to kouunt Ekkivnon kot BAémoupe to Batpayo va Slaypadel Uikpoug KU-
KAOUG.

Katd t Stadikacia TnNg HETAYAWTTLONG UTTAPXEL TIOAVOTNTA VAL EVIOTILGOUHE KAmolo AdBog
TIOU £XOULE KAVEL KOTA TN GUYYPAdH TOU TTPOYPAUHUOTOC. TNV MAPOKATW ELKOVA EXOULE EEXATEL
TO EPWTNUATLKO OTO TEAOG TNG EVTOARG move (Ewkova 1.7.2).

Ewkova 1.7.2 Suvtaktiko Aadog tng Java

H Unapén Aabwv, katd tn ouyypadn TPOYPAUUATWY, arotedel olvnbeg daivouevo.
Oplopéva amod autd Umopet va epmodifouv tn petayAwttion toug. To AdBog mou eibape mapa-
TIAVW AEYETOL CUVTOKTIKO KOl QVIXVEUETOL KOTA TN METayAwTtion. O MPoypopUaTIOTAG UTopEl
va SlaBaiel ta tuxov pnvopota AdBoug mou tou epdaviletl to meptBailov tou Greenfoot, va
Ta 51opOwveL Kt vo HETaYAWTTIZEL Eava To TPOypapa Tou. Evag XopaKTipag tou AElmeL f €XEL
ypadel Aabog, n mapdAswn .X. TOU CUUPBOAOU TOU EPWTNHATIKOU (;) OTO TEAOG HLOG EVIOANG,
Umopel va IPOoKAAEDEL TNV amoTuyio EKTEAECNC TOU TTPOYPALLOTOC HOG.
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Mepikéc xpnotueg odnylieg yia tnv amoduyr Aabwv eivat ot akOAouBeg:

o [l kABe aykVUAN apxnc { va urdpyel n avtiotolyn aykUAn Téhoucg }

o [l kABe aplotepr mapévBeon ( va umtdpyxel n avtiotowyn 6e€ld ) mou tnv KAelveL.
¢ Na teAelwvouv pe eEAANVIKO epwTNUATIKO (;) OAEC OL EVTOAEC TOU KWSIKAL.

MepLkég KAAEG TIPAKTIKES TTou cuvhBwg akolouBoulvtal ot cuyypadn kwdika o Java sival:

e Ta ovopata Twv KAacewv V' apyilouv pe kedalaio ypapupa m.y. Frog, evw av anoteAov-
VTaL QMo mapamavw AEEELC TO MPWTO ypappa KaBe AéEnc va ypadetal pe kedalaio TLY.
FrogWorld.

e Ta ovopata Twv HETABANTWVY Vo EEKLVOUV HE ULKPO YPAUUA TTY. age.

1.8. Apaotnplotnteg

Apaotnpotnta 1

Na oxedldoete 1o Slaypaupa kKAdoewv oto Greenfoot yla TIC MOPAKATW KOTnyopieg aptd-
Hwv: Aképatot, Quatkoi, Pntol, Appntot, Mpaypatikol. ITn CUVEXELX VA LETAYAWTTIOETE TO TPO-
YPOUUA 00¢ Kal va SnULoUPYHOETE 2 QVTLKELPEVA oo kABe katnyopia.

Apaotnpotnta 2
Na kateBdoete and tnv tevBuvon http://www.greenfoot.org/scenarios uo oevapla Tou
Greenfoot TNG eMAOYNG 0OC, VA Ta AVOLEETE, val TAL LETAYAWTTIOETE KAL VO TOL EKTEAECETE.

Apaotnplotnta 3

TalVoUNOTE TIG TTOPAKATW OVIOTNTEG OE MLaL LEPAPXLQ, XPNOLULOTIOLWVTOG TO UNXAVIOMO TNG
KANPOVOULKOTNTAG:

@OadAawva, Wapt, Nabohoyog, Ondaotiko, Pwkia, EAadL, Toumoupa, AvBpwrog, Epyalopevog,
Matpag, Aiknyodpog, Zwvtavol opyaviopol, OdBaipiatpog.
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Baowkd otolyeia tng yAwooag



2. Baowka Ztoyeia tng Nwooag

Elcaywyn

J€ aUTA TNV evotnTa Ba MaPOUCLACOUE TOUuG Bactkolc TUToUC Twv Sedopévwy NG Java,
Toug avtioTtolyoug TeAeoTéG (aplBuntikol, ouykpltikol, Aoyikot), tTn Soun emloyng kat tn doun
enavainync.

H Java xopaktnpiletal amd éva apkeTd KAAQ OpyavwuéVo cUVOAO EVTOAWV KL VAl UEPOG TNG
emutuyiag tng odeiletar ota Stadopa APIs (BLBAL0OrKeg) mou €pyovtal pall pe tTn yAwooa. Etol
OTLG TIEPLOCOTEPEG TMEPLITTWOELG UTIAPXOUV TIOAAEG OTTO TLG AELTOUPYLEG TTOU UTTOPEL VOl XPELAOTEL
KQATIOLOG £TOLUEG. 2€ AUTH TNV evotnTa Ba delfoupe WS UMTOPOUUE VO XPNOLUOTIOL)COUUE UL
BLBAL0ONKN yLo TNV eMikovwvia TS ehapUOYNE LE ToV XproTn Héow mapadupwy Staldyou.

H Aoytkr) tng Java cuvoiletal otnv €€n¢ LO€a TNG EAAOOOVOG TPOOTIAOELOG:

Aev enavepeupiokouue tov Tpoyo. Otav BEloupe va avartiéoupe pio epappoyn Paxvouue
npwta otig BBALOONKEC TNC YAWOOOE UATIWE aUTH N ehappoyn f TUAKATA Tng €xouv dn uAo-
rionBel amd AAOV TPOYPAUHUOTLOTH.

Av amo tnv aAAn mAeupd avartuéoupe pia BBALOBAKN UE TO0O EEELEIKEUUEVEG AELTOUPYIEG
Tiou Sev €xouv avamtuyxBel akopa, Kahd Ba ATav va ocuveloDEPOULE Kal EUELC 0TV KOWVOTNTA
TWV TPOYPOUUATIOTWY BETOVTAC TNV 0TV SLaBECLUOTNTA KOl AAWY TIPOYPALUATIOTWV.

Zto)ol

Ol pabntéc va umopouv va:

¢ Xpnoluomolouv T Sopég eAéyyou yla tnv eniluon mpoPAnudtwy

¢ Xpnoluomolouv Stadopa €idn mapabuplkwv SLAYVWOTIKWY UNVUUATWY

e Bplokouv Kal va XpnOLUOTOLOUV TLG ETOLUEG CUVAPTNOELG TwV Tipokaboplopévwy BipALo-
Bnkwv

Evotnteg kepalaiou

e MetaPBAntég, Tumol, TeheoTég kol Ekdpaoelg
e H doun emloync if ... else

e O dopég emavainng for kat while

¢ BQOIKEG SUVOPTAOELS

e Tekunpiwon Aoylopikol

¢ AlayvwoTtikd Mnvipata
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2.1. MetapAntég, TOnol, Teheotég kat Ekppaoerg

H Java elval o avtikeluevooTtpedng YAwooa mpoypappatiopjou. Ta mavta otnyv Java eivat
QVTLKELMEVA KATIOWWY KAACEWV EKTOG QIO KATIOLEG EAAXLOTEG €€QUPETELG, OTIWG lval oL Baotkol
TUTIOL SeSOpEVWV.

2.1.1. Baowkoi tumot

Ot Baoikol mpwtoyeveig TUMoL 8edopévwy, oL omoiol dev elval avtikeipeva kamola KAAong,
elval oL MapoKATW:

TOmog Nepypadn Méye0og EUpog
byte Byte 1 byte -128 ¢wg 127
short AkepaLog TF&pLOpLO‘uEVOU 2 bytes -32768 €wg 32767
elpoug
int Aképalog 4 bytes -3 éwg 2311
long Extetapévog AKEPaLOG 8 bytes -2% €wg 2%-1
float I'!pavuarLKoq . 4 bytes 1.4x10* €wg 3.4x10%
(KlvnTNG UTTOSLAOTOANC)
double I'Ipfxvuatfkoq 8 bytes 4.9x10°%** €wg 1.8x10%®
SutAnc akpifetag
boolean AoyLKn TN 1 bytes true / false
, onotodnmote ypaupa i Yndio n
char Xapaktmpag 2 bytes aM\o oUpBolo Tou Kwbdika unicode

Mivakag 1 Ot Baotkoi Tumot Sedopévwv

OLtunoL debopévwy byte, short, int, long xpnouomolouvTal we aképatol aplbuoi avaloya Le
T0 VP0G Tou pag evbladépel, evw oL tumol float, double yia xprion apBuwv Kvntng umodLacto-
NG, SnAadn Sekadikwv apBuwv. O tunog boolean maipvel povo duo TIEG true / false (AANBNG
/ Weubng) evw o tumog char éxel péyebog 2 bytes ylati éxel oxeSlaoTel va MEPLEXEL XAPOKTHPES
Unicode (UTF-16).

2.1.2. Teheotég

2tn Java opiZovtal ol TOPaKATW TEAECTEC:

TeAeotri¢ avadeanc (=), o omoiog BETEL pia T o€ pla petaPAntn, m.x. a = 496; BEteL tnv
TN 496 otn petaPAnty a.

AplOuntikoi TeAeoTég
TeAeotig Nepypadn MNapadelypa AnotéAeopa
+ Mpdobeon 18+ 10 28
- Adaipeon 18-10 8
* MoAAQTAQOLOCOG 18*10 180
18/10 1
MnAiko Atai
/ Ko Blatpeons 18.0/10 18
% Yno?\om’o aKEPALOG 18 % 10 8
Awaipeong

Mivakag 2 Aptduntikol TEAECTEC

3tn Java n Asttoupyia Twv TEAECTWY OE KATOLEG TIEPUTTWOELS €APTATAL OO TOUG TUTTOUG
Sedopévwy Tou Toug mAalotwvouy. Eva tétolo mapddelypa sival o teheotic (/) Tng Slailpeonc.
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Otav kat ot Suo aplBuol lvat aképalol, TOTE TO AMOTEAECUA EIVOL AKEPALOG, EVW OTAV EVAC TOU-
AdLoTov £lval MPAyUATIKOG TO OMOTEAECUA VAL TIPAYLATIKOC 0pLOUOC.

Ixeolakol TEAEOTES
TeAeotig Nepypadn MNapadelypa AnotéAeopa
== lodtnTa 18==10 false
< MikpOTEPO 18<10 false
> MeyalUtepo 18> 10 true
<= Mukpdtepo 1) (oo 18<=10 false
>= MeyoAutepo 1) (oo 18>=10 true
I= AlopopeTikd 18 1=10 true
Mivakag 3 Zxeolakol TEAEOTES
Noywkol Teheotég
Teheotig MNepypadn
! oxL (not)
&& kal (and)
[ i (or)
A QOKAELOTIKO 1 (x0r)

Mivakag 4 Noytkol TeEAeaTég

‘Eotw Suo Aoyikég petafAntéc A kat B, Tumou boolean otn Java. Mapakdtw Sivetal o mivoakag
aAnBeLag yia OAOUG TOUG AOYLKOUG TEAEDTEG:

A B IA A&B | A|B | AAB

true true false true true false

true false false false true true

false true true false true true

false false true false False false

Mivakag 5 MMNivakag aAndeiag Aoyikwv teAeotwy

Ot hoyikol teheatég 6ev umoloyilouv OAn tnv Aoylkn mapdotoon av auto dev sival anapai-
tnto. MNa napddelypa n nopdotaon false && otdnmnorte, sivat mavra false. Asv xpelaletal va
OUVEXIOOUE TOUG UTTOAOYLOMOUG. AUTH N MPAKTIKN gival yvwotr w¢ short-circuit evaluation.

2.1.3. ARAwon Ko 0pLoUOG HETABANTWY

JUXVQ, T OVTIKELEVA O TIPETEL VO «BupouvTaly TAnpodopleg. ZTIG YAWOOES TPOYPaLLO-
TLOMOU aUTO yivetal otav anobnkeletal mAnpodopia oe pa HeTaBANTH.

Ytnv Java onwc Kat otn C++ kat tnv Pascal, mpénet va SnAwvoupe Tov TUTO Twv PeTaBANTWY
Tiou Ba xpnotpomnowjooupe (og avtiBeon pe tnv Python omou, 6Aa opilovtol Suvapikd Kat dev
Xpetaletal vo SnAwvoupe apeca Tov TUmo kabe petaBAntic). H 6nAwon piag petaBAnTig yive-
TaL ouVABWG OTNV OPXI TOU TIPOYPAUUATOC, UMOPEL OUWG va Yivel Kat oe GAAeg B£oelg péoa oTo
TIPOYPALLLLA, aPKEL HUOLKA VL glval TIpLY ard TNV TPWTN EVTOAN OTNV Omola XpnoLomoLelTalL n Ue-
TtaBAntn (dnAadn, MLV XPNOLUOTIOL|C0UE omtoladAToTe UeTABANTH TIPEMEL TpwTa va SnAwBEL).

AkoAouBouv Sladopec SNAWOELG LeETOPANTWVY:

int number; // H uetaBAnti number givat aképatoc.

int counter =6; // Aridwaon kat avadeon tiung otnv it evroAn
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boolean areEqual = (number == counter); // Mia Aoyikrj puetaBAntr

Ta 6edouéva VoG aVTIKELLEVOU TtoU ovopaloupe ebla (attributes), amoBnkevovtal oe pe-
TaBANTEG OL OTIOLEG ELVALL LEPN TOU QVTLKELUEVOU KOL EIVAL YVWOTEG WG LETAPBANTES OTLYULOTUTIOU,
(instances variables).

H petaBAnTr avTIKELWEVOU QVAKEL OTO AVTIKELUEVO (OTLYULOTUTIO KAAONG) KAl KATaAapuBAveL
€va UEPOG OTN UvNun. AnAwvetat ypadovrtag cuvnbwg otnv apyr tn Aé€n private (Ba e€nynBetl
apyotepa) akoAouBoUpevn amo To TUTO TNG LETABANTAG KAL TO OVOUA TNG.

O tumog tnG HeTaPANTAC opilel To €idog tng mMAnpodopiag mou Ba amobnkeutel otn HvAUN.
To Gvopa TG LETABANTAG TIPETEL VAL ELVOL TETOLO TIOU VA TIEPLYPAdEL TO OKOTIO yLa Tov omolo Ba
xpnotponotnBet n petaPAntn.

Fevika, n ouvtagn ya tn SnAwon pLag LETaBANTAC avTKeLEVOU (instance variable) akoAou-
Bel Tov kavova:

«AE€n public N private» «timog peTafAnTAG» «OVOoUa HETABANTAGY.

TéNog, pEmeL va Bupicou e OTLTO OVopa Lag LeETaBANTAG cuvnBiletal va EEKIVAEL UE UKPO
YpAauua, o avtiBeon pe to 6voua piag kKAdong mou cuvnBiletal va ekvael pe kebalalo. Elvat
KotAO T ovopaTa Ttou Sivoupe og LeTABANTEG Kol KAAGELS va elval teplypadLkd Tng Evvolag mou
Béhouv va avanapactiicouv. Mn Sivete eMnVIKA ovopata otig LeETABANTEG 0aG. € epimtwon
TIou BEAETE val XPNOLUOTOLOETE EAANVIKA OVOUATA YL TIG METAPBANTEG oaG lval TTPOTIUOTEPO
va xpnotponotnoete greeklish. Ta ovopata petapAntwy dev apxilouv moté e aplBuod kot Sev
UITOPOUV VA TIEPLEXOUV KEVA.

2.2. H éopn emhoyng if ... else

H Soun emidoyng r evtohn StakAadwong otnv Java dev Sladépel blaitepa armo T GANEG
vYAwaooec mpoypappatiopol. H evtohn if xpnotpomoteitat 6tav OEAouE va eKTEAEGOULE OPLOUE-
VEG EVIOAEG avaAoya LE TNV Lkavoroinon 1 oxL karotag ouvenkne. H ouvtagn tng evat n e€nc:

if (ouvOnkn)
{

EvtoAég

}

else

{

Evtolég

}

OL eVTOAEG TIOU TIEPLEXOVTOL QVAUEDQA OTA AYKLOTPA LETALU Tou if Kat Tou else, ektedouvral
Hovo Otav n ouvBnkn LWxVeL (elval aAnbng), Evw oL EVTOAEG OV TTEPLEXOVTOL OTA AYKLOTPO UETA
10 else, ektedovvTal Lovo otav dev LoxVEL n ouvenkn (elvat Peudng).

Otav £xoupie TIOANEC EPUTTWOELG UMTOPOU LE VA CUVOUACOUE TTIOAAEG EVTOAES if peTagl Toug
OMWG PALVETAL TAPAKATW:

if (number < 0)
digits =-1;

else if (number < 10)
digits = 1;

else if (number < 100)
digits = 2;

else if (number < 1000)
digits = 3;

else
digits = 4;
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Y& meplntwon mou €Xoupe UOVO pia eviolr, Sev xpelalovtal ta ayklotpa (dev eivatl Aabog
OHwG av Ta Baloupe). Emiong umopou e va xoupe epdwAeuEVEG SopEC eMAOYNC OTWG daive-
TOL OTO MAPAKATW TMAPASELY AL

if (a 1= 0) {

2.3. Ou6ouég enavainyng for kou while
Ytnv Java éxoupe T Souég emavainng for kat while, ot omoieg €xouv tv g€n¢ ouvtaln:

<apxlkomnoinon> for (apxwkomoinan; cuvonkn; evtoAég
while ( ouvBnkn ) { BAuarog ) {

<EVTOAEC> <EVTOAEQ>

<€VTOAEC_Pripatog> }
}

OLmopanavw SouEG elval amoAUTWG LooSUVAUEC. 2TO MOPAKATW TopAdeLypa uTtoAoyiloupe
10 dBpolopa OAwv twv aplBuwv amod to 1 €wg kat to 1000. Airha Slvouue Kat Tov avtioTtolyo
alyoplOuo otnv Peudoydwooa tou pabnuatog “Elcaywyn otnv Emotiun twv YroAoylotwy”’
NG B’ Aukeiou:

sum =0; sum < 0
for (i = 1; i <= 1000; i=i+1 ) { <1
sum = sum + i; ‘Oc0 i <= 1000 EnavaAape
} sum =sum +i;
i=i+1;
TéAog EntavaAnng

Itnv Java avti va ypadoupe TNV evioAn i =i + 1 €(EL EMKPATIOEL O YWWOTOG TEAECTHC UETAU-
&nong i++, opolwg UTAPYEL KaL avTioToL oG TEAEOTAG Uelwang kata 1, i--.

ESw Ba mpémel va e€nynooupe t Sladopd mou MapoucLdlel OTO AMOTEAECUA N XPON TWV
Sutdwv cupBOAwvY avénonc/ueiwong aptBuwv (++ / -- ) 6tav tonobetolvtal mpLv amnd t UeTa-
BANTA Kot peta amnd tn petapAntr. Otav tomobetovvtal mpLv oo t KLETABANTH yiveTal mpwta
n avénon (A pelwaon avtiotolya) TNG TLUAG TNG KAL UETA EKTEAELTOL N EVTIOAN TIOU TNV TIEPLEXEL,
AapBavovtag umtodn t véa tng tiun. Avtibeta, otav tomobetolvtal HeTd amo tn HeETaPANTA
€KTEAELTOL TIPWTA N EVTOAN TOU TNV TMEPLEXEL KAl META YiveTal n avénon (n pelwon avtictolya)
™G TLAG TNG.

Ag SoUpE €va TILO CUYKEKPLUEVO TTOPASELYHLA yLo Vo KOTaAdBou e Tn Stodopd Toug:

intvar=3; //Opiloupe pia petaBAnTh var He apxtkn Tin 3
System.out.printin(++var); // alv&noe tnv var katd 1 kot epdavios Ty T te var
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System.out.printin(var);  // guddvioe Ty T e var

To anotéAeopa nou Ba epdaviotel otnv 006vn pag eivat o aplBuog 4 duo popéc. Auto odei-
A€TOL 0TO yeYOVOG OTL 0TV VvtoAn System.out.printin(++var); n petaAntr var mpwta avEavel
TNV TN TNG Ao 3 o€ 4 KAl UETA EKTEAELTAL N EVTOAN EKTUTIWONG.

AvtiBeta, pe T Xprion Tou TEAE0TH META TN HeTtaBAnth Ba €xoupe:

int var=3;

System.out.println(var++); // epdavice kal petd avénoe tyv var kata 1
System.out.printin(var);  // epdavioe tv T g var

To anotéAeopa tov Ba epdaviotei otnv 006vn pag ivatl o aptOpog 3 kat HETA 0 aplBudg 4.

Auto odeiletal oto yeyovog OtL, otnv evtoAr System.out.println(var++); mpwta ekteAgital
N €VtoAn ektumwong Kot epdaviletatl otny 0006vn n tpéxouca Tt g uetaPAntic var, SnAadn
0 aplOuOg 3 Kot KETA N HETaPBANTA var au€avel Ty T tg amnd 3 os 4. ItV APECWE EMOUEVN
VPN INTAUE Vo SOUE TNV TPEXOUCA TLUA TNG LETABANTAG TToU GUOLKA TWPA Elval 0 aptOuog 4.

2.4. Baowkég Zuvaptroelg - MéBodot

OL cuVapPTHOELG, lval EMavVAXPNOLUOTOLACLIUA TUAKATA KWLk, ota omoia £xel 600l éva
ovoua, e amAn avadopd tou omoiou kat ektedouvtal. H Asttoupyia auth eivatl yvwotr wg KAR-
on cuvaptnong. OL cuvapPTACELG 0TV Java avrKouv mtavta o€ pia KAdon Kot Aéyovtal uébodot
NG KAAonN¢ (otnv eupUltepn évvola tng HeBOdou cupmephapBavovTal Kat To YWwoTd Uag umo-
TIPOYPGAUUOTA). XTO T(PONYOUUEVO KEDAAALO elSaUE OTL Nl CUUTIEPLPOPA TWV QVTLKELUEVWY KO-
Boplletal péoa otnv kKAdon mou avnkouv. Ot péBodol eival ta TuApata kwdika mou kabopilouv
autn T oupnepldopd. Me GAAa AoyLa, ot péBodol elval oL eVEPYELEG TTOU UTIOPEL va eKTEAEL Eval
OVTIKE(PEVO. AG TTAPOULE TO TTOPASELY O EVOC AVTLKELUEVOU TTIOU SNLOUPYACOE oo TV KAAon
Autokwvolpevo oxnua. Ot péBodol mou cuvdéovtal pe auTh TV KAAon eivat .. n Ekkivnon(), n
Médnon(), n MetafoAn taxutntag().

H turukn BLBAL0ONKN kAdoswv TnG Java mapéyel éva cuvoAo APIs (Application Programming
Interface) kAdoewv, oL omoleg sival Slabéotpeg og kaBe mpoypappa Java. H BLBAL0ONkn kKAdoe-
WV OpYOVWVETAL o€ TtakeTa. Xtn JDK version 1.8 umapyouv nepinou 1.000 kAdoelg o 60 makeTa
(packages). Eva makéto eivat pia cuAoyr amod KAAOELS, TTou oXeTilovtal LETOEY TOUG Kol KABe
KAQLON TIEPLEXEL APKETEC LeBOSOUC. Ta OVOUATA TWV TTOKETWV amapTi{ovtal amo [ia 1) mEPLOCO-
TEPEG AEEELG XWPLOPEVEG e TEAELEC.

Moapakdtw Slvou e KATOLX armd Ta TAKETA TToU Bal XPNOLLOTIOL|COUE:

java.lang Yrootrplén Twv BaoLKWVY XAPAKTNPLOTIKWY TNG YAWOCAg.
java.util Xprolueg epyacieg oe dedSopéva.
java.sql Java Data Base Connectivity (JDBC) yia Stoxeipton Baong dedopévwy.

To makéto java.lang meptéxet tig Baoikég kAaoelg tne yAwooag (Object, String, System) kat
KATOLeG ELOLKEG KAAOELG YLOL QVATTOPAOTOCT TWV BACIKWY TUTWY SeS0UEVWVY E T Hopd avTL-
Kelpevwy (Integer, Long, Double). Ot KAAoelg QUTEC elval AvTa SLOBECLUEG OTO TTPOYPALHOTA
Hag, KaBwe to makéto java.lang dpoptwvetal autopata. Mo va XpnoLLOTOL)COUUE TIG KAAOELG
OO KATOLO AANO TTAKETO TIPEMEL VAL TLC EVOWUATWOOULE OTOV KWSLKA Lo XPNOLLOTOLWVTAS TN
Seopeupévn AéEn import. AkohouBel To Gvopa TOU MAKETOU KOL 0T GUVEXELD TO OVOUO TNG KAQ-
ong. Otav BéAou e va EL0AYOUE ONEG TIG KAAOELG EVOG TTOKETOU Baloupe *,

ylo mapadetypa n eVvtoAn : import acm.program.*;

EVNUEPWVEL TOV LUETAYAWTTLOTH OTL Bt XPNOLUOTOLOOUUE OAEG TIG KAAOELG TToU Bplokovtal oTo
TIOKETO acm.program.
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H 6nAwaon import yivetal otnv apyr Tou apxeiou TG KAAGNG TPLV EEKLVATEL O OPLOWOG TNG. AV
QUTALTELTAL I ELOAYWYI) TIEPLOCOTEPWY TIAKETWY, UTOPOULE VA XPNOLLOTIOL|COUE TIEPLOCOTEPES
dnAwoelg import, mavta otnv apxn Tou apxeiou.

Mtua kAdon mou Ba xpnotlonoloUpe cuxva eival n Math, tou mokétou java.lang, n omoia
TIEPLEXEL ONEG TIG paBnuatikég peBodoug mou Ba xpeLaOTOULE.

Napakdtw Slvoupe peptkd mapadelypata xprong uebodwv tng kAaong Math.

x = Math.max(a, b) ; // Emiotpéel oTnVv X TO UEYLOTO TwV a, b
root = Math.sgrt(x) ; /] EMOTpEQPEL TNV TETPayWVIKI pila TOU X

MoAU cuxva xpnotpomnoloUpe tn EBodo printin, n omoia epdavilel otnv 066vN Eva PAvupa.
H printin eival pla péBodog Tou avtikeluévou out OV AVaTaPLOTA To pela e€060u, To onolo
ouvnBwg kateuBUveTaL otnv 080ovn. To avtikeipevo out avikel otnv KAdon System. EtoL av 6¢-
Aoupe va epdavicoupe to pRvupa : KaAnuépa yadaéia ypadoupe:

System.out.printIn("KaAnuépa yohatia");

Yriapxet peydaho mAn0og BLBALOBNKWY NG java mou mepLExouv mapa moANEG uebodoug KAdoe-
wv. AuTO elvat éva amo ta Bactkd mAeovekTuata tng Java, kaBwg UmopoU e va UNOTIOLCOUUE
TIOAUTIAOKEG EPOUPLOYEG, XPNOLULOTIOLWVTAG ETOLUO KWEIKA TToU avalnToUE otV MANBwpa TWv
BiBALOBNKWV TNC, YAUTWVOVTOC TNV €K VEOU cuyypadr Tou. Asv e(00TE UTTOXPEWUEVOL KaL OUTE
€XeL vonua va yvwplloupe OAeg TIG KAAOELG KaL TIG LeBodouc evog makétou. Tuvnbwg, onwg Ba
SoUE oTn ouveéxela, avalntoupe tn LEBodo mou PAaxvou e otV TeEKUnPiwaon tng KAAong TnG.

4n epyaotnplokn aoknon:

Ano toreptparov tou Greenfoot,
avoiyoupe to oevaplo FrogEatFlies.
Adol SNULOUPYHOOUUE UEPLKA QVTL-
Kelpeva TwV KAGOEWV, TIOU EXOUUE
oploEl WG TwWPO, UMTOPOULE VO TOUC
SWOOUE EVTOAEC YLO VO EKTEAECOUV
KATOLEC eVEPYELEC. APKEL VO KAVOULE
Se€l KALK EMAVW TOug, OMwC daivetal
otnv Ewdva 2.4.1 ylo TO QVTIKELpE-
VO NG kAdong Frog. Zto pevou Tou
eudaviletal PAEmouue TV emhoyn
«KAnpovopnuévo amd Actor» kat av
NV eMAEEOUNE E TO TIOVTIKL EUdA-
viZovtal 6Aeg oL péBobdol mou €xouv
kAnpovounBei anod tnv kAdon Actor.
H kAdon Frog eival umokAdon tng
Actor kat cUUPWVA UE TOV OPLOUO TNG
KANPOVOULKOTNTAC TTOU SWOAUE GTO TPONYyoUEVO KepAaAato, kKAnpovopel OAeg Tig uebodoug tng.

Mepikég amo T uebodouc, ou KANPOVoUEL To avtikeipevo Frog Sivouv, otav ektelolvtal,
EVTOA OTO QVTIKELUEVO VAl KAVEL KATTOLAL EVEPYELX, OTIWE BAEMOUE aTov Mivaka ou akoAouBeL.

Ewkova 2.4.1 Ot uéBodot tou avtikeluévou Frog
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move(int) Kwvel to avtikeipevo mpog tnv katsvBuvon
TIOU BPLOKETAL KOTA CUYKEKPLUEVA BripaTol

turn(int) JTPIBEL TO QVTIKEIUEVO KATA OUYKEKPLUEVEG
Hoipeg

act() TO QVTIKELUEVO KAVEL LOL EVEPYELA

setLocation(int, int) OpileL véa BEan TOU QVTLKELUEVOU

setRotation(int) OpileL TNV TePLOTPOPH TOU AVTIKELUEVOU

Mivakag 6 MéGodot mou Sivouv evtoAn yia va EVEPYNOEL TO QVTIKEIUEVO

MopatnpoUpe OTL KATOLES
ueBodol éxouv T A&En int pe-
TafU Twv MAPEVOECEWY TLY. N
HéEBodoc move(int). H Aén int
HEoQ OTNV TAPEVOECH OVOUA-
{eTOl TMAPAMETPOG KOl onpai-
VEL OTL B TPEMEL va. oplooupe
KQmola TR, OTav ETKAAOU-
Hoote autn t HEBodo. O 6pog
‘int’ umodnAwvel OTL €évag ake-
palog aplBuog avapévetal va
600el mou Ba mpoodlopioet
nooa Bripata Ba kwnbet o Ba-
TPAXOG OTAV EMLKAAECTOUE TN
OUYKEKPLUEVN pEBodo. Otav

Ewkova 2.4.2 KArjon uedobou

Aowdv tnv enmidé€ou e Ba epdaviotel Eva mapabupo SLahdyou TTOU AVAEVEL VAL ELOAYOUUE JLa
TR yla outrv Tty mapapetpo (Etkova 2.4.2). NMAnktpoloyrote évav optBuo (m.x.: 20) Kot moth-
ote Ok. Napatnpolpe otL o Batpaxog Oa kivnBei 20 Brparo.

MepLkéG amo Tig LeBodoug, mou KAnpovoel To avtikeipevo Frog Sivouv, otav ektelolvtal,
TIANPOdOPLEG YLaL TO AVTIKELHEVO. AUTEC glval oL:

getRotation() | Alveltnv tpéxouoa mePLOTPOdH TOU AVTIKELUEVOU

getWorld() Aivel to 6vopa tou Kdopou mou BploKeTal To avtikeipevo

getX() Alvel TNV oUVTETOYUEVN X TNG TPEXOUCAG BEGNC TOU OVTLKELUEVOU
getY() Alvel TNV ouVTETOYUEVN Y TN TPEXOUCAS DEGNC TOU OVTLKELUEVOU

Mivakag 7 MéGobot mou Sivouv mAnpo@opleg yta To aVTIKEIUEVO

IT1c peBodoug autég, mou Sev Séxovtal mapapétpout, n mapévbeon Sev mePLEXEL TimoTa.
Otav em\é€oupe pla amod autég Ba epdaviotel otnv 00ovn pog éva mapdbupo Staldyou mou
pac Sivel piot cuykekpLuévn Anpodopia yla to avtikeipevo. MN.y. av emlé€ov e tn pébodo getX()
Ba Soupe TNV Tpéxouca B£on Tou avtikelwévou otov dfova tou X (Etkova 2.4.3).
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Ewkova 2.4.3 AntotéAeoua puedodou

ExteAéote Tnv uéBodo setlocation(int, int) oto avtikeipevo Frog divovtag oto nmapdbupo i-
aAoyou Tou udavileTal TIG CUVTETAYUEVES TWV ALOVWVY X KoL y TNG véag BEong mou ermbupeite
va petaklvnBel to avtikeipevo. Katomi ektedéote tn uéBodo getX() kat emPeBatwote OtL N Tl
mou Ba epdaviotel eival n cuvtetayuévn Tou dfova x ou Swoate otV mponyoupevn HEBodo
setLocation. Aokiudote tnv péBoSo setlLocation pe StadopeTikeg TIUEC. TL cupBalvel av TAn-
KTPOAOYELTE OTLG MOPAUETPOUC ULa AEEN N Evav SekadIKO aplOuo;

2.5. Tekpnpiwon Aoylouikol

H tekunpiwon pag kKAaong elval moAU onUavTKi ylati amoteAel TNV elkdva TG mPog Tov
£€w KOopo. Omolog B€AeL va ypnotponotiosl pebodoug tng kKAdong StaBaletl Tnv tekunpiwon
(Documentation) yia va mAnpodopnBel oxeTikd e Tn Aeltoupyia Twv LeBOSWV Kat Tov TPOMo
KANong touc. H tekunpiwon twv BLBALoBnKkwv mou épxovtat pall pe tn yAwooa Java eival Stabe-
OLUN LECW TOU TTAYKOGULOU LoToU. Elval emiong eVowHaTwUéVN HECA OTO TEPLOCOTEPA OAOKAN-
PWUEVA TTPOYPANUATIOTIKA TtepLBAMovTa (IDEs).

5n epyaotnplakni doknon:

Ac yuplooupe miow oto aevaplo pog. Me Sl kAik tavw otnv kAdon Actor ertléyou e Open
Documentation yla vo. pag avoiéel oto GuANOUETPNTH, TNV TEKUNPiwon t¢ KAdong Actor (Ewo-
va 2.5.1).
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Ewkova 2.5.1 Tekunpiwaon tng kAaong Actor

Mo va dolpe TNV Tekunplwon 0Awv Twv KAdoewv tou Greenfoot mnyaivoupe oto pevol Bo-
nOela kat emAéyoupe Tekunpiwon twv kKAdcswv tou Greenfoot, omw¢ daivetal otnv Elkova
2.5.2.
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Etkéva 2.5.2 To pevou Bondela

Itnv otooelida mou avolyet spdavidovral ol KAAOELG Tou TtakéTtou greenfoot pe pio pikpn
niepiAnPin Tou TLKAVEL N KABE pla ard auTeg, Onwcg daivetat otnv Etkova 2.5.3.

Ewkova 2.5.3 KAaoeig tou makétou greenfoot

Ma va pioupe plo avoAUTIKOTEPN LOTLA OE KATIOLX A0 TIG KAQOELG, TIATAE LE TO TOVTIKL
TIAVW OTO OVopa TNG KAAong kat Ba 0dnynbolue otnv LotooeAida tng, 6mou Ba Solpe MOLES
ueBodouc mapéyeL.

MepinynBelte kal oTig mMEvTe KAAOELG TOU TTAKETOU greenfoot kal mpoomabrote va kataAdBe-
Te TL Aettoupyieg (LeBOSoUG) utootnpilel n KAOe pia.

Amo to pevol BorBela propoupe va Soupe emiong, TNV tekunpiwon tng BLBAL0ONRKNG Java
Tou Tep\apBavel OAa Ta TTAKETA Ko TLG KAAOELS TG BLBALOBRKNG.

2.5.1. IxoAa

‘Eva onuavtiko otolxelo mou npémnel vV avadepBel elval n Suvatotnta va mpocBEToUE 0X0-
Ao 0T0 TPAYPAUA KOG,

Ta oxOALa XPNOLLOTIOLOUVTAL YLO VAL

¢ TEKUNPLWVOUE: TOV OKOTIO KOLL TOUG OTOXOUG TOU TPOYPAUUOTOG LOG, TOV ouyypadEa Tou

TPOYPAUUATOC, TG EKSOTELG TOU KWLKA pag (revision history) kTA.

¢ [epypadoupe: media, peBOS0ouC, KAAOELG KOl KATAOKEUAOTEC.

Ta oxoAla mou ypdadoupe otov nnyaio kwdika Sev eudavilovtal otnv eKTEAECN TOU TIPO-
YPAUUATOG O,

‘Eva axOAL0 oMWY ypaupwy ypadetal avapsoa ota cUpBoAa /* kat */.
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‘Eva oxOAL0 pLag ypaupng ypddetat Letd amnod to cUPBoAo // LéxpL To TENOG TG YPAUUAG.

H dnuloupyia TekUNplwong ylo TG SIKEG Hog KAAOELG oTnV Java gival oAU amAn Kat yivetat
EVIEAWG QUTOUATOTIOLNKEVA, E XPNON Tou gpyalelov javadoc tng yAwooag. To javadoc sival
€VQL TIPOYPAMO YLOL QUTOLOTN KOTOOKEUN TeKUNpiwaong og popdn HTM. Elval apkeTd Xprotuo
OTNV KATaokeun BondnuAatwy KoL TEXVIKWY avadopwy yLa epapUoyES OoLoUSATIOTE UeyEBouG.
Mopéxetal we TUApa Tou Kablepwuévou Makétou Avarmtuéng (Development Kit), Statpéxet tov
KWSLKOL EVOG TIAKETOU Kol SnpLoupyel tekpunpilwon yla kKABe pia armod T KAACELS TOU aUTO TepL-
£XEL.

Mapakatw otnv Elkova 2.5.4, daivetal n tekpunplwon tng kAdong Math péoa armo tov mayKko-
OLO LOTO, OTIWG €XEL avaktnOel amo tnv dtevBuvon http://docs.oracle.com/javase/7/docs/api/

Ewkova 2.5.4 Tekunpiwan kAaang Math

6N gpyaoTnELOKK ACKNON:

Ac yuplooupe 0TO 0gVAPLO HOC KL OC T(POCOECOUE KATIOLX OXOALA LECO OTLG KAAOELG TTOU
£€Xoupe dnuloupynoeL. Ztnv kKAdon Frog avolyoupe Tov enetepyaotn Kal 0TO MAVW UEPOG TOU
apxelou, aTnV MEPLOXN TwV OXOALWY, ypAdou e HLa hikpn Tieptypadn tng KAdong onwg: «O Ba-
Tpayoc (Frog) eivat éva avtikeipevo mou kiveital péoa otov KOG KL Otav BpeL LUYEG TLG TPWELY.
Mopakdtw SimAa otn Aé€n @author Ba ypalete to 6vopa oog kat SimAa otn Aé€n @version Ba

ypayete tov aptBuo 1.0 mou SnAwvel 6Tl auth elvat n mpwtn €kdoaon tou cevapiou oog (Etkova
2.5.5)

[45]



Ewova 2.5.5 Etloaywyn oxoAiwv

Ta oxoAwa dnuoupyndnkav kot Twpa Ba gpdavilovral otnv tekunpiwon tng kKAaong Frog.
MrmopoUpe va SoUpe TNV Tekunpiwaon tng KAdong emthéyovtag tn Ateradn and to avaduopuevo
pevol otnv mavw de€ld ywvia tou enefepyaotr (Etkova 2.5.5).

Ewova 2.5.6 Tekunpiwon tneg kAdong Frog
2.6. Alyvwotikd Mnvupata

'O\eG oL YAWOOEG TIPOYPULLUATIOWOU, TIOU TLaPEXOLV TN duvatdtnta dnuloupyiag mopadupl-
Kwv epappoywyv, Slabétouv pla oslpd Stahdywv mou ovopalovtal Kowoi Stdhoyol (common
dialogs) kat teukoAUvouv Tnv eloaywyn deSouévwy amnd tov Xprotn, TV MPooAn UNvuuATwY
KATL. H Java mopéyel To MaKETo javax.swing yla tn Snuoupyia ypadikou neptBarlovtog Siema-
on¢ (GUI). H khdon JOptionPane tou makétou SLEUKOAUVEL TRV Xpron mapabupwv Stahdyou yla
Slayvwotikad unvupata, eicodo kat ££060 Sedouévwy. Ma pia oAokAnpwuEéVn yvwon Tng KAAoNG
JOptionPane kat tig ueBodoug tng, Umopeite va avatpefete oto documentation tng java otnv
StevBuvon: http://docs.oracle.com/javase/7/docs/api/.
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2tnv kAdon JOptionPane undpyouv TéooepeLlg TUTMOL Tapabupwv Sladdyou:
¢ ErupBePaiwong (ConfirmDialog)

e Ewoodou (InputDialog)

e MnvUpatog (MessageDialog)

¢ Em\oyng (OptionDialog)

7n EpyaotnpLokn AoKnon:

Avolyoupe To ogvaplo FrogEatFlies oto Greenfoot. Auto mou B€Aoupe va kAvouue elval va
T(POCHOECOUE OTO MPOYPAUUA LaG TN AEToupyia va SeiyveL €val KOAWCOPLOUO OTO XPHOTN WE
TopaBbupLko TPOTO, OTAV AUTOC MATHOEL [E TO TIOVTIKL TOU TAVW OTO QVTIKEIUEVO Frog.

Avolyoupe Tov enefepyaotr) TNG KAAonG Frog yla va ypaoupe Tov kKwdLka 1ou XpeldleTal.

Hmnpwtn uéBodogtngkAdongJOptionPane mou Ba xpnouomnoticoupe eivatn showlnputDialog
TIoU KAvel duvarn tnv sloaywyr dedopévwy, Intwvtog mapdAAnia ta dedopéva autd amo
Tov Xprotn. H deutepn péBodog tng kAdong JOptionPane mou Ba xpnollomolooupe gival n
showMessageDialog mou eudavilel £va PLvupa Le TO KIAWOOPLOUA GTO CUYKEKPLUEVO XPNOTN.

ITnv apyr Tou apxeiou TG kKAdong Ba ypaou e Tnv eviohn: import javax.swing.JOptionPane;
Y10 VOl EVNLEPWOOUE TOV UETAYAWTTLOTH OTL Bat xpnotpomnoticou e tnv kAdon JOptionPane mou
BpilokeTal 0TO MAKETO javax.swing.

Katomv péoa oto owpa tng pebddou act Ba SlaypdPoupe TIC EVIOAEG move Kal turn mou
UTAPYOoUV Kal Ba ypaPoupE TOV TOPAKATW KWELKA:

public void act()
if (Greenfoot.mousePressed(this)) {

String inputStr = JOptionPane.showlInputDialog("Teld cou,mw¢ ovopdleoal;");
JOptionPane.showMessageDialog(null, "ewd cou " + inputStr + "\n Matnoe to kouprni OK
1 To MANKTPo Enter yla va kAeioel To mapdbupo.");

}

KAelvou e tov emeepyaotr] Kat KAVOULE LETAYAWTTLON TOU Tipoypapuatoc. Katomwy, pe Set
KALK TTAvw otnv kKA&on Frog emidéyoupe new Frog (), SnuioupyoU e £va vEo avTIKEiEVO Frog kat
10 TonoBetol e otov Kdopo pag. Motdpe to mARKTPo EKKivnon Kot KAVOUUE KALK HLE TO TIOVTIKL
TIavw oto Batpaxo. 2to mapdBbupo mou epdaviletal Sivoupe To OVOUA LG KAl KOTOTILV EPdovi-
{eTal To PAvVUpa KoAwoopilopatog, onwc daivetat otnyv Etkova 2.6.1.

Ewkova 2.6.1 MNapadupa StaAdyou ato Greenfoot
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MropoUEe Vo TPOTIOTOLCOUE TNV act £ToL wote va StaBalel duo (2) apBuolc mou Ba eloa-
YEL 0 XPNoTNG Kat va epdavilel to aBpoloud Touc.

import javax.swing.JOptionPane;

public void act () {
String x = JOptionPane.showlnputDialog("Awaoe Tov mpwTto aplBuo");
String y = JOptionPane.showlInputDialog("Awoe tov 6eUtepo aplBud");

int numberl = Integer.parselnt(x);
int number2 = Integer.parselnt(y);

int sum = numberl + number2;

JOptionPane.showMessageDialog(null, "To dBpotopa eival " + sum,
"ABpotopa duo apBuwv", JOptionPane.PLAIN_MESSAGE);

}

Ta mapaBupa Staddyou mou BAEmoupe otnv 006vn dtav TPEEOUE To POYPAUUA daivovTatl
otnv Ewova 2.6.2.

Ewkova 2.6.2 Mapadupa Staddyou tne kAdong JOptionPan

Avti yia PLAIN_MESSAGE yla to £(60¢ TOU UnVUHOTOC UTIAPXOUV KoL oL €A G EMIAOYEG:

TLC OMOLEG UMOPELTE VO SOKLUACETE KO €CELG YLoL VoL SEITE T AVTIOTOLXO AMOTEAECUATAL.
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2.7. DpOoTNPLOTNTES

Apaotnpotnta 1

Na ypayete éva mpoypappa to onoio Ba dtafalel aplBpolg anod to MANKIPOAOYLO HEXPL TO
aBpolopad Toug va Eemepacel To 1000 kat otn ouvexela Ba umtoAoyilel kat Ba epdavilel to abpot-
Oua Touc. H elcodog/é€od0o¢ va ulomownBel pe xprion tng JOptionPane

Apaotnplotnta 2

Na peletnoete tnv Tekunplwon g kAdong JOptionPane kol va ypaete mpoypauua To
ornolo va xpnotuomnolel ta Stadopa £i6n SLAYVWOTIKWY UNVUUATWVY.
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Avtikeipeva kat MéBodot



3. Avtikeipeva ko MéBobol
Elcaywyn

310 1o kepdAalo eidape, tn Snuioupyla KAAGEWY KL QVTIKELLEVWY, XWPLE TNV avayKn cuy-
ypadng kwdika oto eptBarov Greenfoot. Me autdv Tov TpOMo OpWS, kKABe hopd Ttou eKTeAE(-
TaL o TNV apX TO TPOYPAULA, TIPEMEL Vo EQvadnULOUPYOUE TA OVTIKELHEVA Eva — EVal.

210 ooV KepaAato Ba SoUpe pia auTopaTomoLnpeVn Stadikaoia SnpLoupyLag TwV AVTIKEL-
HEVwy, N omola va ekteleltal kaBe Gopd OV KATAOKEVALETAL O KOOMOGC. Emtiong Ba SoUe, mwg
pmopoUUE va KaBOoploOUUE TN CUUTEPLPOPA TWV OVTIKELLEVWY LOC, UAOTIOLWVTOG TLG SIKEG HOG
pebodouc.

Zto)oL
Ol poBntég va pmopoulv va:
¢ Avayvwpilouv kol va eplypddouv Tov TPOTIO SNULOUPYLNG OVTLKELUEVWY
¢ Avaintouv KaL va xpnotpomnololy Tl udlotaueveg ueBodoug mou xpelalovral
¢ XpNnOLUOTOLOUV QVTIKELUEVO ETOLUWY TUTIWV yLa TNV entiAucn mpofAnudtwy
¢ EEnyouv Tov Unxaviopo petafifaonc mopaueTpwy
¢ Avayvwpilouv tov TUTO emoTpodng piag pebddou
¢ YAomoloUv ueBodoucg yla ToV XELPLOUO YEYOVOTWV TOU TIOVTLKLOU 1 TOU TTAnKTpoAoyiou

Evotnteg kepalaiov
e JupBohooelpEg
e Anuioupylol AVTIKELUEVWY
e KAfon pebodwv Twv aVTKELLEVWY
e KAnon Ztatikwv Mebodwv
¢ Anuioupylo Twv SIKWV pog HeBodwv
¢ Avaodopég kal Mépaopa NMapapeTpwy
e Tumol Emwotpodng
e MéBobol kat KAnpovoutkotnta
¢ KaBobnynaon amo yeyovota
o [livakeg
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3.1 ZupPolooslpég

ExTog amo toug Bacikolg TUTIOUE TG Java ou yvwploaype, €vag oAU xprioLuog TUmog ivat n
KAGon String, Tou TtakETou java.lang, n omola xpnouelel otnv avanapaotacn cupBolooelpwy
(aAdapBuntika). Ot cupporooelpég eival pia oelpd (akohouBia) amod cUUBoAQ, TOU UMopEL va
elvat ypaupata, aplbuol ) onotodnnote aAo cUpBoro tou kwdika UNICODE. H kAdon String
emiong, mepkAelel Kt OAn ™ BACLKr AELTOUPYLIKOTNTA TWV CUUPBOAOCELPWY, TNV OMOLa KAl XPEL-
afopoote og MPWTo oTadlo. Mia otabepd TUTIOU GUPBOAOCELPA TIEPIKAELETAL QVAETO O SUTAQ
ELOQYWYLKA “ “.

‘Eva String elval £va avTIKEIEVO Kal OMwE OAa TA AVTIKELMEVa, Tipémel va dnAwBel kat va
SnuoupynBetl pe TNV evtohn new, Omwg oto akoAouBo mapadetypa: String s1 = new String();

EvaAAaKTIKA LrtopoU e va Snpoupyioou e éva String, amodibovtac Tou wg Tun pia otade-
pa oupBolooelpd, Orwe oto mapadelypa: String s2= "George";

O teleoTng + Otav edpappoletal oe cUUBOAOCELPEC TIG EVWVEL (string concatenation) og pia
nipdtaon. M.x.: Ao tyv napdotaocn “I like Java” + “” + “Programming” mpokUmteL n cupBolooel-
pa “Ilike Java Programming”

Av ypagoupe: System.out.printin ("To @Bpotopa eivat " + 15+ 25);

Jtnv 006vn gpdaviletat to uAvupa: To dBpolopa eivat 1525.

MopatnpoU e OTL OTAV TOU TEAEOTH + MPOoNYELTaL KATOLO string, LeTATPENEL OTL Bplokel Se€ld
TOU emiong o string, avetaptnta av eival aplBpog onwe to 15 oto napadetyua pag. To (Slo
yivetal kal pe to 25 otn cuvéxela. Etol oto mapadelypa pag epdavifovral amid ot duo aplbuot
Xwpl¢ va uroAoyiletal To aBpolopa Touc.

Av BéAoupe va ylvel mpwta n mpaén tng mpocbeong Twv dUo aplBuwv Kot va epdavioTel
otnv 080vn to ABPOLOUA TOUG , TIPETEL N TPAEN TG MPOcbeong Twv dU0 aplBUWY va UMEeL o€
napévBeon wote va mponynBbel TG cuvévwaong We To string. AnAadn mpémnel va ypAPoue:

System.out.println ("To aBpotlopa eival " + (15 + 25));

AvtiBeta, av ypapoupe: System.out.printin (15+25+ “ eupw”); outd mou Ba epdaviotel
otnv 0086vn Ba eivat: 40 svpw. Anhadn, edw mponyeitat n mpdcbeon Twv Vo aplBUWVY Kal oTn
OUVEXELQ YIVETOL N CUVEVWON LE TN CUUBOAOCELPA « EUPWY TIOU ALKOAOUBEL.

H kAdon String edodlalel ta aviikeipeva g pe Sladopeg xpnotueg neBodoug omweg n
charAt(index), n omnola eniotpédel Tov xapaktipa otnv Béon index, n uéBodog length, n omoia
EMLOTPEPEL TO UNKOC TNG AEENG, N LEB0SOG equals(string), n omola cuykpivel SU0 cUUPBOANOCELPES
av €xouv To (610 TeplexOpevo. Na onUELWOOUUE OTL N apiBUNCN TWV XAPOKTNPWY OF VA AVTIKEL-
Hevo Tumou String Eekwvael amd to 0 kot oxtL amo to 1.

Ac SoUE PEPIKA aKOUA TTapadElyaTa:

String s1 ="Write Once, "; /] Asouelet uvrun yio to avtikeiuevo s1 kat tne
anodidel mepieyouevo to Write Once,

String s2 ="Run Anywhere."; /] Asoueglel pvrun yio to avtikeiuevo s2 kat tne
anodidel mepleyouevo to Run Anywhere.

String s3 =s1+5s2; /] Asoueglel pvrun yio to avtikeiuevo s3 kat tne
anodibel mepleyouevo to "Write Once, Run
Anywhere."

System.out.printin( s3.charAt(0)); // Eupavilet to ypauua ‘W’

System.out.printin( s3.length() );  // Eupavilet tov aptduo 25 mou sivat to uriko¢ te
ouuBolooelpdc s3
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System.out.printin
("ZOykplon: " +sl.equals(s2) ); //Eudavilet to kelpevo: TUykplon: false, adou ta Vo
string s1 kats2 &ev €xouv To (510 TEPLEXOUEVO.

Inueiwon: Aes cuykpivoupe 600 CUUPBOAOCELPEG LE TOV TEAEDTN LOOTNTOG ==, AKOUN KOl Qv
€xouv 1o (610 meplexopevo Ba maipvoupe mavta cav anotéAeopa false. Emeldn ta Svo string
elval avtikelpeva o teheotng == & Ba GUYKPIVEL TO TTEPLEXOUEVO TOUG, dAAA TN StebBuvan Toug

oTN Uvrun.

3.2 Anpoupyia AVTLKELLEVWVY

8n epyaotnplakn acknon:

H &nuoupyia avtikelpévwy (oTydtuma) Twv KAAGEWY, yla va YIVEL e QUTOUATOTOLNUEVO
TPOMO, TPEMEL VA YpAPOoULE EVIOAEG TNG YAWOOAG Java, HECA OO ToV emefepyaotr) KwoKa.
AuTO OTIC TTPpONYOUEVEC AOKNOELS YIvoTav KAaBe dopd mou, eite avolyape To oevaplo pog, eite
petayAwTttilape Tov KWK pag, pe Sl KALK TAvw otnv KAAoN KoL KATtomty emthoyr] Tou AaLoi-
oU «new ovopo_KAdong()».

Ma va gpdavidovral o BATPAXOG KAl Ol LUYEC, QUTOUATA, LOALS AVOLYOUE TO OEVAPLO HOC,
TIPETEL VAL IPOOOECOUE EVTOAEC OTNV HEBOGO eKelvn OV KATAoKEUALeL Tov Koopo FrogWorld.
Auti n uéBodog Aéyetal Kataokevaothg (constructor) kat €xel To 810 dvopa pe TNV kKAAGon. O
KATAOKELUAOTAG (constructor) eival pia eldikou tumou uEBodog, mou ekteAelTal MAVTA KL QUTO-
pata otav Snplovpyeital £va VEo OTLYULOTUTIO (aVTIKELUEVO) HLOG KAAONG KOl €XEL OKOTIO TNV Op-
XlKoToinon Tou avtikelpévou. Kabe khaon mepléxel éva mpoemideypévo (default) kataokevaotn
(autépata amod tn Java), xwpig MapaPETPOUG KaL XWPLG EVIOAEG OTO OWHLA TOU, TTIAPOAO TToU Sev
daivetal otov KWSIKA TNG.

Ac avoifoupe tov emefepyaotr) Tou FrogWorld yla va e€nyriooupe Tov KWELKA TTOU TIEPLEXEL:

import greenfoot.*;
public class FrogWorld extends World

public FrogWorld ()
{

// Create a new world with 600x400 cells with a cell size of 1x1 pixels.
super(600, 400, 1);
}

}

TNV MPWTN YPOUUN TIOPATNPOULE TNV EloOYWYN OAWV TWV KAACEWV TOU TTAKETOU greenfoot,
UE TNV EVIOA import.

Ytnv eUtepn ypappn dnAwvetal, He T xpnon tng AéEng extends, n ox€on TG KANPOVOULKO-
rag petalL twv dvo kKAaoswv FrogWorld (umokAdon) kat World (untepkAdon).

TNV TN ypauun SNAWVETAL 0 KATAOKEVUAOTAG TNG KAAong FrogWorld. Onwg BAEmete o ka-
TAOKEVAOTNG opileTal péoa otnv kKAdon FrogWorld kat €xeL to (810 ovopa W' autn).

ITNV TETOPTN YPAUUN, LEoa oTn uEBodo Tou Kataokevaoth, BAEmou e tnv evtoAn super(600,
400, 1). Mg TNV evtoAr super KaAOUE TOV KATOOKEUOOTH TNG UTtepkAdong World (amo tnv tek-
unpiwon tg kAaong World BAémoupe OtL urtdpyel o Kataokeuaotng: World(int worldWidth, int
worldHeight, int cellSize)) kot wg mapapétpoug divoupe to mAdtog (600 keAwd), To Uog (400
KeAld) kat tn Staotaon kabe keAoL (1 pixel) pe okomod va dnpoupynBei to mMAgypa tou Kdopou
FrogWorld. H evtoAn super, otnv mepimtwaon mou KOAEL TOV KATAOKEUAOTH TNG UTIEPKAAONG, TIPE-
TieL va gival n mpwtn SnAwaon mou ypadoupEe OTOV KATOLOKEUOLOTH TG UTTOKAAONG TNC.

Twpa a¢ SnAWooUUE, HECA OTOV KATOOKEUOOTH TNG FrogWorld, mota avtikeipeva, Twv KAA-

[54]



OEWV TOU €XoUpE oploel, Ba dnuioupyolvtal. MNa va €xouue €va BATpaxo Kal pia poya oto
0EVAPLO HaG Ba ypAou e TLG EVTOAEG:

Frog kermit = new Frog();

Fly myga=new Fly();

O teAeoTng new dnuoupyel éva avtikeipevo NG KAAONC, TO OMOLOo Kal oroTeAEl povadiko
OTLYMLOTUTIO TNG KoL eTLOTPEDEL eMiong éva deiktn avadopdg (reference) oe autd. O teleoTrg
new SeopEeVEL EMIONC TNV QMALTOUEVN VAN VLA TO OVTIKE(PEVO TIOU Snuoupyeital. Ot pHeTa-
BAnTEC kermit koL myga eivat ot €ikteg avadopas avtioTol o oTa AVILKEILEVA TTOU dnpLoup-
YNOQUE TIPONYOUHEVWE. XpnoLlomolwvtag autd to deiktn avadopdg UmopoU e Vo TTPOCTIEA-
OOULE TO QVTIKEIYEVO.

Ta avtikeipeva mou éxouv dnpoupynBel BploKovTal KATIOU OTN UV TOU UTOAOYLOTH. Av
BéNoupe va ta epdavicoupe péoa oto MAEYHa Tou Kdopou pag, mape otnv kKAaon World kot
BAEmou e av Slabétel kamola £Tolun HEBodo mou kAvel auth T SoUAeLd (av dev uTApyEeL £ToL-
Un HEBodog mpemel va dTLAEOUE EUES ia, YpadwvTag Kwdika). Mapatnpole OTL UTIAPXEL N
HéBodoc addObject tng kAdong World, tnv omola kat Ba xpnotomnotooupe. H péBodog autn
TEPLEXEL TPELG TTAPOUETPOUC. H pWTn SNAWVEL TO AVTLKELUEVO Kot 0L SUO EMOUEVEC TIG CUVTETAY-
Héveg mou Ba tomoBetnBel. O kwdikag TG KA&ong FrogWorld yivetad:

H mapamndvw evtohn kAfnong tng uebodou addObject mpooBEtel o avrtikeipevo kermit oto
onueio tou Koopou pe ouvtetaypéveg (100,100) kot To avTikeipevo myga oto onpeio tou Ko-
OMOU pE ouvteTayuéveg (200,200). H apxn twv afdvwy tou KOopou poag eivat n mavw aplotepn
ywvia.

Me tov (610 TpOmo SnNULOUPYOUHE UEPLKA akOpa avtikeipeva poyeg (Fly) oto mAéyua tou
Koopou pag ka ta mpooBétoupe pe th HEBodo addObject o SladOPETIKEG CUVTETAYUEVEG TOU
FrogWorld.

Mopakdtw daivetal o KWEIKOE TOU KATOoKEUAOTH TNG KAAong FrogWorld otov omoio £xouue
TIPOCHEDEL TIC AmMAPAITNTEG EVIOAEG YLO TNV SNLLOUPYIA OVTIKELUEVWY, EVOC BATPAXOU KOl TPLWV
HUYWV.

import greenfoot.*;
public class FrogWorld extends World

{
public FrogWorld ()

super(600, 400, 1);

Frog kermit= new Frog();
addObject( kermit, 100, 100 );
Fly myga = new Fly();
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addObject(myga, 200, 200 );
Fly mygal=new Fly();
addObject(mygal, 443, 160);
Fly myga2 = new Fly();
addObject(myga2, 398, 335);
}
}

3.3 KAfjon peBOSwV TwV QVTIKELUEVWVY

Eldape oto mponyoupevo kedpahato OTL ot uéBodol otn Java opilouv TN cupnepLdopd Twv
QVTIKELUEVWY, SnAadn TIg Aettoupyieg ou Umopel va ekteAéoel €va avtikeipevo. Mia pébodog
elval éva UMAOK KWOLKOL TIOU €XEL £Vl OVOLOL KAl UTTOPOULE VOl TNV KAAEGOUE amtd omoudrmoTe
UEoQ OO TO TPOYPOUUA UaG (glval TO L0OSUVAO TWV CUVAPTHCEWV KOL TWV UTIOTPOYPAUUATWY
OTOV QVTIKELLEVOOTPEDH TTPOYPAUUATIOUO).
2tn Java n ovuvto€n plog pebodou meplapPBavel ta e€ng otolyeia:
¢ Tov npooédloptotr npocBaong. Mmopel va eivat public, private fj protected (6a culntn-
Bouv apyotepa).

¢ Tov tUmo tn¢ mAnpowopiag rou ntoTpEpouv (return type). Asiyvel tov tUmo Sedopévwy
NG TWUAG Tou emoTpédetat amo tnv uébodo. M.x. n pébodog int getSpeed() dtav ekte-
AeoBel Ba emiotpePel Evav aképato aplOud mou Ba pog mAnpodopset yla TV TpExouosa
TaXUTNTA TOU QVTIKELLEVOU. Eva Ao mapddelypa pebddou eival n boolean isAtEdge(),
TIOU elval pio amo tig pebodoug tng kAdong Actor tou Greenfoot. H Aé€n boolean pmpo-
OTA Ao TO OVoa TG LeBOSou onpalvel OTL N TN Tou emotpedel n HEBodog lval true
n false kat pag mAnpodopel av To AVTIKELUEVO EXEL GTACEL I} OXL OTNV AKPIN TOU TAEYUATOG.
Av n uéBoboc Sev emIOTPEDEL KATIOLA TLUN TOTE XPNOLUOTIOLOU UE TN AéEn void (H A&€n void
onuaivel «timotan). M.x.

¢ To ovoua tn¢ uedodou. Koo elval yla Gvopa va XpnoLLOTIOLOUUE HLal AEEN Tou val UTto-
SNAWVEL TO TL KAVEL N CUYKEKPLUEVN HEBOSOC. M.x. N LEBoSOG turn, Sivel EVTOAN 0TO avTL-
Kelpevo va otpleL.

e Tn Aiota napaustpwy. AuTEG ypadovtal HEca OTLG MAPEVOEDELG, UETA TO OVOUA TNG HE-
B660u. OL uéBodoL Umopel va TIEPLEXOUV Ko I} KOL TIEPLOCOTEPEG OO LA TTAPAUETPOUC,.
OLmapapetpol opilovral Ue Tov TUTIO SEG0UEVWV UMPOOTA KOL TO OVOUA Vo akoAouBel Kat
Xwpilovtal HETaL TOUG U KOUUA. AV §EV €XOUE TTAPAUETPOUC XPNOLUOTIOLOUKE OTAQ 2
KEVEG MapeVOETELC.

¢ To owua ¢ uedodou o ayKUAEC—UE TOV KWELKA KAL TLG TOTUKEG LeTABANTEG.

Ta tpla otolyela TNG oUVTAENG pLag HeBodou: o TUMoC emoTpodng, To dvoua HeBddou Kat n

Aota mopapérpwy ovopalovroal urntoypadn tng pedodou (method signature).

[public n private r} protected] [tUmog emiotpodng] [Ovoua peBddou](mapdpuetpogl, ..., mapdpuetpocN)
{

}

owpa pebodou
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Mua eldikr) uéBodog tng Java elvat n main n omolia gival emidbopTIOUEVN LE TO VAL EEKLVAEL TNV
€KTEAEDN TOU TPOYPAUMUATOG. 2TN Java yla val YIVEL Eva TPOYPAUUO EKTEAECLUO, TIPETIEL OTIWO-
dnmote o€ KAMOLo and To oapxela mnyaiou kwdika, amd To omoio amoteAsital, va UTAPXEL
TouAdylotov pia péBodog main.

H ouvtagn tng uebodou eivat: public static void main(String[] args) { }

Otav o dtepunveac tngJava ektelel Eva mpdypappa Eekva amo tnv kKAnon tg pebodou main.
H main Katomv KaAel OA&G TIg uTtoAoLneg LeBOSoUC yLa va eKTEAEOTEL TO TTPOYPALLLAL.

9n gpyaoTnELOKK ACKNON:

210 oevaplo FrogEatFlies éxoupe Nén €va PATPAXO KOL UEPLKEG LUYEC KOL UITOPOUV TIAEOV VOl
oMnAoemnidpacouv petall Tou. H aAhnAenidpaon (interaction) éykeltal kuplwg, oTnV eKTEAEDN
EVTOAWV QO TO AVTIKE(HEVa, péoa amd t petadoon unvupdtwy. Npwta Ba ypdoupe Kwdika
WOTe OAa T’ AVTIKEIUEVA va KLVOUVTAL LEGO 0TO TTAEYLA TOU KOGHOU, XpNOLUOTIOLWVTAG TG LeBO-
Soug mou €xouv kKAnpovouroeL anod tnv kAaon Actor.

Avoliyovtag TNV Tekunpiwan t¢ kAaong Actor, BAémoupe OAeg Tig puebodoug tng. Ot uébodot
TIoU XpeLalopaoTe gival n move, n omoia SIVeL A OTO AVTIKEIUEVO va LETAKIVNOEL Eumpag oe
QMOCTACN TOU 0OPL{OUE GTNV TLUI TTOU SIVOUUE OTNV MAPAKETPO TNG Ka N turn, n omoia AéL 0To
QVTIKE{UEVO Vo oTPLEL KATA Ywvia Lon KE TNV TLUI TNE TOPAUETPOU TNG. MLa pikpr) meplypadn ylo
TNV KaBe uéBodo PAEmoupe otny Ewkova 3.3.1, omwe daivetal otnv tekunpiwon tng kAaong Actor.

Ewkova 3.3.1 Ot uéBobdot move kat turn

Y10 meptBarov tou Greenfoot, 6tav Snuioupyeital pla véa umokAdon tng kKAdong Actor,
TPOOTIOETAL AUTOHATA OTOV KWELKA TN VEAC UTIOKAGONG N LEBoSOG act. H pébodog autn eivat
OPXLKA KEVI KAL LECO OTO WO TNG YPADETOL 0 KWwOLKAG TTOU KABopIleL TIC EVEPYELEG TIOU TIPE-
TLEL VO KAVEL TO OVTIKE(PEVO.H pEBod0g auth Kaheital og OAa Ta avtikeipeva tou KOopou, mou
£€xoupe Snuloupynoel, kabe dopd mou MATALE TO KOUWTL Apdan 1 Ekkivnon oto meplBAAAov Tou
Greenfoot.

Apa, Tig uebodoug move kat turn Ba Tig KahoUpe péoa amd tn uéBodo act tng KAGONG Tou
OVTLKELUEVOU.

Ac 6oUpe TN uEBoSo move. H péBodog opiletat wg e€nc:

void move ( nAfnboc BnudTwv )
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H move £xel w¢ MapAUEeTPO €vav aképato aplBuo (int) o omoliog ekdpalel to mARBog Twv Bn-
patwv (tnv andotacn) mou BEAOUUE va TIPOXWPNCEL TO QVTLKEIUEVO.

Ma mapadelypa avoiyoupe tn uéBodo act tou Batpdyou (emhéyovtag Avotyua eneéepyaotr))
Kot ypagoupe Tnv eviohrn move(40), SnAadr tou Sivoupe tnv evior va petakvnBel katd 40 -
pata. Me OpoLo TPOTO TPOCHETOUUE [ eVTOAr] move Kot atnv kKAdaon Fly, oM pe Stapopetikd
mAn0og Bnudtwy.

Ewkova 3.3.2 Zuyypaepn kwbika atn uédodbo act()

Matwvtag to kKouuni Ekkivnon, katw otnv 0Bovn, exteheltat Slopkwg (emavoAnmuikr So-
Swaota) n act, yta 6Aa ta avtikeipeva tou KOopou pag, ta omoia Kouvtal pe SladopeTikn
TaxuTnTa, avaloya LE TNV TLUA TNG TOPAUETPOU TIOU £XOUV OTH Move, HEXPL va GTATOUV OThV
akpn tou Koopou. T avtlkelpeva oty MPAYHATIKOTNTO 88V OTAUATOUV UE QUTOV TOV TPOTO.
E€akolouBoUv va mpoomaBoulv va kivnBolv, ahAd to Greenfoot dev T adrvel va Kivouvtal £€w
amo tov KOopo (av T apnve, mwe Ba to petadEpape MAAL miow;).

ANalovtog, o €va QVTIKELLEVO, TNV TAPAUETPO TNG LeEBOSou move pe éva PeyaAUTePO
aplBuod n kivnon Ba sivat toyUtepn (adou oe kaBe Brpa tg emavaAnmuikig dtadikaciag Ba
Slaviel peyaAUTepn amdotoon), EVw UE HIKPOTEPO Ba eival o apyn. Mmopeite va poavtepete
TL Ba oupBel av BAAete Evav apvnTiko aplduod;

Ac mpooBécoupe péoa 0To oW TNG LEBOSOU act kal tnv evtoAn turn, ypadovtag: turn(s);

AN e KATL 0TV KIVNON TOU OVTIKELUEVOU;

‘000 UIKPOTEPOG 0 APLOUOC OTNV MAPAUETPO TG HEBOSoU turn, T000 peyolltepo To¢o Ba
Slaypddel To KWVoUUEVO avTikelpevo (adol oe kaBe Brpa tng emavainmukng dtadikaciag Ba
otpiBel katd pkpotepn ywvia).

2tn ouvéxela Ba KAvoupe T avtikelpeva v avtdpouv ot gpebioparta amnd to meplBariov
Toug, mapadelypatog xapn otav Gtavouv otnv dkpn tou Koouou va otpifouv yla va cuvexioouvv
TNV kivnon toug. H uéBodog mou Ba xpnotponotoouple eival n isAtEdge(). H uéBodog autn dev
TalpVeL TopapETPOUC Kal MLOTPEdEL TNV MAnpodopia true n false, mpayua mou onuaivel ot
umopei va xpnotuomnotnBel wg cuvonkn péoa os pia Sopun emhoyng if.

Na ypaete péoa oto owpa tg Lebodou act Tov KWK, WOTE 0 PATPAYOC VA KIVELTAL EU-
Bela katd 4 Brpato tn dpopd kat av Gtavel otnv axkpn Tou Koopou tote va otpifel katd 5 polpec.
0 kwdkag otnv kKAaon Kermit petd tnv ulomoinon twv mapandavw da yivel:
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Na ypdeTe ToV avTioToyo KwiKa, WoTe N piya vo Kveltatl eubela katd 8 prpata tn popd
KoL av GTAveL oTnVv akpn Tou Koopou tote va otpifet kata 15 poipec.

3.4 KAfon Ztatikwv MeBodwv

3tn Java umapyouv dUo tUmoL peBOSwV: QUTEC TTOU OVIKOUV OTO QVTLKEIMEVO, ovopdlovTol
uédobot oriyutotunovu (instance methods) kat kaBopilouv tn cupmepldpopd TOU AVTIKELUEVOU
KOl QUTEC TIOU aViKOUV oTnV KAAon, ovopalovtal uédobot kAaong (class methods) kai 6ev ava-
bEPOVTaL O OUYKEKPLUEVO OVTLKELEVO.

Ot puebodot Tou avtikelpévou (uEBodol otiypidtumou — instance methods), umopouv va kKAn-
BoUv HOVOo PECW KATIOLOU AVTIKELMEVOU. H KARon pLog pebodou oTLYULOTUTIOU CUVTAOCETOL [UE
TO OVOLLOL TOU QVTLKELEVOU aKOAOUBOUEVO Ao TNV TeAela Kal To Ovopa TN LeBodou, dniadn:

‘Ovopa avtikelpévou. Ovopa e@odou (rapapetpot);

Tétola mapadeiyparta sival ot uéBodoL move Kkal turn, TOU GUVOVTAOAUE TIPONYOUUEVWC,
oL omoieg 8ivouv EVTOAN 0€ CUYKEKPLUEVO QVTIKELMEVO Vo peTakvnBei 1 va otpiel avtioToya.
Av Aourtov Béloupe to avtikeipevo kermit tng kAaong Frog va kivnBet 100 Brparta Ba mpémel va
SWOOoUE TNV eVTOAN:

kermit.move( 100 )

Elvatl ¢pavepo Aoutdv OtTL n xpron Tng move Xwpic va avadepOOOTE 08 CUYKEKPLUEVO QVTL-
Kelpevo dev €xel vonua (Otav elpaote Héoa oTnV KAAON TOU QVTIKELEVOU, N avadopd ToU ovVo-
HATOG TOU £lval TtepLttr), onmwc BAEmoupe Kal otnv Ewova 3.3.2).

MoAAEC dopég OUwG, BENOUE va axedlaoou e éva cUVolo pueBodwv oL omoieg Sev ival ouv-
OebEEVEG IE KATIOLO QVTIKEIMEVO TNG KAAONG, aAAG UAOTIOLOUV AELTOUPYLEG XPHOLUES YO TNV
81o TNV KAAoN. Ze auTh TNV nepintwon opiloupe pio pEBodo wg péBodo kAaong (class method),
XPNOLUOMOWWVTAC otV apxn tng SnAwong tng, tn A&En kAeldi static. Ou uéBodol kKAdong lvat
YVWOTEG KOL WG OTATIKEG MEBOSOL. MmopoUpe AoUtov, va KOIAECOULE KAL VO XPNOLUOTIOL)OOUE
OTATIKEC LEBASOUG pLog KAAoNG, Xwpig va xpeldletal va SnutoupynBel mpwta KAMOLo AVTIKELUE-
VO QUTNAG TNG KAGONG .

lMNa ropadelypa, €0tw OtTL opl{oupe tn otatiki pébodo:

static int numberOfFrogs( ) //AAAwon otatikig uebddou n omoia pog
EMLOTPEDEL TO MANBOC TWV BaTpAywV TTOU
UTTAPXOUV QUTH TN OTLYI) OTOV KOGUO HLaG
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H kAnon tng uebodou pmopet va yivel, eite ano tnv KAAon, lTe Ao KATOLO AVILKELUEVO TNG
KAQONG, OnMw¢ dalveTal mMApaKATW:
frogs = Frog.numberOfFrogs() n frogs = kermit.numberOfFrogs()

omnou to kermit elvat éva avtikeipevo tg kAaong Frog.

Napadelypa: OAeg oL péBodot tng kKAdong Math, n omnoia Bploketal oto makéto java.lang,
elval otaTkéG. H kAon toug yivetal wg €€n¢: int x = Math.max (a, b) ; int y=Math.abs(a);
int z=Math.min(a,b);

Emiong oAeg oL uéBobdol tng kKAdong Greenfoot, n omola Bpioketal oto maketo greenfoot, &i-
valL oTaTKEG. H KAon toug yivetal wg €ng: x=Greenfoot.getRandomNumber(limit);

10n epyactnplakn aoknon:

Y10 ogvaplo pag FrogEatFlies Ta avtikeipeva pag Kivouvtal HEoA 0To TAEYHO Tou Koopou,
oAAG 1 kivnon Ttoug sivat mavta n dta. Auto ou BEAOUE 0T GUVEXELD Elval va. TTPOCBECOUE
tuxaio oupmeptpopd otnv Kivnon Twv avIKELWEVWY Uag. AuTO emituyxavetal oto Greenfoot
XpNnollomolwvtag pia péEBodo mou pag mapéxel n kAaon Greenfoot, tTnv getRandomNumber,
n omola emiotpédel Tuxaloug aképaloug aptBpous. H pébodog autr lval otatikr, dnhadn 6e
xpelaletal va dnuoupynBel mpwTa KATOLO AVTIKELLEVO QUTAG TNG KAACNG YLaL VOl TN XPNOLULOTIOL-
OOUE.

H untoypadn tng pedodou eivat: int getRandomNumber(int limit)

H péBodog autr dexetal Evav aképatlo aplBpo (limit) wg mapapetpo, mou kabopilel To 6plo
TWV TUXAiWV aplBuwy o umopel va mapadyet, SnAadn mapayeL tuxaioug aptBpoug amnd 1o 0 £wg
to limit-1. M.x. n getRandomNumber(20) emiotpédel Tuxaioug aptBuolc amd to 0 £wg 19.

Mpayoupe kwdika péoa otn péBodo act g kKAAong Frog wote, o BAtpayog va oTpiPeL Katd
15 poipeg, LOvVo av o Tuxalog aplBUOC ToU APAYETAL Elval PkpdTepog Tou 10, aALWG va ouve-
x(leL euBeia kat Ba otpiPel katd 5 poipeg, povo otav dtavel otnv akpn tou Koopou. O kwdtkog
EXEL TNV MOPAKATW HopdN:

public void act()
{

move(4);
if (Greenfoot.getRandomNumber(100)<10)

{
turn(15);

}
if (isAtEdge())
{

turn(5);
}
}

Adou n getRandomNumber(100) pag divel kaBe dopd éva tuxaio aplBud petav 0 kat 99 kat
Sedopévou otLoLaplBuoieivatlopolopopda KatavepnévoL, 0to 10% Twv MEPUTTWOEWY 0 ApLOUOG
o Ba mapayetat Ba eivat katw amo 10 kat n cuvbnkn Greenfoot.getRandomNumber(100)<10
Ba elvat aAnbng.

Mropeite va mpoypapatiosTe To BATPAX0 WOTE va pn oTpiPel Katd 15 poipeg mavta, aAld
Kata tuxaia kAion péxpt 20 poipeg; Molo MOPALETPO TOU TPOYPAUUATOC 00¢ Ba aANALETE;

AVTIKATOOTAOTE TNV eVTOAN turn(15); pe tnv:
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int angle = Greenfoot.getRandomNumber(20);
turn(angle);

3.5 Anpoupyia Twv Sikwv pag pebodwv

Katd tn Stapkela avamtuéng plag ebapuoync, oplopéva tuipata kwdika (uébodot) xpeldale-
Tat va emavadapBavovtal ToANEC PopEC. TuvrBwWE, TA TUAKOT AuTA avadEépovtal o€ AsLtoupyi-
£G TIOU XpnoLuomnolouvtal ouxvd. Onwe Ba Solue £xou e tn SuvatdTnTa Vo SWOOU LE EVa OVOpaL
OE QUTA TO TUAMOTA KWSLKA Kot va ta KAAOUHE e auTO, OmoTe Ta Xpelalopaote. Mpokeltal
SnAadn ylo peBAS0oUG TIOU TLS SNULOUPYOULIE EPELS VLA VAL KAVOUV L0 CUYKEKPLUEVN SOUAELG Kot
armoteAoUV PEPN HLag KAAonC.

11n epyaotnplakr Acknon:

‘Ewg TWpa, 0TO OEVAPLO UaG, TPOoBETOUUE SLapKwE YPaUUES Kwoika péoa otn uéBodo act
TwV KAAoEWV pag. Av cuveyiooupe €tol n uéBodog act Ba peyahwvel Slopkwg Kot o€ Aiyo Ba
ylvel oAU SUokolo va StaBaloupe Tov KwIKa TNE Kat va katalaBaivoupe Tt kavel. Av Béhoupe
Vol BEATLWOOULE TOV TPOTIO TTOU YPADOUE TOV KWHLKOL LLALC, TIPETIEL VAL TOV KO OUE O UIKPOTE-
pa Lépn, Snuioupywvtag pia LéBodo yia kaBe ouddo EVTOAWV TIOU ETMITEAEL ULOL CUYKEKPLUEVN
Aettoupyia. Ot véeg péBodol SnAwvovtal €€w armo to cwia tng pebodou act().

Méypt Twpa péoa otn uEBodo act tng kKAdong Frog ekteholvtal 3 SLapOPETIKEG EVEPYELEG: N
kivnon tou Batpdyou mpog Tnv kateuBuvaon mou Bploketal, n Tuxaio otpodr) Tou Kal n otpodn
TOU Katd 5 poipeg o0tav ¢pTaoeL tnv dkpn tou KOopou. Auto mou Ba KAVOUHE 0T CUVEXELD ELvall
va dTLaEoupe 2 SLadopeTIkEG HeBOSOUG, pia yla kaBe atpodr). H evépyela move(4) b xpelale-
TaL v Pet og Eexwploth LEBodo ylati elvatl pLa evtoAn povo.

Opiloupe pla véa pueBodo pe to dvopa randomTurn, n omola otpédel To Batpayo kabe dopd
Kot tuxaio kAion péxpt 20 poipec. Etol n uéBodog act tng kAaong Frog pmopel va favaypadtel,
TIEPLEXOVTOG ALYOTEPEG AETTOUEPELEC, adoU otn B€on tou kwdika tng peBddou randomTurn(),
YpAadoupEe amAwg To OVOUA TNG.

public void act()

move(4);
randomTurn();

if (isAtEdge())
{

turn(5);
}

public void randomTurn()

{
if (Greenfoot.getRandomNumber(100)<10)

int angle = Greenfoot.getRandomNumber(20);
turn(angle);

}

Anpuovpynote pa véa pEBodo péoa otnv kKAaon Frog pe ovoua turnAtEdge, xwplg mapa-
UETPOUC. EmAéETe TO KOppATL TOU KWSLKA péoa otn péBodo act, Omou yivetal n otpodr Tou
Batpaxou Katd 5 poipeg kot BaAte to otn cuvéxela péoa otn péBodo turnAtEdge. TéNog, Ka-
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Aéote Tn néBodo péoa amo tnv ueBodo act, ypadovrtag amdwg To ovopa tng (Mnv Eexdoete va
SlaypaPeTe TO KOUUATL TOU KWSLKO OV TRpate amo tn uéBodo act kal to Balate péoa otn
uébodo turnAtEdge).

Me tn Snuioupyla Twv SU0o vEwv ueBodwv katadépape Suo mpayuata. Na amhonotoou e
adevog, Tov kKwdika tng nebodou act, WOTe va yivel Tio amAdg Kol KATavontog ylot autov mou
tov StoBalet kal BO€Nel va kataldBel TL KAveL Kal adeTEPOU, va UAOTOLNOOUUE TIC ueBOSouC
randomTurn kot turnAtEdge wote va eivat aveédptnteg and tnv act. Onote, av BEAoupe otn
ouvexela vt aAAGEOU UE KATL, OTIWG TT.X. TO AVTIKELUEVO va oTpiPel kABe dopa katd tuxaia kAion
péxpL 40 polpeg kat oyt péxpL 20 poipeg, apkel va aAAatoupe Tov Kwdika péoa otnyv randomTurn
(avtikaBlotwvtag to 20 pe to 40), evw n act dev Ba xpelaotel kapia oA ayn.

Inueiwon: ¥tn Java ta ovopata Twv ueBodwv Eekvolv PE UIKPA YPAUUATA KAl SEV TIEPLE-
XOUV Kevd. Av To Ovopa TiepLéXel TTOANEG Aé€elg TOTE YpnotpomoloUpe kepalaio ypaupa KaOe
dopa mou apyilet pio véa AEEn .. turnAtEdge.

3.6 Avadopég kat MNépaocpa Napapétpwy

12n epyaoctnploakn aoknon:

H péBodog turnAtEdge, Tou dnULOUPYNCALE OTNV TPONYOULEVN AOKNON, KAVEL TO BATpa)XO
v otpiPel katd 5 poipeg kaBe popd mou ptdavel otnv akpn Tou Kdopou. Av BéAoupe va otpifet
Kata SLadopeTIKO aplOUo polpwv, T.X. 8 polpeg, mpEmel va oplooupe pia Stadopetiki pEBodo
turnAtEdge yla kdBe mepinmtwon. Avti va To KAVOUE QUTO UIOPOUE VA XPNOLLOTIOL|COUHE pia
TIOPAUETPO oTNV HEB0GO, WOTE va pnopel va xpnolomnon el kaBe dopd pe StadopeTikd aplbuod
polpwv. Mepvape Mooy, Tov aplBUo TwV HOLPWY WG TOPAKETPO TS LeBodou turnAtEdge, wote
KaBe dpopa mou tnv KaAoLUe va opl{ou e ePELG To TTOOEC Holpeg Ba otpifel o Batpayoc. Ma To
OKOTIO QLUTO XPNOLUOTIOLOUUE pla akEpata LeTaBAntr tnv degrees.

public void turnAtEdge (int degrees)
if (isAtEdge())
{

turn(degrees);

}

public void act()
{

move(4);
randomTurn();

for (int i=0; i<20; i++)

turnAtEdge(i);
}
}

JTov mapandvw Kwdika BAEmoupe OTL, yia va ekteheotel n péEBodog turnAtEdge, xpelaletal
VOl TNG SWOOUUE €vVav OKEPALO OPLOUO (TToU glval N TLUA Yo TNV TAPAUETPO degrees) HETQ OTLG
TIOPEVOEDELC, ETA TO OVOUO TNG LeBddou.

MopaKATW OTOV KWOLKA HaG, XPNOLHOTOoloUUE pid Sopn emavainyng for omou n petafAntn
i maipvel TLpEg amo 0 £éwg 20 kot kaBe dpopa, otnv kKAnon g ueBodou turnAtEdge mou yivetal
péoa oto Bpoyyxo for, n TpExoUoA TN TNG | TEPVA WG T TNG TMOPAETPOU.
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T LETOPBANTEC, TIOU XPNOLLOTIOLOUVTOL GTOV 0PLOUO TNG UeBOSOoU, TIG OVOUATOULE TLOPOLME-
TPOUG TNG LeBOSOU, EVW TLG TLUEG TTOU TIALPVOUV OL TIAPAUETPOL KATA TNV KA on TG uebodou, Tig
ovoudalouue oplopata. XTo mopanavw mapadslyua n petaBAntr degrees eival n mapAapeTpog
€VW TO i €lval to oplopa tng uebodou turnAtEdge.

H petafifaon mapapétpwy otn Java ival, ornwe Aépe, katd tiun (pass-by-value) dnAadn 6n-
{LoupyouvTaL avtiypada TwWV OpLOUATWY, OMOTE OTOLOSATIOTE AAAQYT) OTLG TTOPAUETPOUG EVTOC
NG ueBodou dev €xel kaula enibpaon ota oplopOTa-UETAPBANTES TTOU €XOUV OPLOTEL EKTOG TNG
uebodou. Ito mapandavw napadelypa aufAavetal katd éva n LeTaBAnTh i OpwG n aAlayn autr
Sev petadépetal miow otnv degrees n omola uével avalloiwtn, adou n i eival €va avtiypado
Tn¢ degrees.

ITNV MePUMTWon OUWCE OV N MAPAUETPOG Hag Sev avadEpetal oe Baotko TUmo deSopévwy
(int, float, double, KArt) aAAd oe avtikeipevo kamolag kKAdong, Sev dSnuloupyeital avtiypado tou
QVTLKELUEVOU. AUTO cupBaivel ylatt otav avadpepOUOoTe O £V QVTIKEIUEVO oUVOETOU TUTIOU
N UetaPAntr Sev mepLéxel To (610 TO avTikeipevo aAAG pia StevBuvan oty MEPLOX TG UVAUNG
omou eival anoBnkeupévo to avtikeipevo. H dtebBuvon autnh Aéyetal avadopa (reference) kat
amnoteAel OUCLAOTIKA €vav SEIKTN OTNV EPLOXN TNG UVAUNG TIoU BploKeTal To avtikeipevo. Kata
TO TEPAOUA MAPAUETPWY dnULoupyeital avtiypado tng avadopdg Kat Ot Tou (5Lou ToU aVTIKEL-
UEVOU, OTIOTE PEOW TNG avadoPAC UMOPOULE VA TPOTIOTOL|COULLE TO OVTLKEIEVO.

MéypL Twpa 0TO GEVAPLO oG Ta SUO avTikeipeva, o BAatpaxog Kot n poya, 6ev ahAnloert-
SpoUv petafl touc. OL Batpaxol OUWE TPWVE TG MUYEG, OTIOTE TO EMOKEVO PrUA TTOU TIPETIEL VAL
Kavoupe eival, va BaAoupe ta duo avtikeipeva v aAnAoemidpouv, SnAadn o BAtpaxog HOALG
Bpel kamola Huya va Tnv TPWEL.

OL pébobdol tng KAGong Actor, TTOU XPNOLUOTMOLOUE YLA VO TIPOYPOUUOTIOOUE T CGUUTEPL-
dopa tou Batpayou eival n isTouching (n omola avixvelel av €va avtiKeipevo ayyilel KAmoLo
AaM\o) kat n removeTouching (n omola e€adavilel £va avtikelevo OTAV TO AKOUUMNOEL KATIOLO
AaAo). Kat ot §Uo uébodol Séxovtal we MAPAUETPO TO OVOUA ULaG KAAONC.

Méoa otnv kAdon Frog opiloupe pia véa uéBodo pe ovoua eatFlies mou UAOTIOLEL TNV EVEP-
YELQL IOV TIEPLYPAP apLE TTOPATIAVW.

public void eatFlies()

{
if (isTouching(Fly.class))

{

removeTouching(Fly.class);

}
}

KoAéote tn péBodo eatFlies péoa amnd v pébodo act.

3.7 Tomot Emotpodng

OL ouvapTAOELG 0€ TOMEG YAWOOEC TIPOYPAUUATIOHOU, OMwG otnVv Pascal kat tnv Python emt-
otpEdouV Eva aMOTEAECUA LE TO OVOUA TouG. To (8lo cupPaivel Kat e Tig peBodoug tng java.
Qotooo, unapyouv pueBodol ot omoiol Sev emtotpédouv Kamola TLr, aAAd UAOTIOLOUV KAToLd
EVEPYELX OTIWCE YLa TIAPASELYUO TNV LETAKIVNON EVOG QVTIKELUEVOU. AUTEG oL uéBodotl mou Sev
emotpédouv timota SnAwvovtal e Tov TUMOo MoTpodn§ void, OTwg yla mapddeLypa oL mopa-
navw péBodol act kal eatFlies.

13n epyaotnplokn Acknon:

JTN OUVEXELA TOU ogvapiou pog BEAoupe va pooBEcoupe Eva HETPNTH WOTE, KABe popd
TIOU 0 BATPAXOC TPWEL HLOL LUYQ, VO TIaPVEL £val TTOVTO KAl VO KPATAE TO OKOP, TO OMOL0 OTN
ouvéxela Ba epdaviletal otnv 066vn pag.
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Avoliyoupe tnv kAdon Frog ywa va dnAwcoupe pia petaAntr avtkelpévou (Evotnta 2.1.3)
miou Ba tnv ovopdoou e fliesEaten n onola anoBnkelel Tov aplBUO Twv HUywv Tou £daye o Ba-
TPAX0G. H Tl autng tng HeTaPANTAC aulavetal katd éva, otav ekteAeital n uéBodog eatFlies.

Opiloupe N VX HETAPBANTH QVTIKELLEVOU OTNV apxr| TNG KAAoNG Frog we e€nc:

private int fliesEaten;

Onwg BA€moupe o tUmog tng mAnpodopiag mou anodnkevel n petaPAntr eivat Evag aképat-
oc¢ (int) apBuog.

H apxikomoinon Twv akepaiwyv LETABANTWY yIVETOL QUTOMATA Ao TN Java, £ToL n LeTaAnTh
fliesEaten éxeL apykn Tiun 0. Av B€Aaype n apxtkn TG TN va eivat Stadopetiki and to 0 (r.x. to
40), T0te Ba UoPOUCALE VA TNV OPXLKOTIOL|COULE XPNOLUOTIOLWVTAS TNV €Kdpaon:
private int fliesEaten = 40;

0 kwdwag mov au&avel tnv twun tng fliesEaten ypadetal péoa otn uébodo eatFlies kat péoa
0TO OWHO TNG eVTOANG if. O TEAEOTNG ++ UETA TO OVOUA TNG LETOPRANTAC AUEAVEL TNV TLUN TNG KATA
éva.

H uébobdoc eatFlies yivetad:

public void eatFlies()

if (isTouching(Fly.class))

removeTouching(Fly.class);
fliesEaten ++;

}

}

Otav ypadoupe Fly.class avadepopoote o €va avtikeipevo mou meplypddet tnv kKAaon Fly.
AuTo pag dlvel tn duvatotnta va eAéyéoupe péow tng isTouching(Fly.class) av to avtikeipevo
MO OKOUMTTAEL EVOL AVTLKELEVO TNG KAAONG Fly.

Adol LETAYAWTTIOOUME TOV KWOIKA Hac,

Kavoupe Sl kALK TAvw oTo BATpoyo Kat ma-
paTNPOUUE, 0TO Tapdbupo TIOU avolyel, OTL
unapyouv ot péBodol mou opiloape HEoA OTOV
kwdka tn¢ kKAaong Frog (Etkova 3.7.1).

Ewkéva 3.7.1 MéSobot tn¢ kAdaonc Frog

Emilong, av matrooupe oto Emidew-
pnon Bo dolpe OTL oTIC LOLOTNTEC TOU
QVTIKELMEVOU BATpaXog €xeL pooTeDel
pia akoua, n fliesEaten pe tun 0, autn
mou SnAwaoape mponyoupévwg (Etkova
3.7.2).

Etkova 3.7.2 1610TNTEC TOU QVTIKELUEVOU frog
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Av TpEEOUE TO TIPOYPOUUA UaG
Kot 0 BATpaxog dAel LEPLKEC HUYEC,
Kavovtag TaAL Sel KAk TAvw oTo
Batpayo kot emhéyovtag to Emide-
wpnon, Ba dolpe OtL N petaPAnti
fliesEaten €xel amoBnkeloel TN VEQ
T, 6nAadn tov apBud twv pu-
ywv Tou édaye o Batpayog (Etkova
3.7.3).

Ewkova 3.7.3 H tiun tn¢ uetaBAntrg fliesEaten

AuTo Tou xpelalopaote Twpa sival va gpdaviloupe otnv 006vn TNV TN TNG METABANTAS
fliesEaten pe t popdn evog petpntr. O HETPNTAG AUTOG Ba elval Suvoplko Keipevo, SnAadn
Kelpevo mou petafaiietal kaBe popd mou aAAdlel n TLUA TG LeTaBAnTAC.

To Kkelpevo Bewpeltal KL QUTO AVTIKELEVO KaL YLOL VAL UITOPECOULLE VOl TO XELPLOTOULE TIPETIEL
TPWTA VO 0plOOUKE TNV KAAON TOU. ANULOUPYOUE [La VEO UTIOKAAGN TG Actor Kal TnV ovoud-
Toupe Counter, xwpig va SWOOUKE KATIOLA EKOVOL LA TO QVTLKELLEVO TIOU Snpoupyeital and
ouTn TNV KAAon. AvtiBeta, Tou Sivoupe o SUVOLKN ELKOVA KATA TN EKTEAEON TOU Ogvaplou,
xpnotpomnolwvtog tn HEBodo setimage(Greenfootimage image) tng kKAdong Actor. Mapatnpou-
HE OTL, N MOPAWETPOC TToU SExeTal auth n LeBOSog lval €va aVTIKEIPEVO €lkOVA TNG KAAONC
Greenfootimage.

H BLBALoBkn Tou greenfoot mepLéxel pia kAdon mou ovopaletol Greenfootimage, n omola
TapEXEL LeBASOUC yLa TO XELPLOUO TwV elkovwy. OL péBodol tng kKAdong Greenfootimage eivat
HEBOSOL AVTIKELEVOU, QUTO CNUALVEL OTL yLA VA TLC XPNOLLOTIOL)OOUE TIPETEL VA SnLoupyn-
OOUE TIPWTO EVal OVTIKE(PEVO TUTIOU Greenfootimage XpnoLUOTIOLWVTAG TN AEEN new.

H kAdon Greenfootimage StaBétel mévte SLadopeTikolG KATAOKEUAOTEC, dnAadn mévte Si-
odopeTikég LeBOSoUC e To Blo Ovopa yla va SnNULOUPYOUHE OVTLKELLEVA AUTAG TNG KAAONG
(Etkova 3.7.4). OL SLapopeTIKOL KOTAOKEVOOTEC SLadOPOMOLOUVTAL LETAEY TOUC WG TIPOC TLC TIa-
POUETPOUG IOV SéxovTal (to MARBOG TWV TAPAUETPWY /KAl TOV TUTIO TwV MAPAUETPWY). AUTO
yivetol otav BEAoUpE 0 KATOOKEUAOTAC VA KAVEL SLaPOpPETIKEG AsLTOUPYLEG, avaloya LE TIG Ta-
POUETPOUG TOU AapBavel, OTav SNAWVOULE TA OVTIKE(UEVO LOG CUYKEKPLUEVNG KAAONG. AUTH
elvat pa dSuvatotnta mou pag divel n Java kat ovopdletal unepdpoptwon (overloading).

Ewkova 3.7.4 Ot KaTaokeUaoTEG TS kKAdong Greenfootimage

Méoa otnv kAdan Counter SnAWVOUUE pLa LETAPBANTH OVTLIKELUEVOU TIOU TNV OVOUALOUUE
points yla v’ amoBnkevel kABe popd TNV TPEXOUCA TLUN TOU GKOP.

JToV Kotaokeuaotn (constructor) tng kAdong Counter xpnolpomnoloUpe To SeUTEPO KaTa-
okeuooth TG KAGong Greenfootimage (Ewkova 3.7.4) yia va SnuioupynBel pia Stadpavn eiko-
V0, LE CUYKEKPLUEVO TTAATOC KAl GUYKEKPLUEVO UPOC KaL TNV artoBnkeVou e otnv HeTaBAnT Ue
ovopa counterlmage. H eikova autr Ba €xet mhatog 200 pixels kat Uoc 30 pixels. Katomy, pe
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v KAon g ueBodou setimage, avabétoupe atov petpnth (Counter) tnv €lkova ou nuLoup-
YNOOE T(PONYOUUEVWG.

OETOUUE QPYLKA TR oTNV HETaPANTA points TNV Twur O KAl KAAOUUE OTN CUVEXELX LD VEQ
uébBodo mou ovopaloupe update().

public class Counter extends Actor

{

private int points;

public Counter()
{
Greenfootimage counterimage=new Greenfootimage(200,30);
setimage(counterimage);
points = 0;
update();

H péBobdoc update Ba kavel TG e€ng evépyelec:

1. Naipvel TNV Tpéxouoa eikdva Tou Counter Kat TNV amoBnkeveL o€ pLa PetaBANTr TUMOU
GreenfootImage mou ovoudZouue img.

2. KaAet tn puébodo clear() yia va kabapilel tnv ewdva tou Counter amd tnv mPonyoUlEVn
TLUN TOU.

3. Opilel To YpwHa TOU Kelwévou tou petpnth (Counter), xpnolgomowwvtog tn UéBodo
setColor(java.awt.Color color) tng kAdong Greenfootimage. To xpwpa Tou KeLUEVOU (N
TAPAUETPOG TNG neBOSou setColor) mpoépxetat anod tnv kAaon Color tou makétou java.
awt, dpa Ba mPEMEL, OTwWC lSaE TPONYOUUEVWE, VO SNAWOOUUE TNV ELCOYWYT TNG OTOV
KwdLKa otV apxn tnG KAdong Counter xpnotpomolwvtoag tn A&En import :

import java.awt.Color;

4. Kohel tn péBodo drawString pe TAPOAUETPOUG TO KELUEVO KOL TLG CUVTETAYUEVES TNG 000-
VNG mou auto Ba epudaviletal.

public void update()
{
Greenfootimage img = getimage();
img.clear();

img.setColor(Color.BLACK);
img.drawString(“Zkop: ” + points, 4,20);
}

Mpw tpé€oupe tv edoappoyn Hag, mpémel va Snuloupynooupe otov Koopo (FrogWorld),
OTWG KAVOLE KAL PE TOL UTIOAOLTIAL OVTIKEIEVA TOU Ogvapiou pag, To VEo avTikeipevo Counter
(ueTpNTAC) OV Bal XPELAOTOUHE YLA VO KPATALE TO OKOpP, Kavovtag Se€l KALK mavw otnv KAdon
Tou, emtAéyovroag new Counter() KoL 0Tn CUVEXELD va TO CUPOUUE OTn BEon mou eMBUOUE va
eudaviletal péoa oto MAEypa tou Koopou. Onwg KAvape He To BATpaxo Kal TN HUya, yla va
eudaviletal o PeTPNTAC auTOpaTa KABe Gopd TIOU eKTEAOUE TO OEVAPLO HOGC, TIPETEL VA TOV
dnAwooupe péoa otnv kKAaon FrogWorld. Fpate tig evtoAég yia Tn dnuloupylo Tou oToV Kota-
okevaoth tng FrogWorld, &ivovtag to ovopa metritis otn petafAnti nmou Ba anobnkeVoeL To
QVTIKELLEVO KO TIG CUVTETAYUEVEG X KOl Y TOU onpeiou mou Bélete va gpdaviletal o HETPNTAG
péoa oto AEypa tou Koopou.
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Mua akopa pEBodo, mou Ba ypelaotolpe péoa otnv kKAaon Counter, eival auth mou 6’ ava-
AG&BeL v’ au€avel Toug OVTOUG TOU HETPNTN Kol va KaAel otn ouvéxela tn uéBodo update, wote
V' avaVEWVETOL N €lkOva Tou Counter pe TN vEa TR Tou okop. Auth tn uéBodo Ba tnv ovoud-
ooupe addScore Kat Ba £XEL WG MAPAETPO, EVOV AKEPALO APLOUO.

public void addScore(int value)

{
points += value;
update();

}

O MeTPNTAG gival €ToLog. MeTayAwTT{OUNE Kol TPEXOUE TO OEVAPLO. TO KEIUEVO TOU UE-
PNt epdaviletal otnv 0060vn, ald v aufavetal n T TOU 0TV 0 BATPAXOC TPWEL KATIOL
poya. Auto cupBaivel ylati ta dUo avtikeipeva Batpaxog (Frog) kat petpntig (Counter), dev
yvwpilouv to éva tnv Umapén tou dAAou kat Sgv pmopolv va emikolvwvrioouv aneubeiag. To
UOVO QVTIKEEVO oTOV KOOpO pag mou yvwpllel (€xel avadopd) kat ota SU0 avtikeipeva, givat
o Kdéopog tou oevapiou pag (FrogWorld).

AuTO mou TPEMEL va yivel elval va ypadel 0 KwOLKaC, WoTe OTaV 0 BATPAXOG TPWEL pia LUy
VOl UIToPEL val OTEAVEL €val UVULOL OTO avTikeipevo Counter yla va au§AVEL TO GKOP TOU KL VAL TO
epdavilel. Mepvwvtag pla avadpopd Tou avtkelpévou Counter 0TOV KOTAOKEUQOT TOU QVTLKEL-
Hévou Batpaxog, Ta SU0 avTIKeipeva Ba UmOPoUV VA ETILKOLVWVIGOUV.

MéxpL Twpa Sev £XOUE OPLOEL KATIOLO KATOOKEUAOTH Ylat TNV KAAon Frog kal onwg eidape
oto kedalalo 3.2, ekteAeital o default kataokevaAOTAC TOU AVTIKELUEVOU. Oa SNULOUPYOOULE
£Va. KOTOLOKEUOLOTH yLa TNV KAdon Frog mou Ba e€unnpetel TI¢ avaykeg pag, adrvovrag mpog To
TIOLPOV TO CWHLA TOU XWPLE KAToLa eVIOAN.
public Frog(Counter score)

{
}

Mnyaivoupe oTov KATAoKEUAOTH TnG kKAdong FrogWorld kat oto cwpa tou aAA{ouue TV
€VTOAN yla TN Snuioupyla Tou BATpdyou Ue TNV MAPAKATW, WOTE va SNULOUPYEL TO avTikelpevo
BATPAXOG [E TO VEO KOTOLOKEUQOTH) TIOU OPLOQLIE TIPONYOUUEVWG:

Frog kermit= new Frog (metritis);

H teAwkn popdn tne kAdong FrogWorld :

public FrogWorld()

{
// Create a new world with 600x400 cells with a cell size of 1x1 pixels.
super(600, 400, 1);
Fly myga = new Fly();
Fly mygal= new Fly();
Fly myga2= new Fly();
addObject(myga, 200, 200 );
addObject(mygal, 443, 160);
addObject(myga2, 398, 335);

Counter metritis = new Counter();
addObject(counter, 590, 390);

Frog kermit= new Frog(metritis);
addObject( kermit, 100, 100 );
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O petpntng counter dnuoupyndnke Kat N avadopd Tou MEPNCE OTO AVTIKELEVO BATPAXOG.
Twpa To avtikeipevo Batpaxog «yvwplley to avtikeipevo Counter, Ue to omoio oxetiletal Kat
ETUTPEMETAL I AMOCTOAN UNVUUATWV QIO TO AVTIKEUEVO BATPOYOC TIPOG TO avTikeipevo Counter
(0xL Opwg kat to avamnodo, Se6opévou OTL N GUOYETION €xeL HovOSpoun katevBuvaon).

Emotpédoupe otnv kAdon Frog yia va ypaoue TG eVIoAEC (Unvupata) mou Ba oTéAvel To
QVTIKELHEVO BATpaXOg P0G TO avTikeipevo Counter wote aUTO V' AQUEAVEL TNV TLUN TOU.

Mpwta TPEMEL Vo SNULOUPYAOOUUE pia HETOBANTH, LE Ovopa score, tou B’ avadépetal ot
£va avtikeipevo tumou Counter, Ot OpWG ameuBeiac. Itnv petaBAnTr score elvat amoOnKeupé-
vn n 6tevBuvon otn pvAun omnou Bplokovtal ta Sedopéva Tou avtikelpévou. Auth n dteubuvon
ovoudletat avadopa (reference). Etol Oa Swoou e tnv evton: private Counter score;

Jtnv Ewova 3.7.5 BAénou-
LLE TLG LBLOTNTEG TOU BaTpdyou
kat dalvetal kabapd otnv 1n
ypoauun n avadopd oTto avtl-
Kelpevo tumou Counter. MNa-
Twvtag oto Emdswpnoe pag
avolyetL to deUTepo MapAbupo
arn’ omou PAEmoupe TG OLO-
TNTEG TOU.

Etkéva 3.7.5 1610TnTEC TOU QVTIKELUEVOU Frog

Katomv péoa oto cwipa TOU KOTOOKEUQOT TNG KAAoNnG Frog mou dnuloupynoape vwpite-
pa, avaBETOUE TNV MAPAUETPO (metritis) o ‘autod to medio (score). O AOyog MOU TO KAVOUUE
auTo odeiletal oTO OTL N MAPAUETPOG Metritis Ba AP EL va UTTAPXEL, LOALG N EKTEAEDT TOU TIPO-
YPOULOTOG TIPOXWPNOEL 0TNV €MOMEVN HEB0So. MU autod tnv armobnkevoupe o’ éva medio tou
QVTIKELLEVOU BATPOYOG KL ETOL EXOUUE HOVLUN avadopd oTo avtikeipevo Counter péoa amo To
QVTIKELEVO BATpaOG.

H kAdon Frog yivetat:
public class Frog extends Animal

{

private Counter score;
public Frog (Counter metritis)

{
}

public void eatFlies()

{
if (isTouching(Fly.class))
{

removeTouching(Fly.class);
score.addScore(1);

}

score= metritis ;

}

Twpa n petapAntn fliesEaten dev pag ivat mia amapaitnTn Kat urmopou e va t Staypadou-
UE, adoU Tov apLBHO TWV HUYWV TIOU TPWEL 0 BATPAXOC TOV KPOTAEL O UETPNTNAG TTOU dnULoup-
yNnoaype.
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3.8. M£6o6ot kau KAnpovouikotnta

14n epyaotnplokn Acknon:

Oa mpoaBEcoupe Eva aKOpA OVTIKE(PEVO otov Kdopo, pia maoyaiitoa (ladybug). ©a ovopa-
OOUWE TNV KAGoN ™G Bug kot Ba tng Swaooupe tnv ekova ladybugl.png. H kAdon auth Ba sivat
umokAdon tng Animal.

YTn ouvéxela opiloupe tnv LEBoSO act tng KAAong Animal £T0L WOTE TO AVTIKELUEVO VOl KL-
veltat mpwta mavw Kat petd e€ld. H pébodog act dev opiletal Eava otnv kKAdon Bug, ondte Ta
avtikeipeva g Bug Statnpouv tn cuunepidopd tng ueBddou act tng Animal. Z0udwva pe v
0pOAOYLQ TOU QVTIKELUEVOOTPEDOUG MTPOYPAUUATIONOU N KAAoN Bug kAnpovopel amd tnv Animal
n uébodo act.

import greenfoot.*; import greenfoot.*;
public class Animal extends Actor

{ public class Bug extends Animal
public void act() {
{
move(100); }
turn(90);
move(100);
}
}

Av Twpa wWoou e TNV eVToAn act otnv macyaAitoa autn Ba kvnBel votloavatoAkd. Itn ou-
VExela, oplloupe tn LEBoSo act kal otnv kKAdon Bug, xwplic va melpafou e Tov KwdLka TNG KAAGNG
Animal, €toL wote n maoyaAitoa va ektehel Ta bl Bripata aAAd pe kateUBuvon PopelOSUTIKA.

import greenfoot.*;

public class Bug extends Animal
{
public void act()
{
turn(-90);
move(100);
turn(-90);
move(100);
}

}

Twpa n maoyoAitoa Kwveitol fopeloduTika, ylati urteployVel n néBodog act tng kKAdong Bug
oTNnV omola avnKeL, amo auth tng kKAaong Animal.

To 1610 oupPaivel pe Tic KAGoelg Frog kat Fly, omou uneployVel n p€Bodog act omwg Tnv opi-
OQUE LECA OTLG OIKEG TOUG KAAOELG.

Fevika, otav SnULOUPYOUUE ULa KAAON, WG UTIOKAAGN LG AAANG, EKTOC amo TIG VEEG UEBO-
80U TToU TPOCHOETOUE, ETUAEYOULE KL TIOLEG OTTO TLG UTtApXouoeC ueBodouc Ba opiooupe Eava,
WOTE va EVEPYOULV Ue SLadopeTIKO TPOTO 0TNV UTIOKAGGCT. Me auTO Tov TPOTo e€eLSIKEVETAL N
OUUTEPLGOPA TWV OVTLKELUEVWY TNG VEAG KAAONC.
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15n epyaotnploakr aoknon:

A KAVOUE JLaL ULKPN ETTOVAANYN TWV 00wV HaBaue PEXPL TWPA.

Oa avoifoupe TNV KAGon Frog Tou cevapiou pog kot Ba StaBdcoupe Tov Kwdka TNG. TNV
TPWTN YpaUUr BAEmoupe Ty evioAr: import greenfoot.*;

Autn n evtoAn kavel Tn BLBAL0BNKN Twv KAdoswv Tou greenfoot SlaBEoLun yla xprion otnv
SN pag kAaon (Frog) kot mAnpodopel cUYXPOVWE TO LETOYAWTTLOTH VLA To oL Ba Bpel Tig KAG-
oelg tou Ba xpnoluomnotjooupe otov kwdika. O aotepiokog oto TéAog dnAwvel OTL BEAoupe va
elvat SlaBéotpeg 0Aeg TIg KAAOELS TNG BLBAL0ONKNG greenfoot KL OxL KATIOLO CUYKEKPLUEVN KAGON.

H evtoAny import mp£mel va mponyeital OAwV Twv SNAWCEWV KAACEWV.

Av Slaypagoupe autr TV evto-
AN Kol TATAOOUME HETAYAWTTLON,
1ote Ba epdaviotel €va pAvupo Ad-
Boug otn uéBodo randomTurn, oto
onuelo mou ylvetal n kKAfon g Ue-
B866ou getRandomNumber, n omola
QVAKEL 0 pwa AAAn KAAon, TV KAQ-
on Greenfoot tng PBLBALOONAKNG TOU
greenfoot. ApoU dev €xoupe SnAwoel
otnv apxn OtL Ba XpNOLUOTIOLCoUE
uebodouc mou avnkouv otn BLBAL0ON-
Kn tou greenfoot, 0 PETAYAWTTLOTAC
Sev avayvwpilel Tnv evtohn mou ypadoupe (Ewkova 3.8.1).

Ewkova 3.8.1 Mnvuua Aadoug o€ kAnon uedodou aAAng kAdaong

Apéowg HETA akoAouBouv ta oxOAla tou Sivouv pla pikpr) meplypadr tng kKAaong. Eidapue
OTL T OXOALa EEKLVOUV PE /** Kat TeEAelwvouy e */. MMOpOoUUE OUWG vVa XPNOLUOTIOLCOULE TN
SumAn avamnodn kabeto (//) yia va ypapoupe axoALa mou KaToAaUBAVoUVY LOVO HLa YRR KoL
UMOPOoULE va BAAOUUE OXOALA LULAG YPAUUAG OE OTIOLASATIOTE YPAUUH TOU KWSLKA.

AkolouBel n 6Awon TNg KAAONG oU oUVTACOETAL oUVRBWC oUWV LE ToV eEAC Kavova:

public class «dvopa kAGong» extends «Ovopa UTtEPKAGGNG»

{

Nedia

KatookeuooTég

MéBobot

}

Tig Aé€elg public class Ba Ti¢ ypadoupe mavta oe kabs kKAaon mou dnuloupyolpe. H A&En
public ovopaletal mpoodloplotig mpocPaong Kot Ba LAnooupe YU auTH OVOAUTIKOTEPA OTO
EMOMEVO kedalato. AkohouBel to dvopa TG KAAoNG Tou To opiloupe gpeic. Katomv umalvet n
A€En extends kat To Gvopa TNG UTEPKAACNC, TIOU pag MAnpodopel Tt n kKAdon mou dnpoupyou-
UE elval UTtoKAAON TNG UTIEPKAAONG TTOU SNAWVOUUE UETA TN AEEN extends.

Téhog akoAouBel To Leuydpl Twv aykUAwv { Kat } mou opilouv To cwua TG KAACNG Kol EKEL
péoa SnAwvovrtal ot uéBodol.

3.9 KaBodénynon amno yeyovota

'OAec oL oUyxpoveg ehOPUOYEC AMALTOUV TNV £0080 KATOoLwY deSopévwy amod Tov Xpnotn n
Tov éAeyxo (kaBobrynan) amd Tov xprnotn Katd TV eKTEAEDN TOUG. AUTO yivetal KUpiwg LEoW
Tou MANKTPOoAOyiou Kal Tou TovtikioU. Etdikd, ta matyvidia mou o Babuog aAMnAeniSpaonc ue
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Tov XpNotn eivat oAl uPNAAGG, 0 XELPLOUOG TwV HECWVY L0060V gival KouPLkng onuaciag. Auto
ylvetal péoa amd tov XEPLopo YEYOVOTWY TOU TTPOKAAOUVTAL OMWE TO AT EVOC TARKTPOU N
N Kivnon Tou MOVTIKLOU TTAVW amd €Vl AVTIKEUEVO.

Av pehetrooupe tnv tekpnpiwon tng BBALORKNG Tou Greenfoot Ba Bpolue Stadopeg puedo-
S0UG yLOL TOV XELPLOUO QUTWV TWV YEYOVOTWY OTIWE Elval oL TAPUKATW:

public static String getKey ()
Emtotpédel To Ovopa Tou MARKTPOU Ttou TtatnOnke teAeutaia. Av dev €xeL tatnOel
KAroLo MAAKTPO, ard tnv teheutaia popd mou kARONkKe, n getKey emotpédet null.

public static boolean isKeyDown (String keyName)
EAEyxeL av €xel matnBei to mAAKTPO pe ovopa keyName kat emiotpédet avtiotol-
xa true n false.

public static boolean mouseClicked (Object obj)

EAEyxel av £XeL YIVEL KALK L€ TO TIOVTIKL OTO QVTIKELUEVO Obj Kol eMIOTPEDEL QvTi-
otolya true n false. Av avti yla obj Swaooupe Tnv TLun null Tote emiotpédetal true,
av €xel yivel KAk omoubnmorte.

public static Mouselnfo getMouselnfo ()

Eniotpédel éva aviikeipevo Mouselnfo To omolo mepLéxel MAnpodopleg yla Thv
KATAOTO0N TOU TOVTIKLOU. Me Tnv KAnon twv pebodwv getX(), getY() E€poupe Tig
OUVTETOYUEVEG TOU onpelou Omou €yLve To KALK evw, N getActor() pag emiotpedel
TO QVTIKELEVO TIAVW OTO OMOL0 EYLVE TO KALK.

16n epyaotnpLokn Acknon:

Mopakdtw, Sivoupe va MapAadelypa EAEYXOU TWV KVACEWV TOU BATPAXOU HECW TWV TAR-
KTPWV KoL Tou TtovTiklol. Edw daivetal kat n onuacia tng uebodou act otnv ektéheon tou mpo-
ypaupoarog. Otav matriooupe to Ekkivnon n act emavalapBavetal cuvéxela. EToL UrmopoUpe va
natape moAEG dopég ta mAnkTpa 1, &, €, = yla va HeETaKVOUE TO BATPAXO. AV AT OOULE
TO MOVTiKL G€ OTtOLOSATIOTE ONElo péoa atov Kdopo, epdavilovtal oL GUVTETOYUEVEG TNG BE€onc
TIOU £YLVE TO KALK.

H pébodog randomTurn mou ékave to Batpaxo va otpifel Tuxaia péoa otov Koopo 8 pog
XPelaleTal mia, ylati Tnv kivnon tou Batpdyou Ba tnv eAéyxel MAEov 0 xprotng. Omote dlaypa-
doupe TN pEBodo randomTurn. Emiong Ba dtaypadoupe kal th wéBodo turnAtEdge yia tov dto
Aoyo.

AnpoupyoUpe pio véa PEBodo, e To ovopa checkKeys(), mou eAéyxel av matnOnke KAmolo
TIARKTPO QIO TO MANKTPOAOYLO 1 TO KOUTTL Oto TO ovTikl. H utoypadr tng pebodou eivat:

public void checkKeys().

210 owpa NG LeBodou opiloupe 6UO aképateg LETABANTEG X KAL Y TTOU amoBnKkevouv Ty
Tpéxouca BEon Tou BAtpayou OToug AEoveG X Kat y. Katomiv, mpooBEtoupe t dopur eAéyxou
if mou gh\éyxel av matnOnke kamolo MAAKTPO Kat Sivel evtoAn oto Bdatpaxo va KivnBel mpog Tnv
avaloyn katevBuvon. Ankadn, av natnbel To aplotePod MANKTPO, N TN TS B€onc tou Batpad-
XOU OTOV A€oVal X UELWVETOL Katd 4 Kat o BATpaxog Letakveital amo tnv tpéxouca Béon tou 4
Brpata niow, otav ekteleotel n nEB0SoG setlocation. Avaloyeg evépyeLeg payATOMOLOUVTOL
KOLL LLE TO TIATNHO TWV GAAWY TANKTPWV.

Emiong, mpooB£toupe kat tn Soun eléyyou if mou ehéyxel av matiOnKe To KOUUTL Ao TO
TIOVTIKL Kot epdavilovtal oL UVTETAYHUEVEG TNG BEGNG TTOU £YLVE TO KALK.
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import greenfoot.*;

public class Frog extends Animal
{
public void checkKeys ()
{
int x = getX();
inty = getY();
if ( Greenfoot.iskeyDown("left") ) {
X=x-4,

else if ( Greenfoot.iskeyDown("right") ) {
X=X+4,

!

else if ( Greenfoot.isKkeyDown("up") ) {
y=y-4

}

else if ( Greenfoot.iskeyDown("down") ) {
y=y+4;

}

setLocation(x,y);

if (Greenfoot.mouseClicked( null ) ) {
Mouselnfo info = Greenfoot.getMouselnfo();
System.out.printIn( info.getX() + “ ” + info.getY() );
}
}

}

OugetX(), getY(), setLocation() eivar uéBodol tng kKA&ong Actor, mou €xetL kKAnpovounoeL n Frog.

H uéBobocg checkKeys() Ba kaAeitat péoa amno tn wEBodo act tng kAaong Frog, evw Ba mpemet
va Staypaloupe tnv kKARon twv peBodwv randomTurn() kat turnAtEdge () uéoa amo tv act,
adou n kivnon tou Batpdyou Ba opiletatl MAEOV Ao To MANKTPOAOYLO.

To endpevo Bripa eivat v aAAaoupe Tov mopamavw kwoika Kat avtl va epdavilovtat oL ou-
VIETOYUEVEG TNG BE0NG OV €yLve KALK [E TO TTOVTIKL, va eadavileTal To avTiKeleVO ov yivetatl
KALK TTAVW TOU LLE TO TIOVTIKL. AUTO EMITUYXAVETAL UE TN Xpron uebodwv rou Ba Bpolue péoa otn
BBAL0Or kN tou greenfoot.

Ol uéBobol mou Ba ypelooTtoU e eival:

¢ Ano tnv kAdon Greenfoot: n mouseClicked mou emotpédel aAndng (True), av €xeL matnOel
ILE TO TIOVTIKL KATTOLO aVTIKELEVO KaL n getMouselnfo, o emiotpédel Eva avtikeipevo tu-
miou Mouselnfo pe mAnpodopieg OMWE, TO AVTIKEILEVO GTO OO0 €YLVE KALK OTTO TO TOVTIKL
KOlL Ol CUVTETOYEVEG OTLC OTIOLEG EYLVE TO TIATN A TOU TARKTPOU TOU TTOVTIKLOU.

e Ao tnv kAdon Mouselnfo: n getActor, mou emLoTpEdEL TO AVTIKE(EVO OTO omolo €ylve
KALK [LE TO TOVTIKL.

e Arno tnv khaon World: n removeObject, mou adatpel éva avtikeipevo anod tov Kéopo. H
uroypadn tng nebodou removeObject eivat: void removeObject(Actor object). H pébo-
80o¢ bev emiotpédel kapla mAnpodopia (void) kat déxeTal oav MOPAUETPO EVOL OVTLKELUEVO
TUmou Actor. To QVTIKELUEVO OTNV MAPAUETPO TNG LEBGSoU eival autd mou Ba adatpedel
arno tov Kéopo.

¢ Aro tnv kAaon Actor: n getWorld, mou emiotpédel Tov Kdopo otov omoio Bpiokovral Ta
QVTLIKEEVA.
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O kWw8KaG ou TPEMEL va Ypaete elvat:

3.10 Mivakeg

‘Evag mivakag elval éva avTKELEVO, TTIOU €XEL TNV LKAVOTNTA KAl TNV BLOTNTA val UMopEL va
Séxetal kal va amoBnkeUeL, 0 oUVEXOUEVEG BECEL OTN VNN, Evav ipoKkaBopLopévo aplBuo
oTolXElwY, Pe TNV polnoBeon OTL OAa avrkouv otov (61o tumo dedopévwy. Anladn ta otolxeia
mou Ba amoBnkeutoLv Ba elval OAa aképatol aplBuol, i 0Aa dekadikol, ] OAa XOPAKTAPEC, N
OAa avadopd o Kamola avtikeipeva tng dlag kAaong kTA. To péyebog Tou mivaka koBopiletat
TNV (6La XPOVIKN OTyUn TS Snuioupylag Tou kot Sev emtpEnetal kapia oAayn oto péyebog
TOU LETA TOV 0PXLKO OPLOpO Tou. Me aANa AdyLa, €vag Tiivakog Sev EXEL TNV LKAVOTNTA VO AUEO-
UELWVETOL SUVULKA avaAoYa UE TOV aPLOUO TwV OTOLKEIWVY TOU, KOTA TNV SLAPKELX EKTENEDNC
€VOC POYPAUHOTOC. To Gvopa vOg Tivaka mavta cuvodeletal armo ta cupBola [ kat ] yla va
Eexwpilel amo tov oplopod onotacdnmote AAANG petaBAnTAG.

310 mopakdtw oxnua daivetat £vag mivakog Séka BEoewv e aképatoug aptduoug. H apib-
unon Twv Bécswv evog mivaka Eekvael amd to 0, OTwg oUPBALVEL KAl OTLG TIEPLOCOTEPES YAWO-
0EG TPOYPOLUULATIOHOU.

Mo va avagpepbolpe, og kB €va amod ta oTolxeia mou elval amoBnkeupéva oTov Tivaka,
TPETEL VAL XPNOLLOTOLCOUE TOV avaloyo aplBuo (index) mou avtumpoowrneVel Th B€on Toug
oToV Ttivaka.

al0] afl] al2] alB] a4  als] a6l  af7]  a[8]  a[9]
| o | 10 | 20 ] 30 | 4 | 50 | 0 | 70 | 80 | 90 |

O mapanavw mivakag oplletal Ke TG MapaKATtw LooSUVALEG EVIOAEC:

int a[] ={0, 10, 20, 30, 40, 50, 60, 70, 80, 90 };
N
int a[] = new int[10];
for (inti=0; i<10; i++) {
a[i]=10%j;
}

Mo va avapepBbolpe oe éva otolxeio Tou Tivaka, xpeldletal va SNAWCOUE TO OVOLO TOU
Tiivaka KaL tn 6€on autol Tou otolyelou. Mo mapadelypa yla vol BEC0ULE L VEQ TLUA OTO OTOoL-
xelo otn B€on 2 tou mivaka, dnAadr oto 30 otolxeio Tou mivaka TNV TN 23 §IVOUE TNV EVTOAR:

a[2]=23;

Av aAL B€Aou e va aUENCOUE TNV TIUI TOU otolxeiou a[2] katd 1 Sivoupe tnv evioln

a[ 2 ]++; mou elvat .obuvapn pe tTnv eviohp a[2]€af[2]+1

AnAadn pnopouU e va Slaxelpl{opacte KABe oTolxelo eVOg TvaKa OTWG Kol pLot LeTaBANTH.
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Mpocoyn!!! Onwc¢ daivetal kat anod to oxnua, n npwtn B€on evog mivaka eivat n B€on 0. Autd
onuaivel 0tL otav opiloupe Evav mivaka 10 otolyeiwy, autd Bpiokovtatl oTig Boelg armo 0 €wg 9.

Apa To 40 otolxeio Bploketat otn B€on 3 tou mivaka kat to 100 otn B€on 9.
[€VIKA TO N-00TO otolyelo Bpioketal otn B€on n-1 tou mivaka, SnAadn elvat to a[n-1] .

Otav B£A\oupe va SLaBACOUE, va TUTIWOOULE 1) Vol EMEEEPYACTOUE EVOV TIIVOKO COUPWVOULE
Ta OTOLXELO TOU YpnoLpomolwvtag va for kat auto eneldr) oxedov mavia yvwpiloupe to mAndog
TWV OTOLKELWV TOU TTivaka.

Y1n Java UmopoU e va oplooUE TTOAUSLAOTATOUG TIVAKEG
int matrix[ ][] = new int[10][10];

Mta onpavtik Stadopd TwWV MIVAKWY OTn java 0 oxEon UE GANEG YAWOOEG TPOYPOUUOTL-
opoU, elval OtL otn Java kaBe mivakag £xel éva medio pe ovopa length to omolo mepléxel To
péyeBog tou mivaka. Ma mapadetypa n mponyouuevn doun for umopel va ypadtel kat wg €NG:

for (inti=0; i<a.length; i++) {
a[i]=10%*j;

To MOPaKATW TUAUA KwSKa UTIoOAOYIlEL TO ABpoLopa OAWV TWV OToLElWV Tou Tiivaka
intS=0;
for (inti=0; i<a.length; i++) {
S=S+ali];

String strArray[ ] = new String[10]; //Asoucvel 6éka 9éoeic

Mpoooxn!!! O £ka Boelg Tou mivaka mou deopevovtat apopolv tn SlevBuvon PvAUNg otV
omnola Bpiokovtat ol cupBolocelpgg. Apxikd éxouv Tnv T null. Ma va toug dwooupe T Ba
TIPETEL VO SNULOUPYNOOUE EEXWPLOTA KABE avtikelpevo strArray/i] XpnOLOTOWWVTAG TOV TEAE-
OTH new OMWG OTO MAPAKATW MAPASELY AL

for (int i=0; i<strArray.length; i++)
strArray[ i ] = new String( "H B€on pou otov mivaka ivat " +i);

Me auTov tov Tpodmo anobnkeloupe og kaBe BEon tou mivaka th cupBolocslpd mou BENOUE.

17n gpyactnpLlakn acknon:

Emwotpédoupe oto oevaplo pag FrogEatFlies, omou 8 aAAdfoupe tov kwdika Tng pebodou
checkKeys tng mponyouuevng doknong, mou TEPLEXEL Ula oelpd amo if evioAég kat Ba tnv ulo-
TIOLNOOUUE We SLadOPETLKY AOYLKI|, XPNOLUOTIOLWVTAG TTLVOKEG.

Kat’ apxnv dnAwnoupe otnv apxn tne KAaong Frog €va mivaka cupBoAocElpwY LE TO Gvoua
pliktra, mou amoBnkeLeL TLG SLoPOPETIKEG OVOUATLES TWV TTANKTPWV:

private String[] pliktra={"up","right","down","left"};

Ac onuelwooupe 5w OTL TO “up” avtiotolyel otov aptBuo (index) tng B€ong 0 tou mivaka,
evw To “left” avtiotolyetl otov aplBuo (index) tng B€ong 3 tou mivaka.

‘Etol, avti va €xouue téooepelg SLodpopeTIkEC SoUEG eAEyxou if, umopol e va KaAoU e Tov
niivaka pliktra péoa o’ éva Bpoyyxo for mou Ba mepléxet povo pia dSopun emavainyng if, we e€nc:

for (int i=0; i<pliktra.length; i++) {
if (Greenfoot.iskeyDown( pliktra[i]) ) {
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Twpa To epwtnua gival, mwg Ba cuvdéooupe Tov index yla KABe emAoyr) MANKIPOU UE TNV
KatdAAnAn kivnon mou mpéEmeL va KAvel o BATpaxog;

ITnv mponyouuevn acknon eidape OtL n kivnon tou Batpdyou kabopiletal aro tnv aAAayn
OTNV T TNG CUVTETAYUEVNG X 1) TNG Y KABe dopd. Itnv kivnon mpog T aplotepd adatpolpue 4
QIO TO X, VW OTNV Kivnon Tpog ta §e€ld mpooBEtoupie 4 0To X. To AVTIOTOLXO KAVOUE KAl HUE
10 y. Emilong, otav ot TLEG Twv X Kat y §v aAhalouy, gival cav vo PooBETOUUE OTNV TLUN TOUG
T0 Un&év. ZuvoilovTag Ta MapaTavw, EXOULE SLAPOPETLKEC TLLES TTOU TIPETIEL VAL TIPOCOBECOULE
OTO X KOlL 0TO Y Kot UTEG Stadp€pouv avaloya pe tnv katelBuvan mou mpénet va kvnbei o fa-
atpayos. Apa, Ba xpelaotolpe §Uo mivakeg. Eva mivaka mou amoBnkeVEeL TIG TUUEC TOU TIPOCOE-
TOUE OTO X, yla K&Be katevBuvon kal éva Tiivaka ou amoBnkeUEL TIG TUUEC TTOU TPOoOETOUUE
oTo Y, yla KaOe katevBuvon.

OL 600 mivakeg Ba SnAwBouv KL autol otnv apyn tg kKAaong Frog, wg e€NG:
private int[] xOffset={0,4,0,-4};
private int[] yOffset={-4,0,4,0};
Téhog, péoa oto owua tng if Ba kahoupe t HEBoSoO setlocation, mou Ba mpooBETeL TNV Ka-
TAAANAN T amo toug SU0 TIVAKES, OTNV TLUN TWV X KOL Y QVTIoTOLXA.

O kwdkag tng kKAdong Frog peta tnv aAhayn tng uebodou checkKeys Ba yivel:
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3.11 ApaoTtnPLOTNTES

Apaotnpotnta 1

Na emekteivete TNV mponyouuevn edappoyr oto Greenfoot, £ToL WOTE 0 XProTNG va opileL
QPXLKA OO OVTLKELEVA XPELALETAL, KAVOVTOC KALK 0€ KATAAANAQ onpeia otov Koopo, omou Kal
Ba &nuLoupyolvTaL Ta AVTIKELEVO. Ta OVTIKELEVA QUTA Va armoBnKeVovTal og évav TIivaKa ano
QVTIKELMEVA QUTOU TOU TUTIOU, TOV omoio Ba €XeTe dnULOUPYNOEL TTPONYOUUEVWG. Otav yeuloel
o mivakag va eudaviletal KatdAAnAo pRvupa otov xpnotn Kal va teppatiletal n Stadikaoia

dnuoupyiag.

Apaotnplotnta 2

O£Nou e 0TO OEVAPLO Hag va epdavileTal pla véa piya otov KOopo, otav KAmoLo TpwyeTol
armno to Batpaxo. AUTo ylveTal, av TO aVTIKELEVO BATPAXOC, UMOPEL va TTEPACEL KATIOLO VU LA
oto avtikeipevo Koopog. O Koopog (FrogWorld), n meploxn) dnAadr otnv 066vn mou ektulicoe-
TAL TO OEVAPLO MG, ElvaL KL QUTOC Eva aVTIKE(PEVO. To pvupa ou Ba mepdoel n kKAaon Frog
nipo¢ tov Koopo Ba eival: «tomoBetnoe pia véa puya, LOALS Kamola e€adavioTely.

Apaotnplotnta 3

Mepikég dopEg BENOUE VO ATAOTIOLGOUE TOV KWELKA HOC, WOTE va armaANayEL oo Emou-
olwdelg Aemtopépeleg. MNa mapadeyua idape OtL yia va epudavicoupe Eva pRvupa otnv €€0do
TIPETIEL VOL XPNOLUOTIOL)COULE TNV EVTOAR:

System.out.println (“To ufvupd pou”);

Ma va pnv ypadoupe oAOKANpn tnVv evtoAr Ba pnmopoloape va oplooupe pia véa pueBodo
writeln w¢ €€nc¢:

public static void writeln(String message)

{

System.out.printin(message);

}

Me auTtdV ToV TPOTIO N TTOPATIAVW EVTOAN YpadeTal TAEoV WG EENG:
writeln(“To uvupa pou”);

n omola daivetal oAU Lo amAn, ylati €xoupe amokpUPEL TO yeYovog OTL KAAOULE pLa pEBo-
50 ToU avTIKELUEVOU out TNG KAAGNG System.

Na XpNnOLLOTIOLOETE TTOPOROLA AOYLKN YLA VA OploeTe avtiotolyeg nebodoug, yla eloaywyn
SedopEVWV Kol EKTUTIWGT AMOTEAECHATWY 1) SLOYVWOTIKWV LNVUUATWY, AITAOTIOLWVTAG TLG aVTi-
otolyeg peBodoug tng kAaong JOptionPane.

Apaotnpotnta 4

No uhomotfoete o€ Java to malvidt “Mavtede tov apBud”. Ito mayvidt autod apxLkd, o
XPRotNC SIVEL TO KATW KAL TO TTAVW OPLO TWV APLOUWY Kot TTAPAYEL TUXAia £VAV LUOTIKO 0pLOUO
UETAEY QUTWV TWV OPLWV. ITN CUVEXELA, EEKLVAEL TO TtaLXViSL To omoio £xel w¢ £€nAc: O maiktng
Umopel va KAVEL TIG £€NC EPWTNOELG:

Eivat UIKpOTEPOG AUTTO ...

Eivat peyadutepog aro ...

Eivat iooc LE ....

Onovu ... Eival évag aptBuog mou Sivel o xpnotng. To mpoypauud oag Ba amavtd pe val n
OxL kol Ba teppatilet 6tav o maiktng Ppet TeEAKA tov aplBuod. Ito télog, Ba epdavilel kat mOoeg
EPWTNOELG XPELAOTNKE VAL KAVEL O TIAKTNG
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Apaotnpotnta 5

YAomolnote To mapandvw nayvidt “Mavtee tov aplbud”, aAhd twpa o maiktng ivat autog
TIOU OKEDTETAL TOV apLOUO Kol 0 UTIOAOYLOTH G ival autog mou Payvel. Ikedteite évav anodotl-
KO TPOTO yLa va. BPEL 0 UTIOAOYLOTHG YPryopa TOV LUGCTIKO apLlOpo.

Apaotnplotnta 6

Mpate wa uébodo public String reverseString(String word) n omola emotpédel tn AéEN
word avteotpappévn, .. av Swooupe Java Ba mapoupe aval.

Mpayte plo uébodo public boolean isPalindrome(String word) n omola ehéyxel av n A&n
word eivat maAwvépopikr (kapkwvikn), SnAadn dtapaletal to (6lo kat mpog g Suo KateuBUVOELS,
1u.X. radar. Na ypnotgomnotnoste t pEBodo reverseString .

Apaoctnpotnta 7

Jtov aAyoplBuo kpumroypadnong tou Kaioapa, onmwg paivetal oto mopakatw oxnua Kpu-
nitoypadnaong, kabe ypaupa avtiotolxel oto ypaupa mou Bploketal évav aplbuo Bécswy niow
Tou oto aAdapnto. Ito mapakdtw oxnuo to E kpumrtoypadeital wg B, S1otL to B Bpioketal 3
Béoelg miow tou. O aplBuog 3 eival N MapAUETPOG Tou aAyopiBuou.

Na uAomnotnoete tn uéBodo public String encode( String plaintext, int shift ) n onola 6€xetal
N AéEn mou B€Noupe va kpumtoypadrnoou e Kal TNV mapduetpo shift. Ma mapadeyua, av Be-
Aoupe va kpumtoypadrooupe tn Aé€n Java aAdalovtag kABe ypdupa Le auto mou Bploketal 3
Béoelg miow tou, kahoUpe TN uEBodo wc e€ng:

String cipherText =encode( “Java”, 3 )

JTN OUVEXELX, VO UAOTIOLNOETE TNV TIOPATAVW HEBOSO £TOL WOTE, VO UAOTIOLEL KOl OTTOKPU-
nitoypadnaon. Ztnv nepintwon auvtr Ba npémnel va §00el n mapapeTpog Kpuntoypadnong Ue ap-
VNTKO TPOCN O TLY. —3.

Na onUELWOEL OTL N LETATOTMLON TWV YPAUUATWY Elvarl KUKALKY, SnAadn Hetd to Q elvat to A.
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4. AVTIKELLEVOOTPEDNG TPOYPOLUHOTIOHOG

Ewoaywyn

Yndpyouv Sladopa €idn MPOYPAUUATIONOU OMWE 0 cuvaptnalakog (Lisp, Haskell), o Aoyt-
KOG (Prolog) o Stadikaciakdg (Pascal) Kal 0 avTlkeluevooTpePnG MPOYPAUUATIONOC. KaBe mpo-
YPOUULOTLOTIKO UTTOSELY LA EXEL T TTAEOVEKTILATA TOU. QOTOCO QUTH TN OTLYLH TO EMLKPATECTEPO
TIPOYPOUUATIOTIKO UTIOSELYUA ELVAL TO QVTLKELUEVOOTPEPEC. OAeC oL GUYXPOVEC YAWOOEC TIPO-
YPOUUATIONOU uTtooTnPilouV Ta BaoLKA XOPOKTNPLOTIKA TOU AVTIKELUEVOOTPEDOUC HOVTENOU,
oto onoio n epappoyn oxedialetal pe Paon tn doun twv dedopévwy (data — centric) Ta omoia
QVATAPLOTWVTAL UE TN HOPdr QVTIKEHEVWY S1adopwV KAACEWY. O QVTIKELUEVOOTPEDNG TIPO-
ypoappatiopog (object-oriented programming), i AN, epdaviotnke ota téAN TN SeKAETIOG TOU
1960 kal kaBlepwBnke kata tn dekaetia Tou 1990, avtikablotwvtag og peydAo Babuod to mapa-
S0010KO UTIOSELY O TOU Sounpévou TipoypappatiopoU. 2tov Al ot Stadikacieg mou opilovral
YLOL TOV XELPLOWO Kol TNV eneepyacia twv Sedopévwy eival TUAPA pLog Sopng Sedopuévwy ou Ta
TiepBAAAEL WG auTOVopn ovtotnta. Autr n dour Sedopévwy KaAslTal avtikelpevo Kal amoteAet
TIPAYLOTIKO OTLYLOTUTIO OTN VN €VOG 0UVBETOU, TUTOU Sedopévwy ovopatt KAdon. H kAdon
opileL To00 ta Sedouéva 600 Kal TIG Sladikacieg oL omoieg embpouv eMAVW TOuG. AuTr UTPEE
N MPWTAPXLKN Katvotouia tou AM.

Tat TIO GNUAVTLKA XAPAKTNPLOTIKAE TOU QVTIKELUEVOOTPEGOUC TpoypappaTiopol ou Ba ma-
pOUCLOOTOUV O€ QUTH TNV EVOTNTA ELvaL:

e EvBuldkwon (Encapsulation)

¢ KAnpovoutkotnta (Inheritance)

¢ ToAupopdlopoc (Polymorphism)

OL TILO XQPOKTNPLOTIKEG YAWOOEG TOU aVTIKELUEVOOTPEDOUC urtodeiyparog ival n Simula, n
SmallTalk, n C++ kat n Java tnv ornola PeAETANE O€ AUTO TO HABnua.
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Zto)oL

Ol poBntég va pmopoulv va:

Opilouv Tig SLKEC TOUG KAAOELG

Enektelvouv N6N udpxouoeg KAAOELG

Avayvwpilouv TNV eMavaypnoLLomoincon KWK HEoA armd TNV KANPOVOLKOTNTA
E€nyouv tn dtadopd petall unmepdpoptwaong Kot moAupopdLlopol

AnpoupyoUv ta Sikd toug makéta we BLBALOBAKES AoyLopLkoU

Avoyvwpilouv ta TTAEOVEKTI AT TOU QVTIKELLEVOOTPEDOUC TTPOYPOUUUATIONOU

Evotnteg kepalaiov

Oplopog oVVBeTWY TUMWV / KAAOEWY
Kataokevaotég kat Kataotpodeig
Mpoobloploteg MpodoBaong
KAnpovouikotnta

Yrniepdoptwon

MoAupopdLopog

Alacuvdéoelg (Interfaces)

Moakéta (packages)

H afla tng adaipeong
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4.0 H BBA0OAKN JTF tTng ACM

H BBALoBnkn JTF (Java Task Force) tng ACM €xeL avamtuxBel yLo eKMALSEUTLK XPrion Kot €XEL
0ToX0 va SlEUKOAUVEL TNV avamtuén ebappoywv otn YAwooa Java. H xprion g BLBAL0BNKNg pag
Sivel tn Suvatdtnta va XpnoLLOMOLCoUE £TOLUA aVTIKEIpeVa Kot peBddouc yla eicodo/é€odo
Sebopévwy, oxedLaopo ypadkng Slemadng 1 XELPLOUO yeYOVOTWY, armodelyovtag EMOUCLWOELS
TEXVIKECG AeTtTopépeLec. Mmopeite va katefaoete tn BIBAL0ONKN amod tov Siktuako Tomo http://
jtf.acm.org. ¥tov (610 SIKTUOKO TOTIO UTTAPXOUV Kal oL amapaitntotl odnyol yla t xpnon tg Bu-
BALoBrKNG.

Napakdtw dalvetal Eva amho mpoypappa Le xprion g BLBALodnkng tng ACM.

import acm.program.*;
public class Test extends Program {

public void run( ) {
printIn("To MPwWTO LoV .... arA0 ipoypappa’);
}

}

Me Tnv eKTEAECT TOU MPOYPAUUATOC eKTEAE(TAL N MEBOSOC run. H kKAdon Test kKAnpovopel amno
v Program t¢ ACM Siadopa makéta mou nepthappavouv pebodoug elcodou/e€66ou Onwe
elvaw n println, yia va kavoupe tn {wr Lag 1o eUKoAn.

H npooBrkn tng JTF oto Eclipse ylvetat moAl eUkoAa. Adol Snuioupynoste €va véo project
TIPETEL v TTPOCHEDETE TO acm.jar oTIg e€WTePLKEG BLBALOONKeS (external libraries/jars). Av Sev
xpnotporoteite to Eclipse aA\G mpotipdte va SOUAEVETE Ao TN YPOUUN EVTOAWY, TOTE Ba Tipé-
nieL va cupurteptAdBete tn BBALOONKN Kol KATA TN UETAYAWTTLON KAL KATA TNV EKTEAEDN.

4.1. OpLopoG 2UVOeTWY TUNWV — KAACEWV

Me e€aipeon toug Bacikolg Tumoug tng Java (int, float, boolean, kAm) ta mavta sivat avti-
Kelpeva kamolag kKAaong. H kKAdon gival ouclaotika évag ouvBetog Tumog edouévwy edodia-
OUEVOG UE TIG AELTOUPYIEG XELPLOMOU Twv Sedopévwy. EKTOC amo T KAAOELG TIOU £pXOVTaL UE
N YAWoOoQ UMOPOUE Kol EUELG VA OPLOOUE TG SIKEG HOG KAAOELG KL VA SNULOUPYNOOUUE Ta
SIKA LaG AVTIKELLEV OTIWG KAVAE OTLC TIPONYOUUEVEG EVOTNTEC UE TIC KAAoeLg Car kat Frog. Ot
KAQOELG QUTEC HrtopoUV va BewpnBoulv cav kalouTtia ta omoia §ivouv {wr 0 OUOLA AVTIKELE-
va ta omola eival to éva avtiypado tou aAou. Ta aviikeipeva autd ta Aépe ToANEG HOpEG Kat
OTLYHULOTUTIOL TNG KAAONC, LE TO OKETTTIKO OTL N KAAON lval armAd piat adalpeTLky avanapaotacn
TWV QVTLIKELLEVWY EVW TAL AVTIKELLEVO VAL QUTA TTOU €XOUV UTTOOTAON Kot UAOTIOLOUV TNV ava-
TiapaoTocn aUTH.

Nopakdtw Sivoupe Tov oplopd evog cuvBetou tumou Sedopévwy / kKAdong Person yia tnv
amoBnKeuon TwWV oTolyelwv 6Aou to éuduxou Suvaplkol evog oxoAeiou (LabnTeg, KabnynTeg,
SLOLKNTLKO TIPOCWTILKO).

public class Person {
public String firstname;
public String lastname;
publicint id;

}

'OMol €xouv otn Baon deSopévwy Tou ooAelou OGVOUQ, EMWVULO KAl VAV HovadLko aplOpo
puntpwou (id).
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Na onuewwBel otL kABe KAGon TpéEmel va oplletal oe EeXwPLOTO ap)xelo Ue To 16lo dvopa Kat
KatdAnén .java, .. Person.java .

4.2. KatooKEVOLOTEG KoL KTl TPodEi

KaBe k\aon mpémet va €xel TouAdylotov pia uéBodo n omola ekteleital 6tav Snuloupyeitat
£va QVTIKELPEVO TNG (OTLYULOTUTIO TNC). AUTEC oL HEBOSOL AEyoVTalL KATAOKEUAOTEG (constructors)
NG KAdonc. O KATOOKELAOTHG £XEL TNV €UBUVN Suo Aettoupylwy: 1) va deopeloet Tnv anapai-
TNTN MVAKN VL0 TO OVTIKE(IEVO TIOU dnLoupyeiTal 2) va apXLKOTIOLOEL OAEC TIC LETAPANTEC N T
OVTIKE(EVA TTOU €lval EVOWUOTWUEVA.

H dnAwaon Tou KATOoKELAOTH HOLALEL OPKETA HE TN dNAwon TG LeBdSou, aAAd £XEL KATIOLEG
Sladopéec:

o Aev €XeL MOTE TUTO eMLOTPOdNG (T.X. int, boolean, k.a) 0UTe OUWC CUVTAOCOETAL UE TN AEEN

KAelSL void peta tn AéEn public.

¢ To Gvopa tou elval mavta To (610 pe To dvopa TG KAAoNG

MropoUv va urtdpxouv SLadopeg eKEOTEL KATACKEUAOTWY yLo Lol KAAon mou SladEpouv
oto MARB0G Twv MopapéTpwy mou Séxovtal, aAAd yia t dnuLoupyio eVOG AVTIKELUEVOU (OTLYHL-
OTUTIOU) UITOPOUHE VO XPNOLUOTIOLICOULE HOVO €vav oo autolc. O KOTOOKEUOOTNG TTou Sgv
naipvel kavéva oplopo Aéyetal mpokaboplopévog kataokevaothg (default constructor) tng
KAGONG KoL SNLLLOUPYELTAL QUTOUATA OV EUELC SEV OPIOOUUE KAVEVOV KOTOOKEUQLOTH).

Ag doUpe Sladopa 16N KataoKeELAOTWY yLa TNV KAAon Person:

public Person() {
firstname = “favvng”;
lastname = “Ayiavvng”;
id=0;

}

Ta 6edopéva firstname, lastname, id Aéyovtal media tng kAaong Person. Kabe avtikeipevo
™G KAAong Person eumepléxel ta Tpia auta nedia.

H mapakatw evioAr 6ev Snuloupyel Kavéva avtikeipevo, aAAd Lovo §uo BECELG OTN VAN
otnv omnoia Ba katayxwpenBouv ol SleuBUVOELG 0T UVAN TWV OVTIKELUEVWY alan kat alonzo dtav
autd SnuoupynBoulv. ITnv Java autd ovopdlovrol avadopEG 0Ta AVTIKELUEVA.

| Person alan, alonzo; |

o va SNULOUPYNCOULE TA OVTIKELUEVO TTPETEL VOL KAIAEGOUE TOV KOTAOKEU Q0TI TNG KAAGNG
xpnotgomnotwvtog tn Aé€n new. H dnhwon apxilel pe tn Aé€n new mou akoAouBeital amd tov
KOTOLOKEUAOTH TOU OVTLKELLEVOU.

alan =new Person();
alonzo = new Person();

Twpa éxouv dnuiovpyndei Suo avtikeipeva pe TIg 11eg mPoKkaBopLopEVEG TIUEC. Av BEhou e
va aAAdaéoupe ta Sedopéva xpnotponoloUue tov teleotr teheia (dot-notation) . yia mpocBaon
ota Sedouéva:

alan.firstname = “Alan”;
alan.lastname = “Turing”;
alan.id=1;

AvTiva SWOOUE TIUEC OTO OVTLKELUEVA LUE AUTOV TOV TPOTIO B ATaV TOAU KAAUTEPQA AV AUTEG
oL TLEC Sivovtav amd Tov Kataokeuaotr). MmopoUue vo oplooupe évav AANO KOTOLOKEUOLOTH] O
ormolog vo S€XeTaL ooV OPLOHATA TLC TLUES TV TIESIWV:
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public Person(String firstname, String lastname, int id) {
this.firstname = firstname;
this.lastname = lastname;
this.id = id;
}

H &eopeupévn AéEn this eival pla avadpopd oto avtikeipevo mou dnpoupyeitat. MNapotn-
pAoTE OTL N MaPAUETPOG firstname Tou katookevaotr €xeL To (60 Ovoua pe to medio firstname
¢ KAdong. Nwc Ba E£peL 0 HETAYAWTTLOTAG TtoLa oo TI§ Suo METABANTEG EVVOOUUE; STNV Ipay-
patikotnta n petaBAntr mou Ba “emikpatnoel” elval n MAPAUETPOG N omolo EMIKOAUTITEL TO
neblo g kKAaong. Ma va Eexwpiooupe ta media Tng KAAoNg avadePOUNOTE O QUTA LECW TNG
avadopag this. H avadopa this elvat oAl xprioLpn yLott oucLooTIKA TO (610 aVTIKEIUEVO TIEPLE-
XEL (it avoihopd 0TOV E0UTO TOU. Mol Vot SNLOUPYNCOUE TWPEO TO (610 aKpLBWS AVTLKELEVO [E
TIPONYOUMEVWC SIVOULE TNV MAPAKATW EVTOAN:

| Person alan =new Person(“Alan”, “Turing”, 1); |

Y€ OPLOUEVEC YAWOOEG TPOYPOUUATIONOU OMwE N C++ kat n Object PASCAL og avtiSiaoto-
AN LE TOUG KOTAOKEVOOTEG (constructors) umapxouv oL kataotpodeic (destructors) ot omolot
ekteAOUV akplBw Ta avtiotpoda BrApata, SnAadn aneheuBepwvouy Pvrun av £xel SeopeUTel,
KAelvouv apyeia mou £xouv avoifel Kol yevikoTepa amodeopeVOUV OUAAA TOUC UTTOAOYLOTLKOUG
TIOPOUC TIOU XPNOLUOTIOLEL TO avTiKeipevo adoU Sev xpeldlovtal Aov. YTV Java dev umapyouv
kataotpodeig 10Tl n €uBUVN NG amodéopeuons 6ev PapUVEL TOV TTPOYPAUUATIOTH OAAA TN
yAwooa. To €pyo auTo To €xel avaldBel 0 CUNEKTNG amoppLupdtwy (Garbage Collector) o onol-
0G EAEYYXEL TN VAN YLOL OVTLKELEVA TIOU SEV XPNOLUOTIOLOUVTAL TTAEOV KA TTPETIEL VAL “KATAOTPA-
boUV”. O GUANEKTNG MOPPLUUATWY Elval PEPOC TNG ELKOVIKAG unxavng (Virtual Machine) tng
Java n onola HOALG Slamiotwoel OtL 0 cwpog (heap) TNG UVAUNG KOVTEVEL VAL YELLOEL EVEPYOTIOLEL
TO GUAAEKTN QIMOPPLUUATWY. ETOL 0 TpoypappaTioThq 6 XpeLATeETAL VO AVNOUXEL yLa TO TIOTE Kat
av Bo eEAeLUBEPWOEL EVOL CUYKEKPLUEVO TUNKO TNG LVANG.

QoTO00 UTIAPXOUV TIEPUTTWOELS Ttou Ba B€Aape TpLy amodeoueuTel £va avTIKEIPEVO val KA-
VOUE KATIOLEG ONUOVTLKEG EVEPYELEG, OTWG VA KAEloou e opaAd kamola apxeia. Mo autov tov
oKomo umdpxel otnv Java n péBodocg finalize() n omola umdpxel o kAOs KAAGN Kat TNV omoia
UITOPOULLE VO UNOTIOLOOUKE HOVO av To Bewpolpe armoAUTwe arapaitnto. H finalize kaeltal
Q70 TOV CUAAEKTH QMOPPLUUATWY Alyo TIPLV TNV KATOOTPOdH TOU aVTIKELUEVOU. H UAoTtoinon g
finalize avadépetal wg finalizer.

Avadopég o€ avtikeipeva

310 kedpahato 3 dtav MEPLYPAPALE TO MEPACHUA MAPAUETPWY KATA TLUN EUTOUE OTL OTAV TEP-
VARE WG TMAPAKETPO O pia pHéBodo va avtikeipevo dev dnuloupyeital aviiypadd tou oaAa
avtiypado tng LetaBANTAG ou TepLExel Tn SlelBuvon UvANG OTou BPIOKETAL TO OVTLKEIUEVO.
Auto daivetal KaAUTEPA OTO MAPUKATW TAPASELYUOL:

Person alan = new Person(“Alan”, “Turing”, 1);

Person alonso = new Person(“Alonso”,“Church”,2);

alonso = alan;

alonso.id = 496;

MEeTa TNV eKTEAEDN TWV TTOPATIAVW EVTOAWYV £XeL aAAdEel To medio id Tou avtikelpévou alan;
Ac o0 e TO MAPOKATW EMEENYNUATIKO MAPASELYHA. APXIKA EXOUUE SNULOUPYNOEL T SUO QVTL-
kelpeva alan kat alonso tng kKAdong Person. H katdotaon tg wvAung ¢aivetal oto mopakatw
oxAua:
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YTn ouvexela adou dwooupe otnv evtoAn alonso = alan n véa Katdotaon otn UvApn ivat n
efne:

AnAadn o Alonso Seiyvel mAéov otn B€on HvUNG Tou avtikelwévou alan. Twpa daivetal ot
ot petaPAntég alan kat alonso Sev eivat ot (8leg avtikeipeva aAld Seikteg otn pvpn omou PBpi-
OKOVTOLL TOL TIPAYLOTLKA QVTLKELPEVO. METW QUTWV TWV SEKTWV 1 avadopwy OTw Aéyovtal oTnv
java urmopoU e va GTEAVOURE UNVUUATA OTO AVTIKELUEVA KaAwvTag Y. TI§ uebodoug toug. Oa-
VTOOTELTE TNV avadopd cov Eva TNAEXELPLOTAPLO KAl TO OVTIKEIHEVO cav Lo ThAsopaon. Mmo-
POUUE VO UETAKIVOUOOTE O€ €va SWUATIO oAA Sev xpeldletal va petadpépoupe padl pog tnv
TNAe0PACN TIOPA LOVO TO TNAEXELPLOTIPLO HECW TOU OTOLOU UIMOPOULE VA XELPL{OUOOTE TNV TN-
Aedpaon. To LOVTEAD aUTO MPOCOLOLALEL OTO AVTIOTOLXO LOVTEAO UVAKNG TNG Java av dextolpe
OTL unopoU e va aAAGEoUE KOWAAL OTNV TNAEOPOON LOVO A0 TO TNAEXELPLOTIPLO KOL OXL oo
KOVTQ, OoTtoTe av Xabel n YaAdoel To TNAEXELPLOTAPLO OeV EAEyXOUE TNV TNAEOpAON.

YTO MOPATAVW TToPAdeLlypa To SeUTEPO aVTIKEIPEVO Sev £xel MAEoV Kammola avadopd Tou va
Selyvel o€ aUTO, omdTe SV UIMOPOULLE TILAL VAL TO XPNOLUOTIOLCOUE. Oewpeital amo tny Java oav
L0l TIEPLOXN MVAUNG TIOU TIPEMEL VAL AmoSECUEUTEL KATL TO omoio Ba yivel LOALG TNV evtomioeL o
oUAAEKTNG anoppLupdtwy (garbage collector), To €161k6 MPAOYPAUUA TNG ELKOVIKAG UNXAVAC TNG
Java Tou €xeL oKOTO TNV eKKABAPLON TNG LVAUNG.

MetaBipaon napapétpwv kat avadopd

210 enopevo mapadeypa dpaivetal n Stadopd otn petaBiBacn MAPAUETPWY HETALY UETA-
BAnTwv Baoikwy TUMwV Onwg int, float, double kat avtikelpévwy.

public static void update(int number, Person who) {
number = number + 100;
who.id = number;

}
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Person alan =new Person(“Alan”, “Turing”, 1);
int N=10;

update( N, alan );

printin(N, alan.id);

Av ekteléoete To mapanavw napadelypa Ba deite otL evw n petaPAnt N v aAalet Tun,
apa yla auth dnuloupyeitatl avtiypado, to nedio id tou avtikelpévou alan éxel yivel 110. AnAa-
on otav petaBiBalovpe va avtikeipevo og po pEBodo ol ahhayEg péoa yivovtal oto i6lo Kot
oxL og avtiypado tou.

Av avtiyta who.id = number Sivape tnv evtohri who = new Person( “leonard”, “euler”, 10)
10 avtikeipevo alan Ba aAalg;

4.3. Npoodloplotég MpodoBaong

MéxpL Twpa eldaple yla To WG opiloupe pia KAGon Kal pia pébodo atnv KAAon auth KL OTL
unpootd and kabe SnAwon puebodou kal kKAAong umdpyel cuvnOwg n deopeupévn AEEN public
TIOU ovVouAleTal Mpoadloplotng npocBacng. Ot mpoodloplotég mpooPBaong sival SECUEVUEVEG
AE€eLG TG omoieg mpooBEToupe og KAAOELS, HeBOSOUC KAl LETAPBANTEC yia va aAAayBel n cupre-
pubopad toug. H java €xelL TE0OEPELG TTPOCSLOPLOTEG TPOGBacn( oL omolol eival:

private-Emutpénetatl n npdoPaon oto nedio/uéBodo povo péoa otig peBOSoUC aUTAC TNG
KAGoNG aAAd OXL OTLG UTTOKAGOELG TNC.

protected- Emutpénetal n npdoPaocn oto nedio/péBodo povo otig pebodoug tng kAaong auv-
NG KaBwg KoL OTLG UTIOKAAOELG TNG.

public- Emutpénetal n npocPacn oto nedio/péBodo og OAOUC, AKOUA KOL OO OVTLKELUEVO
AAANG KAGoONG.

tirnota — To nedio/péBodog elvat public aAA& VO yLa TO TTAKETO TTOU OVIKEL.

Ac tpomomnoLicoupe TV KAAon Person mou oploape mopamdvw Kot avtl ylo Tov tpocdlopt-
ot mpooBacng public ag Baloupe Tov mpoadloploti private otn B£on Tou.
public class Person {

private String firstname;

private String lastname;

private int id;

}
Kal o¢ emavaAdBoupe Tig (6LeG EVTOAEC LIE TIPONYOUUEVWC:
alan =new Person();
alan.firstname = “Alan”;
alan.lastname = “Turing”;
alan.id = 1;

To amotéAeopa mou Ba MAPOUUE av PETOYAWTTICOUHE TIC TAPATIAVW eVIOAEG Bal elval to

TIOPOKATW UAVUUO AGBOUG KATA T LETAYAWTTLON:
The field Person.id is not visible

To pAvupo autd pog Aéet otL ev pmopol e va €xoupe mpdoBaon oto medio id tng kKAaong
Person. Auto ouvERn emeldn opioape ta media TN KAAONG private, KATL TOU TPOdaVWE ONHLaLveL
OTL 6V UMOPOUE VoL €XOUUE POCPACN O€ AUTA 0€ KWK EKTOG TNG KAAoNG. O TpoypaUaTL-
OTNG TTou Bal XpNOLUOTIOOEL TNV KAAON OToV KWSOIKA Tou Sev Umopel va £xeL TpooBacn o autd
ta nebla amnevBelag. EToL EMITUYXAVOUUE €va ammd T PACIKA XAPOKTNPLOTIKA TOU OVTLKELUEVO-
otpedoUg MpoypAUUATIOHOU TV eVOUAAKwWON.
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EvOuldakwon (Encapsulation) koheltal n anokpun twv Sedopévwy plag KAAonG amd 1o
UTOAOLTTO TIPOYPAUUO ETOL WOTE N TPOCPRAON OE QUTA VO ETMLTPEMETAL LOVO HEOW KATAAANAQ
oxeSlaopEvwy dnUOcLwY HeBOSwv. O OKOMOC Elval Vo TIEPLOPLOTOUV OL EVEPYELEG TOU Xpnotn/
TIPOYPAUHATLOTN TNG KAAONG OTLG OMOAUTWG amapaitnTeg £T0L WOTE VAL PNV €XEL TpooBacn ota
Sebopéva tng kAaonc. Ta Sedopéva ival oav va Bplokovtal LEGO GE ULO TIPOCTATEUTIKA KA oUu-
Ao ka and ekel mpoékue o 6pog encapsulation. Evag mio meplypadikdg 6pog ota ENNVIKA Ba
uropoloe va elval Kat o eykAgtouoc. Etot emtuyyavetat n adaipeon twv dedopévwy Kat o dta-
XWPLOUOC TN Stacuvdeong (interface) SnAadn tng OYng autol mou PAEMEL O TIPOYPAUUATIOTAG
KoL TN uAomoinong.

lMNa va ertpéPoupe tnv mpoomélacn ota medio autd aANd pe eEAeyxOUEVO TPOTIO opilloupe
Snuoaoteg uebodoug mpooBacng OTWE MOPAKATW:

public class Person {
private String firstname;
private String lastname;
private int id;

public int getld() { return id; }
public String getFirstname() { return firstname; }
public String getLastname() { return lastname; }

public int setld(int id) {
if (id>0 && id<10000) {

this.id = id;
return id;
}
return -1;

1
public void setFirstname(String fname) { firstname = fname; }
public void setLastname(String Iname) { lastname = Iname; }

public void print() {
System.out.printin( firstname + “, “ + lastname + “, “ +id );

}

}

AUO ONUOVTIKEG KATNYOPLEC SNUOCLWY LEBOSWY TIOU €XOUV OTOXO TNV MPOCTIEAACN O LOLW-
TIka media elval oL set mou Sivouv Tt oto medio Kat n get mou emoTpEdeL TNV TIUN Tov. Emiong
£€XouE TIPooBEoel Kal pio LEBodo print ou va ekTunwvel ameuBeiog éva avtikeipevo Person.
Twpa o¢ EKTEAECOULLE TO TTAPOKATW TTPOYPOULOL:

Person alan = new Person();
alan.print();

alan.setld(28);
alan.setFirstname("Alan");
alan.setLastname("Turing");
alan.print();

H ektéAeon Twv mapanmavw eviodwv Ba pog Swoel ta mapakaTw anoteAéopata atnv 00ovn:
null, null, 0
Alan, Turing, 28
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Tnv mpwtn ¢opad eKTUTWVOVTAL Ta SESOUEVA TOU QVTIKELLEVOU TIOU €XEL KATAOKEUAOEL O
TPOKAOOPLOUEVOC KATACKEUAOTHG TTOU £XEL OPLOTEL QUTOMATO oo TNV KAAGon. H T null onuai-
VEL amoucia TLUAG Kot Sivetal og OAA TO AVTIKELUEVA KAAOEWVY TIOU SEV £XOUV TTAPEL TLUH.

4.4. KAnpovouLkotnto

KAnpovoukdtnta ovoudletal n EMEKTACN TwV KAACEWV OF VEEC KAAOELG, TIG OTOIEG OVOUQ-
{oupe UTIOKAAOELG, TL.X. ZWO = XeAwva. To AVTIKEILEVO TWV UTTOKAACEWY KANpovopouv ta Se-
Sopéva kat tn cupneplpopd (LEBobdol) tng unepkAdong. MmopoUlv va TPOmomoLoouV TI¢ LeBo-
Soug ou kAnpovopouv (av §gv €xouv 0pLOTEL LBLWTIKEC) A va TpoaBéoouv véeg pebodoug.

FEVIKA XPNOLUOTIOLOUE KANPOVOULKOTNTA OTaV BEAOUE VOl EMEKTEVOUE €Val UTIAPXOV GU-
OTNMA XWPLC OPWCE Vo TTEPAEOULE TOV KWOLKA Tou. MoAAEC PopEC OUWG avaloya Ue TV KAAoN
TIOU EMEKTEIVOUHE TO (810 akplBwg mpdypappa mapouctalel Stadopetikn cuunepidopad. MNa
TIOPASELY A TO TIOPAKATW TIPOYpappa Séxetal Suo aplBpolg Kat umtoAoyilet kat pdavilel To
aBpolopd touc.

import acm.program.*;
public class Test extends ConsoleProgram {

public void run( ) {

println("********************************")

printin("#*****¥* Np600e0n AplOuwy ****F**E1).
println("********************************");

’

int a = readInt("Awoe tova=")
int b = readInt("Awos Tovp=")
intsum=a+b
printIn("To cuvoAikd aBpolopa eival : " + sum);

Ol ouvaptnoelg readint kat println givat ot cuvaptnoelg tng BLBAL0ONKNG JTF mou Ba xpnot-
HoToloU e yLa eloodo kat €€060. Yndpyxouv avtiotolyeg ouvaptnoelg readFloat, readString, kKA
avaAoya [E Tov TUTIo Twv §eSopEVwV EL0OGOU.

H ouvaptnon println cupnepidépetal akplBwg onwe n uéBodog System.out.printin.

To mapanmavw MPOYPaAUKa TTou eNekTelvel TNV KAGan ConsoleProgram mopadyel TV mapoKa-
Tw £¢060 OtOv ekteENEOTEL:
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Av opwc avti yla ConsoleProgram, emekteivoupe tnv kAdon DialogProgram tote n enkoww-
via pe tov xpnotn Ba yivel pe KatdAAnAa apdbupa SLoAGYwWY OMWGE MAPAKATW:

H duvatotnta avtr Sivetal emeldn ot kAaoelg ConsoleProgram kat DialogProgram mpoépyo-
VTaL oo TNV dla yovikn KAdon Program omdte €xouv pia kowvn dlacuvdeon.

3TN ouvexela Ba oplooUE HEPLKES VEEC KAAOELG OL OTtOLEC KANPOVOROUV amo thv Person kal
avadEépovtal oToug padntég (Student), kabnyntég (Teacher) evog oxoAeiou. To dtdypappa mou
Selyvel TNV Lepapxia TwV KAACEWV SIveTal TopakATw.

‘Eva T€Tolo Sldypappa eival yvwotod oav Stdypappa kKAacewv. Ot péBodol tou KAnpovouou-
VTaL OTLC UTTOKAGOELG Sev EavaypadovTal oTiC UTIOKAAOELG aAAd Ta TteSia Tou KAnpovopouvTat
daivovral.
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Mapatnpnote OtL oL KAACELG Tou KAnpovopouv amd thv Person €xouv ta (Sta medila pe avtry
(firstname, lastname, id) kat mpooB£touv emumAéov av auto eival anapalitnto.

‘Eva aA\o evbladépov onpelo eival otL kaBe oxnua opilet tn dikr tou €kdoan tng print. AUt
glval onUavTIKO yla to emdpevo kedhalato omou Ba HACOoUE YL TOAUUOPPLOUO.

YN cuvéyela divoupe tov Kwdika tng KAaong Person:

public class Person {
private String firstname;
private String lastname;
private int id;

public int getld() { return id; }
public String getFirstname() { return firstname; }
public String getLastname() { return lastname; }

public Person(String firstname, String lastname, int id) {
setFirstname(firstname);
setLastname(lastname);
setld(id);
}
public int setld(int id) {
if (id>0 && id<10000) {
this.id = id;
return id;

}

return -1;

public void setFirstname(String fname) { firstname = fname; }
public void setLastname(String Iname) { lastname = Iname; }

public void print() {
System.out.print( firstname + ", " + lastname + ", " +id + ", " );

}
}

¢ kAdong Teacher

public class Teacher extends Person {
private int hours[];
private int workingDays;

public Teacher(String firstname, String lastname, int id, int wdays,
int hours(]) {
super(firstname, lastname, id);
workingDays = wdays;
this.hours = new int[wdays];
for (int i=0; i<workingDays; i++) {
this.hoursli] = hours[i];
}

}

public boolean setHours(int day, int hours) {
if (day>=0 && day<workingDays && hours>=0 && hours<=7){
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this.hours[day] = hours;
return true;
}
return false;
}
public double getTotalHours() {
double sum = 0;
for (int i=0; iworkingDays; i++) {
sum = sum + hoursli];
}
return sum ;
}
public void print() {
System.out.print("KaBnyntng: ");
super.print();
System.out.printin(" EBSopadlaieg wpeg =" + getTotalHours());
}
}

Ko Tng kKAaong Student

public class Student extends Person {
private double grades[];

public Student(String firstname, String lastname, int id, double
grades][]) {
super(firstname, lastname, id);
this.grades = new double[grades.length];
for (int i=0; i<grades.length; i++) {
this.grades[i] = grades]i];
}

}

public boolean setGrade(int index, double grade) {
if (index>=0 && index<grades.length && grade>=0 && grade<=20){
grades[index] = grade;
return true;

}

return false;

}
public double getGPA() {
double sum =0;
for (int i=0; i<grades.length; i++) {
sum = sum + grades][i];
}

return sum / grades.length;
}
public void print() {
System.out.print("Ma6ntrc: ");
super.print();
System.out.printin(" Méoog Opog =" + getGPA());
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Ita mapanavw napadsiyuata ivat pavepd otL otav pia kKAaon (r tagn) kAnpovouet and pia
AAn, kKAnpovopel 0Aa ta media Kot Tig peBddoug amod tnv KAAon-yoveéa, MPooBETEL KalvoupyLa
KOlL TPOTIOTIOLEL &N UTIApYOVTA.

H uniepkAdon Object tng Java

H kAaon Object elvat n untepkAdon OAwv Twv KAAcewv tng Java. Etol kdBe kAdon mou opilou-
He KAnpovopel kamola Aeltoupylkotnta amd tn yovikn kKAdon Object. H AettoupylkdtnTa AUt
ekdppaletal péoa amo éva cUVoAo UeBOdwv, TG omoieg cuvnBwg e€eldikeUoupe yia Tn Skn Uag
KAdon. OL BacIKOTEPEG amd AUTEC elval oL e€NG :

clone(): Snuioupyetl kat emiotpédet Eva avtlypado Tou avTIKELUEVOU.

equals(Object): e€etalel TV LoOTNTA 2 AVTIKEWWEVWY. EMloTpédel true av Ta avtikeipeva ei-
val idta, aAweg false.

toString(): Emotpédel autd mou Béloupe va epdavIoTEL AV EKTUTIWOOULE TO QVTIKEIUEVO
otnv 008ovn, uovo mou eueic opilou e mota SeSopéva Kal e TtoLov TPOTo Ba epdavioTouv.

getClass(): EmLOTpEdEL TO QVTLKEIUEVO TTIOU QVTLOTOLXEL OTNV CUYKEKPLUEVN KAdon cUpdwva
Ue To meplBaAov ektéleonc TG Java.

O napandavw péBodol Ba mpémel va vAomownBoulv Eava yla tn véa KAAon aAALwG va Xpnot-
pomotnBouv evoEXETaL va NV £XOUV TNV QVAUEVOUEVN AsLToupyia.

4.5. Ynepdoptwaon

Yrepdoptwon pebodou (method overloading) elvat n katdotaon KATA TNV oMol UTIAPXOUV,
uéBodol pe to 1610 dvopa Kot StadopeTikd opiopata (mapapétpouc). Av mpokettal yia pebodoug
¢ (6lag kAaong dtapopormolovvtal Hovo amo Ti¢ Sladopég Toug ota opiopata. Mo mapadelypa
n kAaon Math tou makétou java.lang meplaufavel Tig e€ng ueBodoug:

static double abs( double a )

static float abs( float a )

static int abs(inta)

static long abs( long a)

Yl TOV UTTOAOYLOWO TNG amOAUTNC TLUAC EVOC aplBpoU. Emeldn opwe éxoups StadopeTikolg
TUTOUG aplBuwv oploape Téooeplg SladopeTikeég LeBOSoUG pia ya kabe tumo. Katd tnv kKAnon
¢ uebodou amodaociletal mota pEBodog Ba kKANBel avaloya pe Tov TUTIO TOU OPIOUATOC TTOU
£xeL 600¢L.

YriepdpOptwon €xou e ouVABWCE KAl UE TOUC KATAOKEUAOTEG UG KAAONG, adoU UMOopoU UE Vo
oplooupe MOANA €(6n KOTAOKEUAOTWY OMWE 0 TPOKAOOPLoUEVOS (XWPIC oplopata), Evag Kata-
OKEUOLOTNAG E EVOL OPLOUA, EVOG E SUO KATL I 0 KATALOKEUAOTNG avTlypadnG 0 omolog eKTeAEL pLa
avtiotoyn aAAd oxL idla Asttoupyia pe tnv péBodo clone() tng kAdong Object.

4.6. NMoAvpopdLopog

3TO TPONYOUUEVO TAPASELYUO UE TOUG HaBNTEC Kol Toug Kabnyntég n uébodog print tng
Person opiletal Eava otic umokAdoelg tng, Teacher kat Student Stadopomoinuévn yla kabe mepi-
nitwon. Autd to ovopdaloupe unépBaon ry umookéAion uedodou (method overriding). Ze autn Tty
niepintwon n urtokAdon opilet pia pEBoSo (Sla UE L0 TTOU UTIAPXEL KL OTN YOVLKA TNS KAAON.

Ac SoUpe TO MAPAKATW TTAPASELYO OTIOU EVAC TIVOKOG TIEPLEXEL AVODOPES OE AVTIKELUEV
TUmou Person ta plod and ta onola sivatl kaBnyntég Kot ta GAa pod podntég. Kaholpe t
péBobo print yla kaBe avtikeipevo. Napakdtw daivetat n SuvatdtnTa o MPoadEPEL TO TEPL-
BaAov mpoypapuatiopol Eclipse va prmopoUpue va BAEmoupe OAEG TIG LeBOSOUG TOU AVTIKELUE-
VOU TIOU XPNOLUOTIOLOUE, KaBWC MANKTPOAOyoUHE. H KOKKLVN ypapur KATw amo to persons|i]
unapyet yloti to Eclipse extelel kat éAeyxo Aabwv kabBwg MANKTpoAoyoULE.
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Otav kaAeital n uéBodog print tng Person amo to anmotéAeoua mou GALVETAL OTNY EMOUEVN
000vn BAEnou e OTL €xouv KAnBel ol avtiotolyeg print Twv Teacher kat Student katd nepintwon.

Xdpn otn SuvatotnTa Tou TOAUUOPdLOHOU 0 LETAYAWTTLOTAG «EEPELY TIOTE VA KAAETEL TTOLAL
u€EBodo, BaoLOUEVOG OTOV TUTIO TOU TPEXOVTOG AVTIKELWEVOU. AnAadn moAupopdLopdg elvat n
Suvatotnta g YAwooog mpoypaupatiopol va anodpacilel Suvapikd mola eivat n KatdAnAn
ueEBodog yla va kKAnBel Slatpéxovtag tnv Lepapxia Twv KAAGEWV.

AUTO TO XOPAKTNPLOTIKO TOU QVTIKELUEVOOTPEDOUC TIPOYPAUUATIONOU Ttpoadibel pwia vn-
Aol BaBuol duvauikn cuumnepldpopd ota ITPOYPAUUATA Hag. Mapakdtw daivetal To KUpLo mpod-
ypaupo main oto meplBdilov Eclipse oto omoio &nuoupynoape o oElpd oo avtlkeipeva
Teacher kat Student. ¥to Katw pPEPOG TNG 000VNC dalveTal TO AMOTENECUA TNG EKTEAECNC TOU
T(POYPAUHOTOC.

4.7. Aaouvbdéoelg (Interfaces)

OL Slenadéeg n Slaouvdéaoelg (interfaces) otn Java poldfouv oTov TPOMO 0PLOUOU UE TIG KAG-
oel¢ aAAd ephapBavouy pHovo otabepéc, oplopous uebodwy (dev mepthappavouv uhomoinon
HeBOdwWV) Kat dANoug TUToUG. Ao TIG SLacuVEETELG 6eV UMOPOUKE VO SNLLOUPYICOUE OTLY-
pLotuma. MmopoUpe Hovo va ta UAOTIOLooUKE PEoa oE pLa KAdon (xprion “implements”) | va
Ta mpoekteivoupe (xprion extends BAEme kKAnpovoptkotnta). Ouctaotika €va interface amoteAel
£va adnpnuUéEVo okeAeTo — ox€SLo pLag KAdong kat armoteAet éva eidog oupBolaiou -umdayeong
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OTLN KAGON OV TO UAOTIOLEL TTapEXEL TNV UAOTIOINGN Tou oXediou Tou SnAadn Twv uebodwv. Eva
interface amnote)el tumo avadopadg. Otav pia kKAdon to UAomoLel uropoUpe va avadepbolue o
OTLYULOTUTIO TNG LLE TOV TUTIO Tou interface mou uAomolel.

H &loolvbeon mepléxel QMOKAELOTIKA umoypadeg peBodwv N adnpnuéveg pedddoug
(abstract), 5nAadn peBdSoug mou yla tig omoieg dev €xeL oplotel uhomoinon.

370 MpoNYoUUEVO TTOPASELyHa EiYapE AVTIKEILEVO SUO KOTNYOPLWV: KAONYNTES TNG KAGONG
Teacher kot padntég tng kAaong Student. Evw autd T QVTIKELLEVA QVAKOUY OTNV YOVIKN KAGGN
Person, 6nAadn elvat kat Person, §gv £€x0u e QVTIKEIUEVA TIOU Va gival LOVo Person otov kOGO
pag. H kAdon Person Ba pmopoUaoe va xopaktnpLlotel cav pia adpnpnuévn kAaon twv Teacher kat
Student mou mepLExel OAQ TA XAPOKTNPLOTIKA TOUC. ol Vo ITOPEL VAL XOpaKTNPLOTEL it KAAoN
adnpnUEVN, TIPETIEL VOL EXEL LA TOUAALOTOV adnpnuévn neBodo (abstract method), dnAadn pia
péBobo yla tnv omola va pnv divetat uhomoinon. Ymo autr thv évvola n kKAdon Person Sev lval
adnpnUevn. Av Opwg mpocBéoou e pia abnpnUevn HEBodo OTWG N MAPAKATW

public abstract void register();

1ote Ba yivel:
public abstract class Person{ ...}

H adnpnuévn kAdon opilel Tt MPEMEL VO KAVOUV TOL QVTIKELEvVa, dnAadn tn Staclvdeon
(interface) oA\ OxL wg va to kK&vouv, SnAadr] tnv uAomoinon (implementation). O oploHAG TNG
uhomoinong twv apnpnUEVWY LEBOSWVY EVOTTOKELTAL OTLG UTTIOKAGGELG TTOU KANPOVOOUV amd Thv
adnpnuevn KAAon.

Mua adnpnuévn kKAdon mou dev éxel yvwplopata / media, dnAadn dedopéva kat OAeg ot
péBobdol tng elval adnpnuéveg Kat dnpooteg dev Bewpeital TAéov KAAon Kat ovopaletal Stacuv-
deon (interface). Agépe OTL oL KAAOELG TTOU emekTelvouv pia SlocVvdean Ty UAOTOLOUV YL OUTO
Kal xpnotpomotoVpe tn Aé€n kAeldi implements.

Av Aountdv n Person Sev mapeixe oute dedopéva aAd oUTe kal UAoToinon yla kamola HEBodo
¢ Ba Ymopouoe va opLoTel we Stacuvdeon:

public interface Person{ ...}
Kat n kAaon Teacher ulomolel tnv StacVvdeon Person:
public class Teacher implements Person { ...}

4.8. Nakéta (packages)

Ot BLBAL0OKEG TPOYPAUUATIONOU OTNV Java opyavwvovtal o€ maketa (packages). Onwg el-
Sae OTIC TPONYOUEVEG EVOTNTEG YLOL VOL XPNOLLLOTIOLCOUE £VA TETOLO TTOKETO OTO MPOYPAUUA
LLOG TO EVOWUATWVOUE HE TNV eVIOAT import. Ol KAACGELG OPYOVWVOVTAL OE TIAKETA AVAAOYQ UE
TNV A€lToUpyia TOUG, Yl mapadelya oto makéto math uéBodot Kat avtikeipeva mou €xouv oxé-
on pe podnuatikeg ebappoyés. H avadopd oTo MAKETO TOU XPNOLUOTIOLOUE yiveTal pe Baon
Kamola tepapyia adol KAMOLo TOKETO UMOPEL VO AmoTeEAEL LEPOC eVOG eUpUTEPOU TTAKETOU. Tal
Tiakéta Ywpilovral Ue Teleleg, m.y. java.util .

Av B€loupe va opyavwooupe TOMEG KAAOELG 0 €va TTOKETO £0Tw minedu Ba mpémeL oto
apyelo K&Be KAAGNC N TPWTN ypauun va eivat n Sniwon:

package minedu;
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‘Eval TOKETO £XEL TO (1510 Ovoa UE TO Ovopa Tou pakéAou aTov omoio armoBnkevovtal oL KAA-
OELG TOU. Av Twpa BEAOUE VO XPNOLLOTIOLCOUHE OTOV KWLKA pag tnv kAdon Teacher tou ma-
KETOu minedu ypadoupe otnv apxn tou apxeiou:

import minedu.Teacher;

4.9. H aia tng adaipeong

M vo LIopETETE VoL KATAAABETE TNV avTIKELLEVOOTPEDT PLhocodia TTPOoYpAUUATIONOU OKE-
¢dreite TOV MPAYUATIKO KOOUO TIOU amoTeAeitaL amo S1adopa avTKelpeva Onw  m.y. o Navvng, n
Ntiva, To autokivnto Tou yeitova mou gival pia BMW, n tnheopaon tng Natdoag KA. O Mavvng,
n Ntiva kat n Natdoo €xouv 1o moAEG opoLdTNTEG UeTafl Toug Ao OTL TO AUTOKIVNTO ) N -
Aeopaon. Avikouv otnv Katnyopio Twv avOpwrnwy. Opoiwg OAEG oL TNAEOPATELS QVKOUV OTNV
Katnyopla Twv tnAeopdoswv (§gv €xouv TNV (Lo AELTOUPYLKOTNTA?) OTWG KOl TAL OLUTOKIVATA.

o VoL avamapaoTHOOUE OTOV UTTOAOYLOTH OAQL QUTA TAL OVTLKELLEVA KL TLG KATNYOPLEG TOUG
XPNOLLOTOLOULE TNV €vvola TNG KAAonG. H KAGon elval cuvwvupo TG Katnyoplac. Zta ayyAlka
class. Kamotot to petadpalouv Taén ota EAANVIKA TTOU (0wG elvat o SOKLUO Ao To KAAon aAa
epeic avadepOUOOTE 08 QUTES TIC SOUEC 0OV KAAOELG O QUTO TO PAdnua.

2Tn ouvEéxeLla SIVouE Eva TTOPASELY A QVTLKELUEVWY, KAACEWV KaL TNG LEpap)Lag TOUG.

Mpoo£Lte OTL OTOV MPAYUATIKO KOO0 SV UTIAPYEL O AVOPWITOC 0AV XELPOTILAOTO AVTLKELEVO
oM@ oav évvola. Ot kAaoelg dSnAadn meplypadouv adnpnUEVES EVVOLEG. Ma aUTO TIC KAACELG TLG
TepLyPAdOUE OTO OXNHOL L€ CUVEXOUEVN YPAUUH. Ol aVAMOPACTACELS TWV EVVOLWV OLUTWV OTOV
T(POYUATIKO KOOMO Elval Ta QVTIKELUEVA Ta omola TepLypAdovTal UE SLAKEKOUUEVES YPOUUEG.
Onwg daivetal pia KAAoN TepLypAdEL Lot KOTNYOPLo OVTIKELUEVWY. AEUE OTL TO QVTLKELEVO El-
VOl OTLYULOTUTIO TNG KAGGNG altd TNV omola PoEpXETaL.

MNa napadetypa o Navvng eivat otypdtumo e kKAdong Avépag, ot Ntiva kat ot ABnva eivat
oTlyuLotuna g kKAdong Nuvaika. Twpa mpoogte otL o MNavvng eival kat AvBpwrog eniong. H
€vvola AvBpwrnog sival Lo yevikr autrc Tou Avépa. AnAadn olot ot avdpeg elvat avBpwrot
oM\ 6Mot oL avBpwrol Sev elvat avpec.

4.10. Apaotnplotnteg

Apaotnpotnta 1

Na vAomolroeTe o€ éva TTAKETO TIC KAAOeLG Teacher kat Student mou meplypadnkav otnv
TiponyoUUeVN evOTNTA £TOL WOTE VA KANpovopoULV amo tnv Stacuvdeon (interface) Person. Na
KAVETE TLG AmopaitnTteg aAAayEC o ONEG TIC KAAOELC £TOL WOTE 1 Person va gival oplopévn oav
Slaouvdeon.
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Apaotnplotnta 2

Na mpooBéoete pia otatikn petaBAntr) kAdong otnv kKAdon Teacher kat gl otnv KAGon
Student. Ot petaBAntéc autég Ba ouykpatoUv To MANBOG TWV AVTIKELUEVWY KABE KAAoNG Tou
UTTAPXOUV EKEVN TNV OTLYUA. AUTO ONUOIVEL OTL TIPETIEL VAL EVNLEPWVOVTOL KATAAANAQ 0TV KO-
TIOLO VEO OVTLKELEVO SnULoUpyeiTaL i OTAV KATTOL0 AAAO TAUEL VoL UTTAPXEL.

Apaotnpotnta 3
No opioete TI¢ KAAOELS TNE Lepapxiog tng mapaypddou 4.9 kat va SnULoUpyRoETE Ta avTi-
oTol A aVTLKeipeva.

Apaotnplotnta 4
Na TonoBetoete o¢ pla tepapyio KAACEWVY Ta €EXPTAUATA EVOC TIPOCWIILKOU UTIOAOYLOTH

Apaotnplotnta 5
No OUVTAEETE KOl VO EKTEAETETE TO TIPOYPOUUA TG Tapaypddou 4.6 6mou Snuiloupyeitat
€vag mivakag persons e avtikeipeva tng kKAaong Person.

Apaotnpotnta 6

Na oploete pia 8ikn oog kAdon MyDate yla TV avormopaoTaon OVTLKEIUEVWY Tou adopolv
nUepopnvieg. Kabe avtikeipevo Ba mepLEXEL TPELG AKEPALOUG OPLOUOUC TNV NUEPO TO LAVA KOL TO
€toc. To media autd MPEMEL va lval IBLWTLKA, omoTe Ba MPEMEL VoL avamTUEETE TIG OVTIOTOLKES
uebodouc set/get yla tnv mpooméhaor] Toug, UAomoLwvTog Kot KAtdAAnAoug eAéyxoug. Mo mapd-
Selypa 0 aplBuoc nuépag mpemnet va elvat anod 1 éwg 7. Na avamntugete kot AAAeG HeBOSoUG OTIWG
: UTIOAOYLOMO NIEPWV EVOC HNVA, EAEYXOC OV TO £TOG Elval SLOEKTO, EKTUTIWON TNG NUEPOUNVIAC,
EMLOTPOON EVOC QVTIKELPEVOU MyDate mou avamapLlotd TNV NUEPOUNVIA TNG EMOUEVNG NUEPAS
KATt. No. UAOTTOLOETE TOUG MAPOKATW KATOOKEUAOTEC:

MyDate( int day, int month, int year)

MyDate( Date date )

Apaotnplotnta 7

Na ulomotroete pla kAaon Employee yia toug umtaAARAoug pLog etatpiag avamtuéng Aoyt
oukoU. Ta otolxela kaBe umaAAnAou ta omola MPEMEL VAL 0PLOTOUV LOLWTLKA Elval:

e To ovopatenwvupo (String)

¢ To OVOUQTEMWVUHO TOU Tipolotapévou (String)

¢ O KwdLKOC Tou TUApatog (int)

¢ O uoBog tou umtaAARou (double)

¢ HyAwooo mpoypappatiopol otnv omoio epydletal (String)

No UAOTIOLAROETE TIG avTioTow e eBOSoUC set/get Kat Evav KATAOKEUAOTH TNG KAAONG.

3TN CUVEXELO VAL OVOTTTUEETE €Vl TPOYPA O TO omoio Ba dnptoupyel avTikelpieva Tng KAAONG
Employee pe dedopéva mou Ba Sivel o xpriotng kat Ba utoloyilet kat Ba epdavilet

1. T0 OUVOAIKO LEB6 OAWV TWV UTTAANNAWY

2. Tnv 1o dnuodAn yYAwooa TpoypaUATIoMOU

3. To TUAUOTO IOV €X0UV LOVO €vav UTIAAANAO

4. T kaBe TUApa va epdavilel To OVOUA TOU TTPOIOTAUEVOU TOU.

[96]



MNpoypappatiopog o0dnyolpevog amno yeyovota



5. Mpoypappatiopds odnyoUuHEVOC and yeyovota

Ewoaywyn

H enkowwvia pog epappoync LE ToV XpRoTn, CHUEPQ, YIVETOL XPNOLUOTIOLWVTAC pLa ypodL-
kn Stemaodn (A Staclvdeaon) Kat OXL Oro T YPAUUN EVIOAWY, OTIOTE 0 OXESLAOUOG TNG YPAPIKAC
Slemadng oe MoAEG edappoyECG elval To 610 N KAl TIEPLOCOTEPO KPLOLUOG OO TNV ECWTEPLKNA
Aettoupyia tng 16Lag Tng epappoync. Mo autod unmapxel oOAOKANPEN EMLOTNOVLIKN TIEPLOXT TNG TIAN-
podOPLKAC YLoL TOV OXESLAOUO TwV YPadIKWY Slemadwy Kol TnG aANAemidpacrg Toug e Tov
XPNOTN, YVWoth we Emkotvwvio Avipwmou — Mnyavrc.

Mua xpnotun BiBAoBnkn elvat n AWT( Abstract Windowing Toolikt ) n omoia elvat éva ou-
voAo KAGCEwWV yla tn oxedlaon mapabupilkwy epapuoywy Kot Ty umootiplen tng SLladpaoTiko-
NTAC Toug. OL edpappoyég mou Baaoilovtal otnv BLBALOBNRKN AWT npocapudlouv TV eUPAvion
Toug otnv mAatdopua ektéleonc. Etol n ibla epapuoyr urnopel va €xel Stadopetikn epdavion
o€ £vav UTIOAOYLOTH UE AELTOUPYLIKO cUoTnua windows Kat £va évav Pe AELToupyLKO Linux. Auto
ouppalvel ylati ylo KABe pio TEtolo MAATHOPUO UTTAPXEL LAl ELKOVLKI nxovr (JVM) yia ektéle-
0N OTNV GUYKEKPLUEVN TIAATHOPHAL.

Qotooo evw N BLBALOOAKN AWT emutuyydvel oAU KaAd thv aveéaptnoia amnd tnv mAatdop-
Ua, UELOVEKTEL oTnV gueALia Kal otnv avartuén amattnTtikwyv GUL. Ma autd to Aoyo €xel mAéov
avtkataotadel and pa aAAn BLBALoBRKN n omoia elvat TOAU TiLo UEALKTN, TILO OITOSOTLKN Kol
ETUTPEMEL TNV avarmtuén mo cUVBeTwv edappoywy, TNV BBALONKN swing. Emiong ta avtikeipe-
va TN BLBALOBNKNG swing elval o amodoTikA adoU KATAVAAWVOUV AlyOTEPOUG UTIOAOYLOTIKOUG
TIOPOUC.

2T0 padnua auto dev Ba aoxoAnBoUUE LE TIC TEXVIKEG AETTTOUEPELEG TNG BLBALOBNKNG AN
Ba xpnotpomnoloou e tnv avtiotolyn BLBALoBAkn tng ACM acm.gui kat acm.graphics oL omoieg
KPUBOUV apKETEC Ao TIC TTOAUTIAOKEC AeTtTopEPELEC TNG AWT Kat BonBoulv oto va yivel n xprion
TOUG EUKOAN KOl ETEENYNLOTLK).

XprAown Yrodelgn: Mo va mpoobécoupe tnv BLBALoOAKkn JTF tng ACM Ba mpémel adou Ko-
teBAcoupe to apxelo acm.jar amo tnv dievBuvon https://cs.stanford.edu/people/eroberts/jtf/
index.html va To mpooBécoupe ato dpdakelo Tou project Tou Eclipse mou £xoupe dnpLoupynoeL.

YTn ouvexela pe Se€l KA Tavw oTo project oto aplotepod mapdabupo (Package Explorer) tou
Eclipse emiAéyoupe Properties =»Java Build Path-» Add Jars edpdoov €xou e mpooBEoel To apyeio
oto dakeho Tou Project ) av Bpioketal oe Ao dakeho Properties = Java Build Path - Add
External Jars.
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Zto)oL
OL paBnTEC va pmopouv va:

2xebLalouv amAEG ypadikeg Slemadeg
XpnotuomnoloUv mAaiola SLaAdyou yLo ETUKOLVWVIA LE TOV XProTh
YAomotoUv HeBOS0UG yLa TOV XELPLOUO YEYOVOTWY TOU TIOVTLKLOU 1) TOU TTANKTPOAoYiou

AvaAUouv Tnv epappoyr] Toug oav £va oUVoAo LeBOSwv KABe pLa amod Tig onoleg evepyo-
ToLe(TOL QO £val YEYOVOC

Evotnteg Kepalaiov

2xeblaopog aning ypadkng Stemadng

Anpoupyla mAatoiwv Staloyou yia eloodo kot £€06o Sedopévwy
MpoypALLATIONOG 08NYOUEVOG QIO YEYOVOTOL

ALOXELPLOTEC yEYOVOTWY
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5.1. Ixebiaopog aning ypadikng dienadng

Aev gival okomog Tou pabnuarog va epBabuvou e oe KAmola CUYKEKPLUEVN BLBALOBNKN yia
uhomoinon mapabupikwyv edpappoywv aAAd va Seifoupe kuplwg TN dphocodia. To mMopaAKATW
TopAadelypa Tou €xoupie Tpomomnolioel ehadpd undapxel Stabéoipo otn SievBuvon tng BLBAL-
00nNkn¢ ¢ acm pall pe moAAG aMa mapadeiypata (demo gallery) yia ta Stadpopa makéta tng
BBAL0On KNG (acm.graphics, acm.gui, acm.program, KAm).

To mopadelypa mou Sivou e mapakdtw VAOTIOLEL Evav GWTEVO onUatoddTn. ITn Héon Tou
niopaBupou unapxeL Evac KapPBAg otov omoio £xoupe oxeSLalel €va KOKKLVO GovapL XpnoLomnoL-
wvtog TI¢ pebodoug GRect yia tn dnuioupyia rapaAinloypaupou kot GOval yia T dnuoupyia
TWV TPLWV KUKAWV, Tou TtakETOU acm.graphics.

H gudavion tou dwtewvol onuotodotn vlomoleital and tnv kKAdon Stoplight oto apyeio
Stoplight.java. Aev Ba aoxoAnBoU e Ue TIG AeMTOUEPELEC OXESLOOHOU TWV OXNUATWY, AAAA E0ELG
umopeite va kateBAoete Kal va HeAeTnoeTe TNV KAdon Stoplight kat ti¢ pebodoug tou makETou
acm.graphics mou xpnolgonolovvrat.

Mapakatw Sivetal n kAdon StoplightGraphics n omola pag evéladEpet Kupiwg AdOyw Tou XEL-
PLOMOU TWV YEYOVOTWYV TOU TIOVTLKLOU Kat Tng oxeblaong tng Stemadng.

import acm.program.*;
import java.awt.event.*;
import javax.swing.*;

public class StoplightGraphics extends GraphicsProgram {

/* MNailel To pOAO TOU KOTOOKEVQLOTH), APXLKOTIOLEL TO TapaBupo */
public void init() {

/* MNepuLuével yla Kamolo yeyovog */
public void actionPerformed(ActionEvent e) {

/* To avtikelpevo mou dnutovpyeitat */
private Stoplight signal;
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/* OpLopoC TWV SLOOTACEWY TOU TIpoypAppaTog */
public static final int APPLICATION_WIDTH = 350;
public static final int APPLICATION_HEIGHT = 250;

/* Anuovupyel to avtikeipevo Stoplight, dev pog amaoyoAel oto pabnua */
public static void main(String[] args) {
new StoplightGraphics().start(args);
}

}

H kAdon pag kAnpovouet arno thv kAdon GraphicsProgram mou onpaivel 0Tt Snuloupyeital Eva
TapaBupo oTo omoio UmopoUE va oxeSldooupe ypadikd aAAd Kol va pooBécoupe Sladopa
QVTLIKE(EVA YLOL ETIKOWVWVLA LE TOV XproTn omwc JLabel, JButton. H kataokeur| autou Tou mapabu-
pOU yivetal aro tnv uébodo init (av oog poPAnuUaTilel To Yeyovog OTL O KATOOKEUAOTNG OEV EXELTO
(610 Gvopa pe TV kKAaon, avalntnote MANPodOoPLEG YLa TNV APXLTEKTOVLIKN TNG applets otnv Java).

public void init() {
add(new JButton("Mpactvo"), SOUTH);
add(new JButton("Kitpwo"), SOUTH);
add(new JButton("Kokkivo"), SOUTH);
add(new JButton("Emopevo"), SOUTH);
signal = new Stoplight();
add(signal, getWidth() / 2, getHeight() / 2);
addActionListeners();

}

H nébodog add mpooBetel oto katw pépog (SOUTH) tou mapabupou Téooepa avtikeipeva
NG KA&ong JButton, dnuloupyel £va avtikeipevo Spotlight mou eivat o pwtevog onuatodotng
KoL Tov mpooBétel otn péon tou mapabupou. H uéBodog addActionListeners mpooBétel Toug St
OXELPLOTEC YEYOVOTWYV TIOU EXOUE OpLOEL Tapakdtw pe tnv actionPerformed, n omoia opilet tig
evépyeleg mou Ba AdBouv xwpa avaloya Ue To kKouuri tou Ba matnOel.

public void actionPerformed(ActionEvent e) {

String command = e.getActionCommand();

if (command.equals("Emopevo")) {
signal.advance();

} else if (command.equals("Mpactvo")) {
signal.setState(Stoplight. GREEN);

} else if (command.equals("Kitpwvo")) {
signal.setState(Stoplight.YELLOW);

} else if (command.equals("Kokkwvo")) {
signal.setState(Stoplight.RED);

}

5.2. Anuovpyia mAatoiwv Staddyou yia eicodo kat £€080 dedopévwy

JTNV EVOTNTA TNG KANPOVOULIKOTNTO SElEOE TWE UIMOPOULE VO XPNOLLOTIOL| OOV LE TNV KAAON
DialogProgram kat tig pe8odoug tng reading, readDouble, readString yia eicodo dedopévwy e
£161ka mAaiola SLoAdywv. To (610 UmopoUE Va KAVOULE KL OTNV TTEPLMTWON VO OVTLKELUEVOU
GraphicsProgram. Onwg npooBétoupe pe tnv add kouprd (JButton) r kelpevo (JLabel) umopou-
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Ue va ipooBEoou e Kal el0IKA avtikeipeva (JTextField) yia elcodo kelpévou kat £ToL va oxedLd-
OOUUE pLa Gopua L0060V TTOU va TIEPLEXEL APKETA Sedouéva.

Ta avtikeipeva g kKAaong JTextField xpnowomnolovvral yla tnv £lcodo deSopévwv mavw
oe kamola ¢popua. Ot mAnKTpoAoyel 0 Xpnotng eival TUTou String To omolo MPEMeL el HETA
val T0 peTatpéPoupe otnv KAtdAAnAn popdn (int, double, kAm). MNa va to anopuyoups auto n
BLBAL0ONKN TNG acm pog poodépel TG kKAdoelg IntField kat DoubleField yia thv eicodo aplBuntt-
Kwv dedopévwy. Eva amho mapadetypa mou Seiyvel Tn AELTOUPYLIKOTNTA TWV AVTIKELLEVWY QUTWV
glval To MoPASELYUA TOU VOLLOUOTIKOU UETATPOMEN (currency converter) to omolo YMopelte va
Bpeite otn BiPAL0BAKN TG jtf TG acm.

import acm.gui.*;
import acm.program.*;
import java.awt.event.*;
import javax.swing.*;

public class CurrencyConverter extends Program {

public void init() { ......... }
public void actionPerformed(ActionEvent e) {......... }

private double getRateFromChooser(JComboBox chooser) {
String currencyName = (String) chooser.getSelectedltem();
return currencyTable.getExchangeRate(currencyName);

}

private CurrencyTable currencyTable;
private JComboBox leftChooser, rightChooser;
private DoubleField leftfield, rightField;

public static final int APPLICATION_WIDTH = 350;
public static final int APPLICATION_HEIGHT = 200;

public static void main(String[] args) {

new CurrencyConverter().start(args);
}
}

Oa deifoupe avalutika povo Ttig duo peBodoug mou pag evdladépouv tnv init kal tnv
actionPerformed, wote va davel pe oLo TpOMo SNHLOUPYELTAL N CUYKEKPLUEVN ypadikn Slema-
&N kat mwc yivetat n aAnAenidpoon pe tny actionPerformed.

public void init() {
setLayout(new TableLayout(4, 2));
currencyTable = new CurrencyTable();
leftChooser = new JComboBox(currencyTable.getCurrencyNames());
leftChooser.setSelectedltem("US Dollar");
rightChooser = new JComboBox(currencyTable.getCurrencyNames());
rightChooser.setSelectedltem("Euro");
leftField = new DoubleField();
leftField.setFormat("0.00");
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leftField.setActionCommand("Convert ->");
leftField.addActionListener(this);

rightField = new DoubleField();
rightField.setFormat("0.00");
rightField.setActionCommand("<- Convert");
rightField.addActionListener(this);

add(leftChooser);

add(rightChooser);

add(leftField);

add(rightField);

add(new JButton("Convert ->"));

add(new JButton("<- Convert"));

String date = "(rates from " + currencyTable.getDate() + ")";
add(new JLabel(date, JLabel.CENTER), "gridwidth=2");
addActionListeners();

}

public void actionPerformed(ActionEvent e) {

String cmd = e.getActionCommand();

if (cmd.equals("Convert ->")) {
double fromValue = leftField.getValue();
double fromRate = getRateFromChooser(leftChooser);
double toRate = getRateFromChooser(rightChooser);
double toValue = fromValue * fromRate / toRate;
rightField.setValue(toValue);

} else if (cmd.equals("<- Convert")) {
double fromValue = rightField.getValue();
double fromRate = getRateFromChooser(rightChooser);
double toRate = getRateFromChooser(leftChooser);
double toValue = fromValue * fromRate / toRate;
leftField.setValue(toValue);

5.3. MpoypopUATIONOG 08NYOULLEVOG IO YEYOVOTOL

Eldape otL pe TV actionPerformed pmopouUpe va opiooupe Tl Ba ylvel oe mepimtwaon mou
oupPel omolodNMmoTe YeYovoc, OMWE yLa MApASELyUa TO TTATNHA EVOC GUYKEKPLUEVOU KOUUTILOU
LLE TO TIOVTIKL Il TO TIATNHA evOg MANKTPou. H actionPerformed umdpyel otnv GraphicsProgram
KoL epelc Tnv opiloupe Eava aflomolwvtag tn SuvatoTnTa TOU MOAUUOPGLOUOU TToU avadépBnke
OTNV MPONYOUUEVN gvOTNnTa. To XApaKTnPLoTIKO TG actionPerformed elval otL evepyormnoteitat
otav oupBet ormolodnnote yeyovogs. aviaoteite thv oav €va apAAANA0 TPOYPALLLA TIOU EKTE-
Aeltal ouvexwg kat Staxelpiletal OAa Ta yeyovota ou pag evladépouv.

Ta mpoypAUUOTA TTOU £lXATE UAOTIOLOEL WG TWPA OE VPO EVIOAWV ELXOV TO XOPAKTNPLOTL-
KO TNG OELPLAKNG EKTEAEONG TWV EVTOAWV. H aAAnAouxia Twv eVEPYELWV ATAV TIPOKABOPLOUEVN.
AuTO Sev LoxUeL oTIg mapabuplkeg epapuoyES. Eel umapyet pia Alota and yeyovota (matnua
TIOVTLKLOU, TTATN A TTANKTPOU, ETULAOYN OO EVOU) yLa KABE €val oo T OTolaL UTIAPXEL VAL TUN-
Ho KWK £TOLUO VO avTammokplBel otny mpoaotayn tou xpnotn. H akolouBia twv yeyovotwy
Snhadn dev sival pokaboplopévn ald €aptdtat amd TG MPOTIUAOELS TOU XpHoTH.
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5.4. ALOXELPLOTEG YEYOVOTWY

H BBALoBnkn AWT umootnpilet Stadopeg KAAOELG YLaL TN LOVTEAOTIOLN G TETOLWY YEYOVOTWY
onwg FocusEvent, MouseEvent, KeyEvent, WindowEvent, OAe¢ UTIOKAAOELG TNG YOVIKNG KAGGNG
Event. Mo kaBe €va TETOLO yeyovog MpEMeL va opiooupe pia péBodo n omola va xelpiletal to
OUYKEKPLUEVO YEYOVOC. AUTEG oL LEBoSoL ovopalovtal SLaxelpLoTEG yeyovoTwy (event listeners).
Ol kAdoelg QuTéEC oe avtlotolia pe ta mpoavadepBévia yeyovota eival ot FocusListener,
Mouselistener, KeyListener, WindowListener . OAec auTEG oL KAAOELG opllovTal OTO TOKETO java.
awt.event.

5.4.1. Xelplopog TOU MOVTIKLOU

Ac 50U E TO TTOPAKATW TIOPASELYLA XELPLOUOU TOU TIOVTIKLOU:

import acm.gui.*;
import java.awt.*;
import java.awt.event.*;
import acm.graphics.*;
import acm.program.*;
public class DragObjects extends GraphicsProgram {
public void init() {
GRect rect = new GRect(10, 10, 100, 100);
rect.setFilled(true);
rect.setColor(Color.RED);
add(rect);
GOval oval = new GOval(120, 120, 100, 70);
oval.setFilled(true);
oval.setColor(Color.GREEN);
add(oval);
addMouselListeners();
}
public void mousePressed(MouseEvent e) {
last = new GPoint(e.getPoint());
gobj = getElementAt(last);

public void mouseDragged(MouseEvent e) {
if (gobj != null) {
gobj.move(e.getX() - last.getX(), e.getY() - last.getY());
last = new GPoint(e.getPoint());
}
}

public void mouseClicked(MouseEvent e) {
if (gobj != null) gobj.sendToFront();

private GObject gobj; /* To avtikeipevo ou cUpETAL e TO TtovTikL */
private GPoint last; /* H teAeutaia 6£on tou movtikiovy */

}

omou og £€vav KapPa (avtikeipevo tumou GraphicsProgram) oxeSlaloupe éva TETPAYWVO Kall
pa ENewdn ta omola ye{oU e e KOKKLVO KOL TIPAGLVO XPWHA avVTioToLa.
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5.4.2. Xelplopog tou mAnktpoAoyiou

O XELPLOUOG TWV YEYOVOTWY TOU TANKTPOAOYIOU UAOTOLELTAL AOYLKN TIOPOLOLA LIE QUTH TOU
TovtikioU. Ot pébBodol tng urtepkAAoNG ou XPELAleTaL Vo oplooUE glval oL €NG:

void keyPressed( KeyEvent e )

KaAeital autopara poALg éva mAkTpo motn el

void keyReleased( KeyEvent e )

KaAeltal autopata PoALg adriooupe To MANKTPO

void keyTyped( KeyEvent e )
KaAeital autopata yla kaBs mMARKTPO KATd TNV MANKTpoAdynaon

Ma va BpoUe ToLo YPAUUA TTATHOOUE TPEMEL VAL EMEEEPYOOTOUE TO QVTIKE(EVO TUTIOU
KeyEvent. Mopakdtw Sivoupe éva mapddelyua Xelplopol twv mANRKTpwy. Kabe dpopd mou o xpn-
0TNG MATAEL €va TANKTPO epdaviletal og €va avtikeipevo tumou JTextArea o Xopaktnpag mou
QVTLOTOLXEL 0TO MANKTPO aUTO. AuTh ThV dopd dev Ba xpnotponotjocoupe Tnv BBALBNKN JTF Tng
ACM wote va Selou e Mwg elval Eva TPOypaupa Ue pia arhn ypadikn Siemadn oe Java xpnot-
LLOTIOLWVTAG TO TIAKETO SWiNg yLal T yPOLdLKA KOlL TO TIAKETO awt YL TOV XELPLOKLO TWV YEYOVOTWV.

import java.awt.BorderLayout;
import java.awt.EventQueue;
import java.awt.event.KeyEvent;
import java.awt.event.KeyListener;
import javax.swing.JFrame;

import javax.swing.JTextArea;
import javax.swing.JScrollPane;

public class KeyListenerExample {
JTextArea inputText, feedbackText; // Auvo Tteploy£g KELUEVOU
public static void main(String[] args) {
EventQueue.invokeLater(new Runnable() {
@Override
public void run() {
new KeyListenerExample();
}
N

// AkoAouBEel 0 KOTAOKEVAOTNG 0 Omolog Snuloupyel OAN TN ypadikn Stemadn
public KeyListenerExample() {
JFrame guiFrame = new JFrame(); // Anutoupyla tou mapaBupou (frame)
guiFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
guiFrame.setTitle("Mapadelypa xelplopol tou mAnktpoloyiou");
guiFrame.setSize(700,200);
guiFrame.setLocationRelativeTo(null);

feedbackText = new JTextArea();
JScrollPane scrollText = new JScrollPane(feedbackText);

inputText = new JTextArea();

inputText.addKeyListener(new KeyListener() {
@Override
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public void keyPressed(KeyEvent e) {
feedbackText.append("Key Pressed: " + e.getKeyChar()+ "\n");

}

public void keyReleased(KeyEvent e) {
feedbackText.append("Key Released: " + e.getKeyChar() + "\n");

}
public void keyTyped(KeyEvent e) {

feedbackText.append("Key Typed: " + e.getKeyChar() + " " +
KeyEvent.getKeyModifiersText(e.getModifiers()) + "\n");
}

1;

guiFrame.add(inputText, BorderLayout.NORTH);
guiFrame.add(scrollText, BorderLayout.CENTER);
guiFrame.setVisible(true);

}

}

AutO oTO omolo TPEMEL va eMKeVIpwBOoUUE otov mapamdvw kwdika gival n pébodog
addKeyListener Tou inputText. OUCLACTIKA N TTAPOAKATW YPAUUN:

inputText.addKeyListener(new KeyListener() { ... });

TPOGHETEL TOV XELPLOTH YeYovOTwV Keylistener oto avtikeipevo inputText, £T0L WOTE va evep-
yoroleital kaBe popd mou AapBAaveL xwpa KAMOL0 CUMBAV OTO OVTLKELEVO QUTO Kot adopd To
TATNUA KATIOLOU TIAAKTPOU.

To avtikeipevo Keylistener ou Snutoupyeitat kot mpootiBetal autdpata oto inputText &i-
VoL EPOSLOOUEVO LE TIC TTAPOKATW UEBOSOUC XELPLOKOU TOU TANKTPOAOYyLOU:

public void keyPressed(KeyEvent e) {
feedbackText.append("Key Pressed: " + e.getKeyChar() + "\n");
}

Otav natnBel éva mMANKTpo mpoaBETou e e TNy append otnv neploxn ketpévou feedbackText
€va pnvupo pall Ye Tov xapaktipa mou matnonke. Napatnpnote otL n péBodog e.getKeyChar()
HaG EMLOTPEDEL TOV XOUPOKTNPA TIOU OVTLOTOLXEL OTO TANKTPO TIOU EVEPYOTIOLNCE TO YEYOVOC €.

public void keyReleased(KeyEvent e) {
feedbackText.append("Key Released: " + e.getKeyChar() + "\n");
}

AKpLBWC Ta (6La e TTpoNYOoUUEVWE OANG EvEPYOTIOLELTAL OTOV AP OOV E TO TANKTPO

5.5. ApaoTNPLOTNTES

Apaotnpotnta 1
No uAomotnoete Tov GWTEWO onUatodotn tng mapaypddou 4.1. Na mpoobeoete akopa Eva
XPWHO To omolo Ba eivat LETA TO KOKKLVO KAL TIPLV TO TPACLVO.
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Apaotnpotnta 2

Na ypayete éva mpoypapua To onoio Ba mep\auBavel gl Heyaln mepLoxn ypadpikwy
(canvas) puéoa otov omoio Ba Kiveltal gl XeEAwva Pe To MATNUA TwV MARKTPWY Kivnong (katw,
navw 8e€La, aplotepad)

Apaotnpotnta 3

Na ypdete éva mpoypappa to onoio Ba mepthapPavel o PeyaAn mepLoxn ypadbkwy
(canvas) péoa otov omoio Ba pmopel 0 xprioTNG va KAVEL KALK L€ TO TIOVTIKL Kol Ba epdaviletal
KATAAANAO LAVULLA LE TLG CUVTETAYHUEVEC TOU ONUELOU OTIOU EKAVE KALK.

Apaotnpotnta 4

Na ypaete éva mpoypappa to ornoio Ba oxedlalel pio okakiépa 8x8 kat Ba emiotpedel TO
TETPAYWVO OTO OMOL0 0 XPNOoTNG £KAVE KALK, TL.X. B3.

Apaotnplotnta 5

Na katefaoete amd Tov SIKTUOKO TOTO Kamola arnod ta noapadeiypata g BBAodnkng JTF
KOLL VOL TIELPOUOTLOTELTE e QUTA. ZEKLVNOTE e To mapadelypa tng tpidlag (Tic Tac Toe) oxedi-
alovTog To yVWoTO OXNUa Kol 0T cUVEXEL Ttpoontabnote va epudavioete X 1 O oto avtiotolxo
KeAl Tou KAvel KALK 0 Xprotng.

Apaotnplotnta 6

Na ulomotnoete éva mpoypappa mou Ba oxedLalel pia amhn aptbpounyavn otnv obovn (Et-
Kova 5.5.1). O xprotng Ba divel Suo aképatoug aplBuouc (APIOMOZ 1 kat APIOMOZ 2), Ba Sia-

A€yeL TNV mpa&n mou Ba yivel e autolG Kal matwvtag To Koupri «YMOAOTIZE» va epdaviletat
TO anotéAeopa oTo AaioLo kelpévou ANMOTEAEZMA.

Etkéva 5.5.1
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6. Baoelg Asdopévwv

Ewoaywyn

Mta Baon 6edopévwy elvarl pia opyavwpévn cuAhoyr anod deSopéva, €T0L WOTE OL amapaitn-
Te¢ Aettoupyieg (eloaywyn, Staypadn, avalntnon, evhuépwan) va yivovtat Ue amlo, anodoTiko
KoL CUOTNUATIKO TPOTO. Ta cuothpata Stoxeiplong Baoswv edopévwy (ZABA) mapgxouv amo-
S0TIKOUC Kol AImOTEAECUATIKOUC TPOTOUG Slaxeiplong kal mpoomélaong o€ Bacelg Sedouévwv.
JUEPQ TO EMUKPATEOTEPO UOVTEAO BAoewv deSopévwy gival To oxeolakod povtélo (relational
model) oto omnolo ta SedSopéva eival opyavwUEVa O€ TIVAKEC Kal N SLOXELPLOT) TOUC YIVETAL UE TN
yAwooa SQL (Structured Query Language).

H Java mapgxel amAoUg pnxoviopolg emkovwviag pe éva ABA péoa amd t BBALodRkn
tn¢ JDBC (Java Database Connectivity). To Suvato onpeio tou JDBC API gival OTL TTpOKELTAL YLa
€va KaBoAwko APl To omolo LoxleL yla 0Aa ta €idn Paccwv dedopévwy. Av dnhadn aAafoupe
Eadvika Zotnua Aaxeiplong Baoswv Aedopévwy ol aAlayEG TTou Ba TIPEMEL VAL KAVOULE OTOV
KwoKka givol undopLVEG.

Itnv evotnta autn 6ev Ba emikevtpwBoupe otn yAwooa SQL n onola Bewpeitat yvwotn and
TO HaBnua “Baocelg AsSopévwv”.

Zto)ol
Ot poBntég va propoulv va:
¢ YAomoloUv tn ouvdeon g epappoyng Toug e tn Baon dedouévwv

e Ixebudlouv TIg KAAOELC TNC edapHOyNC e BAoN TO OXEOLAKO pOVTEAO TNG BAong deSopé-
vV

¢ YlormoloUv pueBodouc yla tnv avalitnon, evnuépwan Kat eloaywyn dedopévwy otn Bdaon

Evotnteg Kedahaiou

¢ Anuoupyia piag Baong dedopévwv

e JUvbeon pe tn Baon dedopgvwy

e O£TovTaC EpWTNOELS oTn Baon deSopévwy
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6.1. Anpoupyia pag Baong Se6opévwv

ApXIKQ Ba TTPEMEL VAL EYKOTOOTOOUUE €va cuotnua Staxeiplong Baoswv dedopévwy. Mpotei-
VETAL To cuotnua MySQL To omnoio xpnoluomnoleital Swpedv unod tnv adsta GNU General Public
License kat to omoio xpnotponotolyv dnuodleig ebapuoyég onwes to Google, o Facebook, To
youtube kat n wikipedia. @a mpémnet va petapeite otnv wotooeAida tng MySQL kat va katefaoete
KOl VoL eyKaTaoToete and thnv Community £ékdoon mou eivat Swpeadv:

¢ Ttov MySQL Community Server, mou amote)el To (610 to JABA,

e tov MySQL WorkBench mou pag mapéxet pia ypadikn diemadn yia tn Stoxeipion e Ba-
ong Sedopévwy pac.

e Tov 08nyo yla Tn oUvdeon TG java pe tv MySQL tov MySQL Connector/J. Av Souheboue
oto neptBaiiov Eclipse n mpooBnkn Tou 0dnyou yivetal pe tov 610 akplBwg TPOTO HE ToV
omoio npooBetoupe pia e€wteptkn BLBALOONKN. AnAadn emiAéyoupe Project = Properties
- Java Build Path = Libraries = Add External Jars = EmAéyoupe to apxeio Tou odnyou
JDBC.

Oa Snuoupynooupe pa Baon dedopévwy piag BLBALoBnkng pe duo wovo mivakeg Author
yla toug ouyypadeic kat Book yia ta BiBAia. H Baon umopel va nuoupynBet elte pe ypadko
Tpomo péow tou MySQL WorkBench eite amo tn ypauun eviohwv Ue xprion tn evioAng CREATE_
TABLE onwc &€poupe.

6.2. ZUvbeon pe TN Baon SeSopEvwv

ApXKQ TipEMEL VAL “PopTwooupe” Tov 08nyod emkovwviag wote va eivat Slabéotpog. Auto
glval oAU a6 Ko YiveTal e TNV TaPAKATW EVTOAR:

| Class.forName("com.mysql.jdbc.Driver");

Twpa o DriverManager 6o avaAdBet tnv emikowvwvio tng ebappoyng pe t Baon Sedopévwy.
To emdpevo Brpa eivat n ovvdeon pe th Baon dedopévwy. ESwW Ba mpémnel va Bupopaote To 6vo-
KoL XpOoTn username Ko Tov KwdLKo password mou €xoupe dwaoel otn Baon.

| Connection con = DriverManager.getConnection( url, username, password); |

To url eivat kaL auto éva String 6mwg ta username, password to omoio opileL Tn StevBuvon
NG Baong Kat EXeL TNV Hopdn:

| url = “NpwtoékoMo enikovwviog://AleBuvon E€untnpetntr ABA/Bdon Asdopgvwv” |

Av untoB£coupe OTL §ev CUVOEOPOOTE E KATIOLOL ATOUOKPUOHEVN BACN KOL KAVOUUE OTAQ
e€aoknon otov TomLko Server tng MySQL otov untoloyloth pag (localhost) otn Bdon dedopévwy
mylLibrary mou €xoupe én dnuloupynoeL Tote To url Ba €xeL TV popdn:

| String url = “jdbc:mysql://localhost/myLibrary”

To povo duckolo onuelo péxpL edw eival o kaBoplopdg tou url. Av xpnotuomnotoste GANa
YABA Ba akoAouBnRoEeTE TIG AVAAUTIKEG 0ONYIEG TTOU UTIAPYOUV OTOUG aVTioTOLYOUG SLKTUAKOUG
TOmouc. H povn péBodog tng kAaong DriverManager mou Ba XpelooTEL VOl XPNOLUOTIOLNOETE, €i-
vat n péBodog getConnection() n omoia Snutoupyet tn ovvdeon pe t Bacn. H mpdcoBacn otn
Bdon kat n Staxeiplon TG yivetal HEOW TOU OVTLKELUEVOU con.

Anuwoupyia nivaka otn Baon Aedopévwv

Mo va dnpoupyrnooupe évav riivako otn Baon dedopévwy mylibrary 6a Swooupe péoa and
Tn Java tnv evtohny CREATE TABLE:
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CREATE TABLE BOOK ( TITLE VARCHAR(32), ISBN VARCHAR(10), AUTHOR_ID VARCHAR(10),
COPIES INTEGER, EDITION INTEGER, PUBLISHER VARCHAR(32) );

'OAeg oL evtoheg SQL mou Sivoupe otn Baon Sedopévwy petadidovtal pe Tn popdn €vog
String amno to avtikeipevo mou Stayelpiletal otn cuvdearn. To String auto OpwC Ba PEMEL va To
Snuoupynooupe epels. Onwe daivetal mapakdtw dev elval kot T0oo SUGKOAO:

String command = “CREATE TABLE BOOK ( TITLE VARCHAR(32),”
+ “ISBN VARCHAR(10), AUTHOR VARCHAR(32), COPIES INTEGER, ”
+ “EDITION INTEGER, PUBLISHER VARCHAR(32) )”;

To EPWTNUOTIKO ‘;” 0TO TEAOG TN EVIOANC To MPoaBEtel o 06nyog jdbe. Xpnotuomnololpe Tov
TeAeoTr) OUVEVWONC CUUPBOAOCELPWY “+’ OTaV N eVTOAN eKTEIVETOL O TIOANEC YPOUUEG.

2Tn ouvéxela SnpLOUPYOUUE €va aVTIKELEVO TUTTOU Statement To omoio petadibel tny evro-
A SQL otn Baon dedopévwy kat adol autn ekteleoTel emotpédel Ta anoteAéopata. H Snut-
oupyla TOU AVTIKELWEVOU YIVETAL UE TNV TIAPOKATW EVTOAN :

| Statement statement = con.createStatement( ); |

la va ekteAécoupe pia eviohn SQL péow tou jdbe umdapyouv duo pébodol avaloya pe To &i-
60¢ TN evtoAnc. Av n evtolAn pag Tpomomnolel tn Baon kahoU e Tnv executeUpdate( ) evw av Bé-
AOUE VA KAVOULE LOVO EPWTNOELG OTN BAon e TNV evioAr) SELECT kaAoU e thv executeQuery().
Emeldn n evtoAr) CREATE TABLE &npioupyet £vav véo Tivaka omote Tponomnolel tn Bdon Ba xpn-
olomollooupe tnv executeUpdate( ) :

| statement.executeUpdate( command ); |

Av B€Noupe va yepiooupe tov mivaka Pe kamola deSopéva auTo Umopel va yivel eite
péow tng ypadikng dtemadnc tng MySQL, to MySQL WorkBench eite péow tng Java maAt pe thv
executeUpdate() apou maAL mpokeLTaL yLo eVToAr mou Tporomnotel tn acon Sedopévwv:

String command = “INSERT INTO BOOK VALUES(” +
+”Art of Computer Programming’, ”
+“ ‘1234567890, ‘Donald Knuth’, 28,”

+“4, ‘Addison Wesley’ )”;

statement.executeUpdate( command );

‘EToL umopoU e va tpooBécouple otov ivaka BOOK eyypadEg mou avadEpovtal o€ GUYKE-
KpLéva BLBAla woTe va éxoupe KarmoLla SeSopéva yLal TG SOKIUEG HaC.

6.3. O£tovtag EpWTNOELS 0T Baon SedopEvwv

Ot epwtnoelg SELECT mou pmopoUe va Kavoupe otn Baon dedopévwy yivovtal LEow TG
executeQuery() pe TNV idla Aoylkn Tou yivovtal Kat oL eVIOAEG evnuépwaong Tng Baong. MNa ma-
padelypa n mopakdtw arnAouxio evtodwv emotpédel 6Aoug Toug Tithoug Twv BIBAlwv Ttou
Donald Knuth, padi pe tov aptBpd Twv SLabéotuwy avtitinwy yla To Kabéva:

Statement statement = con.createStatement( );

String command = “SELECT TITLE, COPIES FROM BOOK WHERE ” +
“AUTHOR = ‘DONALD KNUTH"”;

ResultSet result = statement.executeQuery( command );
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Ye avtiBeon pe v executeUpdate( ) mou dev emiotpédel anoteAéopata otnv edopuoyn,
n executeQuery( ) umopet va pnv tpomomnolel tn Baon Sedouévwy oA emiotpedel amoteAé-
opaTa oTo MPOYPAUUa. Ta armoteAéopata autd armobnkelovtal o€ Vo AVTIKEIUEVO TNG KAAONG
ResultSet.

QavtaoTeite TO AVTIKEIMEVO TG KAAonC ResultSet oav £vav mivako 0mou kabe ypauun sival
£va amotéeopa, Kot kaBe otnAn éva and ta nedia mov {ntioaue pe tnv evtoAn SQL. MNa ma-
PASELYLO GLlyOUPO UTIAPXEL ULOL VPO TTOU TIEPLEXEL Eval String e Tov Titho “Art of Computer
Programming” kat tov aképato aptOud 28 yia to mARBog¢ twv avtitunwy. To ToPAKATW TUAKA
KWOLKA SLATPEXEL TO GUVOAO VPN — YPAMKA Kot e€dyel TV mAnpodopia mou xpelalduaoTe.
MPOKELTAL YLO Lo TETPLUHEVN Sladikaoia o Ba KAavou e yla KaBe epwtnon otn Baon, n omola
ETILOTPEDEL AMOTEAEOATA.

while (result.next()) {

String title = result.getString("TITLE");
int copies = result.getinteger("COPIES");
System.out.printin(title + " " + copies);

}

Qavtaoteite évav vonto deiktn o omoiog deiyvel kABe popd T ypaUUn TOU Ttivaka tny omoia
UItoPOoUHE Vo TTPOOTIEAACOUUE. O SelKTNG AUTOG TPOXWPAEL TNV EMOUEVN gyypadn UE TNV KAN-
on ™¢ next. Apxtka Bploketal mavw oo TNV MPWTN YPAKUN OMOTE UE TNV PWTN KA on tomobe-
teitaL otnv pwtn ypaupn. NapdAnia 600 UTAPXOLV YPAUUEC EMLOTPEDEL true. MOALS 0 vonTog
auTog delkTng Eemepaoel kal TNV TeAeuTaia eyypadn Twv anoteAeopdtwy eniotpédel false omno-
Te EEpou e OTL dev uTtAPXOUV AAEG eyypadEC 0TO GUVOAD TWV ATOTEAECUATWV.

Mo va e€AyoUpe Ta amoTeEAECHOTA TTOU BEAOUE XPNOLUOTOLOUE [LO OLKOYEVELD get pebo-
Swv oL omoleg mapapeTpomololvTaL AVAAOya LE TOV TUTIO KAL TO OVOUA TOU YyVWPIoHOTOoCg 0TnV
gyypadn. Mna mapadetypa yia va e€dyoupe tov titho tou BiLBAlou mou eival aAdpaplBuntiko xpn-
olpomnoloVpe TNV getString(‘TITLE’) evw yla To mMARB0C Twv avTLTUNWY ToU €lval aképPaLog xen-
olpomnotoV e tnyv getinteger(‘COPIES’). EvaAAQKTIKA, avTi yla To 6voua Tou mediou pumopoUe va
Swoou e kal Tov abfovta aplBuo tng B€ong Tou, m.y. getString(1) yia titho kat getinteger(2) ywa
T0o MANB0C TWV avVTLypadwv.

H BBALoBrkn JDBC mpoodépet Kat GANEG SuVATOTNTES TLC OMOLEG UMOPELTE VO avalnTHOETE
oTNV TeEKUNPLlwon Tou opwvupou API.

6.4. ApaOTNPLOTNTEG

Apaotnpotnta 1

Na Snuoupynoete tn Baon dedopévwy mylibrary kat va mpooBéoete dedopéva oTov Lovadiko
niivaka g Baong myLibrary. tn cuvéxela va ekteAéoete SLAPOPES EpWTNHOELG LEOW TNG Java.

Apaotnpotnta 2

Na tpomomnotioste Tov Kwdika mou Sivetal yla Tnv enetepyaoio TwV AMOTEAEOUATWY HECW
NG ResultSet wote va gpdavidovral OAa ta otowxeia twv BLBALwY Kal oTo TéAog va epdaviletat
T0 MANB0C TWV ATOTEAECUATWV.

Apaotnpotnta 3

O£AOUE VA aVaTTTUEOUE TO cUoTNA Unxavoypddnong pog davelotikng BLBALoBRknG. Ito
olotnua KataxwpouvTal ta otoxeia twv BPBAIWY, TWV cuyypaPEWVY KaL TWV OVAYVWOTWY TNG
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BBAL0ONKNG. Eoeic Ba uhomoloete TNV 0PN TOU AVAYVWOTN UOVO N omola mepAapPBAaveL Tig
€€N¢ evépyelec:

¢ Aavelopo BiBAiou

e Emotpodn BipAiou

KaBe pia tétola evépyeta Ba €xeL To S1k6 TN MAaioLo Staddyou To omolo Ba S€xetal Ta oToL-
xela tou xpnotn kat tou BiBAlou ou BEAeL va Savelotel. Av dev uTdpxel AAAO avTitumo Tou
BiBAiou Slabiopo n o xprotng éxel Ndn davelotel 4 BLBAla Ba emotpédel eldomoinon otov
XPNoTN OTL N cuvallayr He tn Baon dev elval Suvatr kat Ba e€nyetl ylati.

Apaotnpotnta 4

O£Moupe va avartuéoupe pia mapaAlayr tou cuothpuatog ATM twv tparmelwyv. O xpRotng
gyypadetat oto cvotnua Sivovrag to dvoua Kot tov aptdud Aoyaplocpol tou. Metd tn cUvoe-
on Tou, 0 XPAOTNG UMOPEL Vo KATOBEDEL £va TTOOO GTO Aoyaplacpd Tou, va KAvel avainyn, va
Sl To urtdAoLo Tou AoyapLacHoU TOU Kal TLG KIVAOELS Tou. H elcodoc kat £€0d0¢ dedouévwv
TPOC Kol o TNV Baon, Urmopel va yivel pe T xprnon Twv SLoyVWOoTIKWYV UNVUUATWY TG KAA-
ong JOptionPane (Evotnta 2.6). H ypadwkn dtemadn (GUI) tng edpappoyng pumopet va uhomotnBel
onwc¢ daivetal oTnV MOPAKATW ELKOVA.
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7. Aktuokog MPOoyPOHHATIONOG

Ewoaywyn

O TPOYPOUUATIONOS o€ eminmedo SIKTUOU 1 LoTOU lval éva amd Ta 1o SuVaTd onuela tng
Java. Ta tnv Java n Slaxeiplon Twv dedopévwy lte aUTA TTPoEPXOVTAL amd KATIOLO apyelo eite
amno uLag otooeAida oto Siktuo yivetal pe tov (6o akplBwg TPOMo, He TN XPAON PEVHATWY
(streams). Auto SteukoAUvel og Peyalo BaBuo tnv avamtuén SIKTUOKWY EPapLOYWV. To TTOKETO
java.net mpoodEépel enkowvwvio pEow Twv MPwTokOMwv TCP/IP kot UDP mapéxovtag yla To
oKomo auto kAdoelg onwg URL, URLConnection, Socket, kat ServerSocket yio To mpwtokoAlo
TCP, kat DatagramPacket, DatagramSocket, kat MulticastSocket yia to mpwtokoAAo UDP.

'OAn n enkowwvia otig SIKTUaKEG epaplUoyEG PacileTal 0TO HOVTEAO TLEAATN — €€UTNPETN-
0 (client — server) (r €umnpE£Tn 1 SLOKOULOTH) CUUPWVA LE TO OTIOLO O TIEAATNG OUTOLTEL UL
UTtNPecia Kat 0 SLOKOWLOTAG Tou TNV Tapexel. Otav yla mopadelypa ekTeEAOUUE Uia avalntnon
OTOV LOTO, N unxavn avalntnong ivat o eEUMNPETNG Kat EUELS (yia TNV akpiela o browser mou
XPNOLUOTIOLOUE) O TIEAATNC.

Zto)oL

Ot poBntég va propoulv va:

e XpnowomoloUv avtikeipeva URLs kat Sockets yla tnv avamtuén Siktuakwyv epappoywv
e Alakpivouv tn Stadopd petall meAdTn Kol eEUTNPETNTH O ULo SIKTUAKA Edappoyn

¢ Na oxedlalouv epaplUoYEG BOOLOUEVEG OTNV OPXLTEKTOVLKH TIEAATN EEUTINPETNTN

Evotnteg Kedahaiov

e XprAoLwla avTiKeipeva

e To povté)o mehdtn — e€umnpétn
o Uniform Resource Locator

e Sockets

° Datagrams
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7.0 Xprioa avtikeipeva

Ze auth tnv napaypado Ba avadepBolue ag uo €ibn avtikelévwy Ta omoia Katadpépa-
Ue va amodUyoUlE PEXPL TWPQ, glte Ke TN xprion g BLBAL0ONKNG TNG acm eite ayvowvtag Ta.
Ta avTKeE{UEVO aUTA OUWG lval TTOAU ONUOVTLKA yLa TLG EPAPUOYES ETIKOWVWVIOG SESOUEVWV.
AvadepOpaoTe oTIG €0LPEOELS Kal 0Ta pelpaTa £1.0680U/e£080u. A gival OKOTIOC UAC VAl ETIL-
KEVTPWOOUUE O QUTA TO AVTIKE(PEVA AAAG LOVO VOl TA XPNOLLOTIOL)COULE oav gpyaleia yla va
KataAdBoupe Tn BaoiKn OPXLTEKTOVLKN UG SIKTUakng ebapuoync o€ Java, e amwTePO GKOTO
Va. LOPOUE VO UAOTIOL)OOUE KL TN SLKI LA,

Pevpata Elcodou — E§660v otn Java

Ytnv Java OAeg oL epyacieg mou £€xouv va KAvouue pe eloodo-£€odo n petadoon-Anpn de-
Sopévwy UAoTolouvTalL Péoa amo pevpata (streams) ta omola elvat aviikeipeva tng Java mou
g\éyxouv tn por) Sedopévwv petafl tng edapUoynG Kat evog apxeiou A ULag cUOKEURG eloddou/
€€o6dou. Ta avtikelpeva autd opilovtal 0To MAKETO java.io .

Ta pevuata xwpilovtat o duo Katnyopieg ta pevparta bytes (byte streams) yia Suadika de-
Sopéva kat ta pevpaTa xapaktnpwv (character streams) yia xapoktnpeg UNICODE. Ta eutepa
BoAeUouv Otav £XOUE Kelpevo.

210 MpoKaBopLopEVO TIAKETO java.lang opiletal n mMOAU onpavtiki kKAdon System n omola
TIEPLEXEL KAL TPLAL OTOTIKA QVTIKELUEVA TO in yla €lcob0o, To out yla £€060 Kal To err yLa pnvopo-
Ta AdBoug. 'HEn £X0ULE XPNOLUOTIOOEL OE KATOLEG TTEPUTTWOELG TNV System.out.printin( ) yla
£€080 otnv 000vn. To System.in (peUpa elcoou) eivat cuvSedepévo e To TANKTPOAGyLO. Mo va
StaBdcoupe arod to MANKTPOAOYLO TPETEL VA SNULOUPYHCOUE TO MOPAKATW AVTIKELUEVO:

BufferedReader bReader =
new BufferedReader( new InputStreamReader( System.in ) );

Me Tnv mapandvw evioAry cuvoéoupe To TMANKTPOAOGYLO We éva buffer xapaktripwyv tumou
BufferedReader. To avtikelpévo bReader xelpiletal mAéov To pevpa lc060u. QOTO0O0 EMELSA N €l
0060¢ emiotpédel bytes xpelalopaote €va GIATPAPLOWA TNG ELCOSOU TIOU VAL LETATPETEL T bytes
OE XOPAKTAPEC. A auTo SnULOUPYOUUE €va aVTIKELPEVO InputStreamReader to omolo maipvel
Ta bytes amo to System.in ta LETATPEMEL O XOPAKTNPES Kal Ta oTéAveL oto BufferedReader. Oa
uropoUoae vo ToU e OTLTOo InputStreamReader pa w¢ pecdlwv HETAEY TWV SUO AVTIKELUEVWV.

Ma va SLaBACOUPE TWPN TOUC XOPAKTNPEG OPKEL va UEAETAOOUNE TNV TEKUNPlwon Tou
BufferedReader, omou Ba BpoUpe tnv uéBodo read. H read emiotpédel £vav akéPALO TOV Omoio
UETATPEMOUUE OE XOPAKTAPA OMWE GALVETAL TTAPAKATW:

char letter;
letter = ( char ) bReader.read();

MrnopoUue va Staacoupe kateuBeiav Kal pia 0OAOKANEN VPN KAl va ThV aroBnkelou e
o€ €va aVTIKElEVO TUTTOL String:

| String sentence = bReader.readLine( );

Opoiwg yla tnv €€0d0 umapxeL To pevpa PrintStream mou eivat urtokAdon tng OutputStream.
MoA\EC dopEC Umopel va XpNOLLOTIOLCOUE KAl To PrintWriter mou Bewpeital 1o xpnoTiko Kat
TapEXEL TI¢ HeBodoug print(), printin() yio €€060 OAWV TWV TUTIWV AVTIKELUEVWY. AlVOUUE éva
ToPASELY A TTOPAKATW:

PrintWriter pw = new PrintWriter( System.out, true );
pw.printin(“Elpot addapnBOuntiko”);
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int number = 28; float real = 3.14;
pw.printin( number ); pw.printin( real );

E§oupéoelg

O e€atpgoelg epdavifovral otav KATL umopei va taeL otpafa (oxedov mavra dnhadn clp-
dwva pe tov vopo tou Murphy). Antotehouv pia SikAeida aodaleiog og meplmTwaon mou to mpady-
pata gV MAVE OMWCE T TEPLUEVOULE KOl CUMPEL kKAmolo odpAApa TO Omolo dev EMLTPEMEL TNV
OUVEXLON TNG EKTEAEONC TOU TIPOYPAUUATOG. Mo tapaSelypa To avolypa evog apyeiou ou dev
UTtAPYXEL, N oUvdeon He €vav umoAoyloTth o omolog 6ev amokpivetal. Mmopet va elval emiong
pla Staipeon pe to 0 1) n mpooméAaon mEpa amd ta OpLa VoG Tivaka. QoTOC0 N CUVIPLTTLKN
m\etoPnodia twv efalpéocwv avadépetal oe mpoPAfuata katd thy eicodo / €€06o i petddoon
Sdebopévwy. Emiong €xoupe tn duvatotnta va oplooupe Kal Ul TIG SIKES pag e€alpETELG KATL
Tou Sev Ba xpelaoTel va KAVOUUE e6w.

Otav Aéue e€aipeon evvooupe ouvnBwg €va cupPav To Omoio SLAKOTTEL T por| EKTEAEDNC
TOU MPOYPAUUATOC. O HNXoviopog Asttoupyiag twy eatpéaswy eivat o £€rc: Otav ouuPei Eva té-
TOol0 oUMPBAV N Java SnuLoupyel auToOpOTO EVa aVTIKELLEVO — e§aipeon Kat To e§armoAVEL (throws).
Av 10 mpoypappa dev “riidoel” (catch), SnAadn Sev to xelplotel, tote Ba Slakomel n ektéAeon
Kat Oa epdpaviotel kamolo privupa Aadoug. BAEmoupe tov TUTo Tou AABouG Kat £va AEMTOUEPEC
pAvLpa. 2uvnOwWG oToV OPLOUO ULag HeBOdou N mpwTn ypaupn pag mAnpodopsi yia ta i6n twv
g€ap€oewv mou uropel va mpokUPouV KATA TNV EKTEAEDN. TLY.

public int myread( ) throws I0Exception, ArithmeticException {

Ma vo XELPLOTOUUE Lo E€aipean XPNOLUOTOLOUME TPELG EVIOAEG TG try, catch kau finally.
Evtog Tng try B€Tou e TG eVTOAEG oL omoleg pmopel va kavouv throw kamola e€aipeon. MNa kabe
eldog e€aipeong opiloupe €vav xelplotn tng e€aipeong (exception handler) pe to catch. Télog o
urhok evtoAwv tou finally ekteleital mavra eite €xoupe pidn e€aipeong elte oxL.

Nopakdtw divoupe éva mapadelypa kwdika mou xelpiletal pia e€aipeon apBuntikol TUMOU
(6taipean pe To undév):

try {
System.out.printIn(“Mpw”);
int division=1/0;
System.out.println(“Metd”);

}

catch ( ArithmeticException e ) {
System.out.println(“Xelplopoc e€aipeonc: Alaipeon e undev”’);
System.out.printin( e.getMessage() );

}
finally {

System.out.printIn(“O kwdikag oto finally ekteAeital mavta”);
}

7.1. To povtélo meAdtn — e§UNNPETNTNA

To 1o Stadedopévo HoVTEND avamTuEng SIKTUOKWY epappoywy eival To HOVTEAD eAdTn —
e€unnpetnTn (client—server). O e€unnpetnTNG ival pLa Slepyacia mou ekteAeital og Evav LoXUPO
UTTOAOYLOTH KalL TIEPLUEVEL QUTAOELG amd Slepyacieg — meAATeg mou {NToUV Kamola eEUTNPETN-
on. Mo mapadelyua 0tav BETOUUE UL EPWTNON OE WL Unxavh avalitnong o meAdtng eival o
browser mou xpnoLUomoLloU e Kat 0 eEUTNPETNTAG N Unxavh avalntnong.
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7.2. Uniform Resource Locator

Me 1o akpwvupto URL (Uniform Resource Locator) meplypddetal Ui cuyKeKpLUEVN OLev-
Buvon oto Stabiktuo. To URL MePLEXEL UL OELPA OTIO OTOLXELX OTIWG TTPWTOKOANO ETLKOWWVLAG,
ovoua apyeiov, Bupa enkowvwviag KA. To TOKETO java.net mapeExel pia kKAdon pe ovopa URL,
yla Tov Xelplopo URL SleuBuvoswv.

H &nuovupyla kat xprion avtikelpévwy URL ival apketd amAr onwg gpaivetol mopakatw:

URL wikipedia = new URL("https://en.wikipedia.org/");

3TN GUVEXELX UTTOPOUE VO OPLOOUKE VE avTikeipeva URL o ox€on UE TO MOPATAVW WG
e€ng:

URL freeSoftware = new URL(wikipedia, "Free_software");

AnAaédn to teheutaio URL €xet StevBuvon:

https://en.wikipedia.org/Free_software

7.2.1. AvdAuon

H kAaon URL gival epoSlacpévn pe pla oelpd pebodwv yia tnv eaywyn xpnotiwyv rknpodo-
puwv amd pa Stevbuvon tng popdnc URL, Omwc elval oL mapakatw:

getProtocol( ): Emwotpédel to dvopa tou mpwtokoAou (http, ftp).

getHost( ): Emlotpédel To Gvopa tou Siktuakol Tomou, .. www.wikipedia.org

getFile( ): Emiotpédel To dvopa tng oeAidag, T.x. “nash.html”.

getPort( ): Emiotpédel Tov aplBuo tng Bupac (ouvnBwe 80 yia http).

getRef( ): Emiotpédel To dvopa tou oehtbodeiktn tng oeAidac.

7.2.2. 20véeon — Avayvwon

Mo t™ onuioupyio pag ouvdeong pe pior StevBuvon URL, xpnotpomoleitat n kAdon
URLConnection, kupiwg yla to mpwtokoAo http. Ymootnpilel audidpoun petadopa dedope-
vwV. Ag SoUlE TO EMOUEVO TTAPASELYLA OMOU XPNOLUOTIOLOUUE peVATO €L00S0U yla ta Sedo-
Héva Tou AapPavoupe amod thv ouvdeon URL mou avoiape kal ta gpdavilovpe otnv 06ovn

VPQUUA — YPOUA:

URL wikipedia = new URL("http://www.wikipedia.org/");
URLConnection wk = wikipedia.openConnection();
BufferedReader in = new BufferedReader(

new InputStreamReader( wk.getInputStream()));
String inputLine;
while ((inputLine = in.readLine()) != null)
System.out.printIn(inputLine);
in.close();

7.3. Sockets

Otav avadEpoupe Tov 0po MPWTOKOAAD ETUKOLVWVIAG EVVOOUE TOUG KOVOVES TIOU SLEMOUV
TNV rkowvwvio HeTafl Suo 1 meploootepwY MAeUpwWV. Na mapadetypa o kwdikag Mopg Siémne-
TaL Ao KATIOLOUG KOWVOVEG. AUTO £lval TO S1KO TOU TPWTOKOANO. ZTOV SIKTUOKO TPOYPAUUATIOUO
Ba piAnooupe ylo duo Baotkd mpwtokoAa to TCP kat to UDP.

To TCP (Transmission Control Protocol) eivat éva mpwtokoAho mou Baciletat otn cuvdeon.
AnAadn mpwta dnuovpyeital pa cUvdeon Kal péow autng petadibovtal ta Sedopéva. H emt-
Kowvwvia autr Ba prmopouoe va apaAAnALoTel pe pia TNAePwVIKA cuvopiAia. MOALG onKwWoou-
LLE TO AKOUOTIKO yiveTal n cUVEEan Kal N EMIKOWVWVIA SLEVEPYELTAL OE TIPOYUATLKO XPOVO.

To UDP (Unreliable Datagram Protocol) gival Bactopévo otnv aclyxpovn emkowvwvia. An-
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Aadn Sev unapxel oUVOeoN WOTE va EeKLVNOEL N EMKOWwWVia PeTafl Twv duo MAeupwy. ESw to
avaAoyo eival to taxudpoueio. Mmopou e va oteiloupe Stadopa ypaupata pe Stadopoug Tpo-
Touc (e€mpec, KoupLep) £TOL WOTE va UV GTacouv OAa otny dLla oelpd Ue Tnv omola Eekivnoav.

Evw kat oto Suo mpwtokoAAa xpnotpomnotovvtat sockets (umtodoxég Stavlou emkowvwviag)
€XEL ETUKPATNOEL OTOV avadepOpaoTe oe sockets va evvooUpe emikovwvio pe TCP evw otav
HAdpe yio datagram va evwooU Le To pwTtokoAho UDP.

H Java unootnpilel Tov poypappaTtiopo Ue sockets e tig kKAGoeLg Socket yia tnv mAgupd tou
niehatn (Client) kat ServerSocket, yla tnv Snuioupyla twv sockets arnod t mAeupad tou g€umnpe-
ntnh/Slakopotn (server).

O E=YNHPETHE (SERVER)

la vo anokatootadei pia cUvOeon HETAEY SUO UTTOAOYLOTWY SNULOUPYOULIE VAL OVTLKELUE-
vo ServerSocket to omolo xelpiletal avtr) tn ouvdeon amo TNV MAEUPA Tou SLOKOULOTH (server).
H dnuoupyia piag umtodoxng (socket) n omoia Ba akoVeL otn BUpA port=8128 amo tnv MAEUPA
TOU SLAKOULOTH YIVETOL E TNV TAPAKATW EVIOAN:

ServerSocket server = new ServerSocket(port);

n omota xpnotluomnolel tnv KA&aon ServerSocket ylo. va avamapooTGEL TNV JLa AKPN TNE UTTo-
S0XNG UE TO QVTIKELUEVO server ou adopd Tov SLaKoULoTH. To QVTIKEIUEVO OUTO OKOUEL OTN
BUpa port Kot MEPLUEVEL UAVULO ATtO KATTOLOV TTEAQTN.

Ene€nynon: MNa va kataldBete mwe Soulelouv oL mOPTeC GAVTAOTELTE TIG GOV TOXUSPOULKES
Bupideg oe €va peyANo 0LKOSOULKO GUYKPOTNUA TO omoio gival o umtoAoylotrg. Ot KATOLKOL TOU
OUYKPOTHLATOG £(val TO TTPOYPAUUATO EEUTINPETNTEC KABE €va amd Ta omola €xeL plo 51K Tou
Buplda tnv omola EAEYXEL CUVEXELD YLOL UNVUATA.

H uéBodoc mou uhormolel auth t cupnepidopa sival n accept:

Socket client = mySocket.accept();

MOALG KAmolog MeAATNG OTelAeL VU, N accept emiotpédel To avtikeipevo client to omolo
TIOPLOTAVEL TNV UTIOSOXN TIOU ETUTPETEL TNV EMLKOWVWVIA e TOV TEAAQTN, WOTE Vo Umopet o dla-
Koplotng va StaBalet pe tig uebodoug elcodou/e€d60u TG YAWOOOG TO LNVULOTO TTOU OTEAVEL
0 TIEAATNG HEOW TNG UTTOSOXAC. ESW MPEMEL va GNELWOOUE UL Ttopavonan mou yivetal Adoyw
TOU OVOMOTOG TOU OVTIKELUEVOU ServerSocket. To QVTIKEIUEVO QUTO SEV XPNOLLOTIOLELTAL yLOL TNV
ETILKOLVWVIA PE TOV TTEAATN, amAd akoUel otn dedopévn BUpa. MOALC KAmolog meAdtng attnOel
oUvoeon ToTe SnULoupyeital To aviikeipevo client TUmou Socket yla TV emikovwvia Letaty Tou
TEAATN Kot Tou €umnpétn. To avTikeipevo server cuveyilel va akoUeL otn BUpa yla Tuxov eno-
LEVEC QLTHOELG.

Oa mpémnel va tovicoupe tn Stadopd PeETAY TWV SUO TUTIWV OVTLKELUEVWV:

e O ServerSocket axoUel (“StaBalel”) attioelg yia ouvSeon KaL eMOTPEDEL LECW TNG accept

€va aVTIKELEVO Socket TTOU TAPLOTAVEL TN VEQ oUVOEQDN.

¢ 0O Socket akovel (“Slapalel”) mokéta Sedouévwy Kat OXL CUVEEDELG

3TN ouvéxela Sivoupe To BOOKO TUAMA TOU KWK artd TV UAOToINGn Tou SLAKOULOTH.
H oUvéeon teppatiletal otav AdBoupe t A€€n “JAVA”. Exoupe Snuioupynosl Tig pebodoug
CreateReader kal CreateWriter wote va “kpUPoupe” amo tov Bactkd aAyoplOuo AEMTOUEPELES
TWV PEVHATWY €L0060U-e£060U, WOTE VO ETIKEVTPWOOULE 0TV EMLKOWVWVLA KaL OXL OTLC AemTo-
UEPELEC TWV PEUHATWY €L00S0U — e€060u. (Qupiloupe OtL port = 8128)

ServerSocket mySocket = new ServerSocket( port );
System.out.printIn("O e€unnpétng Eekivnoe " + mySocket);

Socket client = mySocket.accept();
System.out.printin("H cUvéeon éyive "+ socket);
BufferedReader in = CreateReader(socket);
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String message = in.readLine();

while (!message.equals(“JAVA”)) {
System.out.printin(message);
message = in.readLine();

}

Mapakdtw Slvouue kat Ti¢ duo PeBOSOUG TOU UAOTIOLCOE, Yl VO QAOTIOL|COUME Ta
TPAYHOTA:

BufferedReader CreateReader(Socket socket)

{

return new BufferedReader(new InputStreamReader(socket.getInputStream()));

}
PrintWriter CreateWriter(Socket socket){
return new PrintWriter( new BufferedWriter( new OutputStreamWriter (
socket.getOutputStream())),true);

}

O MEAATHs (CLIENT)

Me avtiotolyo Tpomo yivetal kat n dnutoupyia Tng umodoxng Ao TNV MAEUPA TOU TEAATN,
Hovo mou 6w o meAdtng Ba mpémel va Swaoel kat tn dlevBuvaon tou SlakouLotr oto dtadiktuo,
yla mopdadetypa:

Socket server = new Socket(“www.wikipedia.org”, 80);

To avtikeluevo server maplotavel tn ouvdeon otn BUpa 80 Tou SLaKoULoTH oy BplokeTatl
otn dtevBuvon www.db-net.aueb.gr amo tnv MAEUPA TOU TEAATN.

3TN ouvéyela omou IPAddress eival n 8lelBuvan Tou UTOAOYLOTH OTOV OTIOLO TPEXEL O SLaKO-
uotne. Exoupe ouvevvonBel 6hot va xpnotpomnotoUpe tny iSla Bupa (8128). Napakdatw Sivetat
Kol TO TUAMA KwSLka Tou TeAdTn. Onwg prmopel va Slakpivel KAmolog elvat oxedov i6lo pe auto
Tou SLakouLoTh 6oov adopd TNV KUpLa Asttoupyia pe T Stadopd, Tt evw o Stakoptotnc Stapa-
CeLamd Tnv umtodoxn Kat avilypddel To uivupa otnv ipokaboplopévn €€odo (006vn), o eAdtng
StaBalel amo tny npokaBoplopévn (0060 aUTA TOU MANKTPOAOYEL O XPOTNG KOL T AVTLYPAdEL
otnv untodoxn yla va ta AGBEL 0 SLAKOULOTAG.

lNa tnv clvdeon tng mpokaboplopévng eLo6dou Ue éva pevpa tumou BufferedReader Sivou-
HLE TNV TTOPAKATW EVTOAN:

BufferedReader in = new BufferedReader(new InputStreamReader(System.in));

Kat ouveyilou e e Ta TETPLUPEVA TTAEOV TNG OUVEEDNC OMWG KAVAE KOL TIPONYOUUEVWG:

Socket socket = new Socket(IPaddress, 8128);

PrintWriter out = CreateWriter(socket);

String message = in.readlLine();

while (Imessage.equals(“JAVA”));
out.printin(message);
message = in.readLine();

}

7.4. Datagrams

2ta UDP Datagrams n emikolvwvia mou avamntuoostal elvatl acuyyxpovn, dnAadn dev umdpyet
Kamola otaBepr) oUvOeon UETOEY TWV AMOCTOAEN KOL TOU TTAPAANTITN. AMO TNV OTLYU Tou Sev
udlotatal cUvdeon petafl Twv Suo MAEUPWY KABE TAKETO TIOU GTEAVOUE TIPETIEL VAL TIEPLEXEL
tnv 6tevBuvon IP Kat TV moptTa POOPLGLoU.
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Oa gpyaoToUE pe SUO TUTIOUG AVTIKELUEVWV:

DatagramSocket: eival n umodoxn (socket) mou vAomolel tnv emikowvwvia pe datagrams

DatagramPacket: €ivat 0 TUTOG TWV TTAKETWY TTOU OTEAVOUE. Mo va dTLagou e Eva véo

TIOKETO OPKEL VAL KATALOKEUACOULE £VA VED QVTIKELLEVO QUTAG TNG KAAONG KA VAL TO

YEUiooupe pe ta Sedopéva mpog arooToAr, Lall pe Ta oTolKEla arooTOANC (OTWE aKPLBWE

KAVOULE WE Eva ypauua).

Apxika dnuloupyolpe €va avtikeipevo DatagramSocket uéow tou omoiou Ba €xoupe audi-
Spopun emkowwvia:

DatagramSocket server = new DatagramSocket( );

Zelpd €xeL n nuioupyia evog makétou mou BEAoU e va oTelloupE. Ta va KATOOKEUACOUE
TO TIOKETO Xpetaletal va dwooupe ta dedopéva og €vav Tivaka ano bytes (message) to péye-
06¢ Toug (size), tn StevBuveon tou mapaAnmen (address) KoL TV TOPTA OTNV OTIOLA TIEPLUEVEL TO
uAvupa (port).

int size =512;

DatagramPacket packet;

packet = new DatagramPacket( message, size, address, port );

server.send( packet );

AuTO XpeldleTal Vo To KAVOUUE yla kKaBe makeTo rou Ba oteiloupe, SnAadn mpwrta Snutoup-
YOULE TO TLOKETO KAl OTN OUVEXELQ TO GTEAVOUUE WE TN send. XTn CUVEXELA LE TNV EVTOAN receive
QVAUEVOULE TO TIAKETO — AIAvTNon.

server.receive( packet );

Me xprion tng pebodou getData( ) tng kAaong DatagramPacket e€dyoupe amo To mMaKETO TO

pAvupa ou BENoUE.
Onwg BAémete to Bapog twpa dev divetal otnv ovvdeon aAld otn SnULOUPYLC TOU TTAKETOU.

7.5. ApaoTNPLOTNTES

Apaoctnplotnta 1
Na avadEépete peplkd mapadelypata epapproyng Tou LoVTEAOU EAATN-OLAKOULOTH Ao TNV
KaBnuepvn {wn Kat LepKa mapadelypata ano tov KOGUO TnG TANPOPOPLKAG.

Apaotnpotnta 2

Ofua yla Julntnon: Itnv MEPIMTWAON TOU TaXUSPOUOU TToU GEPVEL TA YPAUUOTA GTNY TIOPTA
LaLC TIoLog gival o TEAATNG Kot TtoLog 0 Stakoptotnc. M ouitnon mavw o€ aUTO TO aPASELY A
Ba sixe evbladEpov.

Apaotnplotnta 3

Na uAomoloete éva AoyLloukd ouyxpovng cuvoutAiag chat pe xprion sockets. Ta AOyLOpLKO
Ba amote)eital and éva povo mapdbupo to omoio Ba €xel Suo avtikeipeva os otul JTextArea.
Y10 €éva Ba ypadel o €vag cuvoptAnTng Kat oto aMo Ba Séxetal ta pnvupata amnd tov aAlo
ouVORANTH. Emiong Ba meptéxel kat éva kouuni JButton yia tv amootoAn pnvupdtwy. Na to
Sokiudoete otnv Ta€n o 510hoPETIKOUE UTIOAOYLOTEG. Oa XpelaoTel va pabete tnv IP Tou urmo-
AoyLoTr Tou cuppadnth oag pe Tov oroio Ba BeAnjoste va cuvdebeite.
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8. Avantuén OAokAnpwpévng Edappoyng

Elcaywyn

Te auTh TV evotnTa B MAPOUGLACOUUE CUVOTTTIKA Ta 0TAdLa avamTuéng piag oAokAnpw-
HEVNG epappoynG LE BAON TIC APXEC TOU OVTIKELLEVOOTPEDOUC TIPOYPALUATIONOU. Agv Ba emL-
KevtpwBoUu e ota apylkd otadia tng avaluong S10TL autd avaAuovtol oAU KoAd 0To uadnua
“Yxedlaopog kat Avamtuén Awtuakwv Ebappoywv”’. O okomog Tng evotntog sival va HeAeTn-
OOUE Kamola epyaleio Omwe To Ant yLa TNV 0AOKAPWON KaL T cuvtrpnon epapuoywy os Java
Kot o JUnit / TestNG yia Tov cuoTnpatiko EAeyxo NG epapuoyns. Oa moupe sniong Aiya Adyla
yla To povtélo oxedlaopol Model — View — Controller (MVC) yia Tov SLaxwpLopo g ypadikng
Slemadng He Tn Aoyikn Kot Tov EAeyyo g ebappoync. TéEhog Ba Sel€ou e MwE UMopoU Ue va Ta-
PAYOUE QUTOMATA TNV TEKUNPLWON yLa To £py0 HOG LEOW Tou gpyaleiou javadoc.

ItoxoL
Ol poBntéc va prmopoulv va:

Aloxwpilouv Tov kKwdLKa TS ypadLKA g Stemadrg oo Tov UTTOAOLUTO KWELKO LECW TEXVIKWY
QVTIKELLEVOOTPEDOUC oxedlaong

YAomotoUv pta epappoyn av Sivetat to Staypappa KAACEWY Kol oL TEPLYPODES TWV LE-
006wy

Mapdyouv TV TeKUnpiwon ¢ ebapuoyng HEow Tou javadoc
Kavouv SokLUEC Tou TeEAkoU AoyLlopikou Kat va StopBwvouv mibava Aabn kat mapoleliPelg

Evotnteg Kedahaiov

Avaluon Anattioswv

Avtikelevootpedn oxedlaon

Aldypappo KAAoEWV

To povtého oxeblaopou Model View Controller
OpLopog Twv Slemadwy Twv KAACEWY

Anuovpyia tng Baong dedopévwv

YAomoinon t¢ ypadikng dtemadpnc

YAomoinon twv ueBodwv dtacuvdeong pe tn Baon
OhokArjpwon tng epappoyng

EAeyxog TG edapuoyig

Tekpunpiwon tng edappoyng
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8.1. Avaluon AnoutioEWV

Otav ekvape TNV avantuén uLag epappoyng To IPWTO PAYA TTOU KAVOU e AEYETAL AVAAU-
on amalToEwV Kat ouviotatal otnv epypadn tou Tt BéAoupe va dptidfoupe. Na tnv akpifela
e TNV avaAuacn amattnoswy phodofol e va kataypaou e og Kamola yA\wooa tnv embupntn
ouumneplpopd Tou cuoTAUATOG. MNa mapadelypa av BEAoupe va ulomolooupe €va cuoTnU
Sdavelopou/kpatioewv BBALWY pia BBALOBNKNC To cUOTNUA HOG Ba TIPETEL VAL ETITPETEL:

e Aavelopo BipAiov

e Kpatnon BipAlou

e Emotpodn BiAlou

e Eloaywyn véou BipAiou

e Amnocupon BLBAiou

* Eyypadn veou xpriotn

¢ [apakohoUBnon tTwv BLBAlwv mou €xouv kKaBuoTEPROEL Vo EMLOTPADOUV Kol ATOCTOAR

£1860MOLCEWV GTOUC AVAYVWOTEC TIOU T £XOUV SAVELOTEL.

OAec oL mopandvw evépyeleg daivovtal apketd codelg EKTOC lOWG oo tnv teheutaia n
ormola armote)el pla S£0UN EVEPYELWY TTOU EKTEAELTAL OE TAKTA Xpovika Staotipoata. ESw xpela-
{ovTal TEPLOCOTEPEG AETITOUEPELEC.

Meploodtepeg AemToOpEPELEC XPELATOVTAL KOL OTIC AANEG AELTOUPYIEG, OMWG Elval yLa Tapa-
Selypa OL TTEPLOPLOPOL OTOUC OTIOIOUC UTTOKELTAL O Savelouog Twv BBAiwy, T.Y. HéEXPL TTooa Pi-
BAla umopel va davelotel oto (610 Xpoviko Slaotnua Evag XpHotng

Otav og éva 1000 amAd cUOTNHA OTWG TO TOPATIAVW O ELPavI{ovTal TETOLO EPWTAMATA,
elval mpodavég OtL o éva TiLo oUVOETO cUOTNUA N AVAAUON OTMOLTACEWVY £lval pia oAU SU-
okoAn umoBeon n omola xpeldletal MOAU peydAn mpoooxn. Evéexoueva Aabn | mapavonoeLg
TIOU Umopel va yivouv katd tn ¢pacn tng avaAuong UMopel va SnULOUPYRCOUV UEYAAEG XPOVIKEG
KalBUOTEPNOELG OTNV AVATITUEN TOU £PYOU OV QVLXVEUTOUV O Tpoxwpnuévo otadlo. Katd tnv
Kataypadn Twy omaLTnoewy yla €va cUoTtnua §ev kataypadoue HOVo TNV ETBUUNTI AeLToup-
YIKOTNTA TOU, AN KL TLG QUTOULTAOELG KOl TOUG TEPLOPLOOUC OE UTIOAOYLOTLKOUG TTOPOUC. MevL-
KOTEPO TPOKELTAL YLOL (UL APKETA oUVOETN Stadikaoia.

8.2. Avtikelpevootpedng Ixedioon

Itnv avtikelpevootpedn oxediaon ta Sedouéva nailouv KeVIpkd poOAo Kat OxL n Aeltoup-
YIKOTNTA TWV CUOTNUATWY. Mpwta avayvwpiloupe TIG oviotnTteg mou epdavilovtal katd tnv
QVAAUGH TOU GUOTNATOG KAL TN CUVEXELO OValyVWPIZOULE TN AELTOUPYLKOTNTA TOUC. TO AEOVE-
KTNUO QUTAC TNG TPOOEYYLONG €lval o oAU unAog BabBuog eEMEKTACLUOTNTAS TWV CUCTNUATWY
Kol n eueAL€la KoL TPOCAPUOCTIKOTNTA TTOU £XOUV OTLG OANYEC.

Karmoteg anod tig Pactkég KATeUBUVOELG TTOU TIPEMEL VA AKOAOUBCOUUE KATA TNV OVTLKELUE-
vootpedn oxedioon lvat:

*  AvayvwpLon TWV VTIKELLEVWY Kal TwV KAACEWV TIou Ba UAOTIOLCOUE

o Avayvwplon Twv cUVEECEWVY LETAEY TWV AVTLIKELUEVWY

o Avayvwplon Twv LELOTATWY TWV AVTLIKEUEVWY

o Avayvwplon tng AELToupyLkoTNTaS / CUUMEPLPOPEC TWV AVTIKELUEVWY

AdoU avayvwplooupe TIC BACIKEG OVTOTNTEG TTOU EUMAEKOVTAL OTOV OXESLAOUO TOU CUOTH-
HATOG TLG omoleg Bat UAOTIOLOOUHE WG KAAOELG OVTIKELUEVWY, TTPOOTIABOUE VO SOUUE PATIWE
UIMOPOUE VA OTTAOTIOLGOUE TO SLAYPALLA TWV KAACEWV LE TN XPion KAnpovouLKotnTag. Katt
TETOLO £YLVE OTOV WANOCAUE VLol KANPOVOULIKOTNTA Kol SWOAHE TO TOPASELYHO HE TIG KAAOELS
Student kat Teacher mou kAnpovopouv amo thv KAdon Person. H avaAuon amoltioswy o autod
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TO A0 TO MAPASELYHa SLEKPLVE OTL TO CUCTNUA LA TIEPLEXEL SUO ELON AVTIKELUEVWY TOUG Kat-
BnyNnTéG Kal Toug MabnTég. OL Suo QUTEG OVTOTNTEG €XOUV OPKETA KOLVA OTOLXEla yLa Ta omola
Ba xpelaotel va uhomotnBouv ol i6leg evépyeleg Suo GopEg. Ma va amodpUyou e TOV TAEOVACHUO
OpLlOOE pLa YoVIKr KAGon Person n omola GUYKEVTPWVEL TO KOLVA TOUG OTOLXELa.

8.3. Awdypappa KAacswv

Yto mponyoUpeva KedAAaLa mou HANCAE YLt TNV KANPOVOULKOTNTA SWOoaLE Eva SLaypappa
KAQoewv (otnv evotnta 4.4) oto onolo pavotav n yovikr KAdon Person amd tnv onola kAnpovo-
povoav ot Student kat Teacher. Katd Tov oxedLaouo (oG epapuoyng UE TNV AVTIKELUEVOOTPEDN
d\ocodia to Staypaupa autd eivat to Bacikotepo deSopuévou OTL N AVTIKELUEVOOTPEDNG oXESL-
aon €XeL WG KEVTPO Ta Sedopéva Kat OXL TG AelToupyieg Tou cuotnuatog. H yl\wooa UML (Unified
Markup Language) eivat n mo yvwotr ylwooa povielonoinong yla tn oxedloon cuotnudtwy
AOYLOULKOU, N omolal XpNOLUOTIOLELTOL KATA KOPOV OTNV OVTLKELUEVOOTPEdN oxedlaon.

To Slaypappa kKAadoswv otn yAwooa UML ivat £éva 6UVoAo SLacuvEESEUEVWV YEWUETPLKWY
oxXNUATwV To omoio pe Stadopoug cUUPBOALGUOUG UTTIOOTNPILEL EVVOLEC OTTWG

¢ KAAOELG

* QVTIKEIPEVA

* TO YVWPLOHOTA TOUG

o TI¢ e€apTnoELg pHetatl Toug

8.4. To povtélo oxediaopot Model-View-Controller

Mot 6TPATNYLKN OXESLOOUOU EVOG CUCTAUATOC €lval N KATATUNGY TOU O€ UTIOCUCTH AT TA
omola propolv va oxedlaatouv Kot va uhomotnBouv aveédptnta f e eAALOTeC e€QPTAOELC E-
TV touc. Ta UTTOGUOTAOTO QUTA TIPETEL VA €lval £TOL OXESLACUEVA WOTE VO UIMOPOUV va UAO-
riotnBouv 6Aa oo SLadoPETIKOUC TPOYPAULATIOTES OL OTtoioL Ba £X0UV OTA XEPLA TOUG UOVO TIG
nipodlaypadég Touc.

‘Eva povTéNo oOXeSlaopoU TMPog auth TNV KoteuBuvon elval to poviého Model-View—
Controller mou Staywpilet Tn ypadikn Slemadn Kal TV EMKOWVWVIA TNG EPAPHOYNG LE TOV Xp1)-
OTn OE OX£0N LE TO £pY0 TIOU UAOTIOLEL. MPOKELTAL VLo VOl LOVTEAO QPXLTEKTOVLKNG AOYLOMLKOU
TIOU XPNOLUOTIOLELTAL YLO TOV OXESLAOMO Kat TNV avantuén meptBarloviwv oAnAemidpaong pe
Tov XpNotn. To HovTéAo auTto Slaxwpilel Tov oxeSLacuo TNG epapuoyng oe Tpla pépn:

¢ To povtého (model) mou eival n KapdLd TOU CUCTHUATOC KOl loXOAELTAL e TG SLadIKAOES

avanapaotacng kat anobnkeuong twv deSopévwy tng ebapuoyng.

¢ H oYn (view) mepypadetl autod mou BAEMeL o xpriotng, SnAadn eival umetBuvn yla Tty

ypadukn Stermadn (user interface).

¢ O gheyktn¢ (controller) Séxetal Sedopéva €Ll0OSOU KaL EVNLEPWVEL TO LOVTEAO yLa TUXOV

aMayéc. Emiong otéAvel otnv 0N To amoTeAéopaTa yia EpdAvion.

Evépyelec Xpnotn
Evnuépwaon Aebouévwv

Eupavion
AmOTEAEOUATWY

0 Baatkog otoxog Tng apxLtektovikng MVC elvat va Staxwplotel n mapouacioon tng mAnpodo-
plog amo Tov TPOmo Mmou elval arnobnkeuUEVn ECWTEPLKA.
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8.5. Oplopog twv Slenadpwv Twv KAAcEwv

210 0TAd10 aUTO oL KAAOELG TTOU £XOULE OploeL 0To SLdypappa KAAoewv apyi{ouv va yivovtal
TILO GUYKEKPLUEVEC. AEV aloXOAOUOOTE [E TNV UAOTIOINGN OANA TIPETEL VOl OPLOOUE EMTOKPLBWE
OAa ta nebia (Sedopéva) kat tn Aettoupykotnta (emikedaAideg ueBodwv) Twv kKAaoswv. Auth
elval n mpwtn akpPng meptypadn tou TL BEAOULE Vo KAVOUE. Oa TIPEMEL Vo SLakplveTal Ue
TETOlA 0adpVELA WOTE Qv TN SWOETE 0€ €vayv CUPUAONTA cag Vo UIopPEl va UAOTIOLNOEL XWPIg
TIOAAEC EpWTNOELG OAEG TIG ueBoSouc.

To tuAua auto Ba Aéyaue OTL AvTLOTOWEL KaTtd To peyalltepo pEpog atov controller tou
povtélou MVC.

8.6. Anuoupyia tng Baong Asbopévwv

ZuvnBwcg to Model oto povtého MVC petadppaletal o€ pLa oxeolakr Bacn Sedopévwy otnv
ornola armoBnkevovtal OAeg ot mAnpodopieg T epappoyns. H Baon autn sival aveéaptntn oe
Karmolo Babuod and tnv unohownn epappoyn. Kabe duwg eyypadr evog mivaka tne Baong avt-
OTOLYEL OTO QVTIKEIUEVO HLaG KAAONG KaL £XEL TNV SLKF TOU OTTIKomoinon.

8.7. YAomnoinon twv pe@odwv dtacuvdeong e tn Baon

H emkowvwvia tng faong dedopévwy otnv Java yivetal pe to naketo jdbe to onolo mapouat-
AotnKe otV avtiotolyn evotnta. To davikd eival o k&Be Baciko mivaka (ovtotnta) Tng Baong
Sebopévwy va avtloTtolyel pio KAAGN TOU QVTLKELUEVOOTPEPOUG UOVTEAOU.

8.8. YAonoinon tng ypadikng dienadrg

AUTO TIOU pEVEL yLa va oOAoKANPpwOEL n epappoyr Hag eival o oxeSLaopog tng ypodLkng Sie-
nadng kat TNg aAAnAemnidpacng Ue Tov Xpnotn. To TUAMA auTtod Ba MPEMEL va UIopEL va uAomol-
nBel avefaptnta amno tig dAAa TuRpato. AnAadr o mpoypauuatioTig Ba npénet va éxel Slabéot-
HeG TG Slemadeg OAwV Twv KAACEWVY KaL To oxua TNG Bacong dedopévwy aAld va unv yvwpilet
TLG AEMTOUEPELEG UAOTIOINGN G TOUG.

8.9. OAokAnpwon tn¢ epapoyns

Kamola otypn Ba ¢ptacoupe os onpeio vo MPETEL VO SLAXELPLOTOULE MLt OPKETA CUVOETN
edappoyn mou Ba amoteheital and Sekadeg 1 ekatovtadeg apxeio kwdika. H ouvtipnon evog
TETOLOU GUOTAMATOC Sev elvat pia arthr utdBeaon. Av KaroLa oty aAAGEeL n uhomoinon o€ éva
apyxelo emeldn emvondnke évac kaAUTtepog alyoplBuoc rf emeldn Slopbwbnke éva Adbog lowg va
XpelaoTel va E€poupie mola apxeio e€aptwvtal ano autd oTo onolo yve n aAlayn.

Yridpxouv €l8ikd epyaleia autopatonoinong tng dtadikaaoiog tou xtioipatog tng epapoyng
yla dtadopeg yAwooec. Itnv Java duo and ta mo dnuodthn epyaleia sivatl to Ant to omolo &i-
VoL EVOWHOTWUEVO 0To TiEpLBAAAOV mpoypappatiopou Eclipse kat to Maven. Ta epyadeia autd
£KTOC QO TO XTioLo TN epapuoyng sivat umetBuva yia tnv Staxeipton BBALOONKwWY kAt AN wv
apBpwudTwY oV XpNoLUomoLEL n edappoyn.

Kot ta Suo epyaleia meplypddouv TG mapaeTpoud Kat tn Stadikaoia og apyeio XML (build.
xml yta to Ant kat pom.xml yto to Maven). Ta epyaleia autd kablotouv toxUTatn Thv avamtuén
Ko eykataotacn piog Java ebappoyng aAla kat tnv mpoadnkn véwv BBALoBnkwv. Katd to «xti-
OLUO» TNC edapHOYNG, AVOAAUPBAVOUV VAL CUYKEVTPWOOUV OAEC TIC EEOPTHOELC, VA LETAYAWTTL-
OOUV TOV KWSLKA LG KOL VO KTTOKETAPOUVY OAQ TAL apXELD TTOU XPpELdlovTal og €va TEALKO ap)eio.

To Ant (Another Neat Tool) elval éva dwpedv epyadeio avolkTol KWK TO OMOoLo Umopel va
EKTEAECEL TILC TTOPOKATW EPYAOLEG:

e MetayAwTtilon 6Aou Tou €pyou

e Aloyeiplon Twv apxelwv Kot Twv GoKEAWV ToU €pyou
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e Autopatn kAnon tou JUnit yla SlevEPyELa TWV TECT OV €XOUUE OploeL

¢ [aketdplopa KAAoEWV o€ apyela jar, war.

¢ AvéBaopa kal mposTolpacio tng ebappoyng yla ektéheon os web server

H ouvnB£otepn Aettoupyia Tou Ant gival 0 0pLOUOG LG SEGUNG EPYOCLWY TIOU EKTEAOU-
L€ CUXVA LE OTOXO TNV QUTONATONOLN oY) TNG.

To Ant gilval EMEKTACLUO WC €pyaAeio avoLKTOU KWOIKO adol EMITPEMEL TNV EVOWUATWON
VEWV SUVATOTATWY TOU Ol TPOYPAUUOTIOTEG OewpoUv avaykaieg, péow kwdika. Av Béhoupe
péoa ano to Eclipse va Eekvrjooupe va SouleUoupe pe to Ant eAEyou e Ao To

Project = Properties = Builders = New = Ant Builder

Moapakatw daivetal pia 086vn tou Eclipse yia tnv edappoyn Tou oxoAeiou Tou EXOUE O)E-
Slaoel. Aplotepa daivetal to apxeio build.xml mou €xoupe dnuioupynoet kat defld To pPevou
e\éyxou tou Ant.

Napakdtw Slvoupe kal Eva apketd amAd build.xml tou ant yia To yvwoto mpoypapua Hello
World:

<project "Hello" "compile">
<target “clean" "remove intermediate files">
<delete "classes"/>
</target>
<target "clobber" “clean" "remove all artifact files">
<delete "hello.jar"/>
</target>
<target "compile" "compile the Java source code">
<mkdir "classes"/>
<javac " "classes"/>
</target>
<target “jar" "compile" "create a Jar file">
<jar "hello.jar">
<fileset dir="classes" "% [* class"/>
<manifest>
<attribute "Main-Class" "HelloProgram"/>
</manifest>
</jar>
</target>
</project>

[128]



8.10. ‘EAeyxog tnG Edpapuoyng

Katd t Stapketa avantugng pag edappoyng oAA Kot LETA TNV OAOKANPWOT| TNG TPEMEL VAL
ENEYYOULE CUVEXWG TOV KWOLKA oG yiot AaBn wote va eipaote alyoupol yia tnv opBotnta tou. O
€\eyxog ouvnBwg ylvetat dokiualovtag tnv epapuoyr Hag pe Stddopeg katnyopieg dedopévwy
yla va SLomLoTWOOU LE av apouoLdlel Tnv embuunth cupneptdpopd. O EAeyxog ULag ebapuoyng
KOTA Lo évvola elvat kail Téxvn kat Bpa epmetpiag. Kamoleg SOKIUEG OUWE UITOPOUV VO UTOUA-
TomotnBouv. Na TNV AUTOUATOMOINCN TwV SOKLUWY UTIAPXOULV SLddopa epyadeia e TILO yVWOTA
amnd autd va eivat to JUnit kat to TestNG.

To Junit elval péxpt otyung to mo dnuod\ég epyaleio To 0moio umootnpLlleTal Kot aUTo
a6 to Eclipse. la va Snuioupyncoupe €va 6UVOAO SOKLUWY yLa TV EdapUoyn HOG ETUAEYOUE

File = New =»JUnit Test Case

Kot opiloupe moleg ueBoSoug Ol XpNOLUOTOL OOV UE KoL TTAVW OE TtoLal KAAon TG EhapHUoynS
Hag Ba ekteAeotouv ta TeoT. MmopoUpe va opiooupe Stadopa idn Sokluwyv yla KAbe kKAdon
EeXWPLOTA WOTE VO EKTEAECOUE Kol TUNHOTIKOUG EAEYXOUG YLa KABE evoTnTa TNG EPAPHOYNS
Eexwplota.

Mo mapadeypo av BEAoupe vo TpE€oUe KATOLA TEOT TIAVW OTOV UTTOAOYLOUO TOU HECOU
0pou TN kKA@ong Student ektedoU e TIC £€NG VEPYELEG.

Katapxnv dnuioupyoupe éva JUnit Test Case

ITn ouvEXela eTAEYoUpE TNV KAAGaon Student. Exoupe emidé€el va ulomolnooupe TI¢ pebo-
Soucg setUpBeforeClass() kat tearDownAfterClass() mou ektehoUvtal mPLV Kol HETA TNV KAAON.
2T OUVEXELA ETUAEYOUE TToleC HeBOSOUG amo TV kKAGon Student B€houpe va cupmeptAdBoupe
oTLG SOKLUEG TToU Ba Tpg€oue.
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MA€ov €xoupe dSnuLoupynoel To Sikd pag JUnit Test Case, To omolo Omw¢ PAEMETE MAPAKATW
elval pua véa kAaon n omola meptéxel g duo pebodoug mou dSnAwoape pall pe plo véa pébodo
testGetGPA yla tov éAeyxo opBotnToC TN getGPA:

Ma vo eAéYEOUUE TA ATMOTEAECHOTO OE KATOLO EVOLAUEDO OTASLO TNC EKTEAECNC TOU TIPO-
YPAUATOG UMOPOUHE VO XPNOLUOTIOCOOUE HLa TIOWKIAL amd Katnyopnuata assertions ta
onola mpooBEToupe otny avtiotowyn LEB0SO. ZTNV MPOKELUEVN TIEPIMTWGN XPNOLUOTOLOUUE TNV
assertTrue yLa va eAEYEOULE AV LOYXVEL N cuVONKN TTOU EAEYXEL TNV 0pOOTNTA TOU OMTOTEAEGUATOG:
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Onwg BAEmete mopamdvw o EAeyxog ameTuxe adol 0 HECOC 0pog eival 16 kat oxt 15. Me
QUTOV TOV TPOTMO UMOPOUE VA KATOOTPWOOUHE EVa OXESLO SOKIUWY TWV KPIoLUWY TUNUATWY
NG edapuoyng oL omoieg Oa ektehovvral kaBe popd ou Ba kKAvou e aANayEG OTOV KWOLKA LA,

8.11. Tekpnpiwon tng Edpappoyng

H Tekunpiwon tg eboppoyng Hag AmoTeAEL TV elkOva TG tpog Tov £€w KOOoo. Evog mpo-
YPOUUUOTLOTAG TTOU BEAEL val LEAETHOEL TNV EPAPUOYN LG, VO XPNOLLOTIOLOEL KATIOLO TR TNG
N va KAvel aAAay£G, TO TPWTO TIPAYA TToU Ba KOLTAEEL elval n TeKUnplwon. TNV IMepmTtwon g
Java éva onNUaVTIKO TUAUA TN TEKUNPLWONG TTOPAYETOL AUTOMOTA OO To EpYaleio javadoc, To
ornolo pmopetl va ekteeotel péoa amo to Eclipse. Mo va OpAyoUpE TNV TEKUNPLWON TOU £pYOU
Hog emhéyoupe Project = Generate Javadoc. Oa xpelaotel va oplooupe Ta apxela java yla ta
ornola BéAou e va mapaxBel n tekpunpiwaon. 1owe va XpeLaoTel va SWOOU UE KoL TO LOVOTIATL OTOV
Siloko pog yia tnv evioAn javadoc.

H tekunpiwon e€ayetal o popdn otooeAibwy Wote va umopel va avaptnOel Kat otov ma-
YKOOLLO LOTO Kal N TAONyNon avapeoa ot KAAOELG Kat Tt ueBodoug va eivart eUkoAn. Mapokatw
SlvouE TNV TEKUNPLWGN TTOU TIHPAUE YLa TO SIKO Hog £pYO.
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M'vwpipia pe mpoypappatiotikd neptBaAiovta yia to Android



Avti MpoAoyou

To 6eUTEPO QUTO UEPOC OTIC TAPOUTEG ONUELWOELG EXEL OKOTIO VA E0LKELWOEL TOUG UAUNTEG
UE TNV avamtuén oAokANpwUEVWY EQapUOywVY yLa TV mAateopua Android.H mAatpopua auth
QPOopPA KUPIWC aTNV MEPIMTWON TWV KLVNTWV CUOKEUWVY KAl TAUTAETWY OTTOU 0 POAOG TNG OTNV
ayopa eivat onuavtikog. Mapouotalel € oNUAVTIKEG LOLOTUTIIEC KadwC OxL aTtAd eMLTPEMEL AAAd
bleukoAuvel btaitepa TV emikotvwvio UETaED epapuoywy, Ty aélomoinon TUNUATWY TNG Ui
amno v dAAn KaL TNV oo KowouU Xprion mopwy.

O erti uépouc evotntec 2A kat 2B tou Seutepou UEPOUG ammoteAouv éva apdpwto auvolo.
MpoBAémovtat yia autéc 6U0 evaAAakTikeéC Stapkeleg Ue 0 pia mepintwon va ivel to ueya-
AUTtepo xpovo atnv evotnta 2A mou apopd atnv avantuén £QUPUOYWY XPNOLUOTIOLWVTAG TTa-
kéta avantuéng onwg to Eclipse i to Android Studio kat alormoinon java kat XML kat tn S€U-
TEPN va TTOPaYWPEL UEYAAUTEPO poAo otnv avantuén epapuoywv oto meptBallov avantuéng
Applnventor Tou xpnoLUOTOLEL TTPOYPAUUATIOUO Yn@idwv.

Elvat pavepd otL n evotnTa 2A EXEL TEPLOTOTEPX VX IPOOPEPEL OTNV eKTaidevan emayyeA-
UOTLWV WG TIPOC TNV ayopd epyaciog. H duvatdtnta amd tnv aAAn andktnong oAokAnpwuevng
ELkOVaG TNG SLadikaoiag avantuéne EQapuoywy, Ue EUKOAO TPOTTO, TOU TPOOPEPEL ) EVOTNTA 2B
EXEL KAL QUTH ONUAVTIKA EKTTALOEUTIKO OQEAN. APnVouLE TNV emtAoyn oToug ouvadeApouc aAdd
KoL ota epyaotrpla tou StadETouv Ta oYoAgia Toug:

2KOmO¢ Tou SEUTEPOU UEPOUG ELVAL N EQAPUOTUEVN TIPOCEYYLON OTNV AVATITUEN EQAPUOYWY
Android. Av ot ouvOnkeg emitpémouv v aélomoinon Twv YVWOoEWV Tou amoktninkav oto 1o
UEPOC Katl e6w auTo Ja NTAV YLoL TOUG CUYYPAPELS TO LOVIKO.
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1. lvwppia pe npoypappatiotika nepBailovia yia to Android

Elcaywyn
To povtého avamtuéng epappoywv yia Android otnv ayopd xpnotpomnolel to Android SDK.

Mo tnv wpa Ba emié€oupe va SouhéPoupe ekpetarlevdpevol tn duvatotnta tou Android
SDK va ouvbuaotel pe to meptBariov Eclipse, mou eidape otnv evoTNTA MPOYPAUUATIOUOU UE
Java, xpnolpomnowwvtog ta Android Development Tools (ADT) . ©a dnLOUPYNCOULE TOUG aTa-
paitnToug MOPOUG yLa TNV avamntuén epappoync tou Android otov umoAoyLotr oag Kot Ba Snpt-
OUPYNCOULE TANPWG AELTOUPYLKEG EPAPLOYEG.

Opwcg mpémnet va AdBoupe unoPn otL n unootrpLen tng google yia ta ADT oto Eclipse €xet
Slakomel kot éudaon Sivetal mAéov otn véa mAatdoppa avantuéng Android Studio (AS). Ta
TIOPAKATW Ba TMPEMEL EMOUEVWGE VO TTIPOCAPLOCTOUV TNV VEQ TIPAYUATIKOTNTO OTAV TO VEO TIEPL-
BaAov ylvel apKeTd oTaBEPO KAl OLLOYEVOTIOLNIEVO YLO VAL OVTLKATACTHOEL TO UTIAPYOV. EUTUXWC
10 AS emntiong xpnotuornotet to Android SDK kaBLotwvtag tn HETARACN OXETIKA EUKOAN.

2tnv nopeia Ba yivel cadég 6t to Android amote)el teleiwg StadopeTikn MepiMTWon Ao Tn
Java kal auto ylati dev amotelel, oUte meptAapPavel, yAWoOoO TPOYPAUUATIOUOU. AUTO onuai-
VELOTL N avantuén edoproywy yla auto Ba amaltoeL Kot KATOLo TPOYPOUUATIONO 08 YAWooo
TIPOYPOUUATIONOU. EUuTUXWG €va PeYAAO LEPOG QMO TOV TIPOYPOUUATIONO Urtopel va yivel og
Java. ‘Eva aAAo pépog Aettoupyel KaAd e pia SnAwTikn YAwooa onuaveng - meplypodng oehi-
Sag, tnv XML, tng omolag ta anapaltnta otoeia Ba mopouctaoctoly 6mou xpetdlovtal. Eval-
AoKTika n vAomoinan pnopel va yivel e§oAokAnpou pe tnv yAwooa Pndidwv tou meptBailovrog
Applnventor, e TOUG EPLOPLOMOUC TIOU JLa TETOLA YAwooo BALeL.

Ito)oL

OL paBnTEC va pmopouv va:

o EmAéyouv meptBaiiov avantuéng edapUoyng Le BAon TG avaykeg Kot tr StabEatun umo-
dopn

o Avayvwpilouv ta Paoctkd otolxeia Tou mepBaAlovtog avamtuéng mou Ba xpnoLuomnotln-
oouv

e Na propouUv va mhonynBouv o€ auto
¢ Na Snuioupyrioouv éva €pyo oto TieptBarlov autd

Evotnteg Kedalaiou

¢ To £pyo (project) kat ot Stadopéc Tou ota Stadpopa meptBarlovia
¢ Baolka otolxeia meptBarloviwy avamtuéng yio Android

o Alapopowon kat mAonynon oto neptBaAlov avamntuéng

e Tumol épywv (Built types )

e Anuioupyla project oe éva and ta neptpaiiovra
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1.1. To £pyo (project) ko ot Stadopeg tou ota Stadopa nepBailovia

‘Eva otolxeio mou mpokalel olyxuon otn petafaocn avaueoa ota Stadopa meptBailovia
avantuéng epappoywv eivat n ovopatoloyio. Ouwg propei va elvat kat n (dta n Soun tou nept-
BaAovtog Stadopetikr. TENOG, 6tav Soulevelg oe SLaGOPETIKA AELTOUPYLKA 1) TAATDOPEC (TL.X.
Windows, Linux, Android otig S1adopeg ekd00eLg TOUG), UTIAPXOUV SLAPOPEC GTOUG TPOTIOUC TTOU
uhormotovvtat Stddopa otolxeia tng yAwooag (r.x. Java) mou enéAeeg va XpnOLUOTOLE(S .

Otav Eekvape va xtiooupe pia epappoyr os éva mepBAAAOV, 0TNV MPAYUATIKOTNTA EEKLVA-
e éva €pyo avamtuéng. Auto to £pyo oto meptBaAlov Eclipse ulomoleital og évav eviaio «Xwpo
SouAelac» mou Aéyetat workspace kat meplhapBavel kot otolyeia mouv dev adopolv armoKAELOTL-
KA TO OUYKEKPLUEVO £pyo. XTo Android Studio to €épyo ovopdletal main project kat eivat Alyo mo
OTEVA OPLOUEVO.

Itolyela mou mpoodlopilouv To €(60¢ TOU £pYOU Kol TOV TPOTIO TTOU MPOCEYYIlEL TO AELTOUPYL-
KO T0 €pyo pag ta Aépe petadedopéva 1 18LotnTeg. Xto Eclipse oL oxetikég mAnpodopieg Bpioko-
vTOoL 0To apxelo project.properties. 2to Android Studio amoBnkebovtal oe pia eploxn ( .idea)
ue Alyo StadopeTikd tpormo.

Otav xtiloupe ebappoyEg omaviwg avakaAUmToupe Eava Tov Tpoxo. Kupiwg ylati auto BéleL
XPOVvo Tou Sev pag meploceVeL. Mo va UIMOPECGOULE VO XPNOLLOTIOL|COUE TV EUTELpia AAAWY
TIPOYPOUUATIOTWY UTtAPXOUV TTOANOL TPOTOL, £VaC amod TOUG TiLo XpHoLUoug ival n xprion eéw-
tepkwv BPAodnkwv. Autég oto Eclipse ovopdlovtal Reference Libraries evw oto AS External
Libraries. & kGBe meplmtwon TEPLEXOUV ETOLUO TUAMATA KWK, AVTIKEIpEVa Kot Stadikaoieg
TIOU KAavouv tn {wn KOG EUKOAOTEPN.

Npodavwg og éva mepPANOV Uropel va uTdpyouV mapanavw and eva épya. Kabs popd
SouAelUoupe og €va OO OUTA Kol OUYKEKPLUEVO oTo GdakeNd tou (Project Folder / Project
module). Y& autov neplapBavovtal 6Aa ta otolyeia Tou. Ma tnv wpa to Eclipse podvo Sivel to
TINEOVEKTNHA VO £XELG OE €Vl £pY0 TIOANATIAEC EPapPLOYES (apps), PAYLA TTOAD XPAOLUO av Beg
Vo UAOTOLNOELG eKBOXEC TOU €pyou Yo SLopOPETIKES XPNOELG I SLAdOPETIKA Kolvd. Avtiotolya
10 AS avtipetwnilel to (6o B€pa pe tnv emthoyn rebuild the project mou pag emtpénel petapfo-
Aég otig 18LotnTeC / petadebSopéva tng edpappoync pac. Ta emi pépoug épya tou Eclipse avrtiotol-
xoUv ota modules Tou AS. lNa kaBs module pmopouv va avtiotowyolV moANaAEC BLRALOBAKEC.
Ertiong ot mapalayEg evog épyou/ ebapuoyn oto AS, yia Ti§ onoieg Ba HAcoUUE apyoTEpQ,
Slayelpilovral to B€pa Twv ek6O0EWV e Eva LOLaiTEPA TIPWTOTUTIO TPOTIO.

Ta mopanavw avtanokpivovral otn Bactkn dopn Twv dakEAwY Tou €pyou ota dUo mepLBAA-
Aovta avamtuéng. Méoa oto dpdakeho Tou KUpilwg €pyou oag, Tov omolo Ba Eexwploete ylatl €xel
TO OVOWOL TIOU €0€E(G SwoaTe, UTTAPXOUV KATIOLOL UTIOdAKEAOL. AVALECO O€ OUTOUG OTNV TEPLTTW-
on tou Eclipse Ba Bpeite toug umodakéhoug build, libs, src kat res. Ztnv nepintwaon tou AS otov
src meplAapBavovrtal Tooo £vag urmtodakeAog java mou avtloTtolxel otov src tou Eclipse oo kal
€VaG res TOU avTLoTOLKEL oTov avtiotolyo Tou Eclipse.

1.2. Baowka otowyeia neptBaiAoviwy avantuéng yia Android
1.2.1. Android SDK with Eclipse

To Eclipse, onwg €xoupe ¢, elvat Eva oAokAnpwuévo meptBaiiov avamntuéng (IDE) ya Java.
Madi pe tnv mpooBnkn (plugin) ADT to Eclipse mapéxel éva meptBailov yia to oxedlaouod, Tov
TIPOYPOUUATIONO, TN ounon Kat TeAkd to tpé€iuo Android epapuoywv. ESw mapouotdlovtat
Ta Baotka otowyeia tou meptparlovtog f av BéAete tng Slemadng xpriotn tou.
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1.2.2. Anpoupyia gvag Epyou yia Android

Av avoifoupe to Eclipse, éxovtag eykataotnoet mponyouueva to ADT-plugin, umopoupe va
T(POXWPNCOUE 0Tn Snuloupyia evog épyou yia Android To omolo Ba emekteivoupe apyotepa.
Xwpic moAég Aemtopépeleg, Ba dnuloupynooupe éva Baotko €pyo. To Eclipse, omwg yvwpl-
Toupeg, Slapopdwvel kabe ebappoyn mou dnuloupyeite wg €va €pyo, He TNV Kwdlkomolnan Kot
AaMoug opoug Tou oxetilovtal pe TNV epapuoyrn va arodnkevovral kal Slaxelpilovtal uéoa
Qo €vav KATaAoyo yla To €pY0 OTO XWPo gpyaciog cag. H dnuioupyla evog véou €pyou yla To
Android mepl\apBavel pepika Pripata, avaloya pe 6oa £Xete ehaPUOOEL YEVIKA yla TNV Java.
AileL va 6oupe we Stapopdwvetal to meplBailov otav epyalOUAOTE MAVW O€ ULa ebapuoyn
(app) yta Android.

Apaotnplotnta 1.2

Anpovpyeiote oto meplBAAAov TTou XpNOLUOTIOLELTE Eva £pY0. AWGCTE TOU €va OVOU TTIOU VA
€XEL vOnua Kot vo Bupilel auto mou okomeUEeTe va KAVEL N edappoyr mou Ba dtidtete. Asite
Toug GpakEAOUG TOU Kal EMLBERALWOTE OTL UTIAPYOULV TAL OTOLXELQ TTOU avadEPAE OTNV MAPAYPOL-
¢o 1.1

1.3. Awapopdwon ko mAorynon oto nepBailov avantuéng

To nmepiBaAAov avamtuéng toug Eclipse ovoualetal maykog epyaciog (Workbench). To dvoua
€lval YapoKTNPLOTIKG TOU OKOTIOU TNG MAATPOPHAC, TTOU Elval n avamntuén edapuoywv. Avoiyo-
vTog To TepLBarov Slakpivoupe Sladopeg aUTOVOUES TIEPLOXEG, O EexwpLoTA apabupa, Lap-
KOPLOMEVEG KOl UE ETIKETEG, TIOU GUVOETOUV TNV €lKOVA TNG TPEXOUCOC Slemadng Tou TAyKou
gpyaoiag pog. OLmePLOXEG auTEC ovopalovtat oPeLg (Views).

MropoUe va opiooupe pia 0PN we €va OTTLKO CUOTATIKO EVTOG TOU TIAYKOU £pyaciag. Zu-
vnBwg xpnouuomoteital yla tnv mAonynon og uwa Alota ) 6évipo mAnpodoplwy (0nwg ot mo-
pOL TOU TIAYKOU €pyaciac), i yla tnv avaptnon WBLotitwy mou adopolV Tov EVEPYO EMLUEANTN
(editor). O emupelntrg Sev elvat évac amhog eMefepyaoTnC KELLEVOU EVW CUXVA UMOPEL val TiepL-
AopBAvVEL GNUOVTIKOUC QUTOUATIOMOUC. OL TPOTIOMOLACELS TTOU yivovtal o€ pia 0yn amobnkeu-
ovtal dueoa.

‘Evog empeAnTng eival emiong évo OMTIKO CUOTATIKO TOU TAYKOU €pyaciag. ZuvrnBwg xpnot-
HoTIOLELTAL YLOL VOL EMEEEPYAOTELTE 1) va TiEpLNyNnBeite oe €vav mdpo. H omtikr mapousioon Wno-
pel va elvat kelpevo 1 Staypappa. Ol empueAntég Eekvolv otav emilé€ete (KALK) €vav mOpo oE
pLo 0in. TPOTIOMOLOELG TIOU yivovTal o€ €vav mtpeAntr akohouBoulv tov mapadoctakod KUKAO
{wNG AVOLYHO-OWOLUO-KAELGLUO.

Av £XETE QVOLYTO £va £pY0 Kail v €XeTe TPOPEL 0€ KATIOLEG TPOTIOTIOLNTIKEG EVEPYELEC Ot TiPE-
nieLva BAénete tnv 0yin Package Explorer ota aplotepa kat tnv 6Yn Outline ota 8£€1d, otn péon
Ba untdpyel £vag empueAntrc (editor) Kot oo KATW TOU Lol OELPA Ao B£0€Lg OTIC omoieg epdavi-
{ovtal GUUMANPWUATLKEC TIANpodopiec. Mmopeite va mpooBéaete delg emléyovtag Stadoxika
Window->»Show View=» tv emloyn oag. Mo vo KATOOTAOETE TV Oy Un opath apkel va tnv
kAeloete Omwg omolodnmote mapdbupo. To (6Lo LoYVEL yla eAaLoTomolnon Kal peylotonoinaon.

Mropeite va Snpoupynoete kot SikéC oag OYelg av to Kpivete amapaitnto. MAnpodopieg
YLOL TOV TPOTIO TIOU UIMOPELTE VO KATOOKEUAOETE HLo 0N propeite va Bpelte otn B€on:

https://eclipse.org/articles/viewArticle/ViewArticle2.html.

Karmoteg 1810TNTEG TOGO TV OPEWVY 000 Kol TWV EMUEANTWV gival KowEéC. ANwoTe Aettoup-
yoUv w¢ mapdBupa péoa oto mapdbupo Tou Taykou gpyaciag. Amd Kowou amoteAoUv Ta HéEpn
TOU TAYKOU £pyaciog Kol TNG EKAOTOTE OMTIKAC Tov. Ta Uépn Umopel va eival evepyd r avevepya,
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EVW LOVO Eva Ao auTd elval evepyo Kabe dopd. To evepyo pépoc eival pwtiopévo (highlighted)
Kol auTo amoteAel Tov 0TtdX0 cuvnBwv Asltoupylwy Onwc avtypadn, Staypadn Kot ekOAAnon.
Otav dev eival evepydg €vag eMIUEANTAG, OL 0pATEC OPELS umopel va eplapBavouy otolyela
mou Baoilovtoal oTov mPonyoUEVO EVEPYO ETLUEANTH.

Mta omtikn (perspective) elvat pio opadonoinon ano OYelg Kat eMUeANTEG 0To mapabupo
TOU Maykou epyaciag. Mmopel va UtdpxouV TOUTOXPOVA TTAPATIAVW A0 LA LECA OTOV TTAYKO
epyaoiac. Kabe pio omtikn mephapBavel Eva f meploocotepa T pata. Méoa ato iblo mapabupo
KaBe omtikn propel va €xet Stadopetikég MPoBoAEG aAAd OAeG oL OMmTIKEG polpalovtal To 16Lo
oUVOAO EMIUEANTWV.

2tnv matdoppa Eclipse undpyouv SUo kUpLa emineda : To eninedo Tou PLOVTEAOU KoL TO €T~
nedo ¢ Slemadng tou xprotn. To povtého , ywwoto we to Workspace , givat gt guAoyr Twv
Tiopwv ( €pya, dpakelot kat apxeia ). H Stemadn xpriotn ,  Workbench , opilet tnv napouciaocn
QUTWV TWV TIOpwWV . MEoa 0ToV TAYKO £PYOCLAG N OTTTLKI XPNOLUOTOLELTAL Yla TOV EAEYXO TNG
opaToTtNTAC TWV S1AdopwV OTOLKEIWV OTO HOVTEAD Kal th Stemadr xprnotn .

Mo omttikny eAéyxel Tt BAEmete ekelvn T oTLyUN Ao To Hovtélo (moto €pyo, GpAakeAo Kal ap-
Xela) evw Tautoxpova KaBopilel TLC 0paTES EVEPYELEC KL OYELG HEoa o€ éva TtapdBbupo. OL omtl-
KEC emiong MaPEXOUV UNXAVIOHOUC YLa EPYAOiO EOTIOOUEVN OE CUYKEKPLUEVOU TUTIOU OAANAE-
niidpaon pe toug mépoug NG mAatdopuag Eclipse, oto dphtpaplopa tng mAnpodopiag kat oto
multi-tasking.

Ol OTTTIKEG apOpPOUV OTIWC ELMAUE CUYKEKPLUEVEC Epyaoie. Emeldr tov meploodtepo Xpovo
0a¢ Ba ToV KOTAVAAWVETE OTNV OVATTTUEN TWV eGAPLOYWVY OAG N TIPOETIAEYEVN OTTTIKN €Lval n
Aeyopevn «Java». EVAANQKTIKG, yla TNV EKOGOALATWON UTIApXEL N omttikp DDMS. Amo thv mpw-
T otn &eUtepn Unopeite va petadepbeite emhéyovroag Stadoyika Window=> Open Perspective
->DDMS.

Yrapyouv SLaBECLIEG OTITIKEG YLt OAEG TLG EQYACLEG KAl KOAO glval val TLG XPNOLUOTOLELTE. AV
BéAete va aAAEETE KATL LECO TNV OTTLKI TTOU SOUAEUETAL QUTO YIVETOL TPOTIOTOLWVTOC T LEPN
Tiou mepAapBavel. Mmopeite OUWC VO KATAOKEVAOETE Kal Sk oag OMTIKY (mpaypa mou dev
TPOTEIVETAL O€ QUTH TN daon). MAnpodopleg yia tn dnulovpyia omMTIKWY Ynopeite va Bpeite otn
B¢on: https://eclipse.org/articles/using-perspectives/PerspectiveArticle.html.

1.4. Tumnot £pywv (BuildTypes )

Ta apxeio APK eival ta avtiotoya Twv exe apxeiwv ywa to Android. H kUpla Stadpopd toug
elvat OTL mepthapBavouv Kal OAa ta apyxela mopwv oto 510 MaKkETo . To GVOUA TOUG ONUaivel
akpLlBwg auto: Application Package (makéto edapuoync).

O tumol kataokeung (BuildTypes) oto Eclipse emtpémnouv tnv mapaywyn and tov idlo kwbi-
Kot eVOANOKTIKWY opxelwv APK. AuTo gival LSLattepa Xpr oo Katd tTnv avamtuén tng ebapuoyng
omotTe Kal N ekodpaApatwaon kabopilel Tov emBupNTO TPoOMO Asttoupyiag TnG edapuoyng. Na
QUTOV AAAWOoTE To A0, oL mpoUmdpxouoeg emthoyEg eivat SUo: debug kat release. QuUOLKA pro-
POULE VO OPLOOUUE TIG SIKEG Hac.

Mua €kboon yla yevikr xprion, oav autr mou Ba Balape oto Play store, £xel amaltroeLg
aodpahelog kata tnv eyypadr, umoypadng amod Tov KATAOKEVAOTH, EVW N Kataypadr Twv ouv-
Séoswv (og évav katdahoyo logcat) umopel va avtiuetwriiotel StadopeTika anod OtL o€ pia Ekdo-
on yla ekopaApdtwon. Avtiotolya n ékdoon ekobaAudTwong AeLToupyel KAAUTEPA KOL ETLTPE-
TIEL YPNYOPOTEPO EVIOTILOUO AaBwV Xwpig TI¢ avtiotowes poPAEPEeLS. OL Suo ek8OoELg Umopel
va Aeltoupyouv tautoxpova pe ehadpd Stadopetikd TuApata Kwdika (packages) pe kataAAnAa
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Sladopomnoinuéva ovouarta (packageNames).

Aladopomnolroelg mavw o pia epappoyr) uAomololv Kat oL puBuioelg Twv Aeyouevwy yeu-
oewv (Product Flavors). ESw umapxet pia povo mpolndapyxouca pubuion xwpig dvoua. Zuvndwg
UE QUTECG TIC puBpioelg Slaxwpilovtal ol SwpPeav e TIC TANPWVOUEVEG EKSOOELG. H SladopeTikn
ovopaocia apopd og ekSOOELG MOV potpalovtal Tov (510 kKUPLo KwiKa, aAAG SladopeTiKEC EKEO-
OELC LEPLKWV OPXELWV TOU TINyaiou KwLKa ) apXeiwV MOPWV. I€ KATIOLEC TIEPUTTWOELG, OTIWG YLOL
1§ SwpeAv YeUOELG, WITOPEL AMAWE va TIAPAAEITOVTOL TUAUOTO KWSLKAL.

JUVOALKA AoV éva €pyo Umopel va avtiotolyel oe TMOANATAEG EDAPUOYEC KOl EMOUEVWG
apxela APK. Ol edappoyeg autég amotehoUlv TG Asyoueveg mapaAlayEg Tou. Mia mapallayn
(BuildVariant) kaBopiletal ano tig pubuioelg yevong (Product flavor) kat Tig pubpioelg kata-
okeung (BuildType) . Etol, uovo pe toug U0 MPOUMAPXOVTEC TUTIOUCG KATAOKELNG Kal TG SU0
ouVNBELC YeUOELG, TTPOKUTITOUV TEGOEPLS TTOPAAAAYES TG EhOPUOYAC:

Awpeav yla ekopaipatwon (free —debug)

Awpeav yevikng xpnong (free-release)

MAnpwvouevn ylo ekopaApdtwon (paid-debug)

MAnpwVOUEVN YEVIKAC XProng (paid-release)

1.5. Anuloupyia project o€ éva ano ta nepiBailovia

Av €xete oAokANpWoeL Tn Apaotnplotnta 1 éxete nén kaAUPeL TNV avtioton UAN. Av oL,
TWPA elval n wpa va TV EEKLVNOETE.
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Ewoaywyn otig Android Epappoyég (Apps)



2. Eloaywyn ot Android Epappoyég (Apps)

Ztoyol

O poBntéc va pmopoulv va:

¢ Avayvwpilouv pe ToLo TpOmo neplypddetal pia ebappoyn Kot Tov KAtaAoyo tng

¢ Avayvwpilouv TNV avaykaldtnta ylo mokhia mépwv wote va SnuoupynBet pio BeAKTK
epapuoyn

e Avadépouv TIG BaoLkEG KaTnyopleg opwy yia pia Android edappoyn

¢ Avayvwpilouv tn okomuotnta Xpnong Stadopetikwv YAwoowv (ue Eudaocn otnv Java kal
v XML) o€ TUAHOTA TOU £pYOU.

¢ Evtomilouv péoa og €va £pyo ToV NYoio KWK
¢ Evtomilouv kat Stapalouv 1o SNAWTIKO €pyou
¢ Avayvwpilouv tnv uToKeipevn YAWOoQ TIPOYPUUUATIONOU O SLddopa TUAKATA KWELKA

Evotnteg Kedahaiou

* Aopn Edappoynig

¢ [nyaioc kwdkag Kot 0 pAKeNOG Tou

¢ [opol (oxedlaotikoi, ypadikol, Sedopévwv)
¢ AnAwtiko Epyou (Manifest)

¢ Eicodoc /'E€odog bedopévwv

¢ To Android &ev eival y\wooa
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2.1 Aopn Epappoyig

210 KepaAalo autd Ba doupe mepAnmTika tn Soun pag Android edappoyng Kal Ta 1o on-
HOVTIKA oTolkela TNG. Oa Ta {avadoUpe avaAUTIKA o€ eMOpeva KebAAala aAAd elval OKOTILLO
va piéoupe 8w HLO YEVIKOTEPN MOTLA YLl VAL EXOUE HLOL EVLALA ELKOVO TWV TUNUATWY TTAVW
ota omnola Ba SouléPoupe oTn cuvéxela aAAA Kat Hiol avTtiAnyn tou mou Tnyaivel TL Katd tnv
avamrtuén.

H kupilwg edapuoyn pag vAomoleital pe Java otov avtiotowo ¢akeho (src otov pakelo
Package Explorer) aAAd tautoxpova pubuiovral Stadopeg emAoyEG TG Slemadng, Twv ToOpwy,
TOU TPOTOU A€LToupyiag ota avtiotolya onueio. Ol oxetikég pubuioelc ouvnBwe kKwdikomolou-
vtal og Kwdtka XML kot armoBnkevovtal 0 OXETLKA OVTLKELUEVA.

ITIG eMOEVEC evOTNTEG B SoUE Ta onpeio auTd Eva TPog €va.

2.2 MNnyaiog Kwdkag Ko 0 hpAKeAOG TOU

Emeldn 0UAEVOUE [E QVTIKELLEVOOTPEPH TPOTIO £val LEYAAO HEPOC TOU KWALKA pag Ba Bpi-
oketal os apxelo kAaoswv (class files). ISlaitepa auto adopd To TUAKO TOU KWELKO TTOU UAOTIOLEL
n Slemadn pe to XxpRotn — tnv napouciacn tg ebapUOYNS, TNV AVTOTIOKPLON OTLG EVEPYELES
TOU, TIG OXETIKEG EMeCepyAOLEG.

KaBe dopd mou Snuioupyolpe £va £pyo, SNULOUPYOUE TOUTOXPOVA KAl VA TIOKETO LE TO
OXETIKA apxela Java kKAdoewv. Mwa epapuoyn Unopel va meptAapBAVeEL TEPLOCOTEPA ATIO £Vl
TIOKETAL KoL TO KaBEva amod autd umopel va mepthapPavel moAd apyeia KAAoewv. Autd elvat
mou Ba pag emtpéPouv tn dnuoupyia Twv KATAAMNAWY AVTIKEUEVWY TTou Ba avaAdBouv Tig
Suadopeg Slepyaoieg mou Ba UAOTOLCOU E.

210 Eclipse, av avoi¢oupe to ddakeho Package Explorer yia tnv ebappoyrn otnv onoia epya-
{ouoaoTte, péoa oto dakeho src Ba pag epdavicel AoyLIKA TO TTOAKETO TTOU SNLLOUPYICUE KOTA TN
Snuloupyia tou project. Méoa oTo MAKETO aUTO Ba TipEMEeL va BpilokeTal To apxeio yia o Activity
class. To apyeio auto Ba mpémnel va eival emiong avolxtod otov Slopbwrtr (editor). MpokeLtal yla
n Baoikn Stadikaoia TN epaproynC KOG TTOU EKKLVEL UE TO AvOoLyUa TNG Epapuoyng. Oswpeitat
n KUpLa kKAAon NG edappoyng Lag Kot avadEpETaL Kat 0To SnAwTKO Tng Onwe Ba SoUue mapa-
KATW.

lNa kabe 006vN tng epapuoyng Umopou e va uhomot)oou e emmAéov Activity kAdoelg. Mpo-
davwg, 600 MPOXWPAE oTtnV UAOToINGN, MPEMeL va PocB£ooupe KL AAEG KAAOELG, Apa Kal Ta
OpYELQ TOUC, OTO TMAKETO 1) T TIAKETA LA,

Av kowtaoupe tnv Activity class otov dlopBwtr Ba Solpe otL A6 mephapBavel Kamolov
nipoUmapyovta tunonotnuévo kwdika. Mo mapadetypa unapxet n uéBodoc onCreate, mou mepL-
AopBavel tov kwdika tou Ba SnuoupynBel pall pe tnv apxtkn Spaotnplotnta (activity). Méoa
otn uébodo autn Bpiokoupe Tov akoAouBo kwdika:

setContentView(R.layout.activity_main);

Me tn ypauun outr €xel mpoodloplotel otL n Siataén (layout) mou Snuioupyeital pe tnv
£vapén tc epappoyng Ppioketat oto «R.layout.activity _main». Exel Snhadr npoaoblopiletal Tt
Ba BAEmouv ot xprioteg. H olvtaén tou ovopatog «R.type.name» pog AL KAmoLO TPAyOTa:

To R pag Aéet otL avadepopaote oe mopoug tns epappoync. O tunog—ebw layout— pag npoo-
Slopllel Tov TUMO TOU OTOLKEIOV TTOU OTNV TEPIMTWON Hag elval pa Stataén. ABpoloTikd pag
Aéve Ot To oToKelo Ba amoBnkeutel otov KatdAoyo res / layout kot paALota pe dvopa «activity
main».
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Av eruotpéoupe otov Package Explorer kat avamtifoupe tov kataloyo res Ba mpémel va
Bpoupe péoa pia oelpd amnd umokatoAoyous. OAoUG AUTOUC TOUG £XOUV OUTOMATA Snuloupyn-
oeL 1o Eclipse kat to ADT pe tn dnuioupyla tou Android €pyou pac. Avapeoa oToug UToKaTa-
Aoyoug Ba Bpolpe kal Tov uTtoKaTaAoyo layout Kol o€ aUTOV AL TO OTOLKELD «activity_main».

Duokd uTtdpxouv Kot GANOL KATAAOYOL TTOU UTOPOULE VO XPNOLLOTIOLCOULE TOUG OTIOLOUG
Ba Soupe apyodtepa. Apyotepa emniong Ba mpooBéoou e oTo «activity_main» kwdika yla va Sia-
XELPLOTOUUE TNV aAAnAemiSpaon e To XprRoTh.

2.3 Nopol (oxedraotikoi, ypadikoi, Sedopévwv)

Yridpxouv TMOANEG KATNYOPIEG MOPWV TOU XPNOLUOTOLOUUE OTIC EPapUOYEC Hag. HEn otnv
TiponyoUL eV evotnta sidape gvav rtopo Suataénc (layout resource), mou nuoupyndnke Ue T
Sdnuoupyia tou €pyou. O katdAoyog otov omoio dnpoupyrndnke Atav o res / layout . & autdv
TOV KATAAOYO UItopouV va artoBnkevovtal apxeia dtatagng ite yla TG Tuxov mMoAAAmAEG 080VeC
S5pOOTNPLOTATWY E(TE KAL YLO ETILUEPOUC OTOLXELA TNG Slemadrn XPROTN OMWE KOUUTILA, ELKOVEG
Kal Kelpevo.

H énpioupyia kKAaong dpactnplotntac (Activity) pe Tov Tpomo nou eidape lval n pia emioyn
ylo puBpuioelg autoul tou eidoug. H AN amattel tov oplopd tng dtdtaéng ota mAaiola tou Kwéi-
Ka Java. H mpwtn AUon €XeL TO TAEOVEKTNA OTL UTTOPOULLE VOl EXOUE [LLOL OTTTLKI AVOTopAoTacn
KATA To oXeSLAoUO evw n SeUTeEPN OTL N KAAON dnLoupyeital SUVAUIKA KOTA TNV EKTENEDT.

210 Kuplwg apxeio Siatagng umapyouv Sopég XML. H XML gival, Omwg €Xoupe TEL kal aAAoU,
pat SNAWTLKN YAwooo ofuavong avtiotolyn Le Tnv yAwooao eplypadng oeAidag HTML mou €xe-
1e el otnv B’ tan otov IxeSL00UO LOTOTOMWV.

2TOV KOTAAOYO TIOPWV (res) UTAPXOUV KaL UTTOKATAAOYOL LLE TOV XAPOKTNPLOUO «OXESLACLUAY
(drawable) oto 6vopd toug. AuTtoc gival 0 TPOTOC YLo va armoBnKEUTOUV Ta apXEla ELKOVAG TTOU
xpnotpormotei n ebappoyn. Mmnopei va oplotouv pe kwdika XML meplypddovtag XopaktnpLot-
KA OTMWGE TO OXNUA, TO XpWHa, N udn KA. Mmopel OpwCE Kat va lvat apyeio elkOVag KATTOLOU
ouppartikou tumou Y. JPEG.

Me Tnv eLoaywyn evog apxelou ELKOVOG OTOUG UTIOKATAAOYOUG OXESLACLLWY OUTO UITOPEL VL
xpnotpomnotnBet amo ta apyxeia Stataéng r péoa otov KwdKa TG eGaPUOYNC 0AG, EMLTPEMOVTOS
NV loaywyn ypadkwy otolxeiwv otn dtemadr xprotn. Ol €LKOVEG TTOU XPNOLUOTIOLOVUE OTa
£pya Lag Umopouv va €xouv SLadopeTIKEC eKBOOELS yla KABe TukvoTnTa avaluonc, Tomnobetn-
UEVEG OTOUG AVTIOTOLXOUC UTTOKATAAOYOUC.

AuTog gival kat 0 Adyog Tou umtdpyouv oA arhol umokataAoyol yla Ta ypadikd ototxeia:
n avaykn yw e€unnpétnon dnAadn moAAamlwv cuckeuwv Android kot emopévwgmoANamAwWY
XOPAKTNPLOTIKWY 080vng. H opyavwon yivetat pe Baon tnv ukvotnta(density) Tng avaiuong
YEVIKQ, ME T YpadLKA OTOLXELD VO KATAVEUOVTAL OTOUG UTIOKATAAOYOUG HE BAcn TNV Katatagn
0€ XUUNANG €wg e€atpeTika uPnAnRg ouxvotntag (5 katnyopleg).

Mavta oTov KATAAoyo TOpwWV (res), UTIAPXOUV KOl OPLOUEVOL UTIOKATAAOYOL LLE TOV XOPAKTN-
PLOUO «TLUEG (values) oTov TiTAO TouG. AUTA Elval yLa TIC TIUEG TwV SESOUEVWV TIOU XPNOLUOTIOL-
oUvTal oTo MAALoLo TG edpappoyng oag, eite adopolv oe cupBolooelpEg eite g aplBuolG ite
oe Sl0oTAoELG KOl 0TUA. Ol UTIOKOTAAOYOL TLUWV TIEPLEXOUV apxeia XML ota omoia kataloyo-
ypadouvtal pia ) meplocotepeG TIEC. Kabe eyypadn mep\auBAaveL To OVOUA KOL LA TLUF Kot
unopel va xpnoomnotnBet yia avadopd o€ GUYKEKPLUEVEC TILEG LECW TOU OVOUOTOG. MmopoU-
Ue €10l va armoBnkeVooUpE Ta Kelpeva ou adopolv og otolxeia Tng Slemadng xpnotn, m.x. t
avaypAdeTal o€ £va KOUUTL, LE OVOLA TO OMOLO UMOPOUUE VO XPNOLUOTIOLOUE O TIOANA onueia
KOl QV XPELAOTEL VOL TO TPOTIOTIOLCGOUE UOVO e8W.
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Ma aAAN po dopd ot toAAamAol UTIOKATAAOYOL £XOUV GKOTIO VAL ETITPEMOUV TNV TIPOCUPUOYT
TWV TIUWV O€ CUYKEKPLUEVA LeYEDN 0B0vng kal emimeda APl Mua TLr Ttou Umopei va xpnoLuo-
niownBel oe SLadopeg cuokeuEC amoBbnkeUeTal ouvBwC otov amAd dpakelo Tipwy (values).

2.4 AnAwtiko Epyou (Manifest)

Ytov kUpLo pakeAo yla thv epappoyn oag, Oa deite To apyelo SnAwaong épyou (Manifest). Av
10 er\é€oupe e SUTAG KALK prmopoUpe va eTAEEOUE amo T ypadikr Stemadr) KATOLEG KAPTE-
\eg 010 KATW PEPOG TOU tapaBUpou. AVAESO OE AUTEG UTTAPXEL N KapTtéAa tou XML kwdtka tou
SnAwtikov. e autr (AndroidManifest.xml) puBuifovtat moAAG XopaKTNPLOTIKA TNG EPAPHUOYAC.

Kat oto dnAwtikod, umdpyouv Nén kamola tuRpato kwdika, mou €xouv dnuloupyndet amnd
10 MePBAMAov pe Thv dnuoupyia Tng edappoync. Ma nmapadelyua to otolxeio xprong tou SDK
(uses-SDK element) Bpioketal edw Kot meptAapBavel TLg puBULOELG OXETIKA e TO EAAXLOTO ETTi-
nedo API kat to eminedo otoyou/ petadpaong APL. Quaotkd undpxel emiong to otolxelo edpap-
Hoyng (application element) pe to onolo mpoacdiopilovtat o launcher, to 6vopa tg edapUoyng
Hag kat n avadopd oto otolxelo tng Baokng i kuplag Spactnpldtntag (Activity). Emiong, edw
Kataypadovral ol Umootnp{OUEVEG GUOKEUEG QAAA KOl TOL TUAMOTA TNG EPAPUOYNG TIOU AEL-
ToupYyoUV WG untnpeoieg apaoknviou (background services).

Yndpxel emiong n duvatotnta va mpocBEcoupe e SIKO pag kwdika erumAéov otolxeia. ESw
glvat mou propoulv va eloayBolv evahhakTikég Spaotnplotnteg (activities). Emiong €bw pmo-
poUpue va mep\aBoupe Tto otolxeio mpooPBaocswy (uses-permission element) dmou kataAoyo-
ypadouvtal ta Sikalwpota npdcBacns Tng epaproyng Uag m.x. oto Sladiktuo f oTnV KAUepa
TNG OUGKEUNG.
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2.5 Eicodog /'E§¢060¢ Sebopévwv

2€ OAeG TIG eDOPUOYEG, EMOUEVWG KaL OTIG edappoyEG oto Android, To KUpLO HECO ETIKOWVWVI-
ag ™ ebapuoyng elvat n Stemadr Ue To Xprotn. AMo aUTHV ELOAYOVTAL KL OE AUTAV ¢AyovTal
Sdebopéva. H Slaxeiplon autwv Twv Sedopévwy yIveTal otny MePIMTWor] KOG HECW KATAAANAWY
QVTIKELMEVWY. Ta Sedopéva OUwE Unopel va uldcoovtal o€ apxeio Kot autd va elvat dnuoota
N WOWTIKA. ATto Ta apyeia umopet va déxetat dedopéva n epappoyn Lag f va ta arnobnkeleL o
autd.

Akoua n epapuoyn pag uropel va avtarldooel dedopéva pe Baoelg Sedopévwvy. lNa to oko-
TO AUTO UTIAPXOUV KATAAANAEC €TOLUEG KAQOELG UEoO QMo TIG omoleg piot Android ebappoyn
Slayelpiletal tnv emkowvwvia pe tn Baon Sedopévwy kal epdavilel To OXETIKA AMOTEAEOUATA.
H ermukowvwvia pe to Stadiktuo eival emiong dtadedopévn yla epappoyeg Android. Ze autn tnv
TEPIMTWON EKTOC QO TLG KATAAANAEG KAAGELG XPNOLLOTIOLOUE KOLL TUTIOTIOLN LEVEG TIPOOBATELS
(permissions).

Me LG epLooOTEPEC amd AUTES TG LopdEG eLladbou/ e€66ou Ba aoyoAnBoupe o Babog oto
kedpalato 7.

Juxva OUWC oL epaPUOYEG ETIKOLVWVOUV KAl UE TO cUotnua. Autd cuppaivel og OAa Ta AsL-
TOUPYLKA CUCTARATA Kat TG TAOThOpHES. 2To Android cupBaivel cuvBwWG LECA OO EKTIOMTIES
TIoU prtopel va mepthapBavouv o8nyieg ylo evEpyeleg TG omoieg ovoudlou e mpoBEoelg (Intents)
Kat lowg kamola dedopéva. To evbladépov BploKeTal 0TO yeyovog OTL OTNV TEPIMTWAN TOU
Android autoU tou €idoug n enkovwvio EMEKTEIVETAL KOl UETOEY EGAPHUOYWV EMUTPEMOVTOC TNV
OUVEPYOOLA TWV EGAPHUOYWV 1 KO THNUATWY TOUC. ME QUTEC TLG ETTLKOWVWVIEG KOIL TG TIEPUTAOKEG
Toug Ba aoyoAnBoupe ota kepalata 6, 9 kat 10.

To €ibo¢ Twv S£60UEVWV TIOU XPNOLUOTIOLOULE Katl N SLOXELPLON TOUG €XEL onUAVTIKA Emidpa-
on ota enineda acdpaleiag twv dedopévwy autwy. Kat ylor autd to Atnua Ba emektabolupe
apyotepa.

2.6 To Android &&v givat yYAwooa

Eidape oTIC TponNyoUUEVEG EVOTNTEC TOV TNYaio KWELKA, TOUG TOPOUC KOl TO SNAWTLKO HLOG
Android edpapuoyng. ZTn CUYKEKPLUEVN TIEPIMTTWON 0 KUPLOG KWAEIKAG ATAY ONwG eldape ypop-
UEVOG Og Java evw 0 KWELKAG ToU TPOEKUYE amd TIG pUBUIOELS TwV MOPWV KAl TOU SNAWTIKOU
nTav ypoupévog oe XML. OL Suo auTég SLadopeTIKEG YAWOOEG 0pKOUV yLa va Teplypadel pia
edpappoyn ya neptBailov Android.

To Android, onwc etmape kat aAoU, eivat pia mAatdopua yia tnv omnola undpxouv SLadopEeg
UAOTIOLNOELG YAWOOWY TPOYPAUUATIONOU. Ot 500 TToU XpNOLUOTIOLOUE E6W APKOUV YL VO TTEPL-
ypayouv TNV avamtuén uag ebappoyng yLo To cuyKekpLuévo meptBaAiov. Mpodavwe umtdpxouv
KoL AAAEG eTLAOYEG OTWG Bal SoUpE g EMOEVN EVOTNTA TOU LB ULATOG.

Ekeivo mou eivat okomipo edw eivat va avtiAngBoU e Tov TPOTO e TOV OMoLo oL EPAPUOYES
LLOC EMLKOLVWVOUV LE TO AELTOUPYLIKO cUaTnua Kal Tn Soun mou autd anattel va €xouv. Edocov
yvwpiloupe autd ta otolxeia, elval davepod OTL apKel va yvwpL{OUE EMIONG TO CUVTAKTIKO LLOLG
AN YAwooag yla va UAOToL)oou e Kal pe ekeivn. Mo ouxva BERata Ba £xoupe Eva cuvdua-
ouo, kabwce ot pubuioelg mou edw ekdpdaotnkav o€ XML, YEVIKA amattolV Uio YAwooo GrUaveng
yla va erikolvwvnBouv eUKoAO 0TO AELTOUPYLKO.
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Ewoaywyn otn Zxediaon dienadng Xpnotn ko
aAAnAenidpaon TG He To XPROoTN



3. Ewoaywyn otn Ixediaon Sienadng Xpotn kot aAAnAenidpaon tng

HE TO XPAOTN

To kedpalato 3 pag elodyel otn oxediaon Stemadwv xprotn €0IKELWVOVTAG TOUC LaBNTEG e
Ta SOUIKA TOUG oTolyela KaL Tov TPOMO Tou dAANAoETLEpOUV LE TO XPHOTN KaL TNV epappoyn.

Zto)oL

Ol paBntéc va umopouv va:

Avayvwpilouv ta BAuata oxediaong piog dtemadng xpnong
Avoayvwpilouv ta otolyeia tng Stemadnc xpnotn
AnuoupyoUV Kot ELOAYOUV OTITLKA OTOLKELA 0TO OXESLAOUO TNG EGOPHUOYNC TOUG

EmiAéyouv, Snuloupyoulv Kat eLodyouv ypadLkd oToLXela 0TO OXESLAOUO TG EPAPUOYNG
TOoUg

Avayvwpilouv ta Baoctka otoweia tng y\wooog XML
Tpomomnotouv kwdika XML yla TLg avaykeg TnG epapuroyng Toug

Avayvwpilouv TIG EVEPYELEC TOU XPrOTN — KAl av £lval EPLKTO TLG ELGOSOUG Ao aloBNTHPEC
— WG YEYOVOTA KAL EVEPYOTIOLNTEG HEBOSWV

Evotnteg Kedpalaiou

Yxeblaon (Layout) kat omtikd otowyeia (Views)

Mpadikd oTolxela Kal eLoaywyr] Toug

Elcaywyn otnv aAAnAenidpaon xpnotn

Tautonoinon otolxeiwv Stemadng xpnotn

[eyovoTa, AVALOVEG, OVTATTOKPLON

Baotka otoweia XML kat xprion tng otn oxedioon Siemadrg
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3.1 Ixebiaon (Layout) kou omtika otoyeia (Views)

Ortav epyaldpaocte og mOpouG, Kal blaitepa otn Stemadr xpnotn, epyalopacte cuvnBwg Ue
XML. Av avoifouue To KUpLo apxelo oxedlaong tng ebappoyng Hog, to Eclipse €xel nén slodyet
£va Bactko MpwTto oxedlaouo yia va SouAéPoupe. ETiléyovtag Tny eTikéta enefepyaoiog XML
(XML editing tab) prmopoUpe va enefepyacToU e TOV KWSLKA.

AuTO elval eukoAOTEpO amo OtL dpaivetal oto cuykekplpévo meplBaiiov ( Eclipse IDE kat
ADT) kaBw¢ uTapyeL n SLEUKOAUVON TWV TIPOTELVOUEVWY yYPadWY (€L00SWV KELUEVOU) EVOOW
riAnktpoAoyoUpe. O umtdpyov oxedlaouog Ba eival kAmwg £tot:

<RelativelLayout xmins:android="http://schemas.android.com/apk/res/android"

xmlns:tools="http://schemas.android.com/tools"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:paddingBottom="@dimen/activity_vertical_margin"
android:paddinglLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context=".MainActivity" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/hello_world" />

</Relativelayout>

Onwg eival davepo, edw €xoupe pia devdpoeldn n epdwAevpévn Soun, Ue to PL{IKO oTOL-
xelo va gival éva otolyeio Slatagng mou mePLEXEL pia OPin Tou ovopdletal TextView Kal pog
ETUTPEMEL VAL SWOOUUE pla cupBorooelpd n omoia Ba daivetal mdvw oto otolyelo oxediaong.
Oewpntkd moAamA£g Statdelc uropoly eniong va epdwAeutolyv n pla péoa otnv aAAn, &n-
HLOUPYWVTOG Lot CUVOETOTEPN LEPAPXLO YOVEWV-TIALSLWV..

E&w to pLliko otolxelo elval tou TUTOU Relativelayout kat meptAapBAavel kamola xapaktnpt-
otika (attributes) tng oxediaong tou Baotkou otolxeiou Sudtaéng, 1 av BEAeTe TNG Ap)IKAg 000-
VNG, OMwe to UYPoc, To MAATOC Kal To tepLOwpLa. Tuxva To oXeSLOOTIKA avTikelpeva oto Android
avadpépovtal we avtikeipeva opadomnoinong oPewv (GroupView objects) kat puoikd mephap-
Bavouv TouldyLoTtov pia Kot ouvhBwg meploadtepeg OYelc. To TextView, omwg oAa ta Views 1
oYelc eival éva opato kot dSuvntika Sladpactikd otolyeio TNG edbappoyng Lag.

Ano to Outline View ota 6&€id tou empeAnth (editor) pumopoUpe va avoioupe pia GAAn
Stemadn pe ta otowyeia Tou apxeiov pag. Me Sumho KAk otn Alota pag nnyaivel otn B€on tou
otolyelov oTov KwLKa, EVW Ta oToLKELA Yovelg UmopoUV va ektaBouv i va cupplkvwBouv, tpdy-
Ha laitepa XproLo o oXeSLAOTIKA oTolxelo auEnUévng TTOAUTTAOKOTNTAC.
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Apaotnpotnta 3.1

A QVTIKATAOTHCOUE TOV QUTOMOTO KwoKa Tou BAEMouUE 6w Ue SIkO pag. Ma va yivel
QUTO TIPETEL va Slaypaoupe tov untdpyovta. Oa SouAéPoupe pe XML kat maAL aoxoloUpevol
yla TNV wpo LOVo We oTolxela mapouacioong Kat emikovwviog pe To xpriotn. Av dev Bélete va
AELTOUPYNOETE MPOKTLKA KAL TIPOTLUATE va KataAaBaivetal ylati KAVETE KATL, Uropeite va pifete
TWPA WLa YaTLd otnv evotnta 3.6.

3.2 TpadKa oTOLXELQ KoL ELOAYWYH TOUG

Ta ypadika otolyeio Ta Staxelpllopaote péow TN mpoPolng Mpadikn Adtaén (Graphical
Layout), otnv omola petadepOUOOTE MO TNV avTioTolyn €TIKETA. ESW pmopeite va Selte pia
OTITIKN avamapaotacn Tng diatafng oag 6co tn oxedlalete. Koo sival va éxoupe umoyn, ma-
VTWGE, OTL N ELKOVA TIOU Talipvou Ue Péoa amd tn Mpadikn Aldtagn Sev eival mavtote akppnc. MNa
VO QTTOKTIO0UHE KAAUTEPN ELKOVA TIWE TIPAYUOTIKA SelxVel n SlaTan Hog og Uia cuoKeun otav
TPEXEL IPETEL VAL TN GOPTWOOUE EITE O TPAYUOTIKEG ELTE OE ELKOVIKEG OUCGKEUEG.

310 MAvVw UEPOC TNG PoBoAng Mpadikn Aldtaln UTAPXEL L0 AVAITTUGOOUEYN AloTa armd thv
omola pmopeite va emAé€ete SLAPOpeC OUOKEVEC yLa va Seite mwg deiyvel n Slatagrn oag emavw
Toug, KaBwg Kat ta epyaleia yla vo aAAGEeTe mPOoAVOTOAGUO Kal {oup . H TOAETO OTO QpLOTE-
PG oog emLtpEmeL va emiAé€eTe otolxela Ul kat va ta oUpeTe emdvw otn Statagn. Akopun Kot dtav
XPNOLUOTIOLE(TE TETOLA YpadLKA Epyalela, eival Bavo vo XPELAOTEL va EMEEEPYOOTELTE, KATIOLA
oTLypn, Tov Kwdika XML rtou mpoKUTTEL .

MELPOUOTIOTELTE e TOUG EAEYXOUG TNG Aldtaéng ypadikwy 600 oxeSLAleTe TI¢ Slatdtelc oac.
Yniapyouv moAAd aAAa ototyelo diatagng kal pubuioelc.

Apaotnplotnta 3.2

Me tn péxpt twpa Stapopdwaon NG epapuoyrng Ba mopatnproeTe OTL TA OPATA CTOLKELX OTN
Siatagn pog epdavidovrat moAl Kovtd otnv Avw akpn tg 08ovng. Ma va Stopbwoete autd To
TPOPBANUO MTPOCHESTE TO XUPAKTNPLOTIKO TiEPBWPLO (margin) oto LinearLayout pe T0 yvwoto
TPomo. Awote Tou Tun «15dp». Ot TEG o dp mpooapuolovtal otny mukvotnta (density) tng
000vn¢ Tou xpriotn autopata. Artobnkevote Kat emotpéPte otn Mpadikn Alataln ylo va eNéy-
&ete 10 amotéleopa.

3.3 Ewoaywyn otnv aAAnAenidpaon xpriotn

H aMnAemnidpaocn tou Xprotn Ue TNV edapuoyr UMOPEL va yivel pe TOANOUG TPOMOUG. I
KaOe mepimtwon n aAMnAeniSpaon cuVSEETAL UE KATIOLO GUYKEKPLUEVO QVTIKEIUEVO oTnV 000VN
tou. Ta opatd avtikeipeva onweg éxoupe St Ndn Aéyovtat oYelg (Views) kot mepthappavouv
TtoA\oUG TUTIOUG OTIWG TL.X. Ta Kouumid (buttons). O xpnotng umopel, avaloya e Tn GUOKEUN
TIOU XPNOLUOTIOLEL, VO XPNOLUOTOLNCEL TO TIOVTIKL yLa VOl KAVEL KALK 1} SLMAG KALK 1] val TEpAOEL
Qo MAVW TOUC N 0TNV TEPIMTWaoN 006vNS adnC Vo AKOUUMNAOEL e To dAxTUAo TV 006vn adng
otn B€on Toug, cUVTOUA N KE SLAPKELD, N VO YALOTPROEL EMAVW TOUG .

H edappoyn MPEMEL Vo UIMOPEL va TTOpaKOAOUBHOEL TIG EVEPYELEG QUTEC, TLG OTIOLEG OVOUA-
{oUE YeyovOTa XPNOTN, yLa va uttdpxel aAAnAemnidpaon. Kat o povog Tpomog yla auto elvat va
TIPOYPOUUATIOOUE TNV QVAROVH yla KaL TNV avtidpacn oto kabéva amd autd. Auto Ba yivel
otnv kKAaon dpactnplotnta (Activity) tng Java 6mou Ba mpooteBel katdANAog KwdLkag yla KABe
nepimtwon. O kwdikag mou Ba mpocBEoou e MPEMEL Vo KAVEL TPLO TTPAYHOTA: VA avayvwpllet
Sladopetika otolyeia Tng Stemadrg xpnotn Kat va Stakpivel HeTafl Toug, va mapakolouBel yla
NV endAVLON YEYOVOTWVY XPNoTh Kal, TEAOG, Vo TPoaSLopileL TNV AVTAMOKPLON O€ QUTA.
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3.4 Tavtomnoinon otoweiwv Sienadng xpRotn

lMa va umopet va yivel Tautonoinon Twv otoxeiwv tng dtemadng xpnotn 6a Swoouue oto
K&Be otolxeio tn 81Kk TOU LOVASIKA TAUTOTNTA KAl TO SIKO Tou povadiko ovopa. Adou yivel auto
Ba pnopoupe va avadepdpaote otny avtiotowyn oyn eite anod kwdika XML eite anod tn Java e
T0 Ovopa aUTO.

MNa va dlaodpaiicovpe TN HovaSIKOTNTA TNG TAUTOTNTAG, €L0IKA Ot HeYANeG ePOPUOYEG,
£€xoue otn Stabeon pag tn ovvtagn « @+id» mou KatdAAn o TomoBeTNEVN OTA XOPAKTNPLOTIKA
€VO¢ otolyeiov mpokalel to Android va Snuioupyroet pia véa tauvtotnta (ID) mépou ato apyeio
TIOPWV Tou €pyou R.Java Kal va Tt ouvEECEL HE Eva emiong LOVASIKO yla TNV EPapUoyr OVopa
yla to (610 otolyeio.

lNa va ypnotpomnotnBei to otolyeio mpémet va mpoadloploTel kal o TUTog tou. Autd Ba yivel
peoa otnv kKAAdon te kuplag Spaotnprotntag (MainActivity) opilovtoag to otolxeio oav petapAn-
TR TOU GUYKEKPLUEVOU TUTIOU KOl ETA, OV 0 TUTIOG XPNOLUOTOLELTAL yIa TIPWTN GOPd, ELOAYOVTAG
Tov TUTO Ao autoug mou dtabtel To Android ota android.widget. Ag doUpe éva mapadelyua.

Apaotnpotnta 3.4
TpomomnoleioTe TO MPOYPAUUA 0AC WOTE VA EIVOL EPLKTA N TAUTOMOLNGN EVOC OTOLXEIOU TOU
TUTIOU Kou it (Button).

3.5 leyovota Ko XELPLOMOG TOUG

Ta yeyovota Xprjotn avnKOUV o€ KOTnyopleg avaloya pe tov Tumo touc. To Android mapa-
KoAouBel kal evtortilel Tétola yeyovota mavw og OPelg (Views) povo epooov Tou To {NTHOOUE.
Yrdpxouv yLa To okomd auto KataMnAeg StemadEg mou avapévouy (f akouv yla) yeyovota. Ot
StemadEg autég ovopdlovral ota ayyAlka Listeners kat akoUV yla GUYKEKPLUEVEG KATNYOPLES
YEYOVOTWV N KAOe pia.

Yrniapyouv Stadopol TpormoL yia va uhomotnBolv ot Slemadég aUTEG e TOV AMAOUOTEPO VOl
elval n vhomoinon amod tnv dla tnv kKAaon dpaoctnplotntoag (Activity class). Ma meploootepa
oTolyEla OXETIKA pe Toug listeners Se¢ otn Béon http://developer.android.com/guide/topics/
ui/ui-events.html#EventListeners.

Apaotnpotnta 3.5

Evowpatwote Tn duvatotnTa avooviG KaL SLOXEIPLONG YLa YEYOVOTA TNG KATNYOPLog «KALK»
amno tnv kAaon Activity, xonotpomnowwvtag tn Stemadn OnClickListener kat eAéyyovtag amd tnv ID
NV 0N MoU «IaTAONKEN.

3.6 Baowa ototyeia XML kat xprion tng otn oxedioon Sienadng

Onwg €xet yivel pavepd OAa ta apyeia mOpwV mou xpnotpomnolovpe oto Android, mepthap-
Bavopévou kat Tou SnAwTikoU. XpNolhomololv pia onpavon XML, Xpeldletal EMOUEVWE ia
oToXELWSNG Yvwon TG SopNG TS YAWoooG auTrg yla va pooteBouv i tpomomnotnBouv oTolyela
TIOPWV.

H XML elvat pat SnAWTIKA YAwooo Poypaupatiopol, TN EWBLKNAG KOTNYopLag TwV YAWooWV
onuavong. Eival dnAadn pa yAwooao mou amoBnkeVel meplypadéc Sedopévwy kataypddovtag
o€ popdn S£vtpou tn dopr Toug KATaAnyovTag o€ TUEG SESOUEVWY TIOU XapaKTNPL{oLV Ta AVTL-
Kelpeva.

H XML potalel moAU otn Aettoupyia tng pe tnv HTML ou eivat emiong gl YAwooo onuav-
ong. NapadtL xpnotpomnotovvtal pe ToAoUG S1adopeTIKOUE TPOMOUC CUXVOTEPA AELTOUPYOUV GOV
Baoelg 6edopévwy oUXVA yLa TNV HovTeAomoinon TG RdAviong LOTOoEAISWVY av Kol otny Tepi-
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ntwaon tng XML n xprion eivat oAl euputepn, mepNaUBAVOVTAG KoL TOV OPLOUO QVTLKELUEVWV.

Eddoov otnv XML, oL TLpEG Sedouévwy anoBnkelovTal o€ OTOLKEL, VOl OTOLYELO Ba tEPLEXEL
TOUAQXLOTOV [LOL ETIKETO AVOLYHOTOG KA Jidt ETIKETA KAELGLUATOC, OTIWE OE QUTO TO MaPAdELyUA:

<product>Onion</product>
KaBe XopaKTNPLOTIKO EXEL £V OVOLLA KOLL LAl TLUH, € TNV TLUN VA TIEPIKAELETAL OF ELCAYWYL-
Ka. Ta otolyela pmopoUv emiong va TePLEXOUV Kat AANa oTolyeia:
<section name="food">
<product type="vegetable">Onion</product>
<product type="fruit">Banana</product>
</section>
E&w to otoyelo TuRua (section) ovopdletal yovéag kal ta duo mpoidvra (product) maudia.
Metal toug ta §Uo mpoidvta Aéue OtL eival adépdia (siblings). Ze éva éyypado XML, mpémet
vaL UTTAPXEL €va aTolyelo pila, n omola evepyel wg yovéag og OAa TO OTOLXELO TTOU TIEPLEXOVTAL i
elvat «pwAloopévar, péoa oe auto. Auto dnuloupyel tn devdpoeldr popdr mou £XoUE ava-
bépel vwplitepa pe ta otowyeia twv madlwyv kabe ototxeiou va Stakhadwvovtal and auto. Eva
otolxeio matdi pmopet va eivat emiong yoveéag av €xeL 81K Tou otolxsio maudia.

Mta evSladépouvoa XML Sour mou Ba xpnOLUOTOLGOU LE EIVOL TO OTOLXELD AUTOUATO KAELOL-
po. H Sopn autr Sev £xel SLAKPLTEG ETIKETEG AVOLYUATOC KAl KAELGIHOTOG:

<order number="12345" customer|D="a4d45s"/>
ESw elvat o xapaktripag «/» oto téAog TN SAwonC mou tnv KAelveL
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4.Npoypappartilovtag oc Java yia to Android

Zto)oL

OL poBntég va prmopoulv va:

Opyavwvouv TNV ePpapuoyr Toug o€ KAAOELG KOl OVTLKELEVO TTOU €MtNPEATOVTOL OO Y-
yovota

Emekteivouv nén umdpxouoeg KAAOELG
Avayvwpilouv kol armoplBpolyv Ta KUpLa yeYovoTa o aXeT{ovTal e TNV EPpapuUoyr TOUG

AvaAUouv TNV epappoyr Toug oav Eva oUVOAo PeBOSwVY KABe pLa armd T onoleg evepyo-
ToLe(toL amo éva Yeyovog

Yxedlalouv KaTtaAANAec peBodoug yla TNV SLaXElpLon AUTWV TWV YEYOVOTWY

Edapuolouv otnv epappoyr Toug TV emavaypnotonoinon kwdika péca amd tv KAn-
POVOULKOTNTA

AnpoupyoUlv Ta SIKA Toug akéta we BLBALOBKeS AOYLOLLKOU

Evotnteg Kedpalaiov

Mpoamnattoupeva amno Java yla to Android
JUVTAKTIKO Kol SOpEC EAEyYOU

KAQOELC KOL QVTIKELEVDL
KAnpovoutkotnta Kat Slemadeg
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4.1 MNpoamnattovpeva and Java yia to Android

Ma va dnuoupynoouue pa edpapuoyn Android Ba mpémnel va €xoupe olyoupa kamoleg Ba-
OLKEG YVWOELG TNG YAWOOAG TPOYPOUUATIONOU Java. Me autdv tov Tpomo Ba €xoupe KaAUTepn
KOTavonon tng avamtuéng twv epapuoywy otnv mhatdpopua Android. Emiong kamoteg Baoikég
yvwoelg XML Ba tav xpnotueg yiati ot Android edappoyég otnpilovral moAl otnv XML yla va
neplypaouv tnv Baoikn Aettoupyla TN epapuoyng Kot KUpiwg ta ypadLkd oTolyeia.

¥ autd Tto kedaAato Ba yivel gl cuvtopn enavaAndn Twv Backwy Evolwv TNG YAwooag
T(POYPOUUOTIONOU Java. Tou eival amopaitnteg yia tnv vAomoinon ebappoywv Android

4.2 TUVTOKTIKO Kol SOUEG EAEyXOU

OL yevIKol GUVTOKTIKOL KAVOVEG TG java Tou Ba TpEmeL va yvwpllel kamolog eivat:

H yAwooa Java sival case sensitive. AUTO onuaivel OtL kavel Slakplon avaueoa oe meld Kol
kedpohaia ypappata. Apa to M Sev eival to i6lo e to m.

'OAec oL evioAEg kal Seopeupéveg (maopéveg) AEEELg TTou xpnotomolel n Java ypadovtat
e mela ypappata (r.y.: while, if, class, public).

210 TENOG KABE eVTOANG PooTiBeTAL TO EAANVLKO EQWTNOTIKO (;).
To 6vopa Twv KAAoewv apyilet pe kedpahaio ypappo m.x. class Test .

Av TO OVOHa TNG KAAONG OTTOTEAE(TOL QIO EPLOCOTEPES TNG HLaG AEEELC, TOTE KABE AEEN apyi-
el pe kedataio ypappa m.y. class MyFirstlavaClass.

To 6vopa Twv HeBodwv apxilel pe melo ypappa. Av to ovopa Tng LeBodou amoteleital and
TIEPLOOOTEPEG TNG HLaG AEEELG, TOTE KABE AEEN, EKTOG TNC MPWTNG, apXilel pe kedalaio ypappa
1.X. myMethodName().

Ta ovopaTta Twv apXelwv TOU TPOYPAUUATOC TIPETEL VA €X0UV TO (610 Gvoua PE QUTO TNG
kAdong. Otav amobnkevetal To apxelo mpootiBetal oto TéAog n KataAnén «.java». Av To Ovo-
Ha Tou apxelou Kat tng kKAdong Sev talpldalouv, TOTE TO MPOypoppa Sev petayAwttiletal.
M.x. av To ovopa TNG KAAGon elval 'MyFirstlavaProgram' , To apxeio TpEMeL vo £XEL TO OVOUA
'MyFirstlavaProgram.java'.

OAa ta ovopata KAACEWY, HETAPANTWY Kal HeBOdwv mpemel v/ ap)l{ouv Pe ypAUpa 1) TO
oUpBoAo tou Soapiou (S) / pa kKétw mavAe ().

H java xpnouuomnolel toug mpoabloplotég mpooBaong : public, protected, private

OL 6ouEg eNéyyou elval:

while (ouvBnkn)
{

}

do
{

}
while (ouvBnkn);
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for (apxwkn tun ap®pnti; ouvenkn; Bripa apibunonc)
{

}

if(cuvenkn)
{

}

if(ouvenkn)
{
}

else

{

if (ouvOnkn1)
{

}
else if (ouvBnkn2)

switch(n)

{

case 1:

break;
case 2:

break;
case 3:

break;
default:

}
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4.3 KAQOELG KoL OVTLKELLEVOL

Mua kAdon (class) elval €va YeEVIKEUUEVO TIPOTUTIO yLA L0 OMASO QVTIKELUEVWY TA OTola
£€XOUV TIAPOUOLN XOPAKTNPLOTIKA. OAa Ta oTolKEla oo Ta omola ArmoTeAEITAl 0 KWLIKOG Uag
TipEmel BplokovTal péoa o€ pia KAAon.

KaBe kAdon €xeL tn popdn: class ovopa_kAaong{ ... }

Mo nmapadetypa: class Person { ... }

Mua KAGon pmopel va ExeL évav mpoodloploth mpodcBaong onwg public f private
lNa rtopdadetypa: public class Person{ ... }

Mua kKAdon mepléxel évav ocuvduaopo and nedia (fields), peBodoug (methods) kat katookeu-
QoTEG (constructors)

‘Eva ebio otn SnAwon Tou mepLEXEL:

¢ Tov mpoadloploth mpooBaocng (public, private, protected)

e Tov TUMO Sedopévwy (int, String KAn)

® 7O Ovopa Tou Tmediou

Ma napadetypa: public int myVar;

Mua péBodog mepléxet:

e 1oV mpoodloploti mpooBaocng (public, private, protected)

o ToV TUMo dedopévwy mou emtotpédel (int, String kKAT) N void av Sev emoTPEPEL TIUN

® TO Ovopa g uebodou

o Kolo 1) TTEPLOCOTEPEC MAPAUETPOUC

* 7O owua NG HeBBGSoL Tou opiletal amd ta aykiotpa: { ... }

o o HEOOSOC Umopel va TIEPLEXEL TLG SLKEC TNG TOTUKEG METAPBANTEC

‘Eva avtikeipevo (instance) elval cadng avamnapactaon piag kKAaong. Mwa ebappoyn o€ java
XPNOLUOTOLEL pLo OELpd Mo avTiKelpeva yla va Tp€et. Ta avtikelpeva aAAnAoemibpoly Petafy
TOUG KOAWVTAG TIG LEBOSOUG TOUC £TOL WOTE VAL €XOULE TO EMOUUNTO AMOTEAEGAL.

Ta tpia Bpata yla tn dnuLoupyio eVOG aVTIKELMEVOU QMO WLa KAAon, lval:

o AnAwon pLag LeETaBANTAG e TUTIO S60UEVWY TO avTIKelpevo Ttou Ba dnutoupynBet

o Hyxpron g A&ENg new yla Tn SnuLoupyla TOU AVTIKELULEVOU

* H KA 0N TOU KATOOKEUAOTH TOU OVTIKELUEVOU.

M.x. House h= new House() ;

4.4 KAnpovopukotnta Ko Stemadég

Mua KAAon mou mapdyetaL oo pia AN kAdon kaAeitat umtokAdon (subclass).

H kAdon anod tnv onola mapaystal pio KAaon Aéyetat umepkAdon (superclass) i yovikn kKAG-
on (parent).

Mua umokAdon kAnpovopet (inherit) Tig public kat protected pebodoug, ta nedia tng unep-
KAGONG aAAG O)L TOUC KOTOLOKEUOTEG, UTTOPEL OUWG va EXEL TTpOGBacn o autoUuC.

Mua umtokAdon yla va €xel mpooPaon ota private WEAN TG UMEPKAGONG XPNOLUOTIOLEL TIG
public ueBddoug tng umepkAAaong.
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Ma va dnAwooupe OTL pia KAdon, €otw SportsCar eival umtokAdon r KAnpovopel Tnv kKAdaon
Vehicle, ypadoupe: class SportsCar extends Vehicle.

Mo kAdon umopet va kKAnpovopel povo pia aAAn kKAdon n omoia umopet va KAnpovouel pia
GAAN KAQON ... K.ATL

Mua Stemadn (interface) eivat pia KAQGN TTOU TTEPLEXEL ATOKAELOTIKA OPLOUOUG LEBOSwWV (Sev
nephapBavouv vAomoinon uebodwv) | abstract ueBodoug. OuclaoTtika éva interface amoteAet
éva adnpnuévo okeAeTo - oxESLO ULaG KAAONG Kot amoTeAel éva ei6og cupPBoAaiou - UTOoXEDNG
OTL N KAAON TOU To UAOTOLEL TaPEXEL TNV UAOTOinon tou oxediou tou dnAadn twv Hebodwy.

Mua Stemadr SnAwvetal pe tov mpoadloplotr interface .

Mua Stemadn pmopel va meptéxet LetaBAnTEG oL omoleg elval untoxpewtikd public, static kat
final.

Agv pmopoUpe va SnULoUpYyNOOUE OVTIKELHEVO amo pia Stemadn.
Mua Stemadn propet va kavel extend pia ) meploootepeg Slemadec.

Mua kAaon pmopet va uhomolel (implements) pila f meploootepeg Stemadég. Mia kKAdon mou
kavel implement pia Slemoadn, MPEMEL UTIOXPEWTIKA Vo UAOTTOLEL OAEG TIG HeBOSOUG TG Slema-
dne.

'O\eg ot péBodol piag Siemadng Bewpouvral avtopata public kat abstract.
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Népot edpappoyic (App)



5. Népot epappoyrig (App)

To kedaAALo 5 e€ELOIKEVEL TIG YVWOELG TWV LABNTWY G OXECN LE TOUG TOPOUG TIOU XPELALETAL
pLa epapuoyn Kot tn HeTafl toug aAnAemnidpaon.

ZtoxoL

Ol poBntég va pmopoulv va:

Avayvwpilouv BaoLKEG KATNYOPLEG TOPWVY LG EDAPOYNAG

Yxedlalouv kol BeAtiotonololy pia Slemoadn XproTn LE XPron OVTIKELUEVWY
YxedLalouv TNV AVTATIOKPLON OE YEYOVOTA e HEBOSOUC TWV KATAAANAWY OVTIKELLEVWY
YAomoloUv KataAAnAeg peBodoug yila TNV SLaxELpLon OQUTWV TWV YEYOVOTWV
Atopopdwvouv kKatdAAnAa rhaiota SLahdyou yLa ETKoVwvia e Tov Xprotn
YAomotoUv peBodoug yLa ToV XELPLOUO YEYOVOTWY

Evotnteg Kedahaiou

OLKOULEVIKOL KOLL TIPOCAVATOALGEVOL 0T CUGKEUN TOPOL

Mpadikol mopotL

Mopol Suataéng kat aAAnAenidpaon pe ypadLlkoug mOPOUE Kal GTOLXEL
AM\oL opot
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5.1 OWKOUEVLKOL KOlL TPOCOVATOALOUEVOL 0T GUOKEUN OPOL

Onwg €xel yivel pavepod, MEPa amo TLG EMUEPOUG KOTNYOPLOTIOLNOELS TWV TTOPWV avaAoya
Ue TO €(60G, UTIAPXEL KOL €VOG OUCLAOTIKOG SLOXWPLOUOG UETAEU OLKOUMEVIKA XPNOLUOMOLoU-
UEVWV KalL TIPOCAVATOALOUEVWY 0T CUOKEUN TIOpwV. H&N otn our Tou €pyou Kol el8LKd oTov
KatdAoyo twv mopwv eibape nwg ta oxedldoua (drawable) avtikeipeva sival cuvnBwg mpo-
OQPUOCUEVA OE CUYKEKPLUEVES TTUKVOTNTEG AVAAUGNG, EVW TOMODETOUVTAL KAL OE QVTIOTOLXOUG
UTOKATOAOYOUG. YIIAPXOUV Kol oXeSLACLUA apyeLa TTou SV elval TPOCAPUOTHEVA.

Ta OVOUATA TWV UTIOKATAAOY WV TToU TePAAUPBAVOUV TIPOCAPUOCUEVOUG TTOPOUC epAapPBa-
VOUV TPOGSLOPLoUOUG YLa va avayvwpilovtat anod to Android to omoio avayvwpilet pia motkiAia
TPOGSLOPLOUOUG VLo SLAdOpPa TTOLOTIKA XAPOKTNPLOTIKA TNG CUCGKEUNG TOU XPHoTn Omwg n S1a-
otaon kat n StadpaotikotnTa TG 086VNG, N IUKVOTNTA avaluaong, To eninedo tou API, n yAwo-
oa, n meploxn KA. OL tpoodloplopol Tpémnel va epAapBavovtal 0To OVOUN TOU UTIOKOTOAO-
YOU, YPOUUEVOL [UE TOV TUTToTtoLNpéVO Tpdmo. Otav autd cupPaivel to Android xpnotpomnolel Tov
oAyopOpo tou xnpatog 5.1.1 yia va enilé€el mopoug amd tov KAtaAAnAGTeEPO UTTOKATAAOYO.

Mropel Kaveic va mpooBEoel UTTOKATAAOYOUG YLA GUOKEUEC LLE CUYKEKPLUEVD XOPAKTNPLOTL-
K& opKel va Swaoel KAtdAAnAa ovOpaTa 6ToUC UTToKATAAOYOUC auToUG. Ta KatdAAnAa ovopata
TepAOBAVOUV TOV TUTIO TWV TTOPWV TIOU UMALVEL OTNV 0PX KOL L0 OELPA TTPOOSLOPLOUWY TIOU
akoAouBoUV SLaywpLoUEVOL artd TAUAEG:

Ovopa opwv — MPOcdLoPLoUOC XAPAKTNPLOTIKWV-TIPOTSLOPLOUOG XOPAKTNPLOTIKWV...

T6o0 TO Gvopa TOPWVY OGO Kol Ol TPOGSLOPLOUOL XAPOKTNPLOTIKWY TIOU UIOPOUV Vol Elval
rioA\arthol, TPEMEL va eival TUTTOTIOLNUEVOL YLaL VOL aVayVWwPLOToUV. H oXeTikn tumomnoinon dai-
vetal otoug Mivakeg tou Napaptriuatog A kat Napaptipatog B avtiotoya. Eniong n oslpd pe
TNV omola TonoBeToU e TOUC MPOGSLOPLOUOUC EVAL AMOPALTNTO Vo akOAOUBEL TNV Oglpd TOUG
otov Mivaka tou MNapaptiparog B yia va Asttoupyel cwotd o ahyoptduog avalitnong.

Avotuywg ot evalaktikol mopot ¢ dtag katnyopiog Sev umopouv va pwAlactolv péoa
0TOV KATdAoyo ¢ katnyopiac. Emiong av xpnolomoloU e Toug (61oug mOpoug OE KATOLEG amd
TIC SLAPOPETIKEG KATNYOPLOTIOLAOELG TIPETEL va. PTIdEoupe moAamAoU¢ umokatoAoyous. Ma
kaBe €l6o¢ mpoodloplopol €vacg UMOKATAAOYOG UToPEl va €xel Evav ) Kavéva mMpoodloplopo
oAAG OxL SU0 1 meploodTepouc. TéAog To Android avayvwpilel Lovo mnyEG mou elval tomoBetn-
HEVEC O UTIOKATOAOYOUC Kol OXL KateuBelav otov KataAoyo res.
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Etkova 5.1.1 AAySptduog mpoadLloplopol UmokataAoyou mnywy
5.2 lpadikoi mopot

‘Exoupe n6n avadépel tn Suvatdtnta tou mepBAANOVTOC VO ELOGYEL ELKOVEC TwV Sladopwv
YEVIKA Slabeoiuwy tunwy onwe GIF, JPEG kat PNG. Eival amAd B€pa eloaywyng Toug 6Tov Ko-
TAANAO UTIOKATAAOYO TIOPWV (KATIOLOV OO TOUG UTIOKATAAOYOUG OXESLACLUWY UE KATAAANAOUC
TpooSLopLopoUC) Kat aLomoinar g TOUG Ao TOV KWK TWV TOPWV SLataéng.

FEVIKA XPNOLLOTOLOUE SLapOPETIKOUC KAl TIAVIWGE TIPOCOPHOCHEVOUC TTOPOUC YLa KABE Ka-
TNyopia IUKVOTNTAS AVAAUGONG. 2€ KATIOLEG TTEPUTTWOELG OWG UImopoUV va xpnotomnotnbouv ot
15loL mopoL yla OAEG TIC oUOKeEVEG. Elbape vwpitepa éva mapadelypa omou opilovtag tny amo-
otacon os dp UMOPECAUE VO OMTOUOKPUVOUE QVTIKELPEVA OO TV Kopudr TG 08ovng Xwpig
Vol IPoodlopioou e Tig SlaoTdoelg TNG. O TPOTOG yLa VoL TO KAVOURE aUTO eivat opilovtag ta
oxedldoua péow kwdka (r.x. XML).

TETola YEVIKAG xpriong oxedldoia mepthapBavovtal otov umokatdAloyo drawables, xwpig
TPooSLoPLoUOUC HETA TO Ovopa. Emeldn to Eclipse mpoTiud va KOTAOKEUGTEL UTTOKOTAAOYOUG
€€eLOIKEUEVOUC TOUAAXLOTOV WG TIPOG TNV TIUKVOTNTA avAAUoNG Umopel va XpeLaoTel va kata-
OKEUAOETE TOV UTTOKATAAOYO QUTO Héaa oTo Baotko KatdAoyo mnywyv res. O TpOMOG KATAOKEUNG
oto Eclipse &ev Sladépet 18Laitepa amod TOV TPOMO KATACKEVNG UTIOKATAAGYoU ata windows.
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Apaotnplotnta 5.2

JKOTOC TNG SpaoTNPELOTNTOC AUTAG gival val SNULOUPYHOOUE YEVIKAG XPNong oxedlaolua
otov unokatahoyo drawables ypnotpomnotwvtog kwdika XML. Zuykekplpéva Ba Snpioupynoou-
HE éval YEVLKAC XPNong mapoAnAdypappo.

‘Evag oxeSLAOLOG TTOPOC ELVOL GTNV TPAYHUOTIKOTNTA ULOL YEVLKE EVVOLa VLo KATIOLO ypadLkod
TIOU Umopel eite va oxedlaotel otnv 0006vn elte va evowpatwbel og évav Ao TOPo XpnoLuo-
TIOLWVTOG XAPOKTNPLOTIKA OTw¢ android: drawable otov kwdika Tou dpou mou Ba to epAaPeL.
AkoAouBel pia Alota emAoywv dnpovpyiag SladopeTikwy TUTIWV OXESLACLUWY OTWG:

Bitmap File

‘Eva oxeblaoiuo apyelo tumou bitmap (.png, .jpg, N.gif). Anpoupyel éva BitmapDrawable.

Nine-Patch File

‘Eva oxedLdotpo apxeio timou PNG pe EKTACLUEG TIEPLOXEC YLOL VO ETULTPEMEL aAAayr) HeyEBouG
£1KOVOG e Baon Tto Teptexopevo (.9.png). Anuoupyel €va NinePatchDrawable.

Layer List

‘Eva oxedlaotpo mou Staxelpiletal pla ospd aAAwv oxedldotuwy. Autd oxedlalovrol o€ osl-
PO WOTE TO AVTLIKELPEVO P TO peyalUTeEPO SelKTn oTov Tivaka (array) va oxedlaletal mavw amno
Ta mponyouUpeva. Anuoupyel éva LayerDrawable.

State List

‘Eva apxelo XML mou mapamnéunet o Stadopetika ypadikd bitmap yia Stadopetikég kata-
OTAOELC (YL T PASELY A, VL0 VAL XPNOLLOTIOLOETE pla SLadOPETLKI ELKOVA OTAV TTATNOEL KATIOL0
Kouuri). Anuioupyei éva StatelistDrawable.

Level List

‘Eva apxelo XML mou kaBopilel éva oxediaoipa mou Staxelplletal pia oelpd eVOANAKTIKWY
oXeSLAOIUWY, 0TO kaBéva amo ta omola amodiSeTal Uia HEYLOTN aplBUNTKA TLUr. Anuoupysl
€va LevellistDrawable.

Transition Drawable

‘Eva apxeio XML mou kaBopilel éva oxedlaoipo mou unopel va petaBaivel (cross-fade) ano
€va oxedlaoiyo o éva dAAo. Anuloupyel éva TransitionDrawable.

Inset Drawable

‘Eva apyeio XML mou kaBopilel éva oxeSLAoLpo mou evOETEL éval AAAO OXESLACLUO QMO pLa
OUYKEKPLUEVN amooTaon. AuTo sival tblaitepa xpnotpo otav pia ogn (View) xpetaletal évo oye-
SLAOLUO $OVTOU TOU Elval PLKPOTEPO ATTO TA TIPAYHATIKA OpLa TNS 6PNG AUTAC.

Clip Drawable

‘Eva apyelo XML mou kaBopilel £va oxedLAoLUo TToU artokOmTeL Eva dANo oxedildoLuo Baoet
NG TPEYouoac TIUNG emutédou (current level value). Anpoupyet éva ClipDrawable.

Scale Drawable

‘Eva apxelo XML rtou kaBopilel €va oxedLdoiuo tou aAAaleL to péyebog evog dAAou oxedidot-
Hou Baoel tng TpExoucag TUNG emutédou (current level value). Anpoupyet éva ScaleDrawable .

Shape Drawable

‘Eva apyeio XML mou kaBopilel Eva YEWUETPLKO OXNIQA, OUUMEPIAAUPBAVOUEVWY TWV XPWHUA-
TwV Kat TG dtaBabuiong toug. Anpoupyel éva ShapeDrawable.

TéAog umapyxet n katnyopia AnimationDrawable yia tn Snpoupyla KIVOUREVWY amelKovioe-
WV OMwW¢ koptouv oAa Sev Ba emekTtaBoU e 0TO GUYKEKPLUEVO BEpa edW.
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5.3 Modpol Siatagng kot aAAnAenidpaocn pe ypadlkoug mOPoUG Kal CToLXEia

‘Exoupe 8¢gl, otav ekwvnoape va dtiatoupe tn Slemadn xprnotn, tn Hopdn Twv mopwv Sla-
taénc. Atiel edw va efetdooupe wg oL mopol Siatagng aAAnloemidpolv pe Toug ypadilkolg
TIOPOUC yla va Sounoouv Tn Slenadn xpnotn Uag.

Ot ypaodikol mopol mapouctalouv PeydAn MoK, apKeTol OUWG amo auTtoUg UmopouV Kal
va xpnotpomnotnBouv pe moAAamAoUg TPOMoUG. Xwpig autoug n elkdva rou Ba €8Lve €vag mopog
Slataéng Ba Atav KAmwe yupvn Kat maviwg adtadopn. Ag Souue nwg cuvdualovtat ot SUo Ka-
nyopleg mopwv.

Apaotnplotnta 5.3
IKOTOG TNG SpaoTnplotnTag autrg eivat n aflomoinon tou oxedidotuou (maparAnAoypap-

LLOU) TToU OXESLACATE OTNV TPONYOUEVN EVOTNTA OTOUC TTOPOUC Stdtalng rou rdn €xete oxedt-
aocel yla tn Slemadn xpnotn.

Avoliéte Tov KUpLo mopo Stdtaéng tng epopuroync oag Kot oploTe To mapaAAnAOypOUUO OXE-
51400 we PpOVTO yLa TO KOUUTTL TTou £XETe oxeSLAoEL. AUTO Yivetal tpooBETovtag 0To oToLXElo
Button To akOAouBo XOpaKTNPELOTIKO (XPNOLLOTOLOUE TO OVOLA TIOU SwOoaE 0TO OXeSLACLUO
HOaG):

android:background="@drawable/my_shape"

Av amoBnkevoete Kal yuploete otnv etikéta (tab) Graphical Layout Ba deite To amotéAeopa.
la va yivel o pUOLKO TO KOUUTL Umopelte va mpooBeaste €va mAALOLO yla OyKo. AUTO yivetal
T(PooBETOVTAC TO XOPAKTNPLOTIKO eUpOC Aatalou (padding) oto ototxeio Button, wg £€ng:

android:padding="5dp"

Mropeite aKOUN va YEULOETE TNV KUPLA 0PN XPNOLLOTIOLWVTAS Kol TIAAL To oXeSLAGLUO Tta-
paAAnAoypappo. PuBuiote to ImageView mou Ba XpnoLUOTIOLOETE WOTE Vo YeWLeL OAo TO SLa-
B€oLpo xwpo otnv 0PN oag eKTOG amo éva mAaioto. Ma va pn dtapaptupnBei to Eclipse yia tnv
ENewn evog XapaKkTnpLoTIKoU Teplypadng emokedTeite MpwTa To PpAKeAO strings oTov UTTOKA-
Tdhoyo res/values wote va opiocoupe pla cupBolocelpd yia tnv eplypadh:

<string name="pic">Picture</string>

Twpa, emiotpédpovtag otnyv Kupla 0Pn, Unopeite va opioete To ImageView, AUEOCWC HUETA TO
Button. Mpooéfte mwg, otnv teAeutala ypauun, alomoleital To string mou oploarte:

<ImageView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:layout_margin="10dp"
android:src="@drawable/my_shape"
android:contentDescription="@string/pic" />

Emotpéte otnv etikéta (tab) Graphical Layout yia va Seite to anotéAeoua.
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Katd tnv gpyaocio pe TG mnyEg unapyeL TOAU myalve Ao QVAUESO OTLG OYELG TIOU ETULTPE-
mouv epyacia otov kwdka XML Kat ektipnon Tou anoteAéopatog péow tou Graphical Layout.
Ouwg Kat kata t ypadn KWSLKA TNyalvoepoUaoTe avapeoa o Stadopa XML apyela, xpn-
OLLOTIOLWVTAG TUTIOTIOLNILEVA CUVTAKTIKA UTIOSELY AT YLoL VO KAVOURE avodopeG amd To Eva
OTOLYELO TMOPWV 0TO GANO. AUTO eival €va XapaKTnPLOTIKO Ttou Ba Slatpéxel Tn Souleld mavw
oto Android Kol oTn CUVEXELQ.

5.4 AA\oL mopol

XPNOLUOTIOLOAUE OTIG TPONYOUUEVEG EVOTNTEC TIOPOUC SLATaENG, oXESLACLUOUG TTOPOUC KL
TIOPOUC TLUWV. ATO TOuG TEAEUTALOUG OTNV TPAEN XPNOLUOTOLOAME LOVO GUUPBONOCELPEG, EVW
oo Toug oXESLAOLUOUG KUPLWE KOUUTILA Kot oXAoTa. YITApXoUuV TIOANEC OKOMO ETUAOYEG TTOPWV.
Avadépape ag mponyoupevn mapaypado toug Stadopoug TUMOUG oXeSLACLUWY TTOpwWVY. AKO-
pa, av avoi€oupe tov kataloyo res/values otov Package Explorer Ba SoUpe OTL £KTOC amd Tov
umoKatdAoyo strings untdpxouv ot urmtokatdAoyol dimens kat styles . Ztov mpwto kabopilloupe
Slaotdoelg mou BENOUE VA XPNOLLOTOLNCOUHE OTLG EDAPHOYES HOG eVw oTov SelTepo kKabopi-
{OUE OUYKPOTNHEVEC LOLOTNTEC edaviong yia T Slemad£g xpnotn Hog.

Yapyel OPWE pa LEYAAN oglpd Opwv SLapopeTIKWY TUTIWV TOU EMIONG UITOPOULE VA XPN-
OLUOTIOL)OOUHE OTIC ePapUoyEG Hog. AAAOL TUTIOL TOPWV TIOU UTopEite va Bpeite xprAoLHoug
nieptAapBavouv ekelvoug yla Toug aplBpolg, To pHevol, KWVoUHEVA OXESLO, KOL TIC XPWHUATIKES
aéleg. To Eclipse ouvnBwg dnuioupyel éva dpakeAo pevou otav dnuloupyeite pia epappoyn. MNa
va oploete Kwvoupeva oxedla oe XML, pumopeite va mpocoBecete €vav UMOKATAAOYO «anim» n
«animator» otov KatdaAoyo res, 1 va TpooBETETe apyxela KVOUUEVWY OXESLWV 0O OTOUG UTIOKA-
TahOyoug oxedlaoiuwy. Evdeiktika Ba avadépoupe Tig €€n¢ Katnyopleg:

Animation Resources

Opilouv pokaBoplopéva Kivoueva oxédLa.

KwoUpeva oxédlo petaoxnuatiopwy (tumou tween) arnobnkelovtal oTov UTIOKOTAAoyo res/
anim/ kol LIopELTe va o MPOOTIEAACETE LECW TNS KAAoNC R.anim.

Kwoupeva oxédla pe frames amoBnkevovtal otov urtokatdAoyo res/drawable/ kat pmopsi-
T€ VO TA TIPOOTIEAAOETE HEOW TNG KAAoNG R.drawable.

Color State List Resource
Opilet évav xpwpatiko mopo mou oaAalet Baoel Tng kataotaong tne oPng (View).

AnoBnkelovrtal otov urtokatdAloyo res/color/ / kat Umopeite vo To TPOOTIEAACETE HECW TNG
kAd&ong R.color.

Menu Resource

OpileL Ta meplexOpeva TWV UeVOU TNG EPAPUOYNG GOG.

ArnoBnkeVeTaL 0TOV UTIOKATAAOYO res/menu/ Kol UITOPELTE va TNV TPOOTIEAAOETE HECW TNG
kAdong R.menu.

Style Resource
OpileL tnv epdavion kat Stopopdpwaon Twv otolxeiwv Stemadng xpriotn (Ul)

AnoBnkeVetal otov urtokataloyo res/values/ kol UIMOPELTE VoL TNV TIPOOTIEAACETE PEOW TNG
kAdong R.style.

More Resource Types
OpiletL TUTOUC TLUWV OMWE SUABIKOUG, OKEPAIOUC, SLAOTACELG, XPWLOTOL KOl TILVOLKEG.
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AmnoBnkelovtal otov urmokatdhoyo res/values/ aA\d mpoomnehdlovratl and StadopeTikéc R
unokAdoelg (onwg R.bool, R.integer, R.dimen, kAm.).

EmutAéov, avadépayile nON OTL UMOPELTE VO SNULOUPYNOETE UTTOKATAAOYOU G EVAAAAKTIKWY TU-
TIWV TIOPWV XPNOLUOTIOLWVTAG TPOCSLOPLOUOUC VL0 GUYKEKPLUEVEG LOLOTNTEG TNG CUOKELNC. Eti-
ong to Eclipse &nuoupyel umokataAoyoug TLUWV Tou aneuBUvovtal o€ cUYKEKPLUEVA emimeda
API, oA\ pmopeite va eMIAEEETE GUOKEVEG XpNOLUOTOLWVTOG AAAOUG TTpoadloplopout. Ma ma-
padelyua, uropel va B€Nete va xpnotuomnotoste otabepd mAdtog kat UPog yla tnv ImageView
TIOU TIPOoBECAE OTNV TIPONYoULEVN gvotnta, pocapuolovtag to Péyebog mou gudaviletat
oto péyebog 0006vNC TNG CUOKEUNG.

la va emttevyBel autd, Ba purmopoloate va MPOCHECETE UMOKOTOAOYOUG TLLWV YLa KAOE [E-
yebog n mukvotnta avaluong ("-small", "-large", "-hdpi", "-mdpi", kAn), pe éva apyeio dlaota-
OEWV yLa KABe pia. TupnephapBavovtag pia T Stdotaong os kKABe £va amo autd Ta apyeia,
Sivovtag otnv tun to 6o ovoua aAhd Stadopetiko apluo, to Android emiléyel auTtoOpATA TO
OWOTO YLaL T CUCKEUN TOU Xproth.
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6. AnAwtiko Epyou

To SnAwTkd £pyou e€umnpetel moAAamAOUC OKOTIOUG: Ao TOV TPOaSLOPLOUO TNS CUCKEUQ-
olag tng ebappoyng, TNV meplypodn LE TUTILKO TPOTIO TWV TUNUATWV TNG epappoync, SnAwveL ta
Skalwpata xpriong, tTa anapaitnta enineda API kat tig cuvdedepéveg BLBALOBNKES. YIidpxouv
anapaitnTo Kol TPOALPETIKA TUAUATA TOU TToU EPAAUBAVOULV [ia TToLKIALA oToXelwy Kal Xa-
POKTNPLOTLKWV.

Zto)oL

Ot poBntéc va propoulv va:

e Avayvwpllouv TNV avaykn EMAOYWV XELPLOMOU KaL TNV oUVEEDT) TOUG e TIG ipodLaypadeg
™G edbapuoyng Toug

¢ Avayvwpilouv TNV avaykolotnTa EVOWUATWONS TWV EMAOYWY QUTWV O L0 0LUTOVOUN
ebappoyn kal to poAo tou SnAwtikol otn Stadikacia autr otnv mepintwon Android
epapuoyng

¢ [epypadouv tnv Slaxeiplon TG MOAULOPPIKOTNTAG OE GXEDN LE TNV EKACTOTE XPron

¢ Avayvwpilouv cuvnOn ototyeia evog SnAwTikol

¢ [pooapuolouv £T0LUEC eYYPADES OTIC AVAYKES TWV EPYWV TOUC

Evotnteg Kedpalaiov

¢ To otolyeio Tou AnAwtikoU

¢ To otolyelo Uses-SDK

¢ To otolyeio Epappoyng (Application)

¢ Jtolyela Apaotnplotitwy (yla Tig KAACELS SpaoTnplotitwy)
e Jtolela Intent Filters

¢ [pooPBaoelg (Uses Permission)

* JUOKEUEC XpNnotn

e AM\EC OUOKEUEC
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6.1 To otolyeio Tou AnAwTtikov

21OV PLUIKO KOTAAOYO TOU €PYOU MG UTIAPXEL TO apXeio SnAwTikou (manifest). MmopoUue va
10 SoU e pe Sladopoug Tpomoug oA va B€Aou e va to SoUpe otnv avBevtikr (XML) popdn tou
TIPEMEL val TUAEEOUE TNV avTioTolyn €TkéTa, Tou oto Eclipse ovoudletal «AndroidManifest.
xml»,

210 apxelo dSnAwtikou epdavilovral eyypadég yla dladopa atolxeia Tou €pyou. H mpwtn
gyypadn Hetd tn dnAwon tng ékdoong tng yYAwooog eival autr mou adopd oto (610 To SNAWTIKO
Kot amotehel tn pLlikn gyypadn pag Sevdpoeldoug popdnc. Ta enineda twv Stakhadwoewv
elval epdavn ylati ta madLd evog otolxelou akoAouBoUv ThV ETIKETA AVOLYLOTOG TOU oToLXEloU,
TIPONYoUVTaL TNG ETIKETAG KAELGLLATOG TOU Kat ypddovTal Tio «LEca» oo TO YoVED — 0To (510
onuelo mou €ekvoUv Kol Ta XAPOKTNPLOTIKA TOU.

Ta BAoLKA XOPAKTNPLOTIKA TTOU £XOUV OUTOUATA CUMTANPWOEL elval To dvopa Tou MaKEToU,
n eowtepkn (versionCode) kat n e€wtepikn (versionName) ovopaocio tng £kdoong. Av umoBé-
OOUE OTL £XOUE OVOUAOEL, OTAV TO EEKLVAOALE, TO £py0 pag myfirstapp n oxetikn eyypadn Oa
TIPETEL VO MOLALEL KATWG £TaL, av Ttapadeipoupe Ta ototxeio madLd Tou mpLv amod to KAEiouo:

<manifest xmins:android="http://schemas.android.com/apk/res/android"

package="com.example.myfirstapp"

android:versionCode="1"

android:versionName="1.0" >
</manifest>

To makéto (package) mpokUmTel and ta 6ca SnAwoate Katd Tn Snuioupyla Tou £€pyou Kal
€lval oUCLOOTIKA TO TIANPEG SEVTPO KATOAOYWV TTOU 0pIloTNKE yLa TV edapuoyn Hag LE OAa Ta
TIEPLEXOMEVA TOU. H e€wTepLkr ovopacoia Tou €pyou elval auth mou BAEMEL 0 XprioTng Otav yla
napadetypa Bplokel Tnv edappoyr oto Play Store kat propet va akohouBrjoetL omola cuppacn
anodaocioete yla va Stakpivovral ot ekSOOELC.

H eowteptkn ovopaocio adopd oToug MPOYPAUUATIOTEG A Elval EMIONG QUTH TTOU XPNol-
porolei to (610 to Play Store yia va Stakpivel tng ekO0eLC. Asv 0KOAOUDEL KATIOLOL GUYKEKPLUEVN
oLUPBAoN OUWE 0 OPLBUOC TTOU ATOTEAEL TNV ECWTEPLKI] OVOUAOLA LG EMOUEVNC €KGOONC TIPE-
TEL VA elvat PeyaAUTePOG amo KABe ponyouevnG — LoLaitepa av BEAETE va TNV OVOPTIOETE OTO
Play Store.

6.2 To otolxeio Uses-SDK

To emdpuevo otolxelo oto apyeio tou dnAwtikou eival n dnlwon xpriong tg €kdoong SDK
(uses-sdk). Ta xapaktnpLoTika Tou pocdlopilouv to eAdyLoto emninedo APl ald kal To emninedo
0TOX0 yla T omoia okomeVeTe va eheyxBel n Aettoupykotnta tng edappoyns. To mpwto mpoodt-
opiZetL to ehayioto API oto omoio mailet n epappoyn evw to SeUTtepo to APl 0To omolo éxeL MAnpN
Aettoupyikotnrta. Kot autd ival ta (Sta mou goelg opioate katd t dnuoupyia tou €pyou. H
avtiotolyn eyypadn Ba Seixvel eival kanmwg £toL:

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="18" />

Elvat Suvato va oAaxBoUv oL TLUEG AUTEG O OMOLOSNTIOTE XPOVLKO onUElo. MOALG OUWC oA-
Aa&€ouv oL ekddoeLg Tou SDK mpémel va EavadounBel (rebuild) to épyo. To Eclipse to kdvel auto
apeoa. Kot urtdpyet Aoyog yLa va yivel KAtL TETolo: To eAdyLoTo emninedo APl mpooblopilet molot
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XPNOoTeG Ba UmopouV va XPNOLUOTOLGoUV TNV €hOpUOYH OAG - XPNOTEC TIOU N GUCKEUH TOUC
xpnotpormotel xapnAdtepn ékdoaon Sev Ba €xouv mpooPacn og auth).

Kavovika n ebappoyn mpemnet va Sokipaotel yia OAa ta APl petagl eAdyLoTou Kol otoXou
TIAVTWC YLoL 00Q EPLOCOTEPQ lval autod duvaro. Ma pia epappoyr, KaAod elvat va €xeL HEyAAo
daopa ekddoewv Android oTig omoieg va AelToupyel ELOIKA av TIPOKELTAL YO TwAOUEVN €kSoon.

H eyypadn kAeivel pdvn g UE TO «/» TIPLV TO «>» EMELSI TO OTOLKELO AUTO Sev €XeL TaLSLA
yla va xpeladetal EExwpLoTr] ETIKETA YLa TO KAELOLUO.

6.3 To otowyeio Edpappoyng (Application)

‘Exoupe Kat aAAoU avadepBel 0To MWE KATd TN ypadn KWK TNYOLVOEPYOUAOTE AVAUES
oe dladopa XML apyxeia, XpNOLLOTOLWVTAG TUTIOTIOLNEVO GUVTOKTIKA UTTOSELyaTA Yia VO KA-
VOUE avadopEC amo To Eva otolyeio mopwv oto dAAo. To (6lo pmopel va cupPaivel Kat péca
oto (610 apyelo pe avadopeg devdpoeldouc yapaktrpa oe AAa otolxeia.

To emdpevo otolxeio oto apyelo SnAwTtikoU, To otolxelo epappoyng, lval Eva Koo mapd-
Selypa TETolOg TepIMTWong mapoTL Exel eloayBel amod to meplBarlov, otny MePIMTwor] Hog To
Eclipse, kat oL amno mpoypappatiotr. Etol n eyypadn yla to otolxeio Edappoyng Ba avoiyel pe
T XOPAKTNPLOTIKA Tou oG Ba mepllapBavel emiong eyypadeg yia ta ototyeia mawdid tou. Mua
ETIKETA AVOLYUATOG YLa TO OTOLXElO aUTO Bat ExeL TETOLA HoPDdN:

<application

android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >

Mpooéfte TI¢ avadopég TUMOU « @<UTIOKATAAOYOC 1 apXEl0 TTOPWV>» OTA XAPAKTNPLOTIKA
Tou otolelou. AUTEG LaG EVNEPWVOLV yLa T BEoN TNG avtioToyng TLUNG:

To icon €xeL oplotei n Tumomnolnuévn elkova launcher tou android mou umapyel wg apxeio
ic_launcher ota oxeblaoipa, oo nposmhoyn.

To label pag mapamnéunel o éva OTOLKELD TUTTOU TLUAG String mou €xel amoBnKeuTel Ue TO
ovoua app_name oto apxeio strings.xml (umokatdAoyog res/values) Ko TEEPLEXEL TNV OPXLKI] LLOG
dnAwon yla to dvopa tou £pyou Slatnpwvtag ta kepolaio — yio AOyoug avayVwoLUOTNTOS (0WE
TIPETTEL VOL AVTIKOTOLOTOOEL.

To theme pag mMapamMEUNEL O £va OTOLKELO TUTIOU TLUAC style mou €xel amoBnkeutel pe o
ovopa AppTheme oto avtiotolyo apxsio (styles.xml otov umokatdloyo res/values). Mpokette
YLOL TIPOETUAEYEVO OTOLXELO yLa GAAN pia dopd.

6.4 Ztoweia ApaotnplotAtwy (yLa T KAACELG SpaotnpLlotiTwy)

Méoa oto otolxeio Edpappoyrg unapyouv Ta otolxeia Apaotnplotntwy. H&n otnv edappoyn
0QG TPETEL VA UTIAPXEL HLa gyypadn yla €va TETOLO OTOLXELD TTOU AVTUTPOCWTEVEL TNV KUPLA
KAdon Apaotnplotntag (Activity) mou Snuiloupyrnooate EEKVWVTOG TO £pYO.

To otolxelo autd eival mawdi tou otolxeiou Edappoyng ahdd €xel kat Ta SIKA Tou maldld
onwe Ba SoUpe apéowd PeTA. H eTikéta avolypatog autol Tou otolxeiou Ba €xeL tnv popdn:

<activity
android:name="com.example.myfirstapp.MainActivity"
android:label="@string/app_name" >
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To XapOKTNPLOTIKO name TEPLEXEL KAl TIAAL £Vl TTANPEC LLOVOTIATL OTO TAKETO TNG EGOPUOYAC.
To xapaktnplotiko label mepiéxel tov Titho Tou mapabupou otav n dpactnpldtnta sival otnv
000vn. Ao mpoemiloyn elval To (810 mou cuvavtoaue Kat oTo otolxelo application.

Otav £pBeL n wpa va PooBEoeTe VEEG SPACTNPLOTNTES UMTOPELTE VAL TLG TPOCOECETE PUECQ OTO
otolyeio Edappoyng Kat Letd TNV eyypadn yia thv kupla Spaotnplotnta. H eyypadn yla to véo
otolyeio Ba éxeL tn popdn:

<activity

android:name=" com.example.myfirstapp.NewActivity" >
// 6w pnaivel o kwLkaAg yla TN véa dpaatnplotnta
</activity>

Apaotnplotnta 6.4

Avartuéte mMARpwE pla véa dpaotnplotnTa yla thv epapuoyn oog. Ekpetaleuteite, omou
UTTOPE(TE, TIG SuVATOTNTEG EMOVAXPNOLLOTOINONG KWK, GXESLACIUWY KO TLLWV.

6.5 Ztolyeia Intent Filters

Mpw avadpepBoupe ota dpiktpa npobécewv (Intent Filters) ypelaletal va avapepboupe ou-
vToua otig idleg TG MpoBéaoelg (Intents). Mia MpdBeon elval Eva avtikeipevo avtaAayng pnvu-
UATwV Tou Umopel va xpnotpomnotnBet yia va {ntrioel pia cuviotwoa ( factkd Sopikd otolxeio
- component) pLag ebapUoyng TNV EKTEAEDN LLAG EVEPYELAC OTTO Uia AAAN. OL CUVIOTWOEC QUTEG
QVIKOUV O€ TEGOEPLS TUTOUG: TIC Apaotnplotnteg (Activities), Tig Yninpeoleg (Services), toug Mpo-
unBeutég Meplexopévou (Service Providers) kat toug Aékteg Ekmounwy (Broadcast Receivers).

Xwplg va emektabol e oTIg eEMPEPOUG AeLToUpYieg KABE Katnyoplag apkel va TIOUUE OTL oL
OUVLOTWOEG pLag epappoync udiotavrol aveédptnTa n pia amo tnv GAAN Kat n MKovwvio Toug
otnpiletal oxedOV AMOKAELOTIKA O AVTOAAQYEG LNVULATWY OL OTIOLEG UAOTIOLOUVTAL QL0 QVTLKEL-
peva mou ovopalovral MpoBéoelg (Intents). Eva Té€tolo aviikelpevo petadpépet mnpodopia tnv
ornoia a€lomolel to Android yLa va EVTOMICEL IOl GUVLOTWO O VL EKKLVAOEL 0ANA kL TAnpodopia
TIOU N ouVIOTWOQ, N omoia Ba emAeyel, Ba YPNOLUOTOLAOEL YLOL VO EKTEAEDEL TNV EVEPYELA (OTIWG
data specifications). To avtikeipevo petadépetal otny EMAEYUEVN CUVLOTWOO UE TNV KAAON TNG.

Aoxeta amo tn dopr evog TETOloU PNVUpaTog ival GavePO OTL LA CUVIOTWOO — OTNV TTE-
pimtwon pog ua Apaotnpiotnta (Activity) — dev propel var eKTEAEDEL TLG OXETIKEG 08nyieg av
Sev umopel va Tig evtomioel. To QVTIKELUEVO HETADEPETAL OTNV ETUAEYHUEVN APaoTNELOTNTA AANG
€KELVN TIPETEL vaL £XEL VA TIPWTOKOAAO XELPLOUOU Tou. MPAKTIKA XpeLAETAL £VA TETOLO TIPWTO-
KoAAo, 1] aUvoAo odnylwy, yla kaBe mbavr Mpobeon ou Ba kAnBel va uAomoLnoeL.

‘Eva diltpo Mpobeoewv meptypddel Tic MpoBETELS OTIC OTOLEG N UNTPLKN TOU ApaoTnplotnta
umopel va avtamnokplBel. Eite AaBel pia MpdBeon yia va eKKVACEL TN AsLToupyia Tng elte yla va
eKTEAEDEL KAmoLla evépyela To didtpo Ba kpilvel av n Apaotnplotnto UMopel va eKTEAECEL Kol
TWG.

Itnv edapuoyn oag, oTnv KUpLla Apaoctnplotnta undapxet nén éva ¢iktpo Npobéoewv. Autd
€XeL TNV akOAouBn popodn:

<intent-filter>

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

</intent-filter>
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To ouykekpluévo ¢pidtpo adopd otnv Kupla dpaoctnplotnTa Kat mpocdlopiletl otL autn Ba
TIPETIEL VAL EKKLVNOEL OTAV EKKLVAOEL N ebappoyn. Mo To 0KOMO AUTO XPNOLUOTOLEL TO OTOLKELD
action oto omolo kataloyoypadeitat n evépysia MAIN. To otowyelo category meplypadel TNV Ka-
Tnyopia tou cuykekptpévou didtpou (LAUNCHER). XpnoLUomolwvtog Toug KataAoyous Twv 600
QUTWV TUTIOTIOLN LEVWVY OTOLXELWV aTtd KowoU TPoodLopilel Tn UNTPLKA TOU ApaoTtnpLdTnTa WG TO
onuelo eloodou yla tnv edbappoyn Kot KAveL oadEg OTL N KUpLo. ApaotnpldtnTo XPnoLUomnoLeiTal
OTOTE EKKLVEL N epappuoyn.

6.6 MpooPacelg (Uses Permission)

Ta otokeia MpooPfaoews 6ev elval UTIOXPEWTIKA yla €va SNAwWTLKO. Mo autd To Adyo Kot
1o Eclipse &ev meplhapPavel Tétola otolyela autopata otav Snuloupyeital éva épyo. Ouwe ta
otolxeia NpooPacewg, eMITPEMOUV va {NTrOEL 0 TIPOYPAUUATLOTAG TNV artodoxn amnd to Xpnotn
NG EKTEAEONG QIO TNV EPOPHOYN EVEPYELWV TIOU QUITOLTOVV, LE TOV €Vl i} TOV GAAO TpOTO, TNV
€yKpLon tou.

OL eVvépyELEC TTOU ATALTOUV TNV £YKPLON TOu Xprotn mepllapPavouyv tnv xprion dedopévwyv
amno to Sladiktuo, TNV eyypadr oe eEWTEPIKEC LOVASEC VNG, TNV IPOCPACN O TEXVIKA Xa-
POKTNPLOTIKA TNG GUOKEUNG OMWG N KAUEPA 1 TO Ukpodwvo. Mwa MpdoPacn €xel Tn popdn
avadopdg os pio kataloyoypadnueévn eVEPYELQ TOU TUTIOTIOLNEVOU OTOLXELOU permission Kol
ExeLtnv €€ng doun:

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

Av n edappoyn £xeL avaptnBel oto Play Store ol mpooBaoelc Ba daivovral otnv avaptn-
on WOTE oL XPAOTEG VA TIG YVwpLlouv TPV «KaTteRAcouv» TNV epapuoyr. Ma va mpoxwprnoouv
TIPETIEL VAL EYKPLVOUV TIG TPOOPACELG TTOU {NTATE WOTE N ePOpPUOYI 0AG VO UMOpPEL va TPEEEL 0T
OUGCKEUN TOUG.

6.7 ZUOKEUEG XpROTN

Yapxouv €MMAEOV KATIOLAL [N UTIOXPEWTLKA OTOLXE(O TOU SNAWTIKOU TIOU EMITPEMOUV vVal
TieplypadoUV OTOLXELA KAL TEXVIKA XAPAKTNPLOTLKA UALKOU OAAG KOl AoyLopLkoU Tou ival ama-
paitnta ylo tn Asttoupyla piog ebappoyng. Kot maAL xpnotpomnololv avadopEg og KATOL TUTIO-
Tiolnpéva otolyeia Ta ool OpWE UmopolV va emeKTaBouv KAtaAAnAa.

EvelkTIKA, HEOW TOU oToLXelou uses-configuration Umopouv va mpocdLopLoToUV AALTOELG
ylo tnv mAonynon kat emloyEg MAnktpoAoyiou kat 08ovng adng. 2to otolyelo uses-feature prmo-
pel va kataloyoypadnOel €va amatToUPEVO TEXVIKO XAPOKTNPLOTIKO €(TE 0TO UALKO €iTe 0TO AoyL-
OULKO Pe artAn avadopd Tou ovOpaToC Kal pia onpaia Suadikou (Boolean) tumou. Auto pmopetl
va adopd otn xprion emhoywv tou Bluetooth f tng kAuepag, Twv aoBNnTHPwWV r) TOU EVIOTULOUOU
B€onG. TENOG e To oToLxelo supports-screens mpoablopilovrtal peyedn 08ovng mou unootnpilo-
vToL amno tv ebappoyn, mpoodlopllovtag XapaKTNPLOTIKA TTou cuvSéovTal elTe e To péyebog
€LTE LE TNV TTUKVOTNTA TNG ATELKOVLONG.

Apaotnplotnta 6.7

Avalntelote TOV TPOTO IOV GUVTACETOL TO OTOLKELD supports-screens Kol mPoodloploTe wg
UTooTNPL{OLEVO TO HEYEBOG 0B0VNC TNG CUOKEUNG TTOU XPNOLUOTOLE(TE yLa TIG SOKIUEC TOC.
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6.8 ANAEC CUOKEVEC

AvadEpape og TTpoNyoUL eV apaypado TOUG TEGOEPLS TUTIOUG CUVIOTWOWV LG Epapuo-
yNG. Napotl Sev emektaBAKAUE 0T XPron Toug eival GavePO OTL LEXPL OTLYUNG EXOULE TIEPLYPA-
PeL éva SNAWTLKO TTou MEPAAPBAVEL LOVO TOV €Vl QIO TOUG TUTIOUC, CUYKEKPLUEVA TIG ApaoTn-
PLOTNTEC.

Otav 0uwg €xoupe oAoKANPWUEVEG EDAPOYEC AUTEG CUXVA ATALTOUV TN Aeltoupyia Sladt-
Kaowwv oto Babog (background), tn Staxeiplon Sedopévwy kal tng mpOoPacnG 0 AUTA Kal TNV
amodoxf UNVUUATWY/ AVAKOWWOEWY TOU GUCTAUATOG. Mo TV KABE pio ard auTtég Tig Asttoup-
vleg xpnouomnoteite évog amod toug AAOUG TPELG TUTIOUG:

la va emtpéPoupie TN AeLtoupyia SLaSIKACLWY OTO TTOPACKAVLO XPNOLLOTIOLOUKE TLG YTinpe-
oleg (Services). Mo va To KAVOURE QUTO , amalteital n eyypadn tou otolxeiou service oto SnAw-
TIKO KalL HOALoTa pla Gopad yla KaBe kKAAon Service — akpLBWE OTWE Kol e TG ApaoTnpLOTNTEG.

Ma t Slaxeiplon tng mpooPaocng oe mnyég dedopévwv oto Android xpnotponoloUvtal ot
MpounBeutég Mepleyopévou (Service Providers) mou eyypadovtoal xpnoLLOmoLwvTag To oTolxeio
provider.

Ma va propel pa epapuoyn va déxetat attiuata Mpobéoswv (Intents)and aAleg epappo-
VEG 1 KOl TO 0UOTNUO. XPNOLUOTIOLOUUE TouG AékTeg Ekmopmnwy (Broadcast Receivers) eyypado-
vtag to ototyelo receiver.

OL Aemtopépeleg 6ev lval LOLaLTEPA CNUAVTIKEG O QUTO TO onueio aAAd n avadopd Twv
TUTIWV elval amapaltnTn ylo Ty MANPECSTEPN KATAVONON €VOC SNAWTLKOU.
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7. Aebopéva edappoyng

Ta deSopéva plag epappoyng amoteAdolv To MAéov evaiobnto otolyeio tng. H Staxeipion
TOUC Mailel oNUAVTIKO poAo otnv Suvatotnta va e€aoPaAloTel N aoPAAELD KAl N OKEPALOTNTA
Touc.

Ztoyol

Ol poBntéc va pmopoulv va:

¢ [eplypadouv Tov Tpomo Staxeiplong twv ouvnBwy TuTwv Sedouévwy

¢ Alakpivouv tn dtadopd petaly Private Internal files, Public External Files

e Ixeblalouv tn Slayeiplon Baong Sedopévwv HEow edapuoyng

e XpnotluomoloUv Toug TUTIoug SeSopévwy yla va e€aodalilouv tnv aodhAAeLd TOUG.

Evotnteg Kedahaiou

¢ Tumol edopévwy (shared preferences, Private Internal files, Public External Files)
¢ Aoddleia deSopévwv

e Baoelg debopévwy

¢ Aladiktuakd 6edouéva
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7.1 Tunol 8ebopévwv (shared preferences, Private Internal files, Public External
Files)

Yrapyouv tpelg Stadopetikol TpOTOL va XELPLOTEL Kavelg dedopéva péoa anod TNy epapuoyn
XWPLC val eprhakel pe Baoelg Sedopévwy n to Stadiktuo. Mmopel va xpnoLUomoLoeL TV KAAon
Shared Preferences yla va arnoBnkelosl dedopéva Twv Bacikwy (primitive) TOMwWV , UMOpEL va
XPNOLUOTOLOEL ECWTEPLKY AoBNKEUGN 0T UVAKN TNG CUCKEUNG KAL VO XPNOLUOTIOLRCEL TV
e€wteplkn amobrkevon.

7.1.1 Xpnowponowwvtag shared preferences

H kAaon SharedPreferences eivat n o amAn popdn anobrikeuong aAd Kat n Lo epLopL-
ouévn. Emutpémet tnv Slaxeiplon Twyv onotoudnmnote Bactkol tumou (boolean, float, int, long,
n string) dnuioupywvtag {evydpla oVouATwyY Kat TLHWY. H avtiotoiylon Ba mapapueivel o OAeg
TLG EMOUEVEG MEPUTTWOELG EVEPYOTIOLNGNG TNG EPAPUOYNG.

Juxvn xpnon tng SharedPreferences sival n amoBrkevon pubuicewv Tou Xprotn ywa tnv
ebappoyn KaL amod eKELTTPOEPXETAL KAL TO OVOU TIPOTIUAOELS (preferences). Elval tblaitepa xpn-
OLUEG O€ OXEaN UE eMAOYEC EUdAVIONG Kal CUMTEPLPOPAS TNG edappoynG oag. A SoUUE WG
ylvetatl auto otnv mpaén:

Apaotnpotnta 7.1.1
TKOTIOG TNC SpAOTNPLOTNTOC AUTHC VAL ELOAYOUE KATTOLEG TIPOTLUAOELG oTNV EdOpUOYH COC.
Oplote ) dnuoota petapAntr) MY_APP_PREFS kol XpnGOLUOTOLELOTE TNV YLOL VO AVAKTHOETE TPO-
TIUNOELS oaG. MeplhaBete Touldylotov Tnv avaypodn Pressed oto kouprni thebutton. Oa xpela-
otel va elodyete TNV KAdon android.content. Shared Preferences.

7.1.2 Xpnoipomnowwvrag internal files

Otav owvete apxelo 0TV ECWTEPLKN VAN TNG CUCKEUNG OUTA ELVOL Ao TIPOETUAOYH LOLW-
TIKA yLa TNV edappoyn cog. H ouokeun ta Bewpel Tunua tng epappoync, Sev mpoodEpel amneu-
Belac mpooBaocn oe autd £€w amod TNV edopUoyn, EVW TO ATMOUAKPUVEL OV AMOUAKPUVOEL n
ebapuoyn.

H &nuioupyla evog dakéhou otny ecwteplkn uvnun (Internal storage) yivetat xpnotuomnot-
wvtag tnv KAdon FileOutputStream tnv omola £Ll0AYOUME UE TOV YVWOTO TPOTO amd tn Béon
java.io.FileOutputStream. Ma t dnuloupyia amatteital £va dvoua kat évag tpomoc (mode) mpo-
oBaong. Edpocov o tpomog oplotel private o ¢pakehog Hrmopel va xpnotpomnotnBetl povo amo tnv
ebappoyn:

FileOutputStream fileOut = openFileOutput(“my_file”, Context.MODE_PRIVATE);

Jtnv mpdén eivat kaho va eAéyxoupe mpwta av n dtadikaoia el06dou/ e€660u sival ebikth
yla va unv KoAAnoetl n epapuoyn. Ma to Adyo autod xpnoLomnoloUpe Eva Umhok Sokiung ( try).
Av yLa kamoto Aoyo mpokAnBel éva exception tote ekteleital o Kwdikag oto Catch prmhok kata-
ypadovtag anAd to cupPav oto Log. MNa va e.odyoupe TNV KAGon Log e TO yWwaoTo TPOTo Ty
glodyoupe amno tn B€on android.utility.Log. To puRvupa AdBoug, av mpokUPeL, Ba dpavel emopé-
vwg oto Android LogCat.
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Apaotnpotnta 7.1.2

IKOTOG TNG SpaoTNPELOTNTAC QUTNG ival n dnuloupyia kat enefepyacia evog internal file yia
v edpappoyn oag. Xpnotponoleiote €va Try block oto onueio mou Ba dnuloupyeite to apxeio.
O OXETIKOG KWIKAG Ba TPEMEL va glval KATIWE £TOL:

try{
FileOutputStream fileOut = openFileOutput(“my_file”, Context.MODE_PRIVATE);

}
catch(lOException ioe){

Log.e(“APP_TAG”, “IO Exception”, ioe);
}

Yhomoleiote TV eyypadn kat avaktnon dedopévwy and to apxeio. Mmopeite va cuvbéoete
TLG EVEPYELEG QUTEC UE £Va OTOLXELD, OTIWG O¢ IOV UE Eva text box 1 éva Kou T, péoa otnv KUpLAL
SdpaotnplotnTo.

7.1.3 Xpnoiponowwvtag external files

Me tnv npoimnoBbeon OtL n cuokeur] oog Slabétel e€wTeptkn UvAun (external storage) umopsi-
Te Kot eKel va armoBnkeVoETE apyxela. € aUTH TNV MEPUTTWON Ta ApyEia oag lvat amd mpoemilo-
yn dnuoota, auto dev pmopel val aAAAEEL Kal Katd oUVETTELX AAAEC EDOPLIOYES EXOUV SuvaTOTNTA
V0L T TTPOOTIEAACOUV. MOl EEWTEPLK UVILN UITOPEL VA elvat pia KapTa SD, KAToLo adalpolevo
UEoO amoBnkeuong N amAd ECWTEPLKI VAN XOPAKTNPLOUEVN WG EEWTEPLKA OO TO GUCTN L.

AvTiBeTa OO TNV ECWTEPLKA MVAIN, EEWTEPLKN SEV UTTAPYEL TIAVTA EVW OE KATIOLEG TTEPLTTW-
OELG UIMOpPEL va UTtapXeL e€WTEPLKN UV AAAQ VOl Elvatl LOVO YLl AVAYVWGT OTIOTE OEV UMOpE(TE
va SnuLoupynoste apyeia ekel. MpLv armo T eVEPYELEC TIPETEL VAL SLEPEUVHOOULLE TL LoXUEL. AUTO
ylvetal pe tnv:

String extStorageState = Environment.getExternalStorageState();

HouuBolooslpd extStorageState umopeiva ouykplBei twpa pe media tng kAdong Environment
TIOU QVTUTPOCWITEVOUV TLC KATOOTAOELG TNG EEWTEPLKNG UVAUNG

Av SlaBétoupe eyypadun e€wteptkn pvnun tote Ba elval aAnOng n TLUr mou MPOKUTITEL Ao
Tov éAeyyo Environment.MEDIA_MOUNTED.equals(extStorageState). Av StaBétoupe un-gyypa-
Yun (Read-only) e€wteptkn pvrAun tote Ba elval aAnbng n T TOU MPOKUTITEL OO TOV AVTi-
otolo €\eyxo Environment.MEDIA_MOUNTED_READ_ONLY.equals(extStorageState). Ot €\ey-
XoL autol prmopouv va xpnotpomnotnBouv o éva pwAtacpévo If mou avtikabiotd to Try pmhok
NG mponyoUlevng mapaypadou.

Duolka xpelaleTal TPWTA VoL EXOUE TN OXETIKA pooBacn (permission) 0to SNAWTLKO:

<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE"/>;

Me 6ebopévo OTL UTIAPXEL N OXETIKN Suvatotnta ypadng, XPeLalOUaoTE ENioNG VO AVAKTH-
OOUUE KalL T B€on Tou OXeTIKOU KATOAOYoU TPV armoBbnkelooupe. Auto yivetal (yia API level
>=8) ue tnv getExternalFilesDir omdte n dnuioupyia tou dakélou maipvel Tn popdn:

File myFile = new File(getExternalFilesDir(null), “MyFile.txt”;);

H xpnootnTa tTwy e€WTepkwV apxeiwv avadelkvueTal otav oL ehapoyES Yivouv EPLoCO-
TEPO TIPOXWPNUEVEG OTIOTE Uropel va elval okOmLUo va enefepyaletal kaveic apyela Slabgoiua
Kol o€ AAEG edapUoyEG. Eva kalo Tapddelypa eival 6Tav avarmTtUOC0UE O 00U (Ta EpYaAEiwY
yla KATTIOLOV €LSLKO OKOTIO.
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7.2 Aodalera debopcvwv

Elvat dpavepo ot amd toug Tpelg Tpomoug Staxeiplong Sedouévwy TG MponyoUeVnG EVo-
NTOG, N XPon e€WTePIKWY apxeiwv elval Tavtoxpova o TAEoV SUVAULKOG OAAA Kat 0 AlyOTepO
aodpaing yla ta Sedopéva pag. H emhoyn tpdmou Slaxeiplong mailel onuavilkd poAo oto emi-
nedo aodoaleiag.

H xprion ka, moAU eploodtepo, n Snuoupyia Stadiktuokwy dedopévwy maillel emiong on-
HOVTIKO pOAO KaL TO 610 pmopel va ouppaivel pe Tov TpOTo Tou Staxelplopaote pia Baon be-
Sopévwv. Ta T SU0 aUTEC tepUTTWOELg Sedopévwy TG epapuoyng pag Ba avadpepbole oTig
800 €MOUEVES EVOTNTEG TOU TTOPOVTOG Kedaaiov.

Aol topayovTeG tou mai{ouv eMmiong POAO lval OL TPOTOL ETUKOWVWVING TNG EPAPUOYNG EV
VEVEL UE To oUoTnua Kot GAAeG epappoyEG. H avtadayr unvupdtwy kat n duvatotnta xpnot-
pomoinong TUNUATWY TG ehapUoyng oag oo GANEG eival U0 OKOUA TTAPAYOVTEG TOU EMIONG
ennpealouv aA\d pe Toug omoioug Ba acxoAnBoul e og eMOUEVO XpOVO.

7.3 Baoelg debopEvmv

Ot Baoelg dedopévwy amoktolv onpacio wg emdoyn anobrkeuong dedopévwy o Vo mepl-
TITWOELG: OTAV 0 OYKOG TwV SeSopévwy yivetal ToAL peydlog n otav n Sopn twv SE60UEVWV O
ylvetal Slaitepa nepimlokn. Kat otig U0 MePUTTWOELG oL ETIAOYEG SLaxelpLong TNG mponyouU e-
vng napaypadou kabiotavral acUUdopEG.

Eutuywg To Android mopéxel AELTOUPYLKOTNTEG TOGO YLo TNV Snpoupyia 600 Kat yla tny dia-
Xelpon Baocewv dedopévwy tumou SQLite péoa amo T epapuoyEg pag. Otav n edappoyn Hog
Snuoupynoet pia Baon Sedopévwy auTr elvat LOLWTIKA Yyl TV ehapuoyh.

o To OKOTIO AUTO pag Sivel Tn SuvatotnTa va XPNOLLOTIOLOOUE ULa KAAoN n omola mpo-
obEPEL QUTEC TIC AELTOUPYLIKOTNTEC TNV omola emekteivel (extends) n Sk pog kKAGon yla Thv
Baon. Méoa og autn TNV kKAdon opilovtal ot L8LOTNTES (properties) Tng PAong HéEoa amod t 6n-
Hloupyla petapAntwy KAAoNG oTLg omoleg opllovtal Ta OVOUATA TWV MVAKWY TNG BAoNE Kol oL
oupporooelpég Snuioupylag toug otnv SQL.

210 mapadelypa:

public class DictionaryOpenHelper extends SQLiteOpenHelper {

private static final int DATABASE_VERSION = 2;

private static final String DICTIONARY_TABLE_NAME = "dictionary";

private static final String DICTIONARY_TABLE_CREATE =
"CREATE TABLE " + DICTIONARY_TABLE_NAME +" (" + KEY_WORD + " TEXT, " +
KEY_DEFINITION + " TEXT);";

DictionaryOpenHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);

}

@Override

public void onCreate(SQLiteDatabase db) {
db.execSQL(DICTIONARY_TABLE_CREATE);
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Kataokeualoupe éva Ae€iko mou amoteleital and évav amho niivaka pe 600 oTAAEG, KATAAANAQ
OPLOMEVEG, yla TN A€En Kal yla Tn ohuaoia .

Méoa otnv kAaon SQLiteOpenHelper purnopol e va untepoptwaooupe Tn LEBodo onCreate yla
va SNLOUPYNOOUE TN BACN LG EVW OTAV XPELOCTOUE TPOSBaAch 0€ AUTh LECQ Ao TOV KWK
(TL.X. HLlag ApaoTNPLOTNTOC) UITOPOULE VO XPNOLLOTIOL 00U HE TG ueBOSoug TN SQLiteOpenHelper
yla va elodyou e (getWritableDatabase) kat va avaktrjiooupe (getReadableDatabase) eyypadeg.
la neploodtepa deg otn B€on:

http://developer.android.com/reference/android/database/sqlite/SQLiteOpenHelper.html.

Mo va 10000V LE Ta AmOoTEAECUATA EVOG EPWTAKOTOC (query) Kol va ta epdavicoupe otn
Slemadn xpnotn, xpnotonoloUue Tnv kAaon Cursor. Me Tnv KAAGON aUTr KATAOKEUA{OUE QVTL-
Kelpeva mou avadEépovrtal Stadoxikd o KABE YpaUUr QNOTEAECUATOC, LECW TNG TIAPAUETPOU
factory tng SQLiteOpenHelper. Ma tnv kAdon Cursor 6eg otn B€on:

http://developer.android.com/reference/android/database/Cursor.html.

Apaotnplotnta 7.3
Tulntelote otnV TAfN MIBAVEC MEPLTTWOELG L XProN BACEWV KAl UETA EVOWUATWOTE KATOLA
QMo QUTEC 0TNV EDAPOYN 0OG, XPNOLUOTIOLWVTAG ATAOUG TIIVOKEG.

7.4 Awdiktuoka dedopéva

H xprion Stadiktuakwyv dedopévwy eival Slaitepa Stadedopévn HeTAly Twv PapUoywY
Android mou ouxva Sev elval Tinote neplocotepo amod pia Stemadr] mpog Karola Stadiktua-
kA Ttnyn deSopévwy. Ma va oAokAnpwOeL n emikolvwvia pe to Stadiktuo amatteital apevog va
UTtApXEL evepyr oUVSeon oTo Internet T GUOKEUH TOU XPAOTN YL VA ETILTPATIEL N artoBrikeuon
KaL avaktnon dedopévwv Kat adetépou n mpocBaocn (permission) xpriong TN e TN OXETLKN €y-
ypadr oto SNAWTIKO ou evowpatwvel Tty android.permission.INTERNET.

la va arnodpeuxbolv KoAMAuata tne edappoyng Kahd sival ol Stadikaoisg amobnkeuong Kat
QVAKTNONG HEOW SLOSIKTUOU VA EKTEAOUVTOL EEXWPLOTA OO TNV KEVTPLKN Slemadr xpriotn g
ebappoyng. Mo To okomo auTo unapxet n kKAaon AsyncTask tnv omola mpooBETOUpE 0 KOTAA-
AnAn paotnplotnTa, Kot LECW TNG omolag UMoPOUE va avaktiooupe Sedopéva amo to Sladi-
KTUO OTO MAPAOKNAVLO KAl Vo epdavicoupe Ta anoteAéopata otn Semadr otav adiyBouv xwpic
vo adpavormotnBel n dtemadn xprotn oto eVOLANETO.

H kAdon AsyncTask mpoodépel Tig pebaodouc doINBackground kat onPostExecute yia tnv ava-
Ktnon 6edopévwy Kat tnv epdavior) Toug otn Stemadr avtiotowya. Ma tn dtaxeiplon emtotpodng
Sopnuévwy Sedopévwy unapyouv kat AAeg Aettoupyieg onwg ta JSON feeds mou ouwg dg Ba
HaG anmacxoAnoouv o auth tn ¢aon. Fevikd ol KAACELG IOV EEUTINPETOUV TNV ETLKOWVWVI UE
pia oUvoean Siktuou PBplokovtal ota makeTa java.net kat android.net.
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8. EktéAeon Kal eEkopaApATwaon

H extéleon piag epappoyng anotehel Tov OKOMO TG avamtuéng tneg. H ekobaiudtwon Si-
aodahilel T SuvatdtnTa eKTEAEONG OANA KaL TNV TIOLOTNTA TNG EUMELPLOG TOU XPNOTN MO TNV
edbappoyn. H TeEAkr OUwE mOLOTNTA TNG EUMELPLOG QUTNAG QOLTEL TNV KOTAVONGT TNG TOLKIALAG
TWV CUOKEUWV OTLG OTtoieg ameuBuvetal pia Android ebappoyn.

Zto)oL

Ot poBntéc va propolv va:

¢ Avayvwpilouv tn omoudaldTNTO TWV ELKOVIKWY CUOKEUWV yLa Unix-type Aettoupytka
e [eplypadouv tov Tpodmo mou to Android avtthapBAveTaL TG CUCKEVES

¢ Avayvwpilouv Ta MAEOVEKTAKOTO TNG T(POCGOUOLWONG oTnV eKodaAUATWON

¢ Avayvwpilouv Tnv avaykaldtnta Sopwv eAEyyou

¢ Kataokeualouv Kat xpnollomnolouyv va test project

¢ Meplypddouv ToV TPOTIO TTOU OL CUCKEUEG XPNOLULOTIOLOUVTAL OTNV EKOHOALATWON
e XpnoldomoloUv epyaleia eEAEyxou

e EkteAoUv Ta BApato eKOPAAUATWONG

e EkteloUv TNV edpappoyr Toug

Evotnteg Kedahaiov

¢ ELKOVIKEG KOl PUOLKEC GUOKEUEC

e EktéAeon

¢ 'EAeyxog (test structure, test project)
e Emuépouc epyaleia eAéyyou

e ExkodoaApdtwon

[184]



8.1 EwKOVIKEG Kol PUGCLKEG OUOKEUEG

2e mponyouuevo kedpahato eidape mwe n umootnPLEn SLadOPETIKWY CUOKEUWY EMNPEATEL
10 oXedlaopo tng Stemadng xpriotn KAl TNV 0pyAvVWon Tou €pyou avamtuéng yevikotepa. O Tpo-
TIOG IOV «TPEXEL N edappoyn Kal n aAnAenidpaon pall tng aAalel ehadpd amod cUoKEUN o€
ouokeun. lNa to Adyo auTo elval oKOTILUO, AV OKOTIEVETE VAl UTTOOTNPIEETE MOAATIAEG CUOKEUEG
KahO elval va Sokipalete Tnv edbappoyn LTe MAVW 0TI CUYKEKPLUEVEG CUCKEUEC ELTE GTOV TPO-
ocopowwtn (emulator) mou SlaBétel yla to okomd autd to meptBAailov.

O MPOCOUOLWTAC EXEL SUVATOTNTA VO PUOULOEL ELKOVIKEC CUOKEUEG TPOCOHOLWVOVTAC Slado-
PO XOPOKTNPLOTIKA Kot pUBRLcELG TOU UALKOU OO0 Kat Tou AoyLlopikoU. AeSopévng TG LeyaAng
Suadoong tou Android og éva geupl GACUA TIPAYHUOTIKWY, UALKWY CUGKEUWYV TO ToLo mbavo &i-
vat otL ev Ba SlaBétete OAeC TIC UMKEG CUOKEUEC OTIG omoieg Oa BENarte va TpExeL N edbapuoyn
oag omote Oa mpémnel va pubpioete KATAAANAEG ELKOVIKEG GUOKEVEG VLA VAL T(POCOUOLWOETE TN
Aettoupyia touc. Mpodavwe o TPOCOUOLWTAG eV TTOPEXEL OAEC TIC TILOAVES puBuioelg aAAG Sla-
BEteL TG ouxvoTEPA AELOTIOLOVEVESG AELTOUPYLKOTNTEC.

8.1.1 YAIKEG ZUOKEUEG

Ol UALIKEC CUOKEUEC elval TAVTA TTPOTIUOTEPEC VLol TIG SOKIUEG oag. Alvouv KaAUTepn &LKO-
VOl TNG EUMELPLAG TOU XPNOTN amd tnv epapuoyr EVw €lval 0 HOVOG TPOTOG va EAEYEEL KAVE(S
KATOLEG AELTOUPYLKOTNTEG TTou Sev LAoToloUvVTaL KaAG otov emulator onwe n Slaxeiplon twv
TnAedwvnuatwy N n Aeltoupyia TG miow KAPepag. AKOUA Kal av BEAETE va TPEXEL KOL O€ TTOPO-
LOLEG CUOKEVEG E SLAPOPETIKA XAPAKTNPLOTIKA N ebAPUOYN 0AG, UMOPELTE va eAEYEETE LOVO
TLG ETUMAEOV AELTOUPYLKOTNTES E ELKOVIKEG CUOKEUEC Slaodailovtag KaAUTEPN EKOVA YL TNV
TEALKI| EUMELPLA TOU XPHOTH.

O ouvnBLopEVOC TPOTIOG VA XPNOLUOTIOLCOULE LA UALKI) GUOKEUH KATA TNV avamtuén sival
oUVOEOVTOG TN CUCKEUN oToV UTIOAOYLOTH Hag péow USB. H aUvbeon cuvnBwg avayvwplletat
QUTOHOTA Ao To cUCTNUA Kol UETA N cuokeun SlatiBetat yla xpron oto Eclipse, pe to omnoio
oMnAerSpd. Mmopoupe va emiBeBalwooupe OtL auto €xel cupPel av oto Eclipse emhé€oupe
Stadoxika Window ->Open Perspective = DDMS, tote n cuckeur Oa mepthappavetat otnv OPn
Juokeuwv (Device View) ota aplotepd. Emiong pnvOpOTo GXETIKA UE TIC SLaSIKaoieg Tou eKTe-
AoUvtat otn cuokeun Ba epdavilovtal otnv OPin Kataloyou Eyypadwv (LogCat View).

Av n oUvbeon &ev ohokAnpwBel autopata mbavotata dev eival evepyn n ekopaApdtwon
Héow USB. Mnyaivoupe otig pubuioelg (settings) Tng ouokeunc, emhéyoupe Stadoxika Developer
Options = Advanced Settings 1 evaAlaktikd Applications = Development kal emAéyoupe To
KOUTAKL Ttou evepyorolel to USB debugging.

8.1.2 ELKOVLKEG CUOKEUEC

M TG ELKOVIKEG CUOKEVEG TOEClipse XpnoLUOTIOLEL TOV OLAXELPLOTH) ELKOVIKWY CUCKEUWV
Android (Android Virtual Device Manager). £& QuTOV UMOpPE(Te £iTe VA KATAOKEVAOETE piat ELKO-
VIKI] OUCKEUN HE TA XOPAKTNPLOTIKA Tou €MLOBUELTE £(TE va XPNOLUOMOLOETE UTAPXOVTEG TE-
Tolo0U¢ 08NnyouG.

Mropeite Vo XpNOLUOTIOLOETE TOUC UTIAPXOVTEG OPLOMOUC e SUO TPOTOUC: ElTE WG £XOUV
glte Snuoupywvtag éva avtitumo (emhoyn Clone) To omoio tpomomnoteite KatdANAa yLa va mpo-
ogyyloel KaAUTEPA TA EMOUUNTA XAPOKTNPLOTIKA. MOVO KAWVOL TWV 0PXLKWY OPLOUWY UITOPoUV
VL UTtooToUV emefepyaaia.

Av yvwpilete akplBws Ta XApaKTNPLOTIKA TS CUOKEUNG TIoU 00 evBladEpEL Kal auth Sev
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UTTAPXEL OTLG TIPOEYKOTECTNUEVEG UMOPELTE VAl EKKLVAOETE TN Snuioupyla véag ouoKeunG. Ekel
Ba xpelaotel va SwoeTe OVOUO KoL TLUES YLOL L0 CELPA XAPOKTNPLOTIKWY ToU EEKLVvOUV amd Tn
Sldotacon tng 006vNng Katl GTAVOUV OTOV TPOCAVATOALOUO TTEPVWVTAG armd TV avaluon oBovng,
N SLaBeoOTNTA ALoBNTAPWY Kol KALEPWY, TOUG TPOTIOUG ELOOSOU.

Y& kaBe mepintwon, adol EXEL KATAOKEVAOTEL O KATAANAOG OpLOUOG SnULoupyeite pia €L
Kovikny ouokeun (AVD) amo autov. To Eclipse Ba cag emiotpédel otn v etikéta AVD omou Ba
dalvetal n véa ouokeur. EmMAEETe T KoL HeTd emAEETe ekkivnon (Start) yia va tnv tpggete. Ito
avaduopevo pevol emhé€te Launch kat to Eclipse Ba tpé€el Tov mpooopowwt pe t véa AVD
péoa og autov. KAelote tov AVD Manager o€ autd To onpeio.

‘Otav o0 TPOCOUOLWTAG SelXVEL YPAPIKN QTELKOVION TNG CUOKEUNG Urmopeite va aAAnAoemt-
SpPAOETE UE QUTH TATWVTOC TO KOUUTILA L€ TO TOVTIKL EVW KATIOLEG CUVTOUEVTELG AELTOUPYOUV
Qo To MANKTPOAOYLo 01w To home yla to Home tng ouokeung, To ESC yia to back tng cuokeu-
NG, To F2 yLa To Koupmi menu kat GAAQ Ttou propeite va Bpeite edw:
http://developer.android.com/tools/help/emulator.html.

Av emiotpéPoupe 600 n AVD eival avouytr) oto Eclipse kal avoléoupe kal MAAL TNV OMTIKN
DDMS Ba SLamioTwoouE OTL N ELKOVLKI oUoKeun epdaviletal otn Alota tng OYng cuokevwvV
akpBws oav va nTav UAKN. Emiong Ba meptlappdavovtal pia oepd Sladlkaoleg TIC omoieg av
eMNEEou e evepyomoloUvTal Slddopa KOUUTLA yia TnV enefepyaocia touc. H Suvatotnta autn
elval blaitepa xpnoun otnv ekopoApdtwon.

Apaotnpotnta 8.1.2

KQTaoKeuAOTE pLa ELKOVLKN OUOKEUN Kal Taifte Alyo pall TG oTOV TPOCOUOLWTI WOTE VoL
QMOKTAOETE aloBnon tng AELTOUPYLIKOTNTAG TTOU UAOTIOLEL.

8.2 Ektéleon

‘Otav xpnotpomnoloUpe éva oAokAnpwpévo meptparlov avamtuéng (IDE) kat «tpExoupe» So-
KLLQOTIKA TNV edhopUoyn LOG O KATIOLA GUCKEUH, TO TepLBAAOV puBLileL TIC AeTTTOpEPELEC OL-
€UKOAUVOVTOC onUavVTIKA Tt dtadikaolo. Mapdyel éva ekteAéoipo apxeio edapUoyng, mou oTo
Android €xel eméktaon APK kal To eykaBLoTd 0T CUOKEUN €LTE AUTH €lval UALKN (Te €lKOVLKN). TO
610 duaotka yivetal kat pe to Eclipse.

ApXIKA UTIOPOUE VA «TPEEOUUEN TNV edappoyr HEoA Mo To TepBAMoV avamtuéng . e
autr TV nepintwaon Ba xpnOLUOMOLCOUE EITE L0 ELKOVIKI) CUOKEUT| ELTE LA CUOKEUT TIOU
€xel ouvbebel e To mepIBAAAOV e TOV TPOTO TIoU Teplypdae oTnv avtiotowyn napaypado
NG mponyoupevng evotntag. Quotkd yia va pnopel va eykataotabei n edbappoyr otn cUoKEUN
autr Ba TPEMEL val LKAVOTIOLEL TIG EAAXLOTEC amattroelg APl mou npoodlopioate oto SNAWTIKO.

NMpodavwe av EXETe CUVOETEL TIEPLOCOTEPEG QMO Uia CUOKEVEC 0To TtepLBAloy, yla mapa-
Selypa pLa eKOVIKA Ko pla UALKR, Ba mpénel va emilé€ete oe mola Ba tpéet n edpappoyn tnv
npwtn popd. Mmopeite emiong va TAEEETE va «TPEXELY TIAVTA 0TV (Lo A va oo pwtd. Emeldn
otav eToLUALeL TO EKTEAEDLUO oaC {NTd £va VEO OVOUA E TO OMoio OTav ETOLUAOTEL epdavileTal
otnv neploxn edpappoywv Android (Android Application) otn Alota puBuioswv ektéleong (Run
Configurations).

Otav n edpappoyr emheyel yla ektéleon, to Eclipse avtiypddel to APK otn GUOKeULT, TO EyKa-
Blota kat Eekva tnv kUL Apaotnplotnta (main Activity). Tn Stadikacia auth Ba thv xpnotuo-
TIOLOOUUE EMAVEIANUUEVA KT T SLdpKeLa TS ekopaApdTwang tpExovrag, Slopbuwvovtag Kat
Eavatpéxovtag TV epappoyn.

KaAod elval va kataypadovrat KATOoLEG TTOPATNPNOELS amod KABs SOKLUAOTIKY eKTEAEON. Ma
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TO OKOTIO QUTO TPETEL VA TNPELTAL EVa APXELO OXETIKWV KaTaypadwv To Aeyouevo Log. AuTEg oL
KataypadEg lval ouoLaoTIKA unvupata mou ypddoupe péoa amnd ta apyxela Java oto LogCat
yla va ropakolouBriooupe kaAUtepa tnv €€EALEN TG ektéleong. OL kataypadeg autég (log
messages) elvol TEPLooOTEPO XPNOLUES OTav gival GavepO amo moLo KAAGN TIPOEPXOVTAL KAl yLa
QUTO T0 AGY0 KOO glval va opyavwBouv Ta pnvipata avaloyo.

Apaotnpotnta 8.2.1
Anpoupyeiote TNV umtoSopn yla TRV MapakoAoUBNon TNG EKTEAEDNG TNG EPAPHOYNC OOC

8.3 'EAey)oc (test structure, test project)

0 €Aeyxog piag edpappoyng oto Android €xel pia dlotumia: oto Eclipse, amattel tn dnuoup-
yla evog €pyou eAéyxou (test project). Ta epyadeia mou xpnotuonoloUpe otnpilovtal oto JUnit
OM\Q pe emektaoelg el6Ka yla to Android mou mpoodEépouv adlepwHUEVOUC TTOPOUC EAEYXOU.
Me 6edouévn Tnv eumelpla amo To MPWTo KEPOG eV Ba MPEMEL VAL AVTLUETWITIOETE ONUAVTLKEC
SuoKoAiEG.

OL emektaoelg yla to Android Tou JUnit mapéxouv kKAAOELG EAEYXOU EEELEIKEUUEVEG OTLG OU-
VIOTWOEC TNG edpappoynS. AUTEG oL KAAOELG TtapExouv peBadoug ya tn Snuioupyia Peudoa-
VTIKELLEVWY Kal peBdSoug mou BonBolv otov éheyxo tou KUKAoU {wrg pLag ocuviotwaoog . Ot
TIEPUTTWOELG SOKLUWV TIEPLEXOVTAL OE TIAKETA EAEYXOU TTOU Elval TTOPOUOLA [IE TIAKETA OTOLXELWV
ebapuoyng, £T0L WOTE VA NV XPELATETAL EEOLKELWDN LE EVOL VEO OET QIO EPYAAELD 1 TEXVIKES YL
T0 oXeSLAOUO KoL TN SOUNGN EAEYXWV.

Ta gpyaleio SDK yla TNV KataoKeur] Kat TG SokLéS eivat Stabéatpa oto Eclipse péow twv
ADT. Autd ta epyaleia avtAoUv TAnpodopieg amo To £pyo ¢ epappoync mou Pploketal umo
SoKLUA KoL XPNoLHomoLloUV oUTEG TG TANPodOopLeC yia Vo SnULOUPYHoOUV QUTOUOTA T apXEia
KATOOKEUNC , TO SNAWTLKO , Kol T Sopn KATAAOYOoU yLa TO TIAKETO EAEYXOU.

Me autn tnv évvola n Stadikacia eAéyyou, mou otnpiletal oto akoAouBo oxnua, dev sivat
WOlaitepa StadopeTikn amo th dSnpoupyia Tou dlou tou £pyou. AvtiBeta epdavilel Eva Babuo
QUTOHOTIOHOU KL XPNOLUOTOLEL OlKElEC AeLTOUpYLEC.

210 JUnit, olkoSopOUUE €va 1 TIEPLOCOTEPA apXELA KWK SOKLUWY OE £va apXelo KAAoNG.
Oupoiwcg , oto Android ypnotpomoloUpe epyadeia Tou SDK yla va 0lLkOSOUNOOUE T TIEPLEXO-
HEeva evog 1 epLooOTEpWY apXelwv kwdika Sokluwv o apxeio kKAdong péoa oe €va Android
TOKETO SOKLUWY . 2T0 JUnit , Umopeite va XpnoLLomoLoeTe €va fonB0 eAEyxwv yla val EKTEAE-
OEL TIG KAAOELG SOoKLUWY . 2To Android , UopelTe va XpnoLUOTOLOETE epyaAeia SOKIUNG yLa va
HOPTWOETE TO MAKETO SOKLUNG KOl TNV UTIO e€€TaON £dapoyn, KAL 0T CUVEXELD Ta epyaieia va
ekteAéoouy éva e€elbikeupévo yla to Android BonB0o eAéyywv.

‘Eva €pyo eAéyyou gival évag KatdAoyog, 1| otnv neplmtwon pog éva épyo Eclipse, oto omnoio
SnuloupyoUL e Tov Tinyaio kwdika, To apxeio dnAwTikoU Kat dAAa amapaltnta apyeia ylo eva
TIOKETO eAEyYoU. Ma meplocotepeg MAnpodopieg oxeTka Se¢ TI¢ evotnTeg The Testing API kat
Running Tests otn Béon: http://developer.android.com/tools/testing/testing_android.html.
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Zxnpo 8.3.1 Aaypaupatiky amotunwaon tou mAaloiou eAEyywv

l'a tnv vlomoinon eAéyxwv otnv paén unopeite va deite edw:
http://developer.android.com/training/testing.html

8.4 Emyuépouc epyaleia eAEyxou

To SDK mapéyel 600 epyaheia yla EAeyxo epappoynG 0TO AELTOUPYLKO eMimedo.

To pev Ul/Application Exerciser Monkey eivat éva epyaleio YpapupnG EVIOAWY TTOU OTEAVEL
Peudo-tuxala pevpata MANKTPOAOYNONG, AyYLYLATWY KOL XELPOVOULWY O [l cUoKeU. Mrmo-
peite va to ekteAéoete pe To gpyaleio Android Debug Bridge (ADB). Xpnotpomoleital yia Thv
Tipaypatomnoinon stress-test otnv epappoyn kot tnv avadopd Aabwv mouv cuvAvINoE.

To 6¢ gpyalelo monkeyrunner eival éva APl kat meplBaAlov eKTEAEONC YL TTPOYPAUUATA
eAéyxou ypappéva og python. To APl mepthapfavel AeLToupyieg yla Tn oUVOEDN OE ULl GUCKEUN,
TNV EYKATAOTOON KL TV QTEYKATAOTOON TAKETWY, T ANPn oTyplotunwy, t clykplon Svo
ELKOVWY, KAL YLt VO TPEXEL £VAL TIAKETO EAEYXOU TTAVW OF [ £oppoyr. XpNOLLOTOLWVTAS TO
API, uropeite va ypdete éva eupl GACHA LEYAAWY, LOXUPWV Kal TTOAUTIAOKWV EAEYXWV . MTo-
pelTe Vo EKTEAECETE TIPOYPAUUATO TIOU XPNOLUOTOLoUV To APl e To epyaleio Ypaupng eVIoAwy
monkeyrunner.
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8.5 EkodaApdrtwon

H exodpaApdtwon elvat pia kpiown kot moAUmAokn Stadikacio otnv omola MpEMEL val uTo-
BAaAou e TIC EPAPUOYES LaG Yla va GTACOUV OTO EMIMESO OLOTNTAC TTOU XAPAKTNpileTaL EMAy-
veAuatiko. H dtabikaoio meptAapBAvVeL KL EVOWUATWVEL EPYOAELA KAL TIPOKTLKEG GOV AUTEC TTOU
avadEpapEe OTLG TPONYOUUEVES tapaypadoud.

H ekodaApdtwon otav yivetal og uPnAo eninedo Staodpahilel tn Bektiotonoinon tng ebap-
HOYNG KOL arautel €val oNUAVTIKO 0T SeELOTNTWY MOV KOAALEPYELTAL LE HOKPOXPOVIO EEATKN-
on. Opwg umapxel éva XapunAotepo eninedo To omolo elval amopaitnTo va ONOKTHOEL KABE
TIPOYPOUUOTLIOTAG KL QUTO YLt cuxva Xwpig tnv ekopaApdtwon n ebappoyn UMopel amid va
UNV «TpEXELy. Meplocotepeg MANPodopieg yla TNy ekoGaAUATWON UTTAPXOUV OE auTH th B€on:
http://developer.android.com/tools/debugging/index.htm.

Eutuywg ya gpdg ta oAokAnpwpéva meptBailovia avamntuéne ouvnbwg mpoodépouv ia
oelpd epyaleia mou SteukoAUvouv tn Stadikaocia tng ekopaApdatwong. To Eclipse dev amote-
Ael e€aipeon: SlaBétel pa adlepwpévn omtikr debug kat To yvwoto pog DDMS (Dalvik Debug
Monitor System) tou omolou ta epyaleia gival xprowa kad’ 0An tn Stadikocia avantuéng Kat
OXL HOVo yLa T $Aon TS EKOPAAUATWONG.

H omtikn debug meptAaptBAVEL TNV OLWVULN ETIKETA OTOU KatahoyoypadoUvTal LoTOPLKA
ekodpoaApatwvoueveg edpappoyec Android Kat To OXETIKA vApaTa péoa amod logs opyavwuéva
og evotntec. H etkéta petaBAntég (Variables) meptlapBavet Tig THéEG petaBAnTwWy ota onpeia
eléyyou (breakpoints) katd tnv extéheon tou kwdika. Ta idta ta breakpoints kataAoyoypadou-
VTOL OTNV ORWVUKN KOPTEAQ Kat Tty oin ekopaApdtwong LogCat mou éxoupe Ron SeL otnv
napaypado yla tnv ektéheon. H omtikn debug evepyomnoleitat emhéyovrag Stadoxika Window
-> Open Perspective-» Debug.

Me pio evepyn cuokeun cuvdedepévn oto Eclipse umopoupe va avoifouue tnv orttiky DDMS
en\éyovtag Stadoxika Window = Open Perspective = DDMS. H omtiky DDMS mepthapfavet
opkeTéG Sladopetikég oYelc. Exoupe nén e€okelwBel pe TNV 0Yn cuokevwv Omou daivetal n
AloTa Twv ouvOEdEUEVWV CUCKEUWV KAl cUVOETOL 0 KABE SLadIKaoia TToU «TPEXELY O€ KATOoLa
oo QUTEC. MTTOPOULLE VAL EVTOTIIOOUE TNV EPAPOYI] LOG ATIO TO OVOLO TIAKETOU. AV TNV ETUAE-
€oupe evepyomolouvTaL T KOUpTLA TG 6ng. Ano tnv ogin cuokeuwv (Device View) pmopoupe
VOl OTOOTOOUUE pLa evepyn (ektehoUpevn) Sladikaoia, va TNV EKOPAAUATWOOUE KAl VOl ETTL-
Baloupe culoyn okouTiduwy (garbage collection).

Apaotnpotnta 8.5.1

E€owkelwBeite pe g 0Pelg (Views)tou DDMS. Avoi€te Kal eVNUEPWOTE ATO TA KOUUTLA TNG
oing cuoKeLwV TNV 0PN VvUATWY Xpnotponolwvtog to koupri Update Threads, tnv oyn cwpol
noTwvtag to Koupni Update Heap.

Amo v Oin TPOCOKOLWTI SLAMLOTWOTE OTL EXETE EAEYXO TIAVW OTLG ELKOVIKEG CUOKEUEG KOl
¢ Stadikaoieg Touc.

Amo v oYin cuokeuwv eMAEETE TNV edapUOYI COC KOL TIATHOTE TO Koupni Screen Capture
(awto mou poldlel pe pwtoypadikn unxavn). Arobnkelote TV lkova ou Ba epdaviotel oto
avaduopevo apaBbupo yLa va T XPNOLUOTIOOETE KATA th dnpoacisuon.
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KukAog Lwng Spactnpiotntag (Activity)



9. KokAog lwng 6paotnpiotnrag (Activity)

Mua Kplotlpn évvola yla va yivel katavontn n Asttoupyia kaBe epappoyng oAAd Kal n TauTo-
xpovn mapoucia moAAamAwy ebappoywy o€ pia cuokeur Android elvat auth Tou KUKAou {wng
pLag dpaotnplotntag. Exete mpooglel moté OtL oe pia cuokeun Android ouxva ebappoyEC TTou
€XeTe SLAKOYPEL TN XPON TOUG TTOPAUEVOUV EVEPYEG, BAPUVE N GUOKEUT COG UETA AT KATIOLO
dlaotnua xpnong xwpelg va daivetal va umdapxet kamola ehappoyn avolytn;

Av ypnolgonotnoste tn AdBoc pébodo avakAnong yio Tn Souleld mou BEAETE va KAVEL N
edbappoyn oag, av EexAoeTe OTL TA SOULKA TNG OTOLXELX £XOUV LD OXETIKI) QUTOVOULA KOL TIPETTEL
va ta Slaxelploteite Kapld Gopd EeXwPLOTA UMOPEL VO TTPOKAAECETE TETOL TIPOBARLATO OTOUG
XPNOTEG 0aG. Av Egxaoete va aAAAEETE TNV KATAOTAON KATIOLAG SpaoTnpLoOTNTAC, VW B EMPETTE,
T PAYUATA EMLONG UMOPEL v TIEPUTAAKOUV.

H petdBaocn amod To MPOoKAVLIO OTO MAPACKAVLO Kal Tiiow emiong SokLUAleL TG epapUOYEC.
o va yivel owotd n petapaon mpénel va unopet n ebappoyn va dtaxelplotet Stadopeg evépyel-
€6 OMwG n aroBrkeuon kat avaktnon dedopévwy. H Staxeiplon autn ylvetat péoa amo Tig dtadi-
Kaoleg kKAnong/ avakAnong mou aAAaouv TNV KaTAotoon tng ehapuoyng UE KATAAANAO TPOTO.

To akoAouBo Staypappa (avaktnuévo amod tov odnyo yla Android Developers kat tn 6€on
http://developer.android.com/training/basics/activity-lifecycle/starting.html#lifecycle) divel pa
QITAOTIOLNUEV QUTELKOVLON TOU KUKAOU WG pLag Spaotnplotntag. Asixvel emiongmoleg pébodol
kAnong (callback) xpnowomnotovvtat yia va KvnBoU e pog KAl oo TV KATAoTACN GUVEXLONG.

Zxnua 9.1 KokAog {wrg Spaotnptotntac (avaktnuévo amo tov 0dnyo yia Android Developers:
http://developer.android.com/training/basics/activity-lifecycle/starting.html#lifecycle.
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Zto)OL

OL HaBnTEC va pmopouv va:

o Mepypddouv TIg SLadOopETIKEG KATAOTAOELG OTLC OTOleg Yropel va Bploketal pia dpaotn-
pLoTNTA

o Avayvwpilouv Tnv enibpacn auTrg TG KATAoTOoNG 0T Asttoupyia pia ebapproyng

o Xpnolgomolouv pebodoug avakAnong

¢ Avayvwpilouv Tov TpOmo cupmePLOPAS UG EPOPUOYAC OE GXECN HE TNV KATAOTOON
otnv omnola Pploketat

Evotnteg Kedalaiou
o MéBobol avakinong (Callback)

o Kataotdoelg dSpaotnplotntwy (activities) (ocuvéxlong —resumed, avaoTtoAnc- paused, Ko-
taotpodng destroyed)

o JUVETELEG TOU KUKAOU {wNG SpaotnploTATwy

[193]



9.1 M£0odot avakAnong (Callback)

KaBe puéBodog avakAnong mpokaAel Tn petdfacn Tng ApacTnpLOTNTAG O KATIOLO CUYKEKPL-
HEVN amo TIG SLOBECILUEG KATAOTAOELG. AUTO UMOpEL va yivel elte ano to (6to to Android eite
amno pla evepyn Spaoctnplotnta. Ot puéBodol autég eival oL (SLeg TToU XPNOLUOTOLOAUE OTNV
nepypadn tou kUkAou {wng tng Stadilkaciag ylo tn PeTABaon UETOELY TWV KOTOOTACEWVY TNG
Kal elval oplopéveg amo to Android. Méoa otnv avtiotolyn kdBe dopd puéBodo umopolue va
TIPOYPOUUATIOOU UE TIG AVTLOPATELG TNG APAOTNPLOTNTAG OE LA CELPA CUVEEOUEVA LUE TNV KATA-
0TaoN NG YEYOVOTA.

Nvwpilovtag mota uéBodo kahel To Android otav n SpaoTNPELOTNTA COG ELCEPYETAL OE KAOE
katdotaon Ba cog entpéPet va Slaodpaiioete otL n Spaoctnplotnta cuveyilel va Asltoupyel,
8¢ xavel debopéva r Sev amaoyoAel TEPLOCOTEPOUG QO TOUG amapaitnToug mopous. Kat gival
KaAO va €xete 0To HUAAS 0ag TO SLoPOPETLKO TPOTIO LE TOV OTIOL0 AELTOUPYEL TO CUYKEKPLUEVO
niepBaov.

Ma mopdadelypa, otav ekkwel n edappoyn ooag avti va evepyomoteital pia kupla pébodog,
ekteheital n uéBodog onCreate tNG KAAONG KUPLOC SPACTNPLOTNTOC. 2TO SNAWTLKO EXOUE TIPOO-
Sloploel TNV KAaon auth wg kKupla Spaotnplotnta ekkivnong. H uébodog onCreate ivat n mpw-
™ ano t1g uebodoug avakAnong tng ApaotnpLlotnTag KoL yla auto ekTeAeital LOALG 0 XpRoTNG
gkkwvnoeL tnv epappoyn. H onCreate BaleL tnv Spaoctnptdtnta otnv Kotdotoon dnuloupynuévn
(Created).

H katdotaon ouvéxiong (Resumed) pe tnv omola «TpEXe n epapuoyr 660 o XpRotng oA-
AnAembpd padi tng akolouBet tn uéBodo onResume. MapeuPANAETAL N KATAOTOON EKKIVNONG
(Started) tnv omola evepyomolei n uéBodoc onStart.

‘000 AMOUAKPUVOUAOTE QO TNV KATAOTAON GUVEXLONG KIVOUUOOTE TIPOG TNV KATAOTAON
avaotolrg (Paused) péow tng onPause Kat amd TNV Omoila UIOPOUE VA EMLOTPEYOUE UE TNV
onResume. To emopevo Bripa sival n kataotacon dlakormrg (Stopped), n onola mpokaAeitat ano
v onStop. Ao aUTHYV UMOPOULE VA ETILOTPEYPOUE OTNV KATAOTOON EKKivong LEow onRestart
1 va kataAnfoupe otnv kateotpappévn (Destroyed) katdotaon péow onDestroy.

Agv elval anapaitntn n vAomoinon oAwv tTwv PeBodwv oUTe n SLdoyLon OAWV TWV KOTAOTA-
ocwv. Elvatl BéBata mpodavwe amapaitntn n onCreate evw okOmun elvat emiong n vAomoinon
Twv onPause kal onDestroy av BAoupe n epoapuoyn LOG VO LNV EXEL APVNTIKEG CUVETELEG OTNV
LOOPPOTIiQ TOU CUGTAHATOC.

9.2 Kataotdoelg Spaoctnplotitwy (activities) (ouvéxiong —resumed, avoctoAnc-
paused, kateotpappévn- destroyed)

OL KUPLEG KATAOTAOELG HLOG EPAPUOYNAG ELVAL N KATAOTOON CUVEXLONG, N KOTAOTAON AVOOTO-
AAG Kol N TepUATIOPEVN Katdotaor. Ot AAAEC elval LETAROTIKEG KATAOTACELS KOl N edapuoyn
Oev MapAPEVEL OE OUTEC.

'0o0 n epappoyn eivat evepyn kat o xprotng oAnAosmidpd pall tng Aéue otL n epapuoyn
glval og katdotaon ouvéxlons. Metopaivel og Katdotaon avaoTtolng otav pia &AAn Spaotn-
pLOTNTA ELvaL OTO TPOOKNVLO Kat o€ éva Baduod tv kaAumtel. O xprnotng dev €xel Suvatotnta
oAMnAenidpaong pe tnv edapuoyn 660 QUTH lval 0TNY KATAOTOON OVOOTOANG, UTOPEL OPWE val
TNV OVOKOAECEL QIO AUTHV.
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Otav n ebappoyn PplokeTal EViEAWS OTO MAPACKAVLO KAL 0 XPNotng Sev umopel va tnv et
Kot va aAAnAogmidpaoet pall tng, Aépe OtL n edapuoyr BPLOKETAL OE TEPUATIOUEVN KATAOTOON
N O€ KATAOTAON TEPUATIOMOU. ITNV KATAOTAON QUTH N §pactnplotnta Urnopsl va Slatnproet
Sebopéva aAA OxL va eKTEAEDEL. ZUXVA DAPHOYEG TIOU €V UTIAPXEL AOYOG TTOPAUEVOUV OE QUTH
TNV Katdotaon Aoyw mapdAewng vlomoinong tng uebodou mou Ba 06nyoloe TNV KATAGTPO-
1 toug ameAeuBepwvovtag MOPOUC Tou cuotiuatog. Otav pa epappoyn ival o kataotpodn
otnv npaypatikotnta Sev Ppioketal MAEOV OTNV CUGKEUN UE LoPdH EKTEAECLUOU.

9.3 ZUVEMELEG TOU KUKAOU WG Spaotnplotitwy

O kUKAOG LWNG TWV SPACTNPLOTATWY EXEL LA GNLLAVTLKE GUVETELA: UTTAPXEL KATAAANAN B€on
yla Karmoleg evepyeleq. MapdAAnAa kat emeldn umdpyel n duvatotnta yia moAamAég Spaotnpt-
0TNTEG o€ KABe edappoyn — SUVATOTNTA TTOU OL TIEPLOCOTEPEC EPAPUOYEG EKPETAAEVOVTAL — N
€KKlvnon, KUpLwg, LLog 5paoTnploTNTAG UIopel va Yivel amo AAAn, amattwvTog TPooo)l| 0ToUG
XEPLOPOUG. A SoUUE OUWC OVOAUTIKA TNV TTOPEL TTPOC KOL ATTO TNV KOTACTAON CUVEXLONC:

Otav ekKLvel n kUpLa SpactnpLotnTa Klog ebapproyng, TV OTLYUN TNG EKKivong Tng epappo-
vNg, ekteleital n peBodog onCreate emitpEnovtag TNV MpoeTolpacio tng Stemadng xpnotn Tng
Spaotnplotntag aAAd Kot IPOETOLUALOVTAG TUAATO SESOUEVWV XPNOLUA YEVIKA YLOL TNV KAAON.
OL TUXOV AAeC SpaoTNPLOTNTEG TNG LOLAG edapPHOYNG EVEPYOTIOLOUVTAL KOTA TNV aAAnAenidpa-
on e Tov xpnotn. O Tpomog ekkivnong Baciletal otn xprion tng KAAong Twv npobéoewv (Intents)
KAMwC £ToL:

Intent NewActivitylntent = new Intent(this, NewActivity.class);
startActivity(NewActivityIntent);

YroBétovrag ottt €xoupe NN mep\aPel, pall pe katdMnAa Intent filtersoto SnAWTKO.

Eite elpaote otnv kUpla Spactnplotnta eite og KAMOLX MO TIG AANEG, MOALG N onCreate pé-
B060¢ TG dpactnplotnTog ekTeAeoTel, akoAouBoUv dueoa ol onStart kat onResume, odnywvtag
TN 6pAOTNPLOTNTA OTNV KATAOTAGCH CUVEXLONG, TIEPVWVTAS EVOLAUETA amd TNV KATAoTaon Snpt-
OUPYNUEVN KAL TNV KATAOTACN EKKIVNONG XWPLS VOl TTOPAEVEL OE QUTEG.

QuoLkd otnV KATAoTooN CUVEXLONG N ebappoyr Uropel emiong va Bpebel amo tnv katdota-
on avaoToANG N TV Katdotaon SLaKorG, EMOTPEDOVTOG OTO POOKNVLO OTNV MPWTN MEPUTTW-
on Je xprion tng uebodou onResume kal otnv SeUTepn We eKTENECN TNG onRestart Tnv omolia
akolouBouv oL onStart kat onResume.

Katd tnv €060 1 andkpudn Tng ebapuoyng auth KATeUBUVETAL Ao TNV KOTACTAON CUVE-
XLONG TMPOG TNV KOTECTPOUUEVN KatdoTaon. Mpwtn otdon eival n KATAOTOON AVACTOAAG OTNV
onola odnyettal ano tn uébodo onPause. Itn uéBodo autr Ba mpemel va umapyel mPoPAedin
SLaKomA g KABe amaLTNTIKAG 08 MOPOUS SpacTNPLOTNTAS OTWE KvoUueva ypadikd, Slaxeiplon
aLotNTNPWV Kol SEKTEG EKTTOUTWV.

Ortav exteleital n onPause eival mbavn kat n ektéAeon tng onStop Adyw mbavig amouad-
KpUVongG Tou Xprnotn amod tnv ebappoyn. Emouévwg iowg elval okOmLUo va xpnoldomnotnBet n
onPause yla anobnkeuon dedopévwv mapott cuvBwg autd yivetal otnv onStop. Av AVTWG
xenotuomnotnBel n onResume yLa EMLOTPOGNH OTNV KATACTOON CUVEXLONG €lval OKOTILUO OTNV TE-
Aevtaia va avaktnBolv aneleuBepwpévol opoL Kat va emavekkivnBouv dAAeg Slepyaoieg Kat
unnpeoieg mou mBavov Slakomnkav aro tTnv onPause, mapoAo mou n onResume ekteleital emi-
oNG KATA TNV ekkivnaon.
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H onStop ekteAeital petd tnv onPause otav n epapuoyr UMAVEL 08 KATAOTACN SLAKOTAGC.
JTnVv onStop eival okOTLUN N eKTEAEON evepyelwy amoBrkevong Sedopévwy, Onwc Wlaitepa n
eyypadn oe Baoelg Sedopévwy. H aneleuBépwan mMOpwWV TOU XPNOLUOTOLEL N edapuoyn v
TIPOOTOTEVEL QIO SLOPPOEG VNG AV aKOAOUBK OEL KataoTtpodn thG EPapLoyN.

Itnv meplntwon €nNoTPodng oTNV KATACTACN GUVEXLONG Ba ekteAeoTolV oL Tpelg pLEBodol
Tou avadEpape vwpitepa. Ao auTéG n onRestart ekteAeltal LOVO OE AUTAV TNV MEPUMTTWON OMo-
Te €lval OKOTILHO OE QUTAV va emavadEpovtal 6oa oTnV onStop Stakomnkav 1 arnodnkeUtnkav.
To cloTnUA Ao HUOVO Tou amoBnkeVeL kamola ototyeia Sedopévwy Otav n epapuoyr emnaveNdet
amno Slakomn Omwe To TL pailvetal oTi¢ Stddopeg OYELS.
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Zuvi0eg ouviotwoeg (components) epappoywv Anndroid



10. ZuvnOeig ouvictwoeg (components) edpappoywv Android

IKOTOC TOU TapovVTog kKepaAaiou eival va e€olkelwBoUv ol HaBnTEG e CUVIOTWOEG dap-
poywv Abdroid mépa amd Ti¢ SpaoTNPLOTNTEG, VA KOTAVOOUV TOV TPOTIO AElToupyiag Kot aAAn-
AemiSpaong TOUG Kol va XPNOLUOTOLOUV TIC YWWOELS QUTEC yLa TNV KAAUTEPN Kol ypnyopotepn
avantuén twv ebapuoywv Touc,.

Zto)oL

OL padntég va pmopouv va:

XPNOLUOMOLOUV EEWTEPLKEG UTINPEGCLEG KAL TIEPLEXOUEVO

Aloxetpifovral Ta PNVUUATA CUCTAATOG Kol EGOpUOYWY

XpnotuonoloUy £ToLa AoyLIKA TUAOTA

Opyavwvouyv TV ehopUoyr TOUC O EMAVOXPNOLLOTOLN OO AOYIKA TUAHATO

Evotnteg Kedahaiov

Yrinpeoleg

Md&poyoL MEPLEXOUEVOU

A£KTEG EKTTOUMWY OUCTAUATOC KAl EGOPUOYWY
AMEeG KAAOELG

Noyikd tunpota (fragments)

Action Bar
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10.1 Ynnpeoieg

OL uninpeoieg oto Android avtiotolyolv og Sladilkacieg mapacknviou. TuvnBwg MpOKeLTaL
yla dladikaoieg mou elval Stapkeig n Wdlaitepa xpovoBopeg. O unnpeoieg Sev Stabétouv Sikn
Toug Slemadn xpnotn onote ouvnBwg ekkvoUvTaL oMo pio SpaotneLoTNTa, KETA amd KAmoLa
EVEPYELA TOU XPNOTN, 0 omoiog ouveyilel va aAAnhoemibpa pe Tn Spactnpldtnta 600 n ulnpecia
EKTEAELTAL OTO TIAPOCKAVLO.

OLunnpeoieg oto Eclipse dnuioupyolvtal pe tnv (6ta Stadikaaoia tou nuioupyolvral Kat ot
SpaoTnPLOTNTEG amAd eTAéyovTag oav UTepkAAon tnv Service. Elval Opwe SLadopeTIKES OO TIG
SpaoTNPLOTNTEG KABWCE yLa mapddelypa, OTav 0 XProTng anopakpuvOel ano tn untpkn Spaotn-
plotnta, o pwa GAAn ebappoyn n dpactnpLoOTNTa, N eKTEAEON TNG UTINPESLag Sev SlakomTeTal
anapaitnta.

lNa va mpooBécoupe pla utnpecia 0Tto SNAWTIKO ELOAYOULE, HEoa oTNV eyypadn TN avti-
otolyng SpaotnpeLotnTag, Uia eyypadn yla tTnv unnpecio tou TUmou:

<service android:name=".ServiceClassName" />

Mia umnpeoia, epooov eival evepyr|, ivatl mpooBactun amod MOANATAEG GUVIOTWOEG TNG
£bOPUOYNE TIOU TNV EKKIVNOE aAAA aKOUO KaL arto GAAEC edOpOYEC. AUTO UTOpEL va YiVEL EKKL-
VWVTOG TNV He pila mpobeon (Intent). BEBala, UmopoUUE va oplooUE 0TO SNAWTLKO HLa UTINPE-
ola wg WwwTLKN (private) epmobdilovtag €Tl Tty npdoBaor] TN ano aAAec edaployEc.

OL uminpeoieg éxouv S1kEC Toug peBOdoUG aAdayng kataotaong. H ekkivnon tng umnpeociog
Umopel va yivel evaAhaktikd eite pe tn péBodo onStartCommand eite pe t péBodo onBind.
JuvrBwg UAOTIOLOUKE TN i povo amo Tig Suo pebodouc.

TNV TPWTN TepimTwaon, Tng vAomoinong onStartCommand, n unnpeoio adou ekKvoeL
UITOPEL VOl «TPEXEL» OTO TIOPOLOKIVLO OTO SLNVEKEG AKOUA KL av Katootpadel n untpikn dpa-
oTNPELOTNTA. ZUXVA XPNOLUOTIOLE(TOL YIa QITAEC AELTOUPYLEG TTOU devV eMLOTPEDOUV AMOTEAETHOL
0Tn ouviotwaoa KAong m.y. katepalouv éva apxeio amno n aveBalouvv éva apxeio oto diktuo. Je
auTh TNV Nepimtwon n unnpecia Ba mpénet va pmopet va StakoPel povn tng tn Aettoupyia tng.

Ytnv deltepn mepimtwaon, tng vAomoinong onBind, Aépe OTL £xoupe pa ouvdedepévn (bind)
unnpeota. Kat og pla ouvdedepévn unnpeoia Umopou e va £xoupe MOAAAMAEG Stadikooiegmou
TNV KaAoUv. 000 KAmoLa amnd auTEG elval evepyr To 8Lo LoxUEL Kat yla Tnv umnpeaia. Otav 0uwg
Sev unapxel mAéov ouvdebepévn Spaotnplotnta n unnpeoia kataotpédpetat. Ol ouvEeSEUEVES
uninpeoieg Stabétouv pla Siemadn mehatn-eEunnpetntn (IBinder) mou eMLTPENEL O CUVIOTWOEC
ebappoyng va aAAnAoemidpolv e TNV UNNPECLA, VO OTEAVOUV QLTAUATA, VO TTO{PVOUV amOoTE-
Aéopata KATL.

Otav éxoupe UAOTIOLNOEL O€ pLa uTnpeaia tn pEBodo onStartCommand autn eKKLVEL oo pwa
AA\N ouvicTwod HECW TNG KARong tng uebodou startService. Onwg avadépape vwpitepa mpemet
n 6la va StakoPel Tov €auTo TG, Xpnotponowwvtag tn uébodo stopSelf. Mmopel akdua va t
Stakoyel pla dAAn cuvictwoa kaAwvtag tnv stopService. Me tn Slakorr) g unmnpeciag, auth
KOTOLOTPEPETAL OO TO GUOTN AL,

AvtioTolya, yLa TI¢ ouvoeSeUEVEG UTINPECLEG LI CUVIOTWOA KAAEL yLA TNV EKKIVNON TOUG TNV
bindService. Mmopetl va Stakoel tn olvdeon kaAwvtag tnv unbindService. e auth tv mepi-
Titwaon ot stopService kot stopSelf dev Stakdmtouv Thv utnpecia UéxpL va armocuvdeBolv OAeC oL
ouvbedepéveg cuvioTwoes. Epdcov amocuvdebolv OAeg oL cuvdebepéveg utnpeoieg to cloTh-
Ho OUTWE N AAAWG KOTAOTPEDEL TNV UTINPEGLAL.

[199]



Zxnue 10.1.1 Zuykpttikn napadeon Twv KUKAwV {wi¢ ouvOeSEUEVWY KalL Un UTINPETLWV
(avaktnon and http://developer.android.com/quide/components/services.htmi#Lifecycle )

10.2 Napoyol MePLEXOEVOU

‘Evag mapoxog neplexopévou (Content Provider) elvat pla ouvictwoa ebappoyng e€€l8Ike-
pévn otn Slayeiplon dedopévwy. Elval ouolootikd éva cUvolo deSopévwy To omoio pmopsi va
glvat 18wtkd e edappoync i va eivat Stapolpdoiuo, mpoopépovtag Suvatotnta oe AAEG
ebapHOYEC va InToLV Kal va Tpormornololy ta dedopéva Tou.

Ol mtdpoyol puropolv va opilouv permissions mou Ba pémel va £xouv oL eGaPUOYEC TIEAATES
TOUG yLA VO UITOPOUV VO TOUC XPNOLUOTIOioouV. Ma va XPNOLUOMOLAOEL KAVEIG Evav TAPOoX0
otnv edappoyn Tou Ba pénel va pooBEacel TI¢ cuvadeic permissions 0to SNAWTLKO.

H emkowvwvia Tou mMapoyou TIEPLEXOUEVOU ECWTEPLKA LE OUVIOTWOEC TNG (SLag epappoyng
ekpeTaMeveTal TNV KAAon emiluong meplexopévou (content resolver) WoTe oL CUVIOTWOEC VOl
aAMnAoemidpouv pe ta dedopéva. To avrtikeipevo ContentResolver Bploketal 0Tov UTIOKOTAAOYO
«android.content.Context». T va €unnpetnoeL altnUATO ano AAAEC epapLOYES O TIAPOXOG
Slayxelpiletal Tnv mpooPacn ota Sedopéva pHEoa amd TUTOTMoLNUEVEG HeBOSoUG yia aAnAeTi-
Spaon pe dopnuéva cuvola Sedopévwy Omwe oL Pacelg dedopévwy.

Ol p€BodoL auTEG Sev elval MOAU SLAPOPETIKEG AMO QUTEC IOV XPNoLUomololV ot S1ddopeg
Baoelg 6edopévwy, ldLkA oL oxeolakég. O mapoyog mapouactalel ta Sedopéva og éva cUVOAO
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TIWVAKWY UE YPOUUEG KOl 0TAAEG OTOU TO KABE KEAL mepNaUBAVEL pLal Lovo Tn. ETolL n Slaxeipt-
on 6edopévwy Tou EMLOTPEDEL £vag IAPOXOG YIVETAL LUE TTAPOUOLO TPOTIO WE T SLoXElpLon TWV
QMOTEAECUATWY EVOC EPWTNUATOC O Bacn Sedouévwv.

H xprion £Tolwy Mapoxwv eite mMPoodePOUEVWY QMO TO CUCTNUA ELTE OXESLAOUEVWY ATIO
AaMoug Snutoupyoug (developers) eivat apketd dltadedopévn otnv mepimtwon touv Android. Te-
XVIKG XOPAKTNPLOTIKA OTIWE TO NUEPOADOYLO Kl OL EMAdEC AVIKOUV O€ QUTH TNV Katnyopla.

la tv KAAUTEPN KOTAVONGN TOV TPOMOU AELTOUPYLOG KOL TOU TPOTIOU KATOLOKEUNG EVOG TTa-
POXOU UMOpEL Kavelg va xpnaotponolnoel TG Sleubuvoelg:

http://developer.android.com/guide/topics/providers/content-provider-basics.html kot

http://developer.android.com/guide/topics/providers/content-provider-creating.html avtictot-
Xo.

Napadsiypa 10.2.1

Qo xpnolponolooupe eva £tolpo listView Activity widget, dnAadn pia Stadikacio ou to
KUpLo layout tng mepLéxel €va oTolyelo ALOTOG e Lo OTAAN TIOU TIEPLEXEL KEIUEVO. XPNOLUOTOLW-
vtag to ContentProvider Tou Android yia tig emadé£g kivntou Ba yepicoupe tnv Alota pe alda-
PLOUNTLKA TToU TtepLEXouV Ta Ttedila dvopa Kot TNAEpwvo.

Il/

Ac ovoudooupe to XML yla o layout “activity_example_cont_provider.xml”. H Baatkr tou

Sopn Ba elval kanwg £toL:
<?xml version="1.0" encoding="utf-8"?>
<TextView xmlins:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:padding="10dp"
android:textSize="16sp" >
</TextView>

INUAVTIKO Elval va EL0AyoUE Ta permissions oto manifest.xml

<uses-permission android:name="android.permission.READ_CONTACTS" />
Kat tnv emloyn otnv edappoyn
<application android:allowBackup="false"
AMwwG n epappoyn Ba KOAA Katd TNV EKKivnon EMLOTPEPOVTAC URVU LA AdBoUG.

H edappoyn StaBalet Sedopéva armod tnv Bacn deSopuévwy TTou TTEPLEXEL TTANPODOPLEG VLA TIG
€MADEC TOU KLVNTOU. ITIG emadEC yiveTal mpooBaon péow tou ContentProvider ContactsContract
TIOU TIAPEXETAL amd TNV MAatdoppa. Me tov mivaka Contacts €xoupe mpooBacn ota otolxeia
TwV enadwv OMwWG TO OVOLOTEMWVULO Kal aro tov nivaka CommonDataKinds mpdoBaon ota
Sdedopéva emikovwviog kaBe emadnc 0w o aplBpog tnAepwvou.

Sxnua 10.2.1 Otk aQvamapaotao TG aVAKTNOonNG TEPLEXOUEVOU aro Evay Content Provider
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H uAomoinon eivat moAU amAn kat Tty xtiloupe oto cuuPav onCreate() tng véag Spaotnpl-
otntac.
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10.3 AEKTEG EKTOUMWV CUOTHIATOG Kot Ehappoywv

To Android eilvat pia oAU evepyntiki MAaTOppa. Zuxva ekmEUnel Sladopwv eldwv MAnpo-
dopla mou eival duvatov va aflomoLoouV oL EVEPYES EPAPUOYEG I VO EKKLVI)OOLV SpaaTnpLo-
ntec. OL mMAnpodopieg auTéG Hmopel va adopolv 6TV KOTACTOON TOU UALKOU EVNEPWVOVTOC
yla mapadelypa ot €opnae n 080vn, yla to eninedo Tng urotapiag, ylo tn cuvdeon oe doptioth
Kot oUTw KaBeENC.

AVT{OTOLYEG EKTIOUMEG UIMOPOUV VA yivouv Kal amd ePAPUOYEG N E0WTEPLKA OVAUECT
0g OUVIOTWOESG pLag edappoync. H Seltepn mepimtwon eival Slaitepa evbladpépouca amnd
mAeupag aodalelag twv Sedouévwy adol Ta KPOTA eVIEAWC PECA OTO TMAQICLO TNG GUYKE-
KPLUEVNG edapuoyng Kat Sev emITpEnel SlappoEG. AuTtd yivetal aflomolwvTag TO AVTIKEIUEVO
LocalBroadcastManager mou Bpioketal otn B€on .content.

MMopoULE VO EVEPYOTIOL|OOU UE EVaV SEKTN EKTTOUMWY UE SUO0 TPOTIOUC: £iTe SUVALKA XpN-
owpomnowwvtag tnv Context.registerReceiver péoa otov kwdKaA java TN epapuoyng ite oTaTIKA
MEOQ QMO TNV ETIKETA <receiver> otov Kwdika XML Tou SnAwtikou, Omwe Kal yla KaBe aAAn
ouviotwoa. To onpelo oto onoio Ba eyypdoupe évav §€kTn eival mTOAD GNUAVTIKO: AV TOV Ey-
ypaoupe péoa otn puEBodo Activity.onResume yia va tov amosyypdoupe Ba MPEMEL va TO
Kavoupe amd tnv Activity.onPause pébodo xpnotpomnowwvroag tnv Context.unregisterReceiver.

Ma T1g e€WTEPLKES TNG EPOPUOYNC EKTTOUTEG N Slaxeiplon elvat mapopoLla Kot Sev e€aptdtal
QO TO TIOLOG TLG EKMEUTEL (To oUoTnua 1) pia edpappoyr). To Android mavtwg SOUEL TIG EKTMOUTES
Tou WG mpobEoelg (Intents) omdte pmopoUv va xpnoLponotnBouv yia va eKKVoouV pLa §paotn-
plotnTa.

Méoa OTOV OpLOUO €VOG SEKTN EKTMOUMWY, UMOPOUUE va €Xoupe €va diltpo mpoBéoswv
(intent filter) mou mpoodlopilet moleg evépyeleg umopei va dextel. Eva mopddetypa:

<receiver android:name=".YourReceiver">

<intent-filter>

<action android:name="android.intent.action.BATTERY_LOW" />
</intent-filter>

</receiver>

0 6éktnc Tou mapadeilypatog pumopet va dextel povo tnv mpobeon battery _low. e kamoleg
TIEPUTTWOELG AVOKOLVWOEWY TOU GUCTAUATOG N eyypadr) TPEMEL va YIVEL UTIOXPEWTIKA SUVOLKA
otov kwdiKa java. Mo mapddelyua auto LoxVEL Ue TNV evépyela battery_changed.

MepLooOTEPA VL0 TOUC SEKTEC EKTIOUMWY 0T B€on:
http://developer.android.com/reference/android/content/BroadcastReceiver.html.

10.4 AAAEG KAQOELG

OL téooeplg Baotkol TUToL cuvioTwowv edapuoywv Android €xouv oxedlaotel wote va emi-
TPEmouv TNV aMnAemnidpaon pHetafl epapuoywyv. OMwE oL AVOKOLVWOELG TIOU EKTIEUTTOVTAL UTTO-
pouv va eival StaBéoipeg oe kaBe epappoyn oto cuotnua, To Android mpoPAEmet tn Suvatotn-
Ta UAOTTOINGNG LECW TUTIOTIOLNUEVWY EVEPYELWV (actions) kamowwv cuviBwv epyactwv (tasks)
Omwg n KAnon evog tnhedwvikol aplBuou.

‘Exoupe N avadépel tn duvatotnTa XpRong AELTOUPYLIKOTNTAC OVEMTUYUEVNG amd GAAOUG
Sdnuoupyolg ota MAaioLa Twv EGAPUOYWY TOUC LELWVOVTAC CMNUOVTIKA TOV OIopaitnTo KWK
TIoU amatteital va avamtuxBel yla pa véa epappoyn, TEPO amd Ta MPWTOTUTIO OTOLXELD TNG.
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Mropel va ekkivnBel pia Spaotnplotnta anod aAAn edoppoyn Léow piag tpobeong kat epocov
N kahoVoo epappOyr AVAEVEL KATIOL AAvTnon n §pactnplotnta ou KAROnke Sev Slakomte-
Ta AKOMA KoL av N UNTPLKA TS edbappoyn EXEL SLAKOTEL.

Yrdpxouv Kot GAAoL TUTOL CUVICTWOWV SLABECLUOL OL OTtoloL EMiong €XOUV GKOTIO TNV €Mal-
vapnotponoinon Kwdika. Ta mMoLo XAPAKTNPLOTIKA Tapadelyata lvat To AOYLKA TUAMATO Kot
N WTAPQ EVEPYELWV.

10.5 Aoywa tpuipata (fragments)

MéypL oTlyung opioaue tn Steradn xprnotn yla kaBe 08ovn pag péoa amo pa Spaotnplotn-
Ta Kot pia Sudtaén (Layout). Eivat mo mpaktikd va Statpécoupe tn Stemadn Xxpriotn o AoyKa
TUAMATA KaL €TOL VO UTTOPOUE VAL TAL XPNOLUOTIOL|COUE OE TIEPLOOOTEPEC amd pia 000veg NG
1510¢ epapuoyng. Auto adpevog EMITPETEL OLKOVOULO XPOVOU KATA TN oxediach oANA KAl EUKOAO-
TePN UETAPOpd aAaywV Kal TPOTIOMOLOEWY 0TO GUVOAO TNG EPAPUOYNG.

‘Eva Aoykd tunpa (fragment) avtutpoowrneVel pia cupneptpopd 1 €va THRUA Tne Stemadng
xpnotn ota mAaiota pag Spaotnplotntac. H Suvatdtnta ouvBeong tng Stemadng xpnotn ULog
Spaotnplotntag ard moAamAd Aoyika T, TEpA amd tn SuvatdtnTa enavoypnotionoin-
ONG TWV TUNUATWY, EMUITPEMEL AKOMO TNV AVTILETWITLON TOUG WG OXETLKA 0LUTOVOUA SOULKA OTOL-
Xela pe Sika toug oupBavta el066ou Kal Ta omoia PmopoUv va EVEPYOTIOLOUVTAL KOl OTTEVEPYO-
ToloUVTaL EVOoW N dpaotnploTNTA Elval evepyn.

To AOYLKO TUAMO TIPETEL TTAVTA VO EVOWHOTWVETAL OE ULa 5paotneLotnTa Kal 0 KUKAOC {wig
Tou ennpedletal apeoca amd tov KUKAo {wng tng Spaotnplotntag mou to dploevel. EtoL av n
Spaotnplotnta sival adpavng 1 €xeL Stakomeil, to (6o cupPaivel ya KABe AOYLIKO TNG TUAMAL.
‘Opwe 000 0 EEVLOTAG Elval evepyOg To KABE AoyLKO TUAHA elval autovopa dtaxelpiotpo. Tig au-
TOVouEG cuvaAllayEg (transactions) kaBe AoyikoU tunpatog ocuvnBiloupe vo amoBnkevou e o
Ha otoiPa emtotpodnc (back stack) tnv omoia dtaxelpiletal o EeVIOTNG, EMITPEMOVTAG £TOL OTO
XPNOTN TNV EMLOTPOdI OE TPONYOULEVN KOTACTAON, E XPAON YL TOPASELYUA EVOG TIANKTPOU
enwotpodng (back) otnv mhonynaon.

o TEPLOOOTEPEG AEMTOUEPELEC:
http://developer.android.com/guide/components/fragments.html

10.6 Action Bar

H prdpa evepyelwv amotelel entong onpavtkn e§unnpétnon yia t dtenadn xpnotn. Autn
N ouvioTwoa T Slemadng xpnotn elvat CUVETNC kol oTabepr] yLa OAa TA TUAUATA TOU AELTOUp-
yikoU Android Aeltoupywvtag £T0L UE OLKELO TPOTIO YLOL TOUC XPAOTEG TNG MAathopuag. Mept-
AopBavel ouvABwG cUVTOUEUOELS ylat GUVABELS eVEPYELeG, epAapBavopévng TG MAonynong
UETOEY TUNUATWY TNG edappoyns. Mmopel akdpa va mephapBavel pia évoelen Béong péoa otnv
ebappoyn.

la tnv eloaywyn g action bar oe pla Spactnplotnta, n avtiotowyn KAACn TPEMEL va TTe-
papBavel pio dnAwon enéxtaong (extends) tng kKAdong ActionBarActivity kot va ebpappooet
£va B¢pa AppCompat we X0paKTNPLOTIKO 0T dpactnplotnta péca oto SnAwWTkO. Neplocodtepa
OXETKA oTn B€on: http://developer.android.com/guide/topics/ui/actionbar.html .
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Xpnowonowwvtag deiypata (samples)



11. Xpnolpomnowwvtag deiypata (samples)

Ta delypata epappoywv tou Android amotelolv xpriowa mapadelypata twv Slabeoipwy
AeltoupyLwv ota mAaiola evog cuykekpLUEVou API. ATtoTeAoUV OUWG Kol TTOAUTLUEG TINYEC EMAVAL-
XPNOLLOMOLN OOV KWELKO VLol T TILO TUTIOTIOLNUEVA oToLXEla pLog EhapoYNnG.

Zto)oL
Ol poBntéc va pmopoulv va:
e [vwploouv tnv UMapén twv samples

¢ Avayvwpllouv T XpNoOTNTA TOUG Yo TNV KATOVONGON ETLUEPOUC BEUATWY TPOYPAUUO-
TLopoU yia Android

e Xpnolomolouv ta samples ylo TV EMEKTOON TNG KATAVONONG TOUG

Evotnteg Kedpalaiov

e Tielval ta Selypata

o EKMALSEUTIKEC XPNOELG

¢ Eykatdotaocn samples

¢ Anuoupyla £pywv Sample
e Tpomot xpriong twv samples
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11.1 Tueivan ta Seiypata

Ta delyparta (samples) eivat mAnpwg Asttoupyikég Android epappoyEg oL omoleg emtTpénouy
TNV e€olkelwaon Ye tnv kataokeun Stddopwv cuvioTwowv epappoywv Android. Mo To OKOTO AUt
ETUTPEMOUV, TOUAGLOTOV HEXPL TN OTLYHF TIOU yPAdOVTOL QUTEC OL YPOUUES, TNV TPOGPACH 0TOUG
TIOPOUC, OTAL OPXELD TINYALOU KWOLKOL EVW UITOPEL KAVELG vaL £XEL ELKOVA KAL YLOL TN YEVLKT SO TNG
ebappoyne. Kamota amod ta deiypata emtbelkviouv AELTOUPYLIKOTNTEG CUYKEKPLUEVWY APIs.

H Aoytkn) toug eivat Aoy mapadeiypatog aAAd SLaBETouv ToV UTIOSELYUOTIKO KWOLKO OTO
mAaiolo piag MANPWG AELTOUPYLIKAG Ebapuoyng. EmLtpénouy v avilypadn TUNUATWY KwOLKA
oA\A koL TNV e€olkelwan We TNV opydvwaon evog €pyou. H mapatrpnon Tou TPOToU JE ToV OToio
Stadopetikd APIs aflomolouvtal Katd T SLApKeLo avamtuéng piag ebappoyng ponba otnv ka-
TAVONoN T000 NG Asttoupyiag Twv epappoywv oto Android 600 kat atnv avtiAnyn tng e€EALENG
TOU AELTOUPYLKOU auToU.

To Android SDK mepthappavel apketa Seiypata ya tn SteukoAuvon tng ekuadnong tou
Android kat Twv ekddoewv Tou. Ta Selypata autd sival opyavwpéva pe Baocn to APl yia to
omolo €oUV KOTOOKEUNOTEL VW N mpooPacn o€ autd yivetatl péow tou Android SDK manager.
Mpodavwg Etolua pya pmopouv va BpeBolv Kat o GANEG TINYES OTWG OTIG BETELG:

http://www.java2s.com/Code/Android/CatalogAndroid.htm kot

https://code.google.com/p/apps-for-android/source/browse/#git .

11.2 EKMOULSEVUTIKEG XPNOELG

Av 8ev yVwplIETE e TIOLO TPOTIO UTOPEITE VO UNOTIOLNOETE CUYKEKPLUEVEG AELTOUPYLKOTNTEG
oe kamota €kdoan tou Android évag armhog Tpomog yla vo Eemepdoete to MPORANUa gival va
Bpeite €va Seilypa TTOU TLC XPNOLUOTIOLEL KAl va avoiéete To avtiotowo £pyo oto Eclipse. Meta
amno auto pa emtiokePn ota avtiotolya apxeia Ba cag dei€el pe molo TPoOMmo £X0UV AUTEG UAO-
riownBel kat og TL StadEpouv amd tnv €KS0CN TTOU EXETE YWWPLOEL OTA TPONYoU LeVa KEpAAala.

INUAVTIKO 8w elvatl va Bupopaote otL 0xL Hovo to Android aAld kat to Android SDK €xel
SladopeTIkEC ekdOTELS. AV oac evOLadEpeL pia oAU Ttadld €kdoon tou Android (m.x. n 1.5) autn
Umopel va avtilotolyel og éva APl level oAU maAlo yia tnv €kdoon tou SDK cag (otnv nepimtwon
Tou Android 1.5 autd eival To eminedo 3). AUTO onpaivel OTL KATTOLEG AELTOUPYIKOTNTEC TNG €K-
Soonc autng Sev Ba «tpéxouv» oto meplBailov pag. Mmopeite va Seite tov KwWSLKA EVOC KATAA-
AnAou Selypatog, av kat Pe ToANG unvopata yia Eemepacpévo kwdika (deprecated code). Ouwg
av B€Aete va «TpEfete» TNV edappoyn, i TOAU TEPLOGOTEPO VA UNOTIOLOETE pLa Edappoyn yLo
£va «Eemepaouévor APl Ba mpénet va Eavaoetdpete to Eclipse xpnotponolwwvtog KatdAAnAn ma-
Aotepn €kdoon tou SDK.

Mua eplocotepo evELladEPOUTA TTEPITTWON EXEL VA KAVEL UE TNV EE0LKELWON WE TIG Sladika-
oleg eAéyxou mou ouvavtnoape oto kebalato 8. Kamota and ta Selypatikd £pya ou SlabEtel
10 SDK telelwvouy og «>testes». Autd ta £€pya elval épya eAéyxou Tou JUnit Ta omoia avTloTol-
xilovtat og £va aAAO SelyaTIKO €pyo TOU OMOioU amoteAoUv eAéyxouc. H cUykplon Twv dvo €p-
YWV Uropel va BonBrogt ToAU oTnv KAtavonaon Tou TPOTIoU TIOU Kataokeualovtal €pya eAEyXOU.

Apaotnplotnta 11.2

Adou eykataotroete ta Slabéaipa samples xpnoLuonolwvtag TG 08nyieg TG EMOUEVNC EVO-
TNTOG eTNEETE €val €pYO KL TO avTioTolyo £pyo eAéyxou tou amod tn Alota yia to APl oTtoxo Tng
ebappoyng oac. AdoU UEAETHOETE TO KUPLO £PYO KAL TO £€PY0 EAEYXOU TOU Kol SLOTILOTWOETE TLG
Sladopéc Toug emiotpePte otV edappoyr oag. Av Exete NON xTloeL Eva £pyo AEyxou We Baon
ooa uabate oto kepalato 8 eAéyEte TNV MANPOTNTA TwWV EAEYXWV 0ag Kat BEATLWOTE KatdAAnAa
TO £pYy0 eAEyyou 00C. Av Sev £xeTe SounoeL Eva €pyo EAEyXOU yLa TNV eGOpPLOYH OAC, TWPA ELVAL
N OTLYI VA TO KAVETE.
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11.3 Eykatdotaon samples

Onwc avadepape Kat vwpitepa ta delypata tou Android SDK prmopoulv va mpoomeAaotouy
amno tov Android SDK manager. Méoa otov manager eniléyoupe Samples for SDK kat eykaBi-
otoUpe. H emhoyn auth Ba kateBaost (download) ta Seiypota og Evav UTTOKOTAAOYO GTNY EYKA-
tdotaon tou SDK.

2o Eclipse em\é€te Sladoyika File - New = Other, avantuéte to pakelo Android kat emt-
Aé€te Android Sample Project . AuTtég oL evépyeleg Ba ekkivrioouv tov BonBo Sample Project.

2to mepBaiov tou Bonbou mpoBaretal pia Alota amnd rmbava APl aToXoug amo Tnv onoia pUmno-
pelte va eTuegeTe €va. OuunBeite Ta doa avadEPAE OXETIKA e TNV TTPOG Ta Tiow cuuBatotnTa.

‘Exovtog emAéEeL AP, n emopevn emthoyn ival autr Tou Selypatikol épyou. Mmopeite twpa
va Swaoete éva SLAPOPETIKO OVOLA YLoL VAL LNV UTtApEEL oUyXuon v LETA avolfete éva pe 16Lo
ovoua oo to GpAakeAo evog dAAou API.

To €pyo mou dnuloupynoate mephapPavel to deiyua mou ermulé€ate Kat elval avolXtd oto
Eclipse. Emopévwe propeite va Seite ta apxeia, Ta maketa Kat tn Sopn tTng epapuoyns.

11.4 Anuovpyia £pywv Sample

‘Eva €pyo mou dTLaxTnKe amo éva Selypa XL VOl ONUAVTLKO TTAEOVEKTNUO: KOTA Kovova
Ba propel va petadpaotel Kat vo «TPEEELY AUECO YLATL TIPOKELTOL yLat Lo TTANPWE AELTOUPYIKA
epappoyn. Auto onpaivel OtL propoUpe, péoa and to Eclipse va to extehécoupe ite o pla
ELKOVIKN €lte O€ Lo ouvSedeévn Kol evepyr GUOLKT GUOKEUN.

Apaoctnpiotnta 11.4.1

AdOU KKIVIOETE TOV TPOCOLOLWTH Ao TI§ pubuioelg ektéheong (Run =>Run Configurations)
emhé€te Android Application kat availnteiote (browse) otnv kaptéla enloyng €pyou (Project
Selection) to deypatikd €pyo oac. EmAéEte To Kal mpoxwpnote. Adol SWoeTe £va OvVoua Kat
EMUAEEETE VO pWTAEL TTAVTA YL Ttola cuckeun (Always prompt to pick device). Amo tov emiloyéa
oUOKeUNG eTtNEETe pLa KatdAAnAa yia to APl Tou SelyaTog ELKOVIKN GUOKEUH Kol SOKLUAOTE TNV
edbappoyn tou Selyparog.

Apaotnpotnta 11.4.2

AdoU cuvbéaete pia GUGLKI) GUCKEUN 0aC (KLVNTO 1) TAUAET) OTO GUCTNO TIOU «TPEXELY TO
Eclipse kat eAéyéete tn cupPatotnta tou Asttoupytkol tng pe To APl tng ebappoyng emlétete
TNV otov emAoyEa Kal SOKLUAOTE KAl 08 AUTHY TNV edappoyr Tou deiyuatoc.

11.5 Tpomoi xpriong Twv samples

‘EVOIG TPOTTIOG XPNOoNG TWV SEYUATWY glval péoa amo éva meplBallov avamntuéng. Tov Tpomo
auto avantuéape yla to Eclipse. Eival evdiadépov va tov epapudcoupe yia eva Selypa API
Demos. TA Selypata autd meptéyouv mAOUTO KwSLKa TTou emEELKVUEL AeLToupyieg Tou adopolv
ota ypadikd, animation, aAha péoa aAAA Kot Aettoupyleg aohAAelag kal TPooBAcswy yla To
ouykekpLuévo APl oto omolo ameuBuvetal n ebappoyn. H ektélean tng epapuoyng mpoodEpel
TIEPALTEPW KOTAVONO).

Ouwg omwg €xoupe NN avadEpel Ta Selypata UTAPXOUV TTAEOV O€ UTIOKATAAOYO TOU KOTa-
Aoyou SDK (rmou pe tn oslpd tou Bploketal péoa otov katdloyo ADT Bundle). O umokotdAoyog
ovopaletal samples kat mep\OUPAVEL LE TN CELPA TOU UTIOKATAAOYOUC ylol KABe katnyopla
(API1) detypatwyv. Mmopeite emopévwg va €xete ameuBeiog mpooPacn otov apyeia mnyaiouv KwdL-
Ko Tne KaBe edpappoync/ deiypatog yla va ta LEAETHOETE, VOl EKKLVAOETE Ao £6W pLa epappoyn
| VO XPNOLUOTIONOETE TUAMA Tou KWdLKaA. H xpnoluomoinon Aoykwy TUNUATwy TG Stemadpnc
xpnotn and éva deiypa katd thv avamntuén ebappoyng eivat cuvnBLoPEVN TIPAKTIKE TTOU EMLTPE-
TIEL TNV ETUKEVTPWON 0TV TiNyaio kwdika tng idtag tng epappoyns. Opwg Katdypnon authig g
Sduvarotntag odnyel cuxvad oe MOPOUOLEC EUDAVIOLOKA KAL OE KATIOLEG TTEPLTTWOELG TTOPOLOLAG
AeLtoupytkotnTag epoapuUoyES MPpAyUa aBEULTO.
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Anpooisuon kot kukAodopia Epyou



12. Anuooicuon kot kKukAodopia Epyou

Av urtoBéoou e OTL pia epapUoyn EXEL TTEPAOEL e ETILTUXLA TIG GAOELG TOU EAEYXOU KaL TNG
ekopaludtTwaong ival n wpa n epappoyn autn va dnuoactevtel. H dnupooieuon autr pnopst va
ylvel pe moAAoUg Tpomoucg alad o mAov Stadedopévoc elval n avaptnon tng ebopUoyng HEoa
amno 1o Google Play. AA\oL tpomol pnopel va elvat amAoUoTePoL KAl Vo £X0UV ALyOTEPEC QTaLTH)-
OELG, OWC YEVLKA Elval KOAO va edpappolovtal KAAEG TIPOKTIKEG KATA T SLAPKELX OTIOLACSHTIOTE
Sladikaotiag dSnuocieuonc.

Ztoxot

Ot poBntéc va propoulv va:

o Alaxwpilouv petall plag €kdoong avamtuéng Kat pag €kdoong Stavoung
¢ [eplypadouv Tnv npostolpacia tng dnupoaoisuong

¢ Avayvwpilouv Tnv avaykn moAamAwyv ekdOcewv

¢ [eplypadouv kat ulomoloUv ta Bripata dnuocieuong pag epapuoyng

Evotnteg Kedpalaiov

¢ [postolpacia

e Ekb00elc (Versioning)
* Yroypadn

¢ Anuooieuon
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12.1 Npoetopaocia

Mépa amo tnv oAokANpwon TG eKOGAAPATWONG, TPV TN Snuocieuon pag epapuoyng KaAo
elvat va amopakpuvBouyv ta ixvn eAéyxou Tou propel va umapyouv. Na napddelyua, av otov
KWSLKa uTtApXoUV akopa dnAwoelg kataywpnong (log statements) i dAAeg kKANoeLg yLa e€680u¢
UNVUUATWV EKOPAAUATWONG QUTEC TIPETEL VAL ATOakPUVBoUV TpLv TNV KukAodoplia.

AMNayEG Tpémel va yivouv kol oto SnAwTIKO. Mépa amod ta XapaKTnPLOTIKA Tng €kdoong
(version) mou mpémel va emikalponotnBouv amatteitat Kot n anopdkpuvan mpLv thv kukhodopia
NG pUBULONG xapaktnplotikwy android:debuggable .

MeyaAn onuooia ylo gl Snuocteupévn ebappoyn €xet va €xouv neptAndBel 6Aot oL amna-
paitnToL MOPOL OTOUG UTIOKATAAGYOUG TOU TTaKETOU. ELSIKr dpovtida Ba mpémnel va §obel yia ta
TIOAUUECIKG oTolyEla, OMwG ta oxedldotpa yia kdbe urootnpl{opevn puOULON/ TUTIO GUCKEUNG.
EnutAéov av xpnoluomnolouvtal e€wtepLkol mopot onwg Paocelg Sedouévwy Ba mpémnel va emipe-
BawwBel otL Kot autol lval KaTAANAQ TPOETOLUOGHEVOL YL XPRoN.

Av n edapuoyr XpNOLLOTIOLEL AMOUAKPUOUEVOUG EEUTINPETNTEC 1 UTINPECLEG TIPETEL VAL ETTL-
BePalwbel OTL elvat ETOLHOL yLa «EUTTOPLKI» AglToupyla. Emiong elvat onpavtiko va elvat aodpa-
Aelg wote va unv kwduvelel €€ attiag toug n aodalela tng epapuoync. Av XpnollomnoLeite unn-
peoiec Omwc Ta Google Maps Ba xpelaoteite éva eldiko kKAeldl Snuocievong ylo Maps APl waote
VOl UITOPELTE VOl XPNOLUOTIOLNOETE TN OXETIK £€WTEPLKNA BLBALOOAKN.

To SnAwTLKO XpeLdletal emiong mpostolpacia. Eav untapyouv npooBacels (permissions) mou
amnattel n epapuoyn oac, AUTEC PEMEL va £XouV KataAoyoypadnBel oto SNAWTIKO UE KATAAAN-
Ao otolxeia uses-permission. OL 18LotNTEG icon kat label Tou otoeiou ebappoyng (application)
TIPEMEL emiong va £Xouv opLoTel KaTt@ANAa. Mevika otoleia mou gpdavidovtal 6to SNAWTLKO
puBuilouv Aemrouépeleg TNG eyypadng tng epappoync oto Google Play Store.

TéNog lowg eival OKOTILHO VA TIPOETOLUACETE Hla CURPWVIA XProNG yLo ToV TEAIKO Xpnotn
(End User License Agreement —EULA) mou Ba kaBopilel Toug 6poug xpnong, Ba dtaodpalilel ta
TIVEUHOTIKG Stkatwpata kot Ba kabopilel to Babuo avaAndng eubivng yia tnv kakf Asttoupyia
NG epappoyng oag. Puolkd oL oxeTikol meploptlopol Sev pmopolv va Eemepdcouy kamola opLa
mou Balel o vopog o€ KABe xwpa.

I TEPLOOOTEPQ OXETLKA LE TNV TIPOETOLHACLA Yo Snpocieuon dg¢ otn Béon:

https://developer.android.com/tools/publishing/preparing.html.

12.2 Ek600¢Lg (Versioning)

‘Exoupe, og mponyoupevo kebalalo, Non avadeépel mwg Sivoupe otnv ebapuoyn Hog Evav
aptBuo (Code) kat 6vopa (Name) ékSoong. Autd meptAapBAvVovVTaL oav XAPOKTNPLOTIKA ToU iSLou
Tou SNAWTLKOU 0T PLIKO oToLkelo Tou dnAwTtikoU (manifest) pe tn popdn android:versionCode
kot android:versionName avtiotola.

To xapoktnplotikd versionCode emBaMetal va elval €vag aképalog, LeyoAUTepog amod
OAOUG TOUG TPoNYoUUEVOUC yla KABe emdpevn ékdoan TG epapuoyns. Napotl Aoyika mpémet
va €ekivrjoete pe tov apBud 1, mpdypa mou KAvel autopata to Eclipse otav Snuioupyet éva
£pyo, Kat va au€avete pe kamolo Bripa kaBe dopd mou ekdidete pia vedtepn €kdoaon 1) pLa ava-
véwon (update), otnv mPAgn o pdvog EAeyXoC TOU YIVETaL EXEL OXEON E TO AV O APLOUOG HLOG
VEOTEPNC €kbooNG elval LeyaAUTEPOC OO LAG TIAALOTEPNG. H TLUA QUTOU TOU XAPAKTNPLOTIKOU
Sev elval opath oToug TEALKOUC XPrOTEG KL XPNOLLOTOLEITAL AMOKAELOTIKA KOTA TN SLAPKELD
¢ Stadkaoiag dnpooieuong yla va mpoacdlopilost av n €kdoon elval vedTepn amo ThV we Twpa
EYKATECTNUEVN.
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To xapaktnplotikod versionName avtibeta elval pla cUIBOAOCELPA 0PATH OTOUG TEALKOUG
XPNOTEG. Aev UTIAPYEL UTIOXPEWGT AVTLOTOLXLONG OTOV KWOLKO TNG €KS0ONG 1) THPNONG EVOG OU-
YKEKPLUEVOU TUTIOU. OUWG UTTAPXEL £val TPONYOUUEVO, KOL OL XPrOTEG TO TEPLUEVOUV AlYyO WG
TOAU, TO string va amote)eital anod §Uo i MEPLOGOTEPOUS AKEPALOUG XWPL{OUEVOUG OO TEAELEC,
LE TOV TPWTO va EEKVA amo to £va kol tov SeUtepo amod undév kat n avénon va ylvetat yla
QVAVEWOELG KOl UKPOUETOPOAEC oTOV TeEAeuTaio aplOUd ava £va, evw pia ueyain allayn n
avaoyedioon urmodnAwvetal pe av€non To MPWTou oPLBUoU KATA £va Kol UNSEVIOUO TwV EMO-
pevwy. Npodavwg propeite va uloBetrioste Kamoto GAAN cUUPBaon UE TV OmoLa OL XPrOTEC OOC
Ba efolkelwBoUV oTnV Topeia, KAAO OUWCE elval va EXETE KATAANEEL O AUTAV TPOKATABOALKA.

12.3 Ynoypadn

a tnv eykataotacn plog ebapuoyng os éva cvotnua Android, pla ebappoyr mpémel va
uroypadel He €va TILOTOTOINTIKO XPNOLUOTOLWVTAC €va dnUooto KAELSL. MapdTL katd tnv ek-
opaApdtwon to Android pog anaAldooesl and tn Sladikacia, umoypddovtag aUTOHATA TV
ebappoyn e éva KAeLST KatdAAnAo yla ekodbaludtwon, oL ekSOCELS yla EKoPaApATwWon Kot &n-
pooievaon eival StadopeTikeS. EToL oL TeAeuTaieg amattouv Thv unoypadr HECW TOU LOLWTIKOU
KAELSL0U Tou SnuLoupyou TN EPapUOYNG.

To Java Development Kit (JDK) mpoodépel pia Suvatotnta Staxeiptong kat dnuoupyiog KAEL-
Suwv péow tou keytool. Anuloupyeitat oe autd pa Bgon dpulaing (keystore) yla To LOLWTIKO
KA€LSL yLa to omoio Sladéyoupe Eva avayvwplotiko (alias name) kat éva kwdko (password), pe
TOUG OTolouG propei va mpoomelaotel to KAelSL yla va urtoypadet n epappuoyn.

Apaotnpotnta 12.3.1

Xpnotuomnoleiote to keytool tou JDK yLa va amoxtnoete éva LOLWTIKO KAELSE, TO avayvwpLoTL-
KO KaL ToV KwdLKO Tou. Av Xpeldleote eplocotepe MAnpodopieg enmokedteite tn B€on http://
docs.oracle.com/javase/6/docs/technotes/tools/windows/keytool.html.

Apaotnpiotnta 12.3.2

IKOTOC AUTAG TNG SpaoTnPLOTNTAG Elval va SnpLoupynoeTe pla ékdoan yla dSnpocisuon tng
ebappoyng oag . MNPEMEL MpWTa Vo £XETE OAOKANPWOEL TNV TPONYOUEVN SpaoTnpLoTnTa.

Y10 €€n¢, yla kaBe véa ékdoon Tou TakETou Ba xpeldleote To 610 KAelSL Snuoacieuong onote
LNV TO XOOETE.

12.4 Anpoocicuon

H Slabikaoio dnpooicuong Eekiva HOALC éxoupe otn SLdBeon pag to APK apyxeio piog €kdo-
ong yla dnuocievcon. Asv apKel OUWG AUTO: OTNV OXETLKA avaptnon repthapBavovtal otolyeia
OTwG SLapNULOTIKEG ELKOVEC, Tteplypadn tng ebappoyng KA. ta omoia rpémnel va eivat Stabeaot-
pa mpLv Eekvioet n Stadkaoia.

H &nuocieuon pnopetl va yivel og Sikn oag Lotooelida, otnv ayopd tng Google | og kamola
EVOANQKTLKI ayopd. 2€ ONEC TLC MEPUTTWOEL KAAO elval va ipoodépovtal oL TANPodopieg yLa
v edpappoyr e Tpomo cadr kot elkoAa avayvwpiowpo. Erniong okomipo eivat n epappoyn va
€xel unoypadel mpv and tn dtabeon. Mnopeite eniong va dlabeoete TNV epappoyr oag LECW
email. 2tn ouvéyxela Ba mepypaPoupe tn dtadikaoia yia Snuoacicuon otnv ayopd tng Google.
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Katd tnv Stadikaocio Ba xpelaotei va puBULOTOUV Kol KATIOLEG AKOUO ETUAOYEG YL TNV EYypOL-
1 oto kataotnua. AutéG adopouv otnv TLHoAdynan, pubuioelg yAwooog K.A. Mmopel Kaveig va
Sel avaAuTika TLxpeLtaletal yia tnv dtadikacia otn Béon:

https://play.google.com/console/about/guides/releasewithconfidence/

H Sladikaoia Eekva amo évav Adoyaplacpo Google kat pe eniokePn otnv Developer Console.
Me tnv emidoyn Add New Application avoiyel éva avadudpEVO LEVOU OTOU UTOPELTE Vo eTUAEEE-
T€ TNV MPOETUAEYEVN YAWOOA TNG EGOPUOYNC CAG KAL VO ELOAYETE TO OVOUA TNC.

Mrnopeite mMAéov va apyioete va enefepydleote tnv eyypadn yla TNV ebapuoyr oag Kal va
avePaoete to apyeio APK. H Stadikaoia gival amattntiky, AEMTopepnS Kal xpovoBopa Kabwg
uropeite va mepAGPeTe €lKOVEC, screenshots kal video, evw elvat avaykaio va meptA\aPete Ka-
niola eplypadr] g ebappoyng, Vo TNV KATATALETE 08 KATNYOPLES, VA AvapTrOETE 0€LOAOYOELS
TIEPLEXOUEVOU KOl OKOTILUO VOl AVOPTHOETE OTOLXELA EMLkowwviog pall oac.

Y& KABe TEePIMTWON MPOXWPNOTE MPWTA OF WLa AVAPTNON TNG epapuoyng oag o draft (mpo-
XELPN Kat OxtL Snuoctevpévn) eyypadn. Autd Ba cag emtpédel va eNéylete mwg PAEMEL 0 Xpn-
otng tnv eyypadn, va BePalwbeite otL Sev mopadeidate KATL KAl TTwWE oL pUBUICELS TTOU KAVOTE
nTav autég ou BENate. Av OAa £xouv mdel kaAd apkel va emhé€ete Snuoaieuon (Publish) yua
va OAOKANPWOETE.

ApyOtepa xpeldletal vo OpLOTEL TIUN Yl To TPoidv 1 va StateBel dwpedv. Mo Swpeav
edappoyn dev pmopel va petaPAnbel oe mMAnpwvopevn. Mmopel Ouwg va tpormomnolnBel pia
TIANPWVOLEVN WG TTPOG TNV TLUA N aKOMA Kal Vo Letatpanel oe Swpedv. Mia dAAn emhoyn elval
oL XPEWOELG péoa otnv edappoyn (in-app billing) evw umdpxouv kat dAhoL tpomol (Omwe Tt..
application licensing) yla va dnuloupynoete €0oda, toug omoioug Ba mpémel va Patete Alyo
povol oac.

Mpwv mMpooTaBACETE OUWE VO XPEWOETE KATL yla TNV Epapuoyn oag f kot armAd va thv on-
pootevoete oto Google Store Ba mpémnel va evnuepwBeite Aiyo mAvw o BEUOTO MVEUUATIKWV
Skawpdtwy. H emavaxpnotponoinon kwdika £XeL Ta OpLA TNG EVW YLOL TO TIOAUMECLIKO UALKO Kall
T KE(PEVO UTIAPYOUV CUYKEKPLUEVOL KOVOVEC WE TIPOC TO TL UMOPEL va xpnotlomotnBel yia oo
OKOTIO.

Apaoctnpotnta 12.4

EvnuepwBeite yla to INTNUA TwV SIKALWHATWY XPAONG KOL TOU avoLyTtoU AoyLopIKoU oTnv
Topakdtw Béon:

http://www.gnu.org/licenses
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13. To npoypappatiotiko nepiBailov Applinventor2

Ewoaywyn

H 8eltepn autr evotnta tou SeUTEPOU HEPOUG ElvaL TPOCAVATOAGUEVN 0TV UAomoinon.
Me OAeC TG EVVOLEC VaL £XxOUV avartuBel oTig U0 PoNYoUEVESG EVOTNTEG OKOTIOG TNG MAPOoU-
oag elvat va 600l n SuvatdtnTa e €éva oXETIKA EUKOAO TPOMO va UAomotnBel pia ) meplocote-
PEC APTLEG EdOPUOYEC. AUTO UIOPEL v OUUPBEL YPNOLUOMOLWVTAC yLa TNV uAomoinan thv yA\waooa
Unoidwv tou mepBailovtog Applnventor.

OL otoyoL Tng evotntag 2B Sev elval AAAOL Ao TOUG OTOXOUG TNG evotnTog 2a. EmutAéov
autwv n alomoinon evog meptBAAoVTOG olkelou oTo uabntr 6nwg to Appinventor kat n edpap-
poyr 6owv SL8aytnKe e eLUKOAO Kol euxapLloto Tpomo, SlacpaAilouv tn peyalltepn amoteAe-
OUOTIKOTNTA TNG EVOTNTOC 2B Yo TNV BabUTepn KATAVONGN TWV AMALTHOEWY TNG AVATITUENC ULaG
Android ebappoyng.

Evotnteg Kedahaiov

¢ To £pyo (project) oto mpoypappatiotiko neptBdAiov Applnventor2

e Aopn meptBarovtog

e Iyeblaon kat uhomoinon epappoyng (Design/ Block)

¢ H ypron Tou mpocopowwTH yla KLvnTd Kal utoAoyLotr (companion/emulator)
* Avaptnon edapuoynig
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13.1 To €pyo (project) oto npoypappatiotiko neptBaiiov Appinventor2

O mpoypaupatiopdg oto Applnventor pmopel va Eekvnoel emhéyovtag To oUVEeoUO  ai2.
appinventor.mit.edu. O cUv8eouog auTOC avolyel Tn vedtepn ékdoaon tou Applnventor n omoia
660nke to AsképPBplo tou 2013 kat n omola amokaAeital ano moAloU¢ kat wg Applnventor 2. Se
OUTEG TLG ONUEWWOELS Ba Xpnoluomnolooupe tnv €kdoon Applnventor 2.

To neptBarov tou Applnventor amoteheital and Vo TuAuaTa.

e To neptBarov oxediaong (ComponentDesigner). ESw Bplokovtal Ta otolxeia mou amnap-
Ti{ouv to ypadLkd HEPOC TNG EPAPUOYNG, KOUUTILA, ELKOVEG KTA.

e To mepparlov pe ta mpoypappatiotikd mAakibia (BlockEditor). ESw Bpioketal To mpo-

YPOUMO TNG EdapUOYNG O LopdH TPOYPAUMATIOTIKWY TMAAKLSLwY, Ta omoia divouv evép-
YELQ OTA OTOLKELA TNG EPAPUOYNG.

Eniong elvat amapaitntn pia cuokeun pe Android omou Ba tpéxel n epapuoyn. Z€ mepintwon
mou Sev eival SlaBEotun, mapéxetal ano to nepBarlov Tou Appinventor €vag e€OUOLWTNAG TNG
OUOKEUNG.

Oca otnv mponyoupuevn evotnta 2A puBule to Eclipse xpnowwonowwvtog XML, edw Ba ta
puBuilete amno to mapabupo properties tou Component Designer, evw 0,TL Ba poypappatilate
ot Java edw ypadetat pe mhakidia otov Block Editor. Mepikég puBuioelg, Omwg Ta permissions,
puBuilovtac avtdparta avdloya pe to avtikeipeva/ blocks ou Ba xpnoluomnolfoste otov KwoL-
K& oac. Neplocotepa Ba Soupe otnv mPAgn.

AkolouBwvtag to ouvdeopo ai2.appinventor.mit.edu odnyoluacte oto MePBANOV ToU
Applnventor onwcg daivetal otnv Ewkoéva 13.1.1.

Ewkéva 13.1.1 To neptBaAlov tou Appinventor
OL Tpelg BaoLkES eMIAOYEG TTOU €XOUE €6w lval:
1. Anploupyia kawvouplou €pyou (Start new project)
2. Awypadn €pyou (Delete Project)
3. Anuoocievon tou €pyou (Publish to Gallery)
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EnAéyovtag Anuioupyia KavoUpLou €pyou, oG {NTAEL VA SWOOULLE VO OVOLQ OTO £PYO LOG
onwg daivetat otnv Ewkova 13.1.2.

Ewkova 13.1.2 Anuioupyia véou Epyou.

3TN GUVEXELD alpOoU TTANKTPOAOYIOOULE TO OVOLA TOU VEOU £pyou (r.X. helloworld) autopata
odnyouuacte oto neptBarlov oxediaong tng epapuoyng, onwg eaivetat otnv Etkova 13.1.3.

Ewkova 13.1.3 To meptBaAdov axebiaong.
13.2 Aopn nepiaAidovrog

2TO aPLOTEPO WEPOC TNG 000VNG UTIAPXEL N TTAAETAL 0TV OTola Bplokovtal Ta oToLXEld TTov
UIOPOULLE VO TOTIOBETA OOV UE TAVW TNV 080VN TOU KLvNTOU, OMWGE EVOL KOUUTTLA, KELUEVO, GUV-
deon pe Baon dedouévwy, elkodva, Bivteo k.o H tomoBétnon yivetal pe tn péBodo olpe Kol
adnoe (drag and drop).

Ta otolxelo autd Bplokovtal og katnyopieg — Basic, Media, Animation, Social, Sensors, k.A.1t.
Motwvtag mavw og Jio katnyopia gpdavilovral Ta otolyela tng katnyopiag. Ymdapxouv moAAa
OTOLYELQ |UE TOL OTTOLOL KATIOLOG UITOPEL VOl TTELPAUATLOTEL.

210 KEVTPO daivetal n 08ovn amnd To Knto TNAEbwvo Kol To OVOUA TNG Tou elvat screenl.
E&w tomoBetouvtal Ta otoleia pe tn pEBodo olpe Kat adpnoe.

210 6€€10 UéEpog daivovtal oL mapdueTpol ou kabopilouv kaBe éva amd ta oToLyela mou To-
noBetovuvtal otnv 080vn. AuTol oL TTOPAUETPOL UTIOPEL VO ElvaL TO XPWHA, TO UEYEDOC, TO KElUEVO
o€ €val OTOLXELO KELWEVOU K.ATL
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13.3 Ixebiaon kat uhomoinon edpappoync (Design/ Block)

13.3.1 Napadsiypa edbappoyng 1

Ye autd to onueio Ba deifoupe éva OAU arho mapadelyua edpappoync. OEhoupe va dnpt-
oupynooupe pia epappoyr otnv oroia Ba daivetal n elkoOva pLog yatag tny omola HOALG TtaTh-
ooupE N yata Ba viaoupilel.

la tn ouykekpLuévn edappoyn Ba xpelaotolpe dUo otoukeia, £va label to omoio Ba ypadet
Tov Titho NG epapuoyng, T.X. «Xadee tn yata» Kol éva Kouurni (button).

BApa 1lo. AnpoupyoUpe €va kawoUpLo £pyo pe dvopa Catmiaou.

BAua 2o. Mnyaivoupe otnv aplotepr) MAeupa tou meplBaiiovtog oxedlaong Kal eTAEYOUE
TNV Katnyopla user interface kat amno kel éva label. To gUpoupe Kat To TomoBeTOUE OTO KEVTPO
oto screenl.To label mepiéxel e€oplopo to keipevo «Text for label». Mape otn 6e€Ld pepLa, oTig
81otntec tou label kat oto onuelo text elodyoupe TNV ékdpacn «Xaldee tn yatar, n onoia
Twpa dpaivetal oto label otnv 086vn Tou KvnToOU.

BAua 3o0. KateBaloupe and to Stadiktuo pia wova yarag, m.y. http://www.appinventor.
org/apps2/HelloPurr/Media/kitty.png xat €va X0 yAaTOg TOU Viaoupilel, TLX. http://www.
appinventor.org/apps2/HelloPurr/Media/meow.mp3. Av €xete katdAnAn 8tdBeon avalnteiote
AMeG.

Bua 4o. AveBaloupe amno tnyv emidoyn upload file otnv neploxr) Media ta apyeia fxou Kat
£1KOVOG yLaL TNV yaTa.

Brpa 50.ETAEYOULE QIO TNV OPLOTEPT) TIAAETA EVOL KOUUTTL KAL TO GUPOULE KOl TO adiVOULE
otnv 00ovn (screenl). Mnyaivoupe otn 6g€Ld MAEUPA OTIG LOLOTNTEG. ITNV €AoY image em\é-
YOULLE TO apXelo UE TNV ELKOVA TNC YATOC. 2TV erhoyn Text Staypddoupe To Kelpevo.

BAua 60. TomoBeToUE Ao TNV apLoTepn MAAETA KOL TNV KaTnyopia media Tov rxo (sound)
Kot To cUpoupe otnv 0Bovn (screenl). Emhéyoupe amd TG (510tNTeC TO apxeio fxou. Omote
£€X0oUE To amotéheopa mou ¢aivetat otnv Ewkdva 13.3.1. Napatnpeiote 6t 0 Nxog Ppioketal ota
1N opaTa otolyela tng 000vng (non-visible components). Ta otolyela ta omola ivat un opatd
ekteAOUV Aettoupyieg yla tnv epappoyn aAa 8 dpaivovtat otnv 00dvn.

Ewkéva 13.3.1. Mapadetyua 1 — ydta mouv viaoupileL.

Oa TIPETEL TWPA VO SWOOULE EVEPYELD OTN YATO, OTTOTE OTAV TNV AKOU UMAKE VoL EKTEAELTOL O
NXOG TOU VIOOUPLOUATOG YLA VOl CUYKEKPLLEVO XPOVLKO SLaoTna. Ma va YIVEL QUTO EMIAEYOUUE
6e€la mavw to koupri blocks kat odnyouaote oTo mMePLBAAOV TPOYPALUATIONOU OTwG daive-
TaL otnv Ewkova 13.3.2.
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Etkova 13.3.2. To neptBaAdov mpoypauuatiouod.

370 aploTePO onpelo Katw amo t AEn Blocks umapyet pia otnAn pe tig emloyEg build-in,
OTNV OTOLa TIEPLEXOVTAL OL KATNYOPLEC LE TO MPOYPAUUATIOTIKA TAakiSia (Egxwpilouv amod to
XPWHA TOUG) KOl TOL OTOLXELQ T OTtola €XoU e TomoBeTroeL otV 0006vn. Otav KAVOUUE KALK O
£va amo ta oTolyela, T.X. 0To Buttonl epdavidovral ta mAakiSia mou avtiotoy ol og auTo.

EmAéyoupe to buttonl kat otn cuvéxela To mMAAKiSLO . Ta mAakidla mou mepl-
€xouv tn Aé€n when OMw¢ T0 OUYKEKPLUEVO SLaxelpl{ovTal yeyovoTa. ITrn CUYKEKPLUEVN TIEPL-
TITWON TO YEYOVOC elval To matnpa toubuttonl. AnAadn, otav (when) matnBet (click) to buttonl
(veyovog) i Ba ocupBet (do).

3TN OUVEXELA ETUAEYOUE TO oToLXelo soundl kal cUpoupe To TAKISLO KoL To
tonoBetolpe péoa oto AAAO WOTE va TaPLAEel cUUDWVA LUE TLG EYKOTIEG.

13.4 H xprion TOU TPOCOLOLWTH yLa KIVNTA Kot uttoAoyiotr (companion/emulator )

To enouevo Bripa eivat va Soupe otnv 086vn Tou Kvntou gite Tou SKOU g ELTE TOU ELKOVL-
KoU val TPEXEL N edappoyr ToU HOALG GTLAEaE.

MropoUpe e SUO0 TPOTIOUG VO EKTEAECOULE TNV EPAPUOYN HOG.

1lo¢.Na cuvdeooupe e To (610 aoUpUaTo SIKTUO KAl TOV UTIOAOYLOTI) OTOV omoio Snpioup-
ynoaue tnv epopuoyn Kot Tn CUOKEUN Hag Le android. Oa XpelaoTel va EYKATOOTOOUUE OTN
ouokeun android to MIT Alcompanion. Autd pnopel va yivel eUkoAa StaBaovtog Tov opaKaTw
QR kWS KO.
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Ewova 13.4.1. [a auto- Ewkova 13.4.2. Xelpoki-
Hatn avavéwaon Aoytopt- vntn avavéwon Aoytout-
koUMITAITcompanion. koUMITAITcompanion.

2Tn ouvéxela eTAEYouE amo To pevol Build->App (provideQRcodefor .apk) (BA€me Ewova
13.4.3) .Katomw eruléyoupeConnect-»AlCompanion (BAéne Ewkova 13.4.4). Kol OKOVAPOUUE UE
v ebappoyn MIT Alcompanion tov QR KwLKO KAl TPEXOUE TNV EPAPUOYN KOG OE TIPAYUOTIKO
XPOVO OTN GUOKEUT| LA,

Ewkova 13.4.3. Emtidoyn yia tn Snutoupyia tou QRKwSIkoU yLa TNV @Qapuoyn Log.

Ewova 13.4.4. Suvdeon uéow AlCompanion.

206.EykaBlotoU e otov UToAoyLoTh [OG To aiStarter (amo tn O€on http://appinventor.mit.
edu/explore/ai2/setup-emulator.html). Tp€xoupe To aiStarter Kol 0Tn GUVEXELA ETUAEYOUE VO
ouvbeBolue (connect->emulator) pe Tov mpocouowwth. L& auth TNV nepintwon epudaviletal pio
£LKOVIKA ouokeun androidotny omoia ekteAeital n epapuoyn pog, PAEmne Ewkova 13.4.5.
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Ewkova 13.4.5. EKTEAETN TNG EQAPLOYNC O€ ELKOVIKI) CUOKEUT) Android.
13.5 Avaptnon ebappoyng

stnv Ewova 13.1.1 eidape to mepBArov SLoXElPLONG TwY €pYWV TIOU SNULOUPYOULE OTO
Applnventor. 3to meplBdAlov auto éxoupe Tt Suvototnta vo SnUOCLEVCOUNE TNV edopuoyn
pac pe tnv emthoyn publish to gallery. Me t énuooieuon popaldopaote Tty epapuoyn KOG UE
TNV Kowotnta Tou Applnventor mapéyovrag mapaAAnAa otolxeia, onwg eival ylo mapadelypa T
KAVEL N ebappoyn, av EXEL KATIOLO BIVTED OXETIKO, OV EXEL TIAPEL KATIOLA KOUUATLO TIPOYPOLLOTL-
OTIKA ard AAAn edopuoyn Kat roLa eivat autr.
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14. Ixebiaon Aenadng xpnotn Kat yeyovota

Ewoaywyn

‘Exoupe nén oxedlaoel, oto mponyoupevo kebaAalo, pia amin Semadn xpnotn. Onwg yvwpl-
{oupe ouwg n Stemadn eival to onpelo amod to onolo Eekva n AeltoupylkotnTa TNG £DAPUOYAG.
ESw tomoBetouvtal Ta avtikeipeva mavw ota omoia o xprotng Ba €xeL tn Suvatotnta va aAhn-
Aosmidpdoet e tnv ebapuoyn.

‘000 Mo GUVOETEC elval oL EPAPUOYES LAG TOCO TIEPLOCOTEPQ OTOLXELD TIPETIEL VAL ELOAYOU UE
otn Stemadn. Zuxva paiiota Ba €xoupe kal Stadopetikeég 0Boveg (screen 1 layout) Stemadng
Tou Ba yivovtal evepyEcg Otayv EMAEYOUE VO EKTEAECOUUE TIG AVTIOTOLXEG AELTOUPYLEG TTOU oTNV
gvotnta 2A T1¢ ovoudoape Apaotnpldtnteg (Activities). Ot epappoyég mou Ba avantifoupe otn
ouvExela akolouBoUv auth t Aoyikn.

Evotnteg Kedahaiov

¢ Eloaywyn kat oxediaon elkovwy, data assets

¢ Alaxeiplon evepyelwv xpnotn (eicodol anod MANKTPoAdyLo, Tovtikl, 086vn adrg)
¢ Hxpnrion tou kauPBa os oxéon pe tnv 086vn adng

¢ YAomoinon aAwv yeyovotwy (0mw¢ cuykpoUoEeLC)
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14.1 Ewoaywyn Kat oxediaon eikovwv (data assets)

210 Applnventor €Xouiie Tn SuVATOTNTA VO ELOAYOUE ELKOVEC At To OKANPO 5loKo oL oTolEg
anoBnkevovtal wg data assets. Data asset pnopel va elvat kat onotodnnote aAo apxeio mou
XPNOLUomoLE(TaL Ao TNV ebappoyn, 0w Mapadelypa Eva apxeio nxou. Auto onuaivel OtLotav
Ba exteheotel n edpappoyn oe cuokeun android ta data assets akoAouBouUv TV edappoyr Kat
anoBnkevovVTaL CUTOUATA OTN KVAN TNG GUOKEUNGC.

14.2 Awayxeipion evepyelwv xpnotn.

Oa dnuloupynoou e pia epappoyn n onoia Ba amoteleital and Vo 006vec. Mia eloayw-
YLK, otnv onoia Ba epdaviletal €va HRvu o KOIAWCOPLOUATOG Yo TIEVTE SEUTEPOAETTA, KOL L0
HE €va pevol LE LOUOLKN UTIOKpOU Q.

Xpelalopaote duo mhaiota kewpevou (label), £va yia to pivupa KAAWOOPIOUATOG KL VA TTOU
Sev Ba eival opatd aAAd Bo XpNOLUEUCEL YLOL TOV UTIOAOYLOMO TWV SEUTEPOAEMTWY TIoU BEAOUE
VOl XPNOLLOTIOLNCOUHE WG OpLo PoPoAng tng 06dvng. Eniong, Ba XpnoLLLOTIOL|OOUE £Eval QVTL-
Kelpevo Sound yla To nNTLko onpa mou Ba Baloupe we evapén tng ebappoyng, kL éva Clock yla
TOV UTTOAOYLOHO TWwV SEUTEPOAETTTWV.

AvTIKEipEVaL: yLa VoL OXESLACOUE TNV 000vn Hag Aowmov, Ba xpelaoTol e Ta £€NG AVTLKELE-
va,

- Label kat ta un opata

- Sound kat

- Clock

Bripa 1: 2to Applinventor em\éyoupie To eptBarlov oxediaong (Designer).

Brpa 2: EmAéyoupe kawouplo épyo (New Project)

Brpa 3: Em\éyoupe amd to User Interface to label kat otnv tdtotnta text ypddou pe to privu-
Ha «welcome to your favorite application». (BA. Ewova 14.2.1)

Etkova 14.2.1. Apxikn elkova.

Bripa 4: Emhéyoupe éva Seltepo avtikelpevo tumou label kat éva tomou sound amo tnv
katnyopla media. 2tic 1610tNTeG TOou sound emléyoupe tov fxo (Source) mou BENoupE Kal Tov
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omnolo Ba mpénel va €xou e 1dn avePacel oto Media tng ebappoyng pac. Emiong emAéyou e Tig
d1otntec Minimuminterval=500 (5 seconds). (Ewova 14.2.2)

Etkéva 14.2.2. 1610tntec rxou.

Brpa 5: EmiAéyoupe éva avtikeipevo tumou clock armod tnv katnyopia Sensors.

Bripa 6: 210 meptBailov oxediaong emléyoupe add screen kat Sivoupe to dvopa menu. Ei-
vat n Baoikn 08ovn pe To pevol pag. TomoBetolpe éva label pe keipevo MENU.

Nape oto neptpariov mpoypapuatiopol (blocks) yia va wooupe evépyeleg ota aviikeipeva
Tlou TomoBeTnoauE OTLG 0BOVEG.

Otav Eekvael n epappoyr Kat poptwvetat n 08ovn Screenl, XpnoLLOMOLCOUUE pHia ETIKETA
(label) (ue Wbotnta Visible=false) wg petaAntn timou PetpnTn, Ue apyxikn tiun 1.

Entiong em\éyou e va akouotel o xog ou Slaké¢ape. Otav (when) apxikomoleital n o8ovn
(Screenl.initialize) 6¢oe Tun otnv eTikéta petpnth to 1 (dosetcounter_label.Textto 1).

Otav ekwvael n epappoyr, evepyomoleital To xpovoueTpo tou clock(Timer). 2e kaBe aAhayn
TOU XPOVOUETPOU TPOCoBETOUUE 1 0TNV ETKETA-UETPNTH. OTaV QUTH N TN Yivel 5 Tote epdavile-
TaL n emopevn 086vn n omolia eivat to Menu. (BAémne Ewkova 14.2.3).

Ewkova 14.2.3. Mpoypauua yia tnv aArayn tng odovng
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14.2.1 Katookeur pevou ko nxog background

H kawoUpta 086vn (menu) mepAapBAVEL TIG AyamnUEVES EDAPOYES TLG OTIOLEG UTTOPEL Va
€TAELEL, TTOTWVTAC TO AvTioTOLO KOUWTL, 0 XpriotnG. H 08dvn Ba cuvodeletal amod Houokh.

Mo tn oxedloon tng 00dovng, Ba XpnOLUOTIOL OOV LE TO TTOPAKATW AvVTiKelpeva: buttons, label,
player kat meplépywg horizontal arrangement wote va tonoBetnBouv Ta umdAouta avtikeipeva
otnv erBupntr B€on. Opilouue £tol autd mou Ba Aéyape oto 2A katdAAnAa AoyiKd TUAMOTO
otnv o0bovn.

To avtikeipevo player pog EMITPEMEL VO EVOWHUATWOOUE NXo oto background, o omoiog Ba
Tailel evoow n 000V HOg TEPLUEVEL KATIOLA EVEPYELD TOU XpNoTrn. Me Tto Kouuri speaker, oto
omoio €xoupe tomoBetnoeL katdAAnAo Image nxelou, 0 XproTNG LIMOPEL VAL OTTEVEPYOTIOLOEL TOV
player otapatwvtag T Houotkr. Ano tnv (dla Béon unopel va emavevepyonotnoel. Mpodavwg
Ba mpémnel va ouvdebel éva apyeio nYou Ue Tov player, GUUITANPWVOVTAG TO OVOUA TOU otnV oL
otnta source Tou player, adol mpwta £xel avéBel oto pakelo Media.

AkoAouBel 0 OXETIKOC KWSLKAG.
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14.3 H xprion tou KauPa o€ oxeon e tTnv 000vn adng

3TN CUVEXELA SNULOUPYOULE pLa Kalvoupla 08ovn pe ovopa chase otnv onola Ba oxeSldoou-
Ue éva oy Vil Je TToVTiKL, Tupl Kat ydta. To ToVTiKL TpWEL Ta TUpAKLa Ttou epdavilovral tuxaia
TIAvW otV 00dvn, evw n yata npoomnabei va AL To MOVTiKL.

TomoBetolpe otnv 006vn kapupad. O kauBag elvat éva mavel SUo SLacTdoswy To omoio elvat
evepy0d otnv adr kal oto omoio eivat Suvatod va oxedlaotolv lkovec. O kauBac Pploketat otnv
katnyopla Drawing and Animation. Tov kapupa tov ovoudloupe GrassCanvas Kol TomoBetoupe
Qo TLS LOLOTNTEG WG £lkOVA GOVTOU pia elkdva ypaoidl (Grass.jpg). Emiong otig 1dlotnteg mAdtog
kot U og erléyoue fill parent wote va katahapBavel 660 xwpo €xeL n 0BOvVN TG CUCKEUNSG.

O AOyog Mou XPNOLUOTIOLOVUE TOoV KapuPaA gival va oploBeTNCOUE TNV EVEPYN TEPLOXT TNG
ebappoyng pag otnv 0bovn, otnv onola Ba tormoBetolvtal 1 Kwvouvtal ypadikd. Eniong £xel
Vol KAVEL HE TN Slayelplon yeyovotwy adnc o pio KatdAAnAn oBdvn (touch screen). Ot ewko-
veg (image sprites) mou tomoBetolvtal MAvw Tou HropoUv va tautomotnBouv amd tn B€on
Toug. Tautoypova o Kapupag avayvwpilet yeyovota adng (dragged, flang, touchdown, touchup,
touched) kat tn B€on mou adopolv. Exovrag tn B€on 1000 yla KABe KvoUpevo ) otabepo sprite
000 KOl YLOL TO YEYOVOC EUKOAO avayvwpLleL o€ TTOLo YpadIKO OVTIKELUEVO AVTLOTOLXEL TO YEYOVOC.
Quotka epeic BAEmoupe Kat Slaxelpl{OpaoTe, PEoa amo LEBOSOUG TOU AVTIKELUEVOU, TO TEAIKO
oTAdLo OTav TO avTikeipevo Nén éxel evnuepwOel oTL €xel akoupmnnBel, TpaBnytel, ouykpouotel
HE GANO KATT.

TomoBetoUupe otov kKauBa pia eikdva (image sprite) movTikloU Kol To ovopaloupe mouse.
JTLC LOLOTNTEG TOU image sprite eMAEYOULE WG TINYN TO 0PXELO TOU TIOVTIKIOU mouse.png.

210 MePBAANOV TIPOYPAUUATIOMOU SIVOULLE EVEPYELA OTO TIOVTIKL OTWG daivetal otnv Elkova
14.3.1. Mg Tov TpOTO aUTO TO TOVTiKL Bal KLveltal pog TV KateUBUVEON ToU KIVE(TOL TO SAKTUAO
pag mavw otnv 086vn Tng cuokeunc. To mAakidio callmouse.PointDirectioneivat pia péBodog n
omola oTtpEdEL TO MOVTIKL VA SELXVEL TTPOC TLC CUVTETAYUEVEG TOU ONUElOU adrG. ITN CUVEXELA LE
NV enopevn uEBodo mouse.MoveTo, TO TTOVTLKL KLVELTAL TIPOG TLG CUYKEKPLUEVEC CUVTETAYLEVEC.
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Etkova 14.3.1. H kivnon tou movtikiou
14.4 YAornoinon aAAwv yeyovotwv (0mwg cuyKpoUGoEeLg)

OENOUE TWPA TO TIOVTIKL VO TPWEL To TUpL. TormoBeToU e otov KapuPa €va image sprite ue eL-
KOva Tuplol, ovopatt cheese. Otav To MOVTiKL GUYKPOUOTEL e To Tupl TOTE To TUpl e€adaviletal
Snuoupywvtag TNV alobnon ot éxel daywbel kal epdaviletal o pla tuyaia Béon péoa otov
Kappa, onwg daivetal otnv Etkova 14.4.1.

Ewkova 14.4.1. Awayeipton tn¢ oUyKpoUanG TWV QVTIKELUEVWV.
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Avtikeipeva oto nieptpallov Applnventor2




15. Avtikeipeva oto nepiaiiov Applinventor2
Evotnteg Kepalaiov

e AvTikeipeva kal Kwdikag oto Applnventor2

e |810TNTEC avTikelpévou (Eudavion, Kivnon kAm.)

e Mé£Bobol avtikelpévou

¢ Xelplopog MOAUUECIKWY QVTIKELUEVWV

e AMANAEMISPACN OVTIKELLEVWY HECO QIO UNVULOTOL

¢ To Applnventor wg yAWooO MPOYPAUUOTIOMOU HE TtepBAAOV avamtuéng
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15.1 Avtikeipeva kot Kwdikag oto Applnventor2

Eidape ota mponyoUueva kedpalala mwg UmopoUlpe va Tonobetrnooupe Stddopa oTolxeia
navw o€ pia 080ovn. Ta otolxela mou tomoBetol e otnv 08dvn ite opata (visible) elvat aopa-
Ta (nonvisible) amoteAolV Ta AVTIKELEVO TOU TTPOYPAUUATOS KAl £XOUV TNV 8la évvola e Ta
QVTIKELPEVA TNG java. ZTo Applnventor oto onueio Components daivovtal Ta aVTKELUEVA TTOU
£€XOUlE TOMOBETHOEL 0TV 000VN. INUELWVETAL OTL UTtAPXEL N duvatotnta va dnuloupyolvral
QVTLKELEVA KOL QIO TO TTPOYPOUUOTIOTIKO TtepLBAaAlov.

Ma napadelypa otnv edpapuoyrn pag otny 08ovn chase €(oupe Ta aVTIKELPEVA cat, mouse,
cheese. Ztnv Ewkova 15.1.1 daivetatl n 086vn chase. Nepiéxel eniong éva label, Vo kKoupma
(buttons) kat éva avtikeipevo tumou slider. MapatnpoUpe OtL utdpxouve kal U0 AOPATA AVTL-
keipeva , to ClockHealth to omolo petpdel Tov xpovo yia va Anéet to matxvidt kat to Notifierl, to
ornolo eudavilel Eva katdAnAo unvupa otav ARgeL to matyvidL.

Ewkova 15.1.1. H o9ovn chase

2TO MPOYPULHUATLOTIKO TteplBAAAov Tou Applnventor Sivoupe evépyela o KABE aVTIKEILEVO
HEDTQ OO TN XPON TWV TPOYPULUATIOTIKWY TTAQKLS LWV Ta OOl OVTLOTOLYOUV 0TOV KWELKA TNG
ebappoyng pag.
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15.2 1610tnteg avtikepévou (Epdavion, Kivnon kAn.)

KaBe avtikeipevo ou SnULoupyoU e EXELLOLOTNTEG. TIG LOLOTNTEG EVOG OVTLKELUEVOU UTIOPOU-
Ue va T aAatoupe pe Vo tpomoug. Eite amno to nepiparov oxediaong oto onuelo properties
elte péoa amod To MPOYPAUUA LA,

Ano to nepBariov oxedlaong: Ma mapadetypa €xoupe va label oto omoio Béloupe va to-
ToBeT OOV UE TO Keipevo «Tupdkia mou paywlnkav». MAUE oTIg LOLOTNTEG KaL 0To onueio Text
T(POCHETOUE TO KElpEVO TTou BEAOUE.

Ano 1o neptBailov mpoypapuatiopol: Mmopoupe va epdavitoupe kot va e€adaviloupie to
Tupakt amo tyv wotntaVisible wg €ng:

Aivovtag T true yivetal opato evw pe tny tun false yivetat aoparto.

To avtikeipevo slider Ba xpnolomnotnBet yia tn puBuLon TG TaxUTNTAG EVOG AAAOU QVTIKEL-
HEVOU, CUYKEKPLUEVA TOU imagespite cat, WoTe 0 XPOTNG va EXEL TNV SuVATOTNTA VO EMNPEATEL
Kat emhoyn Tou TNV TaxuTnta Tng yatag, npooapuolovrag tn SuokoAia Tou maxvisiou.

M0 VO UTTOPECOUE AMOTUTIWOOUE TNV oUEOUELIWDN TNG {WNG TOU TPWTAYWVLOTH TIOVTLKOU,
XPNOLUOTIOLOVUE €Va SLOVUCUATIKO YpadLKO, OTNV TPAYMATIKOTNTA LA ATTAN VPO TIOU OXE-
SLaletal og ouykekpLuévn B€an otov kapupa (drawline). Auto ylvetal XpnoLLOTIOLWVTAG LA LETA-
BAnTn (globalLength), mou petaBdiietal ye Baon tn petaBoAn tng Lwng, SnAadn UeLWVETAL UE
10 Xpovo (ClockHealth) kat au€avetal pe TNV EMTUXNUEVN GUAAOYT QVTLKELUEVWY (TWV TUPLWV).

15.3 M£00o&oL QVTIKELLEVOU

Ye kaBe avtikelpevo, avaloya pe to €lbog Tou, avtiotolyolv SLAdopeg EVEPYELEC OL OTIOL-
£¢ kaAovvtal péBodol. Xtnv Ewkova 15.3.1 daivetal To mpoypappa ylo tTnv 08ovn chase. Ma
TO QVTIKELPEVO Mouse OTav ekTeAeoTel To yeyovog Dragged, mou onpaivel 0tL mpoonabrnooupe
VO CUPOUE TO QVTIKELPEVO mouse otnv 080vn TG cuokeung meplypadetal oto do Tt Ba cup-
Bel. Mia uEBodog yia To avtikeipevo mouse eival to PointTowardstarget. Mapatnpolpe oTL kal
TO aVTIKElEVO cat €xel Tnv (6la uéBodo PointTowardstarget adou mpokettal yia to (6lo €ibog
QVTIKELMEVOU. MmtopoUpe va Snutoupyriooupe kat tn Sikr pog uébodo onwce ivat n GameOver
(amo Tig emhoyég evioAdwv Procedure), tnv omola Kot KAAOUWE XWPIG TN XPoN OVTLKELUEVOU.
la mopadelypa XpnoLUomoLoa e TNV evioAn cat.PointTowardstarget, evw yla to GameOver to
KaAEoQUE XWPLG TN XPrON AVTIKELUEVOU.

Napatnpeiote ta KOKKLVa TAaKiSLa T omtola avadEpovtal o LeTABANTES yLla TG omoleg Ba
WANCOUE KOL OTN GUVEXELA.
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Ewkova 15.3.1. To mpoypauua yia tnv odovn Chase.
15.4 Xelplopog MOAUECIKWY AVTIKELUEVWV

Itnv katnyopia media umdapyouv Stddopa TTOAUUETLKA QVTIKELLEVO TIOU UITOPOUV VO TOTIO-
BetnBolv oTo MPOYPANUA HaC. Epeic eSw XpNOLUOTOLNCALLE TOV X0 0 0Tolog ekivnoe va railet
KOTA TV 0pxLKOTIoinan TN apxtkng 0Bovng screenl, Kot OTAUATNOE HETA amd Kamola SEUTEPO-
Aemra.

MNa kaBe avtikeipevo Tumou media umapyouv Stadopec uEBoSOL Kal yeyovoTa To ool Lo
BonBoUv oTo va T SLAKELPLOTOULE.
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AnuoupyoUpe pia kawvoupla 08ovn ovouatt RecMemo onwce daivetat otny Ewova 15.4.1.

Ewkova 15.4.1. 096vn RecMemo.

H véa epappoyn kataypadet Kot amodnkeUel NXNTIKEC ONUELWOELG, OL OTIOLEG UIMOPOUE val
TIG BAémou e og popdn AloTtag, va eTIAEYOULE KOL VAL QVATIAPAYOU LLE OTIOLO NXNTLKO apxeio BE-
Aoupe 1 va to Slaypadoue.

MopaTnPOUUE OTL EXOULE

- SoundRecorder

- Player

- 5 Buttons

To avukelpevo SoundRecorder €xelt tn uEBoGO start Kat stop

. Omorte Ba mpémnet va GTIAEoUpE TO TPOYPAUUA pag £TOL WOTE, dTav

Ba matnBel to kouuni REC va Eekvioet n eyypadr] Tou AXou, evw OTav TO EQVAmATHOOUUE VOl
otapatd. Oa Solpe og eMOUEVO KEPAAOLO TIWE TO apxelo ou Snpovpyeital armodnkeveTal.

Opoiwg yta To avtikeipevo Player Ba xpnouomnowinBoulv ot pébodot
Kol

Apyotepa, oe Topakdtw Kepdlalo, Ba xpnolpomolioouvue pa amAr Baon Sedouévwy
(tinyDB), evog mivaka, Yo TV armoBRKeuon Twy eyypadwy Lo WOTE VO UITOPOUUE Vo eTAEEOU-
Ue mota Oa avaKoAEGOULE.

15.5 AMANAENiSPOON QVTIKELUEVWV HECQ ATTO UNVULOTOL

Itnv 0006vn chase eibape otL 6Tav T MOVTIKL (Mouse) cuykpouoTel e To Tupl (cheese) tote
10 tupl e€adaviletal kat epdaviletal oe pia tuxaio BEon HEoa oTov KaUPA TTIoU €XOUE OpPLOEL.
TNV nmpayuatikotnta, n uébodog Saxeiplong oclykpouong (CollidedWith) otéAvel unvuua oto
avtikeipevo tupl va e€adaviotel Kal €Miong OTEAVEL LAVUUA VO TO-
noBetnBel o tuxaia Béon pe tn uébodo:
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MopatnpoUpe OTL LEoa o TV KARoN Twv HeBOdwv e TN Xpron UNVUUATWY UropolV Ta
QVTLKELEVA VOl ETILKOLVWVOUV UETAEU TOUG KAL VAL EVEPYOTIOLOUV TO €val TO AAAO.

TNV MPAYUOTIKOTNTA, XPnollonoleital oto background éva avtikeipevo tumou Content
Provider ylo tn Sloxeiplon tng EMKOWVWVIAG HETAEY TWV OVTIKELUEVWY TNG EVEPYNG 0Bdvnc.

15.6 To Applinventor w¢ yYAwooo MPOoypPaHATIOHOU pe tepBaAAov avamntuéng

To Applnventor StaBétetl tn doun tnG petaPAntng. Emiong Ba mpémel va apyikomolouvtal
oL UETAPANTEC OMWG Kal of KGO yAwooa Tpoypappatiopol. Napddelypo otnv mepimtwon
¢ 086vng chase apyikomotoUvtat ol petaAntég length kot speed wg Kol

avtiotolya.

Emiong, untapyouv ot SopEC emhoync Kat emavaindng otnv emloyn control Tou meptBailo-
VTOG TIPOYPAUMATIOMOU, OTIWG KAl KATIOLEG SOUEC Sedopévwy, OTwG elvat n Alota mou Ba Solpe
o€ emMOpevo kedalato oAG kat aAAnAentibpaon pe Baon dedopévwy. ETmAEoV utapyeL n évvola
TOU QVTLKELEVOU, TNG LEBOSOU KOl TNG EMUKOWWVING HETALD TWV OVTIKELUEVWV.

Byaloupe to cuunépaopa OtL to Applnventor amote)lel éva oAokAnpwpévo meptBariov npo-
YPOAUUATIOMOU TO omolo lval oAl ¢pLAlko oTo Xproth.
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A¢lomnoinon undpyxovtog KwdLka




16. A§lomoinon unapXovtog KWKo

Evotnteg Kedahaiou

¢ H AoyLKr Tou avolytol AoyLopLkou
¢ H kowotnta tou Applnventor

¢ Applnventor tutorials
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16.1 H Aoyikr) TOU avoLyTtoU AOYLOLKOU

To EAeBgpo Noylopkd / Aoyopikd Avoiktol Kwdika

(EA/AAK) sival to Aoyloptkd mou o kabévag propel eelBe-

POl VOl XPNOLUOTIOLEL, va avTlypddel, vo SLavENEL Kal va Tpo-

Tonolel avaAoya Ue TG avaykeg tou. Eival éva evaANaKTIKO

HOVTEAO avamtuéng kat xpnong Aoylopikol mou Baociletal

otnv eAeBepn S1aBean Tou mnyailou KWLKa, To onolo mapegxet T Suvatdtnta aAAaywv n BeA-
TUWOEWV WOTE VO KAAUTITOVTAL OL AVAYKEG AUTOU TIOU TO XPNOLLOTIOLEL.

To ko6oTog adelag xpriong Twv edpappoywv eAeUBepoU AOYLOULIKOU lval TIG IEPLOCOTEPES dO-
PEC UNGeviko. Aev ayopdlovtal ASELEG XPrOELG KOl UMOPOUUE VA £XOULE QMEPLOPLOTO aplOUo
EYKATAOTAOEWV. H xprion avolytol kwdika Sev meplopilel Tov opyaviouo r Tov am\o Xprotn o€
Ul oxéon e€aptnong amo etatpieg kot emeldn n dtavoun, n St6pbwon opaudtwy Kat n ava-
ritu€n tou Aoyloptkol EA/AAK umopei va yivel amo KaBe TexVIKA KOTOpTIOUEVN opada, Snutoup-
veltal éva mepBANOV £VTOVOU QVTayWVIOHOU O omolog 0dnyel o XAUNAEG TLEG Kol UPNAEG
UTtNPEGLEG UTTOOTAPLENG.

To Applnventor StaB€tel OAa eKelva Ta XAPOKTNPLOTIKA TOU EAeUBepPOU AOYLOMIKOU UE amo-
Té\eopa va kabiotatal tbaviko yla thv ekmaideuan. OAot propolv va £xouv mpdoBaach o aUTo
XWPLC TIEPLOPLOUOUG Kot Xwpig KOoToC.

16.2 H kowotnta tou Applnventor

Y10 nepLBariov €pyou umopou e va erilé€ou e To kouuri gallery to omoio pag odnyet otnv
Ewova 16.2.1. ESw pmopoUpe va avalnTtroou e £pya GAAWY LEAWV TNG KOWVOTNTOG.

Ewkéva 16.2.1. Avadritnon Epywv amo xpioteg TN KootnTog.

MropoUpe va emAEEOULE EVa £pYO Kall VAL TO avoioupe oto GUANOUETPNTI Hag Kat va §oU-
e WG elval To ypadkd Tou oTolyeia oAAA KaL T TPOYPAUUOTLOTIKA TTAQKIS LA TTOU XPNOLUOToL-
el. Eniong pumopoupe va aAAGEOUE TO TTPOYPAUO KAL VO SNULOUPYHCOULE €Vl VEO £PYO LE TO
VEO TIPOYPOAUAL.
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Etkéva 16.2.2. Avolyua eVOG UTTAPXOVTOG EpYOU Kol EMEEEpyaTial TOU.

TENOC TO TILO ONUAVTLKO ONHelo ivat OTL umopoU e Ye Tnv emloyn publishtogallery va dnpo-
oleUooUE KL eelg To S1KO pag €pyo Sivovtag mapdAnAa meptypadn, TitAo kat elkova. (BAEme
Ewova 16.2.3). Inuelwvetol OTL OTaV XPNOLLOTIOLOUHE ETOLUA oTOLXElo Ao éva GANO €pyo QUTO
Ba mpEmneL va avadEPETAL Kol 0TO VEO SNULOUPYNUEVO €py0 WG avadopd 0To apXLKO €pYo.

Ewkéva 16.2.3. Anpocieuan épyou atnv Kowvotnta.

16.3 Applnventor tutorials

3tn oehiba tou Applnventor http://appinventor.mit.edu/explore/ai2/tutorials.html (01/10/2015),
UTIAPXOUV opyavwiEva tutorial, ota omola Umopel KATOLOC va avaTPEEEL yLa va EEKLVAOEL VaL pat-
Baivel aAAd Kol yLa VoL TTPOXWPNOEL TOV Tipoypappatiopo. Kabe tutorial xapaxtnpiletal ano to
Babuo duokohiag (basic, intermediate, advanced) (Baoikd, evoLauEoO, TTPOXWPNUEVO).

‘ETOL 0 Xpr0TNG avaAoya To eMineS0o MOV KATEXEL OTOV TPOYPAUUATIOUO Applnventor pmopel
V0L QVOLEEL KATIOLO Ao OUTA.

Ta tutorial mapgyouv Bua BAua e€otkeiwon Ue SLAPOPEC EVEPYELEG LE XPNON ELKOVWY £TOL
WwoTe va elvat AAPWE KatavonTtd Kat EhapUoctyo.

Tutorial umopetl eniong va Bpel kamolog péow tNG avalitnong. Tutorial umapxouv kat oe
évtumn popdn BBAilou oto gunodplo.
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Kedbalaro 17

Awayeipion oauoOntipwv Kat AGAAWV oToLXELWV KlvnTou

Evotnteg Kedalaiou

Awaxeiplon 0Bovng adng
Aloyeiplon awoBntnpa kivnong (emttayuvolopetpou)
Aloyeiplon atebntrpa B€ong

Aloyeiplon cuokevwv Kvntou (nxelo, d6vnon, LKpOPwvo, KAUEPA, POAOL, EMADEC)



17.1 Awayeipion 006vng adng

AnuoupyoUe pLa kawvoupla 086vn ovopatt paint. Ztnv Ewova 17.1.1 daivetal n popdn
NG 000vng . NePLEXEL TA MAPOAKATW OTOLXELDL:

‘Evav KapPa pe éva oxua pmalog péoa. O kapPac katoAappavel 6Ao to Slabioiuo xwpo
og MAAToG Kat UPog mou tou Sivetal divovtag otig WLdtnteg TNV TN FillParent oto urkog kot
0TO TAQTOC.

Tpla koupmia ovopartt blue, red, green kot ball pe avtiotola to xpwpota. To xpwuo
0€ €va KOUMTL UMOopoUE va To pubuiooupe amo Tig OLOTNTEG. Al va UITOPECOUE VAl TOTO-
Betiooupe opolOpopda TA KOUWTLA XPNOLUOTIOLOUKE €val OTOLKElD To omolo ovopdletal
HorizontalArrangement kot Bploketal otnv Katnyopia Layout.

Eniong unapyouv Vo kouurua, return to menu kat take a picture Ta omola elvat kat auta
tonoBeTnuéva og opllovtia dlataln.

TENOC £XOULE TOL LN OPATA AVTLKELUEVA, EMITAXUVOLOMETPO (Accelarator), kapepa (cameral),
aodbntnpag BEong, kal €va avtikeipevo TuTou notifier.

Ewkova 17.1.1 H o86vn paint.

Ewkéva 17.1.2. Otav natndel kamoLo amo ta KOUUTTLA.

Itnv Ewova 17.1.2 dpaivovtal Ta TPoypapUATIOTIKA TTAQKLSLO YLa TO YEYOVOG TOU TIOTALOTOC
€VOC KouprtoU. To (81o yivetal kat yia To mpdotvo koupri. Qalvetal OTL e TO TATNA TOU KOU-
UILoU o KapBag {wypadiletatl Pe TO (510 XpWHO EVW N UMAAO XPWHATI(ETAL OMOLWG.
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Ewkova 17.1.3. Otav mpayUaTonoLtoouLE agr) otov KauBd.

Otav akouumnooupE Tov Kaupa Xwplc va cUPOUUE TO SAKTUAG HOG KL OTO HOUPO KOUWTL
ypadel Ball tote dnuioupyeital évag KUkAOG pe Slapetpo 3 oto onueio mou Ba kavoupe adn
(BA€me Ewkova 17.1.3).

Etkova 17.1.4. Otav matrjooulE To Haupo KOUUTTL.

H Ewova 17.1.4 Seiyvel L Ba ouuPel av matnbel to pavpo koupumi. Katapxnv kabapiletat
0 KapPAg amo tuxov mponyoUupevn {wypadikn kot av ypadet ball petatpénetal autopata o€
Finger pag mpotpénel pe éva purvupa tou Notifierl va matrooupe o€ KATOLO onueio Tng 00ovng
yla va EeKlvAoeL N umdAa. Itnv repintwaon mou ypadel Finger tote autopata aAldlel os ball kat
Bétel To xpwpa Tou Ba epdavIoTEL N ypauun oV apXlOOUKE VOl GEPVOUE TO SAKTUAG pag otn
0006vn 1 0 KUKAOC av AW AKOUUTICOUHE TV 000vn. ZTnv Etkova 17.1.5 daivetal to mpoypop-
Ha YO TO 0XESLOOUO YPUUUNG TTAVW OTOV KOUPA.
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Ewkéva 17.1.5. Otav oUpouue navw atov kauBd.

17.2 Awaxeipion awoOntrpa Kivnong (EmttayuvolopeTpou)

H Ewkova 17.2.1 Seiyvel MW UMOPOULE va SLOXELPLOTOUE TO YEYOVOC TNG Evepyomoinong
Tou aloBntApa (EMTaUVoLOpETPoU). ESw £xoupe emAEEeL OTOV KOUVALE YPryopa TO KLVNTO va
kaBapilel n 0Bovn.

Ewkéva 17.2.1. Awayeipion awadntipa kivnong (EmTayuVoLOUETPOU)
17.3 Awayeipion awoOntrpa Béong

Ytnv Ewkova 17.3.1 palvetal mwe 6tav oAAGTEL ywVia TO KLvNTO, aVOAOYWCE KLVELTOL KOL N KA~
Ao adrvovtag (xvog og oxnua TeTpaywvou. H pmala B€tel wg mpooplopud kivnong (heading) tn
ywvia rou €xoupe otpéPel Tn ouokeun. Evw moAhamhacotdlel eni 200 tnv taxuTnTa avaloya pe
Vv kAlon, vouilovtag OtL n udha £xel BApog Kat MEPTEL.

Ewkova 17.3.1. AtoOntripag 9éonc.

17.4 Awoyeiplon cUoKELWV KwntoU (nxeio, 66vnon, Hkpodwvo, KApEPa, poAadt,
enad£g)

Ot Ewkoveg 17.4.1 kat 17.4.2 Selyvouv Ty mepilmtwon g xpnong tng KAUEPAS TNG CUCKEUNG.
Y€ mponyoUupeva kebalata elbaE yLa T Xpon TOU NXOU, TOU ULKPOPWVOU KOl TOU POAOYLOU
(otnv 0Bdvn recmemo). Me tnv evtoAr] sound.vibrate yla éva cuykekpuévo aplbuod deutepo-
AEMTWV UMOPOUKE v KAVOUE TN GUOKeLN pog va SovnBel. MpolndBeon eival va £XoUpE TO
QVTIKElpEVO sound.
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Ewkéva 17.4.1. Qwtoypapia amo kauepa.

Ewkova 17.4.2. TomoYETNonN 01O POVTO TNG EQPAPUOYNC LUAG.
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E¢wtepkn emkowwvia



18. E¢wtepkn Emkowvwvia

Evotnteg Kepalaiov
¢ Emkowwvia pe unnpeoieg Stadiktuou

¢ Emkowwvio péow Sladiktuou
¢ YAOTIOLNOELG PE LOVTEAOD TIEAQATH - EEUTINPETNTH
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18.1 Emikowwvia LLE UTtNPECIEG SLaSLKTUOU

TNV apxikr 0Bovn pevol Tou €Xouue SnULOUPYHOEL TPOCOBETOUE (Lo EMLTAEOV €TUAoYN
KOUMTL JE Kelpevo «Ttou Bplokopal». AnuloupyoUUE OTO £€py0 Hla Kawvoupla 08ovn ovouartt
whereAml, onwg daivetal mopakdtw pall e To AVTIKEILEVA.

Mapatnprote To avtikeipevo ActivityStarter kat to LocationSensor. To ActivityStarter ekiva
ua Stepyaoia tou Android (android.intent.action.VIEW) evw to LocationSensor repléxet otolyeia
yla tnv tornoBeoia mou PploKeETAL N CUGKEUN HAG. TN CUVEXELO TTOPATIOEVTAL T OXETIKA TIPO-
ypappotiotika mhakidia. Otav matnBet to «H Tomobeoia pouv oto xaptn» (MylLocationButton)
TOTE evepyomoleital To activity Tou Android maipvovtac otolxeia ya tn yewypadiky 6éon amno
Tov ateBntpa B€onc (GPS), kat pag epdavilet tn Bon pog oto xaptn.

[253]



18.2 Emikowwvia HEow StadKTuou

To KAQLOGLKO HOVTENO TEEAATN — EUTINPETNTI) XPNOLUOMOLE(TAL KOTA KOPO OTIG UTNPEGLEG TTOU
mapéyovtal oto Sladiktuo. I’ auTo To povtého avamtuéng epappoywv avtardaooovtat Sedo-
péva petafl pag edappoyr meAdTn — xpnotn Kat tng edbappoyng e§unnpetnong (umnpeoieg
ETALPELWY ,0pYAVIOUWY K.ATL), OMWG ylo topddetypa n online ayopd amod KAMoLo NAEKTPOVIKO
Katdotnua f n mapakoholBnon tou Aoyaplacuol tng tpanelog uéow web banking kKA. To
Applnventor €xetL tn Suvatdtnta va avtalatel SeSopéva e éva eEumnpeTnT OMOU AUTOG avVaL-
AopBavel va ta emeepyaotel KoL va LoG EMLOTPEPEL TOL AMOTEAECUATA QUTHAG TNG EVEPYELAC AV
XPELALETAL. ITN OUVEXELO TTOPOUGCLALETAL £Vl TETOLO OO TIAPASELY O LUE Lo EPapuOyT] TIEAATN
OTO KLVNTO oG LEOW Tou Applnventor otnv omola 0TEAVOUE TO OVOUA HOC Kot TNV opada mou
unootnpilovpe o pLa ebpappoyn kamou oto Sladiktuo, 6mou adou yivel HLol OTOLXELWANG eMe-
Eepyaoia Twv dedopévwy pag epdaviletal £va pnvupa.

Ie mpwtn daon oxedialoupe tnv 00ovn. Xpetalopaote duo label kat dUo avtikelpeva TU-
Tou textbox, Ta omola déxovtal keipevo amd to MANKTPoAdylo. Emiong, amd tnv katnyopia
userinterface em\éyoupe To WebViewer, £éva oTolyelo e TO OMOO UMOPOULE VA EVOWHATW-
OOULE éva OTOLKELWSN TepLNyNTH OTNV £PAPHOYI TO OTOLO0 UTIOKPUTITEL OTNV TIPAYHATIKOTNTA
pa ehadpld €kdoon tou Google chrome yla popnTég cuokeuEG. O MEPLNYNTNG LLOG ETILTPETEL VA
Soue Ta anoteAéopata tng enetepyaciog Twv mAnpodopLwy ou ekTeAETAL 0TOV EEUTNPETNTH
adou n unnpeoia ekteAeital o€ pLo YAwood ou untootnpiletal and toug GUANOUETPNOES OTIWG
n PHP. TéAog amd tnv Katnyopla connectivity to Web éva otolyeio mou pog emTtpénel va emt-
KOWwVrooupe He €vav http server ekteAwvtag evioAég Get og éva ouykekpluévo URL. (BAEme
Ewova 18.2.1)
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Ewkova 18.2.1. H 090vn yia thv eapuoyn

Etkova 18.2.2. Ta TpoypapUaTIOTIKA TTAQKISLA YLa TNV EQapuoyr TEAATN - eEUmnPEeTNTH.

Me 1o otolxeio Web1 otéAvoupe oe ouykekpluévo URL TI¢ mAnpodopieg mou elodyel o xpn-
0TNG ota mAaiola Kelévou pe tnv evioAn Webl.Get. Kat 6tav mopaAdBel Kamola andavinon
adoU ehéyEoupe OTL Sev €xeL CUMPEL KATIOLO OPAAUO EVNLEPWVOULE TO GTOLXELO TOU TEPLNYNTH.

JTO TPOYPOUUATLOTIKO TteplBaAAov, Elkova 18.2.2, daivetal n apxikomoinon tng HetapAn-
¢ SrvURL pe to url oto omoio €xoupe avefacel To apyelo service.php. Zuykekpléva, yla url
vpadoupe http://epal-ag-ioann.att.sch.gr?service.php?name-=.

To apxelo service.php daivetal mopakdtw.
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310 mapadelypd pog Exoupe aveBaoet oto url http://epal-ag-ioann.att.sch.gr To oxetko ap-
Xelo.

Onote 6TAV MATHOOUUE TO Kouuni anootoAn (whenbsend.click) tote ouolaotika dnutoup-
yettal to url http://epal-ag-ioann.att.sch.gr?service.php?name=<to évopa>&omada=<t0 dvoua
opadac>. <To dvopa> eival auTo Tou ypaalEe Yo OVOUA KOL <TO OVOMO OpAdac> elval auto
mou ypaape ya évopa opadoag. Mo mapdadelypa va Swoape ylo ovoua Yiannis Kat yla ovopa
opadag Olympiakos, tote o url mou dnpoupyeital eiva:

http://epal-ag-ioann.att.sch.gr?service.php?name=Yiannis&omada=0lympiakos

Itnv TAEUpPG Tou €EUTMNPETNTA MWE TNV XPARon TN MetaBAntic S_GET["name"] kot
GET["omada"] xelpl{opaote Ti¢ mAnpodopieg mou €xouv oTalel pe tnv evioAn get. Me tuyaio
TPOTO XpnoLomnolwvtag tny evioAn (rand()&1) mou mapdyel tuxaio pio T LETAEU TWV TLUWY
11 0 kal emhéyetal petafy SVo SLabEoiuwy UNVUUATWY To éva Kot epdavileTal WG amoTEAECUA
NG LOTOoEAISAG TNG UTINPECLAG TTOU TTAPEXEL O EEUTNPETNTNAG TO omolo Kat epdaviletat otnv 000-
vn oto avtikeipevo webviewer tng ebappoyng oid.

18.3 YAOMOLNOELG LE LOVTEAO TIEAATN — EEUTNPETNTH] KoL server-side TtpoypopLpLo-
Twouo oc php

3TN ouvéxela Ba SoUNE WG UMOPOULE VA SNULOUPYNCOUKE [La amAr Epapuoyr ylo Guvo-
HAia (chat) oto Kvnto pag. H edappoyn pag €xel tnv 08ovn onwce daivetat otny Ewova 18.3.1.
MepLéxel Ta €€NG oTOLELQ.

‘Eva label padi pe to avtiotolo textbox yla tnv eLcaywyr ovOUATOG.

‘Eva label patl pe to avtiotowyo textbox yla tnv eloaywyr Tou pnvUpOToq.

Téooepa KOUUTILAL

ErutAéov SUo textbox pall pe label.

‘EVal QVTIKELEVO N 0paTO TUTIOU Web, yla tn cUvdeon pag otn ogAiba.

‘Eva aVTIKELEVO N opaTo TuTou clock.
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Ewkova 18.3.1. 096vn epapuoyne chat.

YT OUVEXELO OPXLKOTIOLOUE TIG eTaPANTEC pag. H emefepyaoia twv 6e50pUEVWY TTOU OTEA-
VOULE TIPOYLATOTIOLOUVTAL e ToV (510 TpOmo oto (6o url e tn xprion Tou apxeiou chat.php to
ornolo Silvetal mapakaATw.
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H edapuoyn pog Aettoupyel wg e€ng: Av dwaooupe oav évopa to frankestein povo tote uno-
poUpe va oteihoupe pnvupa. Eniong uovo o xprotng frankadmin umopei va oproet tnv 066vn
Kol val ipayatonotnoel reset. Otav evepyomoleitat to clock otéAvetal n minpodopia oto url
Kot ektelettal to chat.php apyeio. H evtoAn .LostFocus onuaivel OtL matdue va ypaoupe ot
£va textbox kat otn cuvéxela Otav MATAUE MAVW o GANO onueio mavw otnv 00ovn xavetal n
enadn Ue to textbox, onote £xouue .LostFocus. To avtiotpodo eival to .GotFocus.

Ta POYPAUUATIOTIKA TTAAKISLa halvovTol OTIC MAPOKATW ELKOVEG.
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Opyavwon kat dtayxeipion dedopévwv




19. Opyavwon kat diaxeipion 6edopévwv

Evotnteg Kedahaiou

¢ Alayxeipton Alotag

e Ixeblaopog kat dnuoupyia amhng Baong (TinyDB)
e Alaxeipton amAng Baoncg (TinyDB)
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19.1 Awyeipion Aiotag

Eidape og mponyoLpevo keddAalo tnv 08ovn recmemo. Mdpe o autn tnv 086vn Kal mpo-
oB€toupe pla Alota (Listview) amd tnv katnyopla userinterface. Itnv mopakatw elkOva paivetal
nw¢ Ba eivat n 0Bovn.

Ewkova 19.1.1. H o96vn recmemo.
Whenopen_list.click: to emdpevo koupni Ba epdavilet g eyypadég tng Baong Hog o€ pia
Aota. I’ auto kabopiloupe we otolyeia (elements) tng Aiotag Tig eTIkETEC (getTags) Twv eyypoa-
$wv e Baong.

Ewkéva 19.1.2. Awayeipion tnc Alotac.

WhenlListView1.AfterPicking: autr n evépyela ouppaivel pOALG emNéEoupe €va oTOLKElD
(element) amd t Aiota, To omoio avtloTolKeL o NXNTIKO apxelo TG Baong Sedopévwy. Evepyo-
motet ta SU0 KouumLd ou BENOUE va elval evepyd MOVO OTaV UTIAPXEL ETUAEYUEVO ap)eio, eite
YlOL VO TO avVOrtopayou e €ite yia va to Staypaoupe (Kot ta omola elval amevepyomotnpéva
KOTd TNV ekkivnon t¢ ebappoyng).

Ewova 19.1.3. Ertidoyn armo ™ Alota.
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19.2 IxebLaopog Ko Snuovpyia anAng pacng (TinyDB)

WhenSoundRecorderl.AfterSoundRecorded: os kd6e stop tou SoundRecorder, Snutouysi-
TaL €va TPOoWPLVO apxelo NXou, To omolo mpémel va to anobnkelooupe otn BAaon Hag oAALWE
Ba xabel. KahoUpe Aoutov tnv TinyDb.StoreValue kat wg T mpog anobnkevon (ValueToStore)
opiloupe tnv petaPAntr Sound tng evépyelag autng. OEAoupe n amobrkeuon va ylvetal auto-
pata pe popdr ovouatog “Recordingat:” kot tnv nuepopnvia/wpa dnuioupylag Tou ondte, N
€TKETA (tag) Tou apxeiou mpog armobrkeuon Ba €xeL Eva Kelpevo Kal TV nuepopnvia. Ma va
emutevxBel autn n évwaon, 8Uo (r mepLocoTEPWV) SLADOPETIKWY TUNUATWY KELUEVOU OE £Va, XPN-
oLHomoLoU e TNV eVvtoAn Join tng opddag evtodwv Text.

Ewkova 19.2.1. Etoaywyn bebouévwy atn Baon.
19.3 Awayeipion anAng paong (TinyDB)

Whendelete_file.Click: ESw, kahoUpe tnv Aettoupyla ClearTag tng Pdong, wote va dlaypa-
oel 1o emheypévo apyelo tng Aiotag (selection), amo tn Baon dedopévwy. Mpoooxn! Asv Sia-
ypadetal and t pvAun tng cuokeung! MNapdAAnAa, kAelvoupe tn Alota KL amevepyomnoLloU e To
KOu L.

Ewkova 19.3.1. Awaypapn ano t Bdon.

Whenplay_stop.Click: Auto To koupmi To matdpe 6tav BEAOUNE VoL AKOUCOUE f} VO OTOUA-
TNOOUUE TO ereypévo apxeio. M’ auto ehéyxoupe tnv WbLotnta tou Player, IsPlaying. Av glvat
Yeubéc, dnhadn dev avamopdyel, Tote cuvdEoupe tov Player e to apxeio tng emAoyng Hog
(source) kaL evepyomoloU e TNy evtoAn Start. ANLWG, av eivat o€ daon avamapaywync, SnAadn
aAndéc, TOTe amAd evepyomoLloU e TNV evioAr Stop. Téhog, kAelvoupe tnv Alota.
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Etwkova 19.3.2. Avamapaywyn Tou fyou.

Whenback.Click: Matwvtag To koupni autd evepyomoloUpe tnv oBovn pe ovopa “Menu”,
OTNV MEPLMTWON IOV XPNOLUOTIOLOU UE TTOANEG 000VEC Kal BEAOU UE va eTLOTPEDEL OE Eva APYLKO
pevoU. AANLWG prmopoU e va Ty avtikataotiooupe pe “CloseApplication” eav n ebappoyn pag
elvat ave€aptntn kat OEAou e va TepUaTilEL.

Etkova 19.3.3. Erttotpocr oto Baotko pevou.
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Anpooiguon piag ebappoyng




20. Anpoocigvon puog edopoyng
Evotnteg Kedpalaiov

Avouytn 61abeon tou £pyou
Jupnmipwon SnAwtikou (manifest)
AldBeon oto upL KOO (TpoTol)
AlkalwPOTo 0TOV KW LKA

Texvikég NMpowBnong kat MWANCEWV NAEKTPOVIKWY TPOIOVTWY
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20.1 Avouytn 8uabeon tou £pyou

H 61aBeon evag €pyou umopetl va eival eite dwpeayv eite ent mMAnpwpn. Eniong pa Swpedv
ebappoyn unopel va Statibetat wg €xet (otnv APK tng popdn) r 1e avolxtd tov kKwdika (wg aia
project). Zuxva ebapuoyEC TTOU SLABETOUV AVOLYTO TOV KWALKA EvaL EKTTALOEUTIKEG EPOPUOYEC I
edappoyEg mou SnpoupynBnkav Baolopeveg o€ KwdLka amod AAAEG avoLyTEG edapLLOYES.

Mrnopeite va StaBéoete avolytr Tnv ebappoyn oag péEow tou ApplnventorGallery mou elda-
Ue o€ Tponyouueva kedalala ) pPoohEpovTag Katd MePIMTwaon npocBacn oTo avolXto £pyo
oag. Emiong unapyouv Sladopeg Lotooelideg kat fora ota omola propeite va avaptrnoste Eva
aia project.

20.2 IupnAnpwon dnAwtikol (manifest)

Me tnv oAokAnpwon tng ebappoyng eivot oKOMLUN N CUUMARPWON Tou SnAwTLKoL tne. MAéov
Sev Ba tpExeL HEow Tou Applnventor kal eival cwoto va mpoaodlopilovtal e cadrvela oL amat-
TNoeLg TNC. Otav dlapopdwvoupe Thv edpappoyn (apxelo APK) auth mpemnel va meptAapBavet Ta
OXETIKA oTOLXELAL.

XPNOLUOMOLELOTE TNV EUMELPIO 0OC YLOL VA EVTOTIIOETE OTO £pY0 0aG MOV Kataypddovtal ta
otolxela autd, mepl\oppavopévwy Twv ekdooewy, TPV kKAeloete Tnv edappoyn cag, Snuloup-
ywvtag éva APK. Mpoooxn, OUwg, elval apkeTd otolyeia tou Sev pnopeite va aANa€ete, Omwg To
e\dyLoto API oto omoio ameuBuvetal n ebappoyn, adol autd £xouv pUBULOTEL KOTA TV ava-
nitu€n Tou 6lou Tou mepLBaAiovroc.

20.3 AwaBeon oto eupu Kowao (tpomot)

Eldape vwpitepa mwg yivetal avaptnon otnv AlGallery. XI\adec xprioteg éxouv pocBaon
€Kel, Omwce Kot ota Fora tou Applnventor2. Mpodavwg autog sival vag tpomog npdoBacng oto
£UPL KOWO, ELBIKA yLa HLa avolytr edpoppoyn. ATALTEL TNV AVAPTNON KATOWWY GUUTANPWHUATL-
Kwv TTAnpodopLwv.

Me tnv npolndBean OtTL £xeTe CUUTANPWHEVO SNAWTLKO, TNV edapuoyn os popdn APK kat
TPOKELTAL VL0 TIPWTOTUTIN €POPUOYH UTMOPELTE VA ATTOKTAOETE £va Lovadiko KAelSi yla dnpoai-
guon oto google market. Avalnteiote Tov Tpomo oto Internet. KaAo elval va €XeTe GUYKEVTPWOEL
mAnpodopleg kat screenshots yla Tnv epappoyn oag, va EXETE KataypaPeL Ta SIKOLWUATO TPO-
oBaong mou amattel kat va €xete anodooiost av Tn SLaBETeTE SwpPeav f EML TANPWUI TIPLV TTPO-
xwpnoete. Otav 0AOKANPWOETE GUYKPIVETE TG EVEPYELEC OAG UE 00 avVadEPOVTAL OTO KEPAAALO
12 £181ka og oxéon pe TNV YnoLakr vroypadn.

‘Evac akOpn TPOMOC, Kol TIAAL Lo TIpWTOTUTIN £DOPHOYN, ELVAL VO QTOKTNOETE €vav gr-code
ylo fio TpwtoTunn edapUoyn OMWE EKELVOC TTOU XPNOLUOTOLNCAUE 0TO KePAAalo 13 yia va
gykataotnooupe tov MIT emulator. Kal taAL amaltoUvTal oL EVEPYELEC TNG TPONYOULEVNG TiEpL-
ntwong. Avalntelote oto Internettov TPOTMO yla VOl AITOKTHOETE TOV KWSLKO auTO.

20.4 AKOLWHOTOL OTOV KWELKOL

000 Souleloupe TNV EPAPLOYI KOG VLA EKTIALSEUTIKOUE OKOTIOUC KOL TNV KPOTAUE QvVOLXTH,
n kowotnta avamtuéng tou Applnventor Seiyvel avoxn otnv enavaypnotponoinon kwdika. Ei-
Sape otL oto Gallery cupmAnpwvou e Kat TAnpodopleg yLa KwSLKO TToU TUXOV XPNOLLOTIOLCOE
arno aAAec epaployEc.

Ouwg otav pia epappoyr BYEL 0TNV ayopd oL OpoL yivovtal To auotnpol. Alatteital €vog
Babuog mpwrtotumiog Onwg én avadEPapE TNV TPONYOULEVN TapAaypado Kol Sev LopoU e
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VOl VAP AYOUE pLa GAAN edappoyn Intwvtag apolPn, e8Ika av n apxkn ATav Swpeav. Avti-
otolya 6ev umapxet Aoyog va emttp€Pou e TNV avtlypadr) Tou SIKoU Hag, TPWTOTUTIOU, KWELKA
av &ev éxoupe SLABECEL KATIOLN TIPONYOUUEVN €KSOON OVOLYTH) OTIOTE TA MPAYUATA TEPLUTAEKO-
vtal. Kat maAt pl€te pio LoTLd oTLG OXETIKEG TINYEG TToU avadépovtal oTo Kepahato 12.

20.5 Texvikég NpowOnong Ko MWARCEWV NAEKTPOVLKWV TIPOIOVTWY

Ma tv mpowbnon tng edapuoyng oag oto google market () Play Store) eival okomio va
£XETE CUYKEVIPWOEL TO amapaitnTo yila pio KaAr mopouasioon UALKO. Asite pia Alota pe To TL
xpetaleote edw: https://play.google.com/console/about/guides/releasewithconfidence/.

H owoTn KatnyopLlomoinon Kot TNV CUUMANPWON TNE MAPoUsiacng Elval TOAU GNUAVTIKA.
Ol edappoyEg mou KukAodopoUV oTnV NAEKTPOVIKA ayopd eival MAUMOAAES Kat lval eUKoAo va
TIEPAOEL KATIOLA QAP OTAPNTN OV EXEL UItel o AABoG Katnyopla n €xel acadn meptypadn.

Yrnapyet akopa n emhoyr) tou in-gamebilling oe dwpedv edapuoyeg, olaitepa matyvidia. e
OUTEC TLG TIEPUTTWOELG, WoLaitepa Stadedopéveg ota Aeyopeva browsergames, To matyvidt eivat
Swpedv oANG UTTAPXOUV TTANPWVOLLEVA OVTIKELUEVO OE QUTO TIOU TTAPEXOUV TTAEOVEKT LOTA £Vl
VTL TWV TTOUYTWV TIOU Sgv eMIAEYOUV VA TA TANPWOOUV. AUTH N TIPAKTLKI VOl 0PKETA EVOXANTIKNA
KOl yLot auTo To AGyo Lovo Woiaitepa evdladepovta matxvibla katadEpvouv va tny emtBalouy.

Kot yta auta ta {nTAROTa XPROLUES ELval oL TtNYEG 0To KeddaAato 12.
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MAPAPTHMA A

Katnyopiec Mopwv (mnyry Android Developer Guide: http://developer.android.com/guide/
topics/resources/providing-resources.html#BestMatch)

Directory Resource Type

animator/ XML files that define property animations.
anim/ XML files that define tween animations. (Property animations can also be saved in

this directory, but the animator/ directory is preferred for property animations to
distinguish between the two types.)

color/ XML files that define a state list of colors. See Color State List Resource

drawable/ Bitmap files (.png, .9.png, .jpg, .gif) or XML files that are compiled into the following
drawable resource subtypes:

e Bitmap files

¢ Nine-Patches (re-sizable bitmaps)
e State lists

e Shapes

e Animation drawables

e Other drawables
See Drawable Resources.

mipmap/ Drawable files for different launcher icon densities. For more information on managing
launcher icons with mipmap/ folders, see Managing Projects Overview.

layout/ XML files that define a user interface layout. See Layout Resource.

menu/ XML files that define application menus, such as an Options Menu, Context Menu, or
Sub Menu. See Menu Resource.

raw/ Arbitraryfiles to save in their raw form. To open these resources with a rawlnputStream,

call Resources.openRawResource() with the resource ID, which isR.raw.filename.

However, if you need access to original file names and file hierarchy, you might
consider saving some resources in the assets/ directory (instead of res/raw/). Files in
assets/ are not given a resource ID, so you can read them only usingAssetManager.

values/ XML files that contain simple values, such as strings, integers, and colors.

Whereas XML resource files in other res/ subdirectories define a single resource based
on the XML filename, files in the values/ directory describe multiple resources. For a
file in this directory, each child of the <resources> element defines a single resource.
For example, a <string> element creates an R.string resource and a <color> element
creates an R.color resource.

Because each resource is defined with its own XML element, you can name the file
whatever you want and place different resource types in one file. However, for clarity,
you might want to place unique resource types in different files. For example, here are
some filename conventions for resources you can create in this directory:

¢ arrays.xml for resource arrays (typed arrays).

e colors.xml for color values

¢ dimens.xml for dimension values.

e strings.xml for string values.

o styles.xml for styles.

See String Resources, Style Resource, and More Resource Types.

xml/ Arbitrary XML files that can be read at runtime by calling Resources.getXML(). Various
XML configuration files must be saved here, such as a searchable configuration.
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NAPAPTHMA B

Yrootnpouevol mpoodlopilopoi (mnyr Android Developer Guide: http://developer.android.
com/guide/topics/resources/providing-resources.html#table2)

Configuration = Qualifier Description
VEITES

MCC and MNC | Examples: The mobile country code (MCC), optionally followed by mobile network
mcc310 code (MNC) from the SIM card in the device. For example, mcc310 is U.S.

mcc316-mncod4 | on any carrier, mcc310-mncee4 is U.S. on Verizon, and mcc208-mnco@ is
mec268-mncll | France on Orange.

ete. If the device uses a radio connection (GSM phone), the MCC and MNC
values come from the SIM card.
You can also use the MCC alone (for example, to include country-specific
legal resources in your application). If you need to specify based on
the language only, then use the language and region qualifier instead
(discussed next). If you decide to use the MCC and MNC qualifier, you
should do so with care and test that it works as expected.
Also see the configuration fields mcc, and mnc, which indicate the current
mobile country code and mobile network code, respectively.
Language and Examples: The language is defined by a two-letter |SO 639-1 language code,
region en optionally followed by a two letter |ISO 3166-1-alpha-2 region code
fr (preceded by lowercase "r").
i:::g: The codes are not case-sensitive; the r prefix is used to distinguish the
fr-rcA region portion. You cannot specify a region alone.
etc. This can change during the life of your application if the user changes his
or her language in the system settings. See Handling Runtime Changes for
information about how this can affect your application during runtime.
See Localization for a complete guide to localizing your application for
other languages.
Also see the |ocale configuration field, which indicates the current locale.
Layout Direction igfl"él The layout direction of your application. 1drt1 means "layout-direction-
r

right-to-left". 1d1tr means "layout-direction-left-to-right" and is the
default implicit value.
This can apply to any resource such as layouts, drawables, or values.
For example, if you want to provide some specific layout for the Arabic
language and some generic layout for any other "right-to-left" language
(like Persian or Hebrew) then you would have:
res/
layout/
main.xml (Default layout)
layout-ar/
main.xml (Specific layout for Arabic)
layout-1ldrtl/
main.xml (Any "right-to-left" language, except

for Arabic, because the "ar" language
qualifier

has a higher precedence.)

Note: To enable right-to-left layout features for your app, you must set
supportsRtl to “true” and set targetSdkVersion to 17 or higher.
Added in API level 17.
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http://developer.android.com/guide/topics/resources/providing-resources.html#table2
http://developer.android.com/guide/topics/resources/providing-resources.html#table2

smallestWidth

sw<N>dp

Examples:

sw320dp
sw600dp
sw720dp

etc.

The fundamental size of a screen, as indicated by the shortest dimension
of the available screen area. Specifically, the device’s smallestWidth is the
shortest of the screen’s available height and width (you may also think
of it as the "smallest possible width" for the screen). You can use this
qualifier to ensure that, regardless of the screen’s current orientation,
your application has at least <N> dps of width available for its UI.

For example, if your layout requires that its smallest dimension of screen
area be at least 600 dp at all times, then you can use this qualifer to create
the layout resources, res/layout-sw600dp/. The system will use these
resources only when the smallest dimension of available screen is at least
600dp, regardless of whether the 600dp side is the user-perceived height
or width. The smallestWidth is a fixed screen size characteristic of the
device; the device’s smallestWidth does not change when the screen’s
orientation changes.

The smallestWidth of a device takes into account screen decorations and
system Ul. For example, if the device has some persistent Ul elements on
the screen that account for space along the axis of the smallestWidth,
the system declares the smallestWidth to be smaller than the actual
screen size, because those are screen pixels not available for your Ul.
Thus, the value you use should be the actual smallest dimension required
by your layout (usually, this value is the "smallest width" that your layout
supports, regardless of the screen’s current orientation).

Some values you might use here for common screen sizes:

° 320, for devices with screen configurations such as:
o 240x320 Idpi (QVGA handset)

o 320x480 mdpi (handset)

o 480x800 hdpi (high-density handset)

. 480, for screens such as 480x800 mdpi (tablet/handset).

o 600, for screens such as 600x1024 mdpi (7" tablet).

o 720, for screens such as 720x1280 mdpi (10" tablet).

When your application provides multiple resource directories with

different values for the smallestWidth qualifier, the system uses the one
closest to (without exceeding) the device’s smallestWidth.

Added in APl level 13.

Also see the android:requiresSmallestWidthDp attribute, which
declares the minimum smallestWidth with which your application is
compatible, and the smallestScreenWidthDp configuration field, which
holds the device’s smallestWidth value.

For more information about designing for different screens and using this
qualifier, see the Supporting Multiple Screens developer guide.
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Available width

w<N>dp

Examples:

w720dp
w1024dp

etc.

Specifies a minimum available screen width, in dp units at which the
resource should be used—defined by the <N> value. This configuration
value will change when the orientation changes between landscape and
portrait to match the current actual width.

When your application provides multiple resource directories with
different values for this configuration, the system uses the one closest
to (without exceeding) the device’s current screen width. The value
here takes into account screen decorations, so if the device has some
persistent Ul elements on the left or right edge of the display, it uses a
value for the width that is smaller than the real screen size, accounting
for these Ul elements and reducing the application’s available space.

Added in API level 13.

Also see the screenWidthDp configuration field, which holds the current
screen width.

For more information about designing for different screens and using this
qualifier, see the Supporting Multiple Screens developer guide.

Available height

h<N>dp

Examples:

h720dp
h1024dp

etc.

Specifies a minimum available screen height, in "dp" units at which the
resource should be used—defined by the <N> value. This configuration
value will change when the orientation changes between landscape and
portrait to match the current actual height.

When your application provides multiple resource directories with
different values for this configuration, the system uses the one closest
to (without exceeding) the device’s current screen height. The value
here takes into account screen decorations, so if the device has some
persistent Ul elements on the top or bottom edge of the display, it uses
a value for the height that is smaller than the real screen size, accounting
for these Ul elements and reducing the application’s available space.
Screen decorations that are not fixed (such as a phone status bar that
can be hidden when full screen) are not accounted for here, nor are
window decorations like the title bar or action bar, so applications must
be prepared to deal with a somewhat smaller space than they specify.

Added in API level 13.
Also see the screenHeightDp configuration field, which holds the current
screen width.

For more information about designing for different screens and using this
qualifier, see the Supporting Multiple Screens developer guide.
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Screen size

small
normal
large
xlarge

e small: Screens that are of similar size to a low-density QVGA screen.
The minimum layout size for a small screen is approximately 320x426
dp units. Examples are QVGA low-density and VGA high density.

e normal: Screens that are of similar size to a medium-density HVGA
screen. The minimum layout size for a normal screen is approximately
320x470 dp units. Examples of such screens a WQVGA low-density,
HVGA medium-density, WVGA high-density.

* large: Screens that are of similar size to a medium-density VGA screen.
The minimum layout size for a large screen is approximately 480x640
dp units. Examples are VGA and WVGA medium-density screens.

e xlarge: Screens that are considerably larger than the traditional
medium-density HVGA screen. The minimum layout size for an xlarge
screen is approximately 720x960 dp units. In most cases, devices with
extra-large screens would be too large to carry in a pocket and would
most likely be tablet-style devices. Added in API level 9.

Note: Using a size qualifier does not imply that the resources are onlyfor
screens of that size. If you do not provide alternative resources with
qualifiers that better match the current device configuration, the system
may use whichever resources are the best match.

Caution: If all your resources use a size qualifier that is larger than the
current screen, the system will not use them and your application will
crash at runtime (for example, if all layout resources are tagged with the
xlarge qualifier, but the device is a normal-size screen).

Added in API level 4.

See Supporting Multiple Screens for more information.

Also see the screenLayout configuration field, which indicates whether
the screen is small, normal, or large.

Screen aspect

long

notlong

* long: Long screens, such as WQVGA, WVGA, FWVGA
e notlong: Not long screens, such as QVGA, HVGA, and VGA

Added in API level 4.
This is based purely on the aspect ratio of the screen (a "long" screen is
wider). This is not related to the screen orientation.

Also see the screenLayout configuration field, which indicates whether
the screen is long.

Round screen

round

notround

«  round: Round screens, such as a round wearable device
o notround: Rectangular screens, such as phones or tablets

Added in API level 23.

Also see the isScreenRound() configuration method, which indicates
whether the screen is round.
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Screen
orientation

port
land

port: Device is in portrait orientation (vertical)
land: Device is in landscape orientation (horizontal)

This can change during the life of your application if the user rotates the
screen. See Handling Runtime Changes for information about how this
affects your application during runtime.

Also see the orientation configuration field, which indicates the current
device orientation.

Ul mode

car
desk
television
appliancewatch

car: Device is displaying in a car dock

desk: Device is displaying in a desk dock

television: Device is displaying on a television, providing a «ten
foot» experience where its Ul is on a large screen that the user is far

away from, primarily oriented around DPAD or other non-pointer
interaction

appliance: Device is serving as an appliance, with no display
watch: Device has a display and is worn on the wrist

Added in API level 8, television added in API 13, watch added in API 20.

For information about how your app can respond when the device

is inserted into or removed from a dock, read Determining and
Monitoring the Docking State and Type.

This can change during the life of your application if the user places the
device in a dock. You can enable or disable some of these modes using

UiModeManager. See Handling Runtime Changes for information about
how this affects your application during runtime.

Night mode

night
notnight

night: Night time
notnight: Day time

Added in API level 8.

This can change during the life of your application if night mode is left
in auto mode (default), in which case the mode changes based on the
time of day. You can enable or disable this mode using UiModeManager.
SeeHandling Runtime Changes for information about how this affects
your application during runtime.

Screen
density (dpi)

pixel

ldpi
mdpi
hdpi
xhdpi
xxhdpi
xxxhdpi
nodpi
tvdpi

1dpi: Low-density screens; approximately 120dpi.

mdpi: Medium-density (on traditional HVGA) screens; approximately
160dpi.

hdpi: High-density screens; approximately 240dpi.

xhdpi: Extra-high-density screens; approximately 320dpi. Added in
APl Level 8

xxhdpi: Extra-extra-high-density screens; approximately 480dpi.
Added in API Level 16

xxxhdpi: Extra-extra-extra-high-density uses (launcher icon only,
see the note in Supporting Multiple Screens); approximately 640dpi.
Added in API Level 18

nodpi: This can be used for bitmap resources that you do not want to
be scaled to match the device density.
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e tvdpi: Screens somewhere between mdpi and hdpi; approximately
213dpi. This is not considered a "primary" density group. It is mostly
intended for televisions and most apps shouldn’t need it—providing
mdpi and hdpi resources is sufficient for most apps and the system
will scale them as appropriate. This qualifier was introduced with API
level 13.

There is a 3:4:6:8:12:16 scaling ratio between the six primary densities
(ignoring the tvdpi density). So, a 9x9 bitmap in Idpi is 12x12 in mdpi,
18x18 in hdpi, 24x24 in xhdpi and so on.

If you decide that your image resources don’t look good enough on a
television or other certain devices and want to try tvdpi resources, the
scaling factor is 1.33*mdpi. For example, a 100px x 100px image for mdpi
screens should be 133px x 133px for tvdpi.

Note: Using a density qualifier does not imply that the resources areonly
for screens of that density. If you do not provide alternative resources
with qualifiers that better match the current device configuration, the
system may use whichever resources are the best match.

See Supporting Multiple Screens for more information about how
to handle different screen densities and how Android might scale your
bitmaps to fit the current density.

Touchscreen notouch e notouch: Device does not have a touchscreen.

type finger e finger: Device has a touchscreen that is intended to be used through
direction interaction of the user’s finger.
Also see the touchscreen configuration field, which indicates the type of
touchscreen on the device.

Keyboard keysexposed e keysexposed: Device has a keyboard available. If the device has a

availability keyshidden software keyboard enabled (which is likely), this may be used even

keyssoft when the hardware keyboard is not exposed to the user, even if the

device has no hardware keyboard. If no software keyboard is provided
or it’s disabled, then this is only used when a hardware keyboard is
exposed.

e keyshidden: Device has a hardware keyboard available but it is
hiddenand the device does not have a software keyboard enabled.

e Lkeyssoft: Device has a software keyboard enabled, whether it's
visible or not.

If you provide keysexposed resources, but not keyssoft resources, the
system uses the keysexposed resources regardless of whether a keyboard
is visible, as long as the system has a software keyboard enabled.

This can change during the life of your application if the user opens a
hardware keyboard. See Handling Runtime Changes for information
about how this affects your application during runtime.

Also see the configuration fields hardKeyboardHidden andkeyboardHid-
den, which indicate the visibility of a hardware keyboard and and the visibili-
ty of any kind of keyboard (including software), respectively.
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Primary text nokeys * nokeys: Device has no hardware keys for text input.
input method querty * querty: Device has a hardware qwerty keyboard, whether it’s visible
12key to the user or not.
e 12key: Device has a hardware 12-key keyboard, whether it’s visible to
the user or not.
Also see the keyboard configuration field, which indicates the primary
text input method available.
Navigation key | navexposed e navexposed: Navigation keys are available to the user.
availability navhidden e navhidden: Navigation keys are not available (such as behind a closed
lid).
This can change during the life of your application if the user reveals the
navigation keys. See Handling Runtime Changes for information about
how this affects your application during runtime.
Also see the navigationHidden configuration field, which indicates
whether navigation keys are hidden.
Primary non- nonav e nonav: Device has no navigation facility other than using the
touch navigation | dpad touchscreen.
method trackball o dpad: Device has a directional-pad (d-pad) for navigation.
wheel e trackball: Device has a trackball for navigation.
e wheel: Device has a directional wheel(s) for navigation (uncommon).
Also see the navigation configuration field, which indicates the type of
navigation method available.
Platform Version | Examples: The API level supported by the device. For example, v1 for API level 1
(API level) v3 (devices with Android 1.0 or higher) and v4 for API level 4 (devices with
va Android 1.6 or higher). See the Android API levels document for more
v7 information about these values.
etc.
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NAPAPTHMAT

AvoluTtikég O8nyieg yla tnv ektéheon emheyuévwy Apaotnplotrtwy oto Eclipse

KEDAAAIO 1

Apaotnplotnta 1.2

Kavte KAk oto kouprmi «New». 2to mapaBupo emthoyng Bonbou (wizard)mou Ba avoliel, emi-
Aé€te to pdkelo «Android» kat emidé€te «Android Application Project». MpoxwpnoTte.

Y10 mapaBupo «New Android Application» Ba deite media mou mpémnel va pubuioste. Avape-
00 O£ QUTA TO OVOMA TNG ehapUOyNC, TOU €PYOU Kol TOU TAKETOU. Ta U0 MPWTO UITOPOUV Vol
elval Ta dla evw To Tpito KOAG elval va oxetiletal. Emiong Ba oag emitpéPet va emiléEete To
SDK tng eAdxilotng mpog Ta micw cuppatotntag, To SDK otdyo kat to SDK e to omolo Ba yivel n
uetadpaocn. Ta Suo teAeutaia pPmopouv va elval Ta (dla Onwe Kat To MpwTo av Sev oag evola-
dépeLva nailel n epappoyn oag oe dAAeg ekdooelg. TENOG Umopeite va eTAEEETE TNV epdavion
(6£pa) g edappoyic oag.

Quowka pnopeite va adnoete T1g emhoyég SDK wg €xouv. Apyotepa Ba pnopeite va xpn-
OLUOTIOLNOETE TNV EUMELPLO 0OC YL VO ETUAEYETE TIG OXETIKEG PUBUICELS WOTE va TpoadEépouv
KoAUTEPN LooppoTia LETOEY TNG MAPEXOLEVNG EUTELPLAG KOL TNG EUPUTNTAG TWV CUCKELWV (KOl
Aapa Twv ek6OoEwWV) oTLC omtoleg Oa TpExeL n epapuoyn oag. Mpoxwpenote.

Jtnv endpevn 00ovn «Configure Project» emlé€te va SnuioupynOel ewkovidlo ekkivnong
(launcher icon) ywa tnv edappoyn ocag, pia Spaotnplotnta (activity) kat va dnuoupynBei to
£pyo oag oto workspace oag. Mpoxwpnote.

Y10 mapabupo «Launcher Icon» pmopeite va eTMAEEETE TO €lKOVIOLO EKKIVNONG KAl va puBi-
OETE TIG LOLOTNTEC P Avionc. NMpoxwpnoTe.

Y10 napabupo «Create Activity» pnopeite va puBuioete Tn Asttoupyia Tou eviaiou moapadu-
pou Slemadng tng edappoyng oag. Apnote emileypévn tn Snuoupyia («Create Activity») kat
Katd mpotipnon emhéfte « Blank Activity». Mpoxwpnote.

Itnv enopevn 00ovn «Blank Activity» Ba Seite pia eMOKOTNON TwV AEMTOUEPELWY TNG (KUPL-
0g) ApaoTtnpLOTNTAC TOU £€pyOU TPLV Ao Tn Snuioupyia tou. Mmopeite va aAAGEETE T ovOpaTa
Twv Spaotnplotitwy Kat Tn tatagn, aAAd auto Ba SuoKOAEPEL (OWG EMOUEVES EPYAOTNPLUKEG
Spaotnplotnteg. OAokAnpwote kat Ba Snuioupynbei to £pyo cac.

To Eclipse Ba &npioupynoeL o €pyo oag, avoiyovtag To apxelo Spaotnplotntag. Mnv avnou-
XELTE TTAPA TTOAU yLOL TO TTEPLEXOUEVO TWV OPXELWV. PLETE PHOVO pia paTLd otov Katahoyo (directory)
Tou €pyou. EmBePalwote OTL UTAPXOUV Ta OTOLKELR IOV avadEpape otnv mapaypado 1.1

KEDAAAIO 3
Apaotnpiotnta 3.1
Ala)éte évav tumo oxediaong. O amholotepog eivat o Aeyopuevog LinearLayout yia poda-
veig Aoyouc: Taktomolel Ti¢ 0Yelg mou BEAovpe va paivovtal eite og oplldvtia site og KaTtako-
pudn Satagn. Me opl{OVTLO TPOCAVATOALCUO TOTOBETEL OYELS Ao apLoTEPA TIPOC Ta SeELA EVW
HE KOTAKOPUGO armd MAVW TPOG TO KATW. Ma va To KAVEL AUTO To oTolxeio oxedlaong xpnotuo-
ToLEl Ta YapaKkTnplotika/ mapapétpouc layout_width kat layout_height.
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:orientation="vertical" >

</LinearlLayout>
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la va MpooBECETE Eva VEO XOPAKTNPLOTIKO, TIPOCHECTE WL VEQ VPO UETA OO TOV opL-
ouo tou «layout_height». Ta x0paKTNPLOTIKA €L0AYOVTAL TTANKTPOAOYWVTOC MpwTa «android:».
KaBwg mAnktpoloyeite Tnv dvw Katw teleia, To Eclipse Ba eudavicel éva KATAAOYO OYETIKWV
XOPOKTNPLOTIKWY. Mropelte lte va cuvexioete va MANKTpoAoyeite yla va meplopioete tn Al-
OTQ POTACEWV £LTE HE KUALON vl eTUAEEETE €val e TO TIOVTIKL 00G. ETUAEETE TO XQPAKTNPLOTIKO
«android: gravity». Yrmdpxouv moA\Q akOua XapaKTNPLOTIKA Ontwg daivetal otn Alota.

Ewodyete «center_horizontal» wg tiun yla tnv gravity wote OAa ta otolxeia mou mepthap-
Bavovtal 0to oYeSLOOTIKO HOC OTOLKELD VO KEVTPAPOVTAL WE TIPOG TNV opl{dvtia Sldotacr Tou:

android:gravity="center_horizontal"

Ac ipooBEooupe Twpa kamoleg OPelg (Views) oto oxedLaoTiko otolyeio poc. Onwg eimope ot
oYEeLg elval Ta opatd otolyela tng Slemadng xpnotn. Ztov KwdKA pag ol 0YEeLg TomobeTouvTal
OTLG YPOUUEG LETOEL TOU TeEAeUTOlOU XOpaKTNPLOTIKOU (android:orientation="vertical" >) kat tou
kAeloipartog Tou oxedlactikol otolyeiou (</LinearLayout>). Av Eekvricou e o kdrmola amnd au-
TEC TIC YPOUUEG TTANKTPOAOYWVTAC «<» To Eclipse kat maAL Ba mapouoidosl Alota Stabéoiuwy
KatdAAnAwv otolxelwv yla va eTAEEOU UE.

Enhéyovtag «TextView» Ba epdaviotel o akohoubog kwdikag: <TextView />. OL OYEeL cuvh-
Bwg Sev xpeLalovtal SLaPopeTIKA OTOLXELQ yLaL TO KAELOLO TOUG, APKEL O XOPOKTAPAG «/».

Awote otn véa 0PN pag tn duvatotnta va mpocapUoleTal oTo UEyeBoC TOu mMEPLEXOUEVOU
¢ Sivovtag T000 0TO XOPaKTNELOTIKO layout_width 6co kat oto layout_height tnv Tiun «wrap_
content» mAnktpoloywvtag «android:» kat en\éyovtog anod tn Alota mpotdoswv. MNpocbeoe
£va Kelevo Omwg to «Hello there» ota xapakTnELOTIKA e ToV 1810 Tpomo. O KWLKOE TG OYng
KELLEVOU ooU Ba elval Twpa KATWCE £TOL:

<TextView

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello there"/>

JWwoTte To apyeio.

Noyika Ba AaBete pia mpoetdomnoinon (warning) tou tumou «Hardcoded string ... should use
@string resource». Mmopeite av BéAete va tnv ayvonoste OUwE 0 Aoyog rou eudaviletal sival
ot o Eclipse Bswpel mpotiudtepo oL cupBoAoaelpEC (string) mou xpnotpomoloUpe va opilovral
otoug opoug Sedouévwy we TiéS. AN Bélete va to Slopbwaoete, mpayua mou Bo EKTLUAOETE
Otav 0 KWOIKAC oo LeYoAWOoEeL KAmwe, Bpeite otov unokatdAoyo res/values to apyeio strings.
Xm Kol avoiETe To amd tnv KATAAANAN €TKETA.

Méoa oto apyeio, to Eclipse €xeL ndn mpocoBéoel kamoleg Baotkég oupPolooelpég. MpLv To
KAeiowo ( eyypadn « </resources> ») TpooBeote Lo Kavoupla pe dvopa T.y. «hello» kat Tiun
v oupPBolooelpd «Hello there». Ouolaotikd Ba mpooBEaoupe KATL oy :

<string name="hello">Hello there</string>

Twpa UMOPOUE VA XPNOLLOTOL|COUUE T cUMPBOAOCELPA Hag OTou BEAOUUE avadepOpEVOL
og auTtn Ue to ovopa «hello». Av emtotpéoupe otnv 0PN Lag UMOPOUE VA TPOTOTIOLCOUE
TNV teAevtaia W6LOTNTA WG EENG:

android:text="@string/hello"

Av cwooupe naiL n mpoetdonoinan dev Ba eudpaviotel MALov.

Oa 0AokANPWooUE To oXeSLACTIKO pag oTolxelo mpoaBEtovtag éva kouuni (button). Mpwta
OUWG ag Tape va tpooBécoupe oto apyeio res/values/strings.xml to keipevo mou Ba daivetal
TIAVW OTO KOUUTTL LOC UE TN YPARUA:

<string name="click">Click Me!</string>
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Enwotpédovtag oTo oXeSLA0TIKO O OTOLXELD KOl XPNOLUOTIOLWVTAG OVO TA XAPOKTNPLOTIKA
TIoU NN €XOUUE XPNOLUOTOLROEL yla To textView ¢ptiagte éva Button. O kwdikag Ba polalet
KAmwG €ToL:

<Button

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/click" />

AnoBnkelote.

Apaotnplotnta 3.4

310 KUpLo apxelo Statagng oto Eclipse emilé€te tnv etkéta empehntr) XML . Evtomiote tov
KwdLka Ttou ypaate yio to Kouprni (Button) kat mpooB£oTe To XapaKTNELOTIKO ID XpnotomoLw-
VTOG TNV oUvVToEn tou akoAouBEel KoL HETA amoBnKeVoTE:

android:id="@+id/myButton"

Mnyaivete oto KUPLO apxelo dpactnplOTNTAC TNG £DAPHOYNG oG Kol SnULOUPYELOTE HLa
VPO KATW ard tnv SnAwon Tt KAAonG. Elvat n mpwtn ypoppn Kot Ba pénet va ypddel KATL
Onwc:

public class MainActivity extends Activity {
MpocBéote Tn SnAwon petaBAntic:
private Button theButton;

To Eclipse, av 6ev €xete Ndn elodyel tov tUmo Button Ba StapaptupnBel Pe KATIOLO HAVUHO
Tou tUTou «Button cannot be resolved to a type». Mo va elodyou e tov £totpo tumo Button tou
Android, mepvape to movtikt tavw oo t Aé€n Button kat to Eclipse Sivel kat mdAL pia Alota
amno mpotaoel. Emlé€te «Import ‘Button’ (android.widget)».

Enwotpéte otn oxeblaon Omou Umopeite va avaktiosTe pia avadopd atnv avtiotolyn ogn
KaL va TNV armodnkevoete otn KeETaPBANTA Tou €xete Ndn Snuloupynoel. Xtn uEBodo onCreate
otn Spaotnplotnta (Activity) apéow LETA TN YPOUUN OTIOU £XETE oploel T Stdtaln:

setContentView(R.layout.activity_main);

MpocBEoTe TN YpaUUN AVAKTNONG Tou Button wg e€nc:

theButton = (Button)findViewByld();

Méoa otig mapevOéoelg tou «findViewByld()» mAnktpohoyrote «R.». To Eclipse Ba epdpavi-
o€l yloL AAAN pa dopa, pia Alota mibavwy Tumwy mopwv. EmNEETe «id». MAnktpoAoyrote dAAn
uia teeia. Twpa to Eclipse Ba eudaviosl pia Aiota umtapxouvowv TiHwy ID. EmNéEte autnv mou
€xoupe Swaoel oto Button («myButtony).

‘Exete twpa avabéoel Tnv avadopd otnv o button otn véa petaBAntr mou Snuloupyroote
Slakpilvovtag tnv oyin XpNOLLOMOLWVTAC TNV TAUTOTNTA TNG (ID).

Apaotnpiotnta 3.5

MpwTta TPEMEL va. oploeTe WG N KAdon Activity 6o UAOTIOLAOEL T GUYKEKPLUEVN Olemadr).
AuTO ylvetal emekteivovtog TNV apylkn SnAwon tng KAGong pe tn datumwon «implements
OnClickListener». EToL Twpol n IPWTN VPO TOU avtioTolyou apxeiou Ba poldlel KAMwe £ToL:

public class MainActivity extends Activity implements OnClickListener {

To Eclipse Ba StapaptupnBel kat maAL ywa tov ayvwoto tono OnClickListener. Onwg mpuy,
Slopbwote 1o AdBog emAéyovtag va €l0ayeTe Tov TUTO (emloyn «Ilmport 'OnClickListener'
(android.view.View)»). Auto opwc dev apkel. To Eclipse mepipével va uhomotioou e pa pébodo
Kol autd o KAVOUE.
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Emotpédovtag otn puéBodo onCreate eviomiote T ypOUU OMOU KOTA TNV MPONYOUUEVN
Sdpaotnplotnta avabéoarte tnv avadopd otnv 6Yn Button otn petapAntr nou eiyate oplost:

theButton = (Button)findViewByld(R.id.myButton);

AUEOWCG UETA TIPOOOEOTE ULA VPO OVALLOVIG VL0 YEYOVOTA WG €ENG:

theButton.setOnClickListener(this);

H ypopun autn amattel anod tv epapuoyn va mopakolouBet yla KAk avw oto Button.
Evtdg twv ropevOEcewv mPoaSLOPITETOL TO AVTIKELLEVO XELPLOTAG TWV KALK. TNV MEPITTWON HOC
TIPOKELTAL YLaL TNV €VEPYO VAomoinaon tng idlag tng kKAdong Activity («this»). H 8éon otnv onola
vAomoloUvTal N avapovn Kal n avtomokpLon ota yeyovota, n HEBodog otnv omola evtaooovtal
KQL TO QVTIKELEVO XELPLOTAG Elval Kplolpa yia tn Aettoupyia piag Android edoapuoyng, meplooo-
TEPO OUWG YLA QUTO apyOTEPQ.

Amopével n Staxelplon Twv cupBaviwy. Ma To oKomo auto Ba dnutoupynooupe tn HEBodo
onClick apéowg peta amo to kAeioo tng uebodou onCreate:

public void onClick(View v){
//ebw mnyaivel o Kwikag ou xelpiletal Ta KALK
}

Ka AL Ba xpelaotel va elodyoupe tov TUTo «View» kdvovtag tnv emhoyn «Import 'View'
(android.view)» . Otav éva yeyovdg TUmou KALK EUPaVIOTEL TO TTEPLEXOUEVO TNG UEBOSOU Ba ekte-
Aeotel. To v (mou ivat tumou View) elvat mapdpetpog tne pebodou mou xpnotpomnoleital yio va
AndBel pla avadopd otnv oPn (View) dmou €ylve To KAIK WOTe va YiveL n tautonoinon.

Mpénel twpa va TautonolnBel n 6Yn mou £xet emheyel pe To KAK. H mapakoAouBnon twv
KALK YiveTal amo pia povo pubuion. Opwg péoa otov kwdika dlaxeiplong n epappoyr pnopet
Twpa va dtaxwpiosl Letafy ToAAMAWY OPewv Kol Apa va SLAXELPLOTEL KALK OE QUTEC, EAEYXO-
vtac av n avadopd otn PeTaBANTA mou poAlg dtidéape adopd otnv cuykekplpévn odn. Na
TopadeLypa:

if(v.getld()==theButton.getld()){
//e6w mpoypapuaTi{ou e TNV AVTATOKPLON O€ KALK 0TO KOUTTL
}

To GUYKEKPLUEVO UIMAOK Bl ekTEAEDTEL LOVO POTOV TO Kou T «matnBei» (kAk). H duvato-
NTa QuTn yivetal Kploln otav xoupe TOAAMAG SLadpaoTIKA OTOLKELX TTOU IMOPOUV VOl KTTa-
w™Bolv».

MPOyPAUUATIOTE TNV AVTATIOKPLON OTO TTATNO» TOU KOUUTILOU WOTE Otav £XEL atnOel va
ypadel emdvw tou Pressed SnAadn «matnuévo». O KWOIKAC cag Ba mpEmel va LOLAEL KATWG
€toL:

public void onClick(View v){
if(v.getld()==theButton.getld()){
theButton.setText("Pressed");
}
1

KEDAAAIO 5

Apaotnplotnta 5.2

Metadepbeite otov katdhoyo drawables 1} av dev undpyel, Snuioupyeiote tov. Ot Snut-
OUPYNOOULE HECQ OE QUTOV Bat PaiveTal o OAEC TIG CUOKEVEG Ttou e€uTtnpeTel N ebapuoyn Hog,
aoX€Twe APl kat Staotdoswv 086vnc. Auto Sev gival YEVIKA KA TIPAKTIKA.

Me 8e&i kKAlk péoa otov KatdAoyo emAEETe va SnLOUPYNOETE VEO apXeio kal pocdlopeiote
10 w¢ «Android XML File». tov BonB06 (wizard) mou Ba epdaviotel emNEETE amo Toug TUTTOUG Va
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KOTALOKEUAOETE €va apxelo oxnuatoc (shape). Ze tétola apyeia opilouvpe pia elkova mpoodlopi-
{oVTOG UE OAUOVON XOPAKTNPLOTIKA TOU OXAOTOG Kat TN P aviong toug. OVOUAoTe To apyeio
«my_shape.xml».

Mrmopeite Twpa va emNéEeTe amnd to daopa SLABECLUWY YEVIKWY TUTIWV CXNUATWY TIOU TiE-
papBavouv ypappeg, moparinloypaupa, eMelfelg kat SaktuAtouc. EmléEte éva mopaAAno-
ypaupo (rectangle) eme€epyalopevol to pliko (root) otolyeio oxnua (shape). Auto Ba Swoel Tov
akolouBo kwbika:

<shape xmins:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle" >

</shape>
To mapaAAnAdypappo autd dev €xel akopa Kaboplopéveg OLOTNTEG. MpooBEate LOLOTNTEG

opiZovtoag pa dtaBadpton, Tumo ywviwy KATL. Eival o eUkoAo amo ot dpaivetal va mpooBEocete
HepLkEG KaBwc to Eclipse, evw mAnktpoloyeite Ba oag Sivel mpotdoelg yia Slabéoipa otolyeia
KOLL XOPAKTNPLOTIKA OTIOTE UE KATOLEG SOKLUEC Umopelte va TLageTe To SO oag mapaAAnAo-
ypaupo. AoBnkelote T0 TEALKO amoTtéAeopa. To amoTEAEOUO AUTO Ba TIPETEL VOl SELXVEL KATIWG
étoL:

<shape xmins:android="http://schemas.android.com/apk/res/android"

android:shape="rectangle" >

<gradient
android:angle="270"
android:centerColor="#FFFFFFOQ"
android:endColor="#FFOO0OFF"
android:startColor="#FFFFO000"
android:type="linear" />

<corners android:radius="10dp" />

<stroke
android:width="2dp"
android:color="#FF339966" />
</shape>

KEDAAAIO 7

Apaotnpotnta 7.1.1

ItV apxn tng KAaong kUpLag dpaotnplotntag (main Activity) kat mplv t uéBodo onCreate
ETUAELTE EVal OVOA VLA TLG TIPOTLUNOELG OO TLX.:

public static final String MY_APP_PREFS = “MyAppPrefs”;

Aoyw public static n petaBAnt) auty Ba sival Stabéowun oe OAeG TIC KAAOELS Yéoa oTNnV
ebapuoyn.

Ytnv onClick peta to onuelo mou opilete TO Kelpevo MAVW OTO KOUpTi va elval “Pressed”
XPNOLLOTOLELOTE TO OVOUO TNG METABANTAC YLOL VO AVAKTIOETE TIG TTPOTIUNOELS. TnV wpa mou Ba
VPADETE TNV EMOUEVN YPAUUN Ba XpELAOTEL VO ELOAYETE Kal TNV KAdon android.content. Shared
Preferences e T0 yvwaoto tpomo:

SharedPreferences thePrefs = getSharedPreferences(MY_APP_PREFS, 0);
H mpwtn mopAapeTpog eival To Ovopa ou opioate kal n 6eUTepn o Tpomog (mode) mou Ba
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XPNOLUOTIOLOV UE WG TIPOETIAOYT. M VoL ETIEEEPYAOTELTE TLG TPOTLUNOELG OAC KAL VO OPLOETE TLUEC
xpelalopaote évay editor:
SharedPreferences.Editor prefsEd = thePrefs.edit();

M Te UL TLUN OTLC TIPOTLUNCELG 0OG TTOU va £XEL OXEON LE TO av matrOnke to kouurni. Emel-
81 aUTO eite €xeL yivel elte OxL n T Ba eivat boolean. H evtoAn eyypadng Ba Seiyvel Kamwg
étou:

prefsEd.putBoolean(“btnPressed”, true);

Kot yla va amoBnkeutel n enefepyacia ocog npoobeote:

prefsEd.commit();

Twpa pnopeite va pubpuioste tnv ebappoyn 0oC WOTE AV KATIOTE MATAONKE TO KOUUTL va
dalvetal «Pressed» emavw Tou kat kabe emdpevn popd mou avolyet n epappoyn. Tnv onCreate
UETA ToV umtapxovta kwdka avaktiote Ti¢ SharedPreferences. Av mpooBéoete Tov mopakatw
KWK Kall «TPEEETEN TNV edapuoyn, amag kol matnBel i popd to kKouuni Ba dpaivetal mavra
TN UEVO:

SharedPreferences thePrefs = getSharedPreferences(MY_APP_PREFS, 0);
boolean pressed = thePrefs.getBoolean(“btnPressed”, false);
if (pressed) theButton.setText(“Pressed”);

EmBeBatwote to amotéAeopa.

Apaotnpiotnta 7.1.2
MNpooBeote petd tn Snuoupyia KWdLKA yLo ypa Lo oto Gpakeo (mavta p€oa oTo try Umhok).
O kwbKAg oag Ba delyvel KATWCE ETOL:
String fileContent = “my data file content”;
fileOut.write(fileContent.getBytes());
KAelote to pakelo:
fileOut.close();
Téhog avoifte to oapyelo kaL avoktote ta Sedopéva caG XPNOLUOTOLWVTAS Evay
BufferedReader. To amotéAeopa Ba mpénet va deiyvel KAMwg ToL:
try{
FilelnputStream fileln = openFilelnput(“my_file”);
InputStreamReader streamlIn = new InputStreamReader(fileln);
BufferedReader fileRead = new BufferedReader(streamin);
StringBuilder fileBuild = new StringBuilder(&quot;&quot;);
String fileLine=fileRead.readLine();
while(fileLine!=null){
fileBuild.append(fileLine+&quot;\n&quot;);
fileLine=fileRead.readLine();
}
String fileText = fileBuild.toString();
streamln.close();
}
catch(IOException ioe){
Log.e(“APP_TAG”, “IO Exception”, ioe);
}
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KEDAAAIO 8

Apaotnplotnta 8.2.1

ItV KAAon ™G KUpLag SpaotnpldtnTag MPooBEoTe pia LeTaBANTH TNV apxn TS KAAong n
onola Ba xpnoluonoleltal yla tn HETAdoon Tou punvupatog kataypadng. Ovoudote tn LOG_
TAG. O kwdIkag oag Ba mpémel va Lolalel KAMwG £TaL:

private final String LOG_TAG = "MainActivity";

2tn néBodo onClick, mpLv Tov OpLOUO TOU KELUEVOU TTAVW OTO KOUUTL IPOCBECTE TOV KWOLKAL:

Log.v(LOG_TAG, "button clicked");

Oa XPelOOTEL, OTMWG EXOUME KAVEL Kat aAoU, va eloayete To «android.util.Log» otnv KAd-
on. Kata tnv eyypadn oto Log sival Stabéoiueg apketég uéBodol mou avtavakAolv To okomod
TOU UNVUpOTOG. ESw XpnoLoTotoaiE To v (amd To verbose). AlatiBevtat akopa ta d — anod 1o
debug, to i and to information, To w amo To warning KaL To e oo To error.

Tpékte v edoappoyn xpnoLponolwvtag To kouuri Run. Kpateiote avouytr tnv on LogCat
oto Eclipse kat matriote to kKoupni otn Stemadn xpRoTN TG CUCKEUNC oac. AVapUeoa ota GANa
unvupata oto LogCat Ba mpémel va pavel éva privupa mou oto Application Ba Seixvel com.
example.myfirstapp, oto Tag Ba deiyvel MainActivity, kat oto Text Ba Seixvel button clicked.

MpoXWPNOTE OTNV AVATTTUEN AVTIOTOLXWV KNVURATWY CE CNUOVTIKA onpeia otnv edappoyn
00C WOTE VO UMOpPELTE va mapakoAouBnoeTe TN e€EALEN TNG OO0 TPEXEL, OO TIC OXETIKEG €yypa-

dEg.

KEDAAAIO 12

Apaotnplotnta 12.3.2

310 Eclipse, em\éyoupe to £pyo tng edappoync otov Package Explorer, emi\éyoupe File kat
UETA Export. Avamtiéte to pakelo Android, em\é€te Export Android Application kot matriote
Next.

Y€ aUTO To onpelo To Eclipse Ba umoypappiosl 6ca AaBn cuvavtnoe kata tn Stadikaoia tng
owkodounong (build) kot Ta omola TPEMEL VAL AVTLUETWITLOTOUV TIPLV GUVEXLOETE. Av SgV UTTAP)XOUV
AaAa AaBn emilé€te Next yla va ouveXioeTe.

Y10 napdabupo Keystore Selection, avalnteiote tn B€on tou apyeiou keystore mou ¢ptiagate
0TNV TIPONYOULEVN SpacTnPLOTNTA KL ELOAYETE TO password. EmAéfte Next yla va ouveyioete.

EmAéfte pa B€on kat €va ovopa ya tov dakelo APK tng epapuoyng. Auto to apxeio Ba
avaptnoete oto Google Play kat oL xprjoteg Ba katefAcouv oTIq cUoKEUES Toug. To Eclipse Ba
dpovtioel MAEov autopata thv unoypadr. Meta to Finish to apyeio APK Bplokete oto onueio
mou urnodeiare.

To apyelo auTO Umopelte AoV va To avilypaeTe o€ o cuokeun Android. MOALG To €xete
avtlypael otn cuokeun, Bpeite kat emilé€te o apyeio APK, kot akoAouBnote T 0dnyieg yla
V0L TO EYKATOOTHOETE.

Edv €xete unoypdel tnv aitnon cwotd , To cuotnua Ba mpEmeL va elvat o O£on va eyka-
TAOTAOEL TNV EPAPUOYN KoL EMOUEVWG Dol UMOpETETE va eKTEAETETE TNV £€kS00N TNG EPAPUOYNAG
00 OTN GUOKEUN.

Y10 €€Nn¢, yla kABe véa €kdoon tou makETou Ba xpelaleote To 610 KAELSL Snpocieuong omote
LNV TO XAOETE.
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