YMOYPIEIO NAIAEIAZ, OPHZKEYMATQN KAI AOGAHTIZMOY
INZTITOYTO EKMNAIAEYTIKHZ MOAITIKHZ

//example of Ioose coupling return result;

insert(iSiz > ) »
} e[ Bpaxvdg E., Koup€tagq |., Makpuylavvng I1., Mapadeion A. ]
Vi // helper method that determines the average
* Retrieve an element from the list based on posi- color of a neighberhood

tion. // around a particular cell.
* @param pos 0 <= pos < size() private Color aveOfNeighbors(Color[][] image
* @return The element at the given position. row, int col, int neighberhoodSize)

o { int numNeighbors = 0;
public int get(int pos){ int red = 0;
assert 0 <= pos && pos < size() : "Failed precon- int green =0;
dition get. " + int blue = 0;

"pos it out of bounds. Value of pos: " + pos;
return iValues[pos]; for(int r = row - neighberhoodSize; r <= row

} neighberhoodSize;
{ for(int c = col| M EMA.A: pdSize; ¢ <= co
Jfi neighberhoodSize;

*Insert x at

equal EIAIKA GEMATA ZTON

* to pos or

aeitowes| [IPOFPAMMATIZMO YTIOAOIETQN forend

* position.)

(),

* post: get(

}

« @param py, EHMEIQTEIZ MAGHTH | :

* @param X 1
¥/
public void insert(int pos, int x){ assert numNeighbors > 0;
assert 0 <= pos && pos <= size() : "Failed precon- return new Color( red / numNeighbors, gree
dition insert. " + numNeighbors, blue / numNeighbors );
"pos is invalid. Value of pos: " + pos; }
ensureCapcity();
for(inti=iSize; i > pos; i--){

//helper method to determine if given coordil

iValues[i] = iValues[i - 1]; are in bounds

} private boolean inBounds(Color[][] image, int

iValues[pos] = x; int col)

iSize++; { return (row >= 0) && (row <= image.length)
} (col >=0)

&& (col < image[0].length);
I }
* Remove an element from the list based on posi-
tion. //private method to ensure mat is rectangulat
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Avti NpoAdyou

H Java elval pia yAwooo mpoypapuoTIoMoU n onola Umopel va urooTtnpifel Thv avamrun
onolacdnmote epapuoyng e onoladnmote MAATHOPUA, AMO TOUG TPOCWIILKOUG UTIOAOYLOTES
Kat Ta Kvntd thAédwva pe Android péxpLtny PndLakn tnhedpaon. |owg o€ KATIOLEG TTEPLUTTWOELS
n anodoon va Unv ival n avoUEVOUEV, WOTOCO 0 GUVIOUOG XPOVOC avamtuéng uiag epappo-
VNG, ELOIKA A0 N EUMELPOUC TTPOYPAUUOTIOTEG ELVAL OTA TTAEOVEKTALOTO QUTHG TNG YAWOOOC.
To cUyYypOUUA QUTO TTOPOUGCLALEL KATIOLEG BACLKEC EVVOLEG TNG YAWOOOC MOl UE TLG TILO POCLKEC
BLBALOONKEC TNG UE OKOTIO VA UMOPECEL GTO TEAOC O HaBNTAC va avamtUEEL LOVOC TOU JULaL JUKPAC
£ktaong epappoyn, n onoia, av eivat duvatov va cuvbudlel Baocelg Sedopévwy, entkowvwvia
péow Siktuou kat aMnAemnidpaon pe tov xprotn péow rapaduptkol meplBaAlovrtoc.

Ta epyadeia mou Ba xpnotpomotjoovpe eival duo: To mepPalov mpoypapuatiopol
GreenFoot kal To Eclipse. Apxika aflomoloUe Ta eKALSEUTIKA TTAeoveKTaTa Tou GreenFoot
YLOL L0 TTPWITH ELOAY WY OTA QVTIKELUEVOOTPEDH XAPAKTNPLOTIKA TNG YAWOOWC KAL OTOV YEYOVO-
otpedn MPoypaUHOTIONO. H mapouaciacn Twv aAyoplBukwy Sopwv emhoync kat emovaindng
elval ouvtoun 8e60UEVOU TOU OTL OL HOBNTEC TIG £XOUV EQVACUVAVTHOEL KOL OE TIPONYOULEVN
T4¢€n, eite o Peuvdoyhwooa eite os mpaypotikn yAwooa npoypappatiopol (Pascal/Python).

2Tn ouvéxela mapouaotaletal to eptParov Eclipse to omoio eival éva e€alpetikod mepBal-
Aov ylo avamrtuén ebappoywy o€ Java Kol £XeL EVowUaTtwUEVa TTOAA epyaleia avamTuéng edap-
poywv (Ant, javadoc, JUnit). e mepinmtwon mou to neptBaAiov Eclipse BewpnBei moAL Bapu yia
TOUG UTTIOAOYLOTEG TOU £pyacTnpiou MANPOGOPLIKAC UITOPOULE VO XPNOLUOTIOL|COUE EVaV TTOAD
ghadpV cuvtaktn mnyaiou Kwdika onmwe to Notepad++ Kal HETAYAWTTLON Kol EKTEAECN Ao TN
VPO EVTOAWV KATL TTOU Sev elval dlaitepa eAKUOTIKO yLo Toug pabntég. O ekmaldeuTikog, av
B&Nel, PMOpEL va XpNOLUOTIOLOEL KATIOLo GAAO TIEPLBAAOV TTPOYPAUUOTIOMOU TNG Java To omoio
TOU EMUTPEMEL TNV €MITEVEN TWV SLOAKTIKWY OTOXWV Tou AvaAuTiKoU Mpoypdppatog Imoudwv
(ANZ) propel va to kavel. To (6lo mpoalpeTiki eival kat n xpnon tng BLBALodRkNg tng Java Task
Force (JTF) tng ACM n omoia otnv apxn Ba pog Bondrost va anoduyoupe Ti¢ SUoKoAieg TTou
QVAKUTITOUV KOTA TOV TPOYPAUUATIOUO AELTOUPYLWY £10060u/e€080u. H xprion tnc BLBALoBAKNG
Ba pog Bondnost va amokpUPoUpE OPKETEG EMOUOLWOELG AEMTTOUEPELEG TNC YAWOCOC TIOU OTa
TpWTaA pabrpata pnopet va SuckoAéPouv apKeTA Toug LaBNTEG.

0 yevikOtepog okomog elvat va €pBouv ol padntég oe enadn pe t pthocodia avamtuéng
pLag oAokANpwHEVNG edpapuoynG og Java Kat OXL Vo LABoUV TIG AEMTTOUEPELEG KATIOLOU TIOKETOU I
TEPLBAAAOVTOG TPOYPAUUOTIOMOU TTOU aUpLo Umopet va BewpnBei Eemepacpévo. Apa kabwg Ba
avamntiooouv TNV epapuoyr Toug eival KON TPAKTLKA va avalntouv oto Sladiktuo BEATIOTEG
AUoelg oe mpoPAnuata ou Ba cuvavTHooUV HECW SLKTUAKWY TOTIWV OTtwG To stackoverflow kat
va yropolv va Xpnotgonololy tnv tekunpiwon twv BBAodnkwy tne Java wote va Bplokouv
ypriyopa kot eUkoAa autd mou Paxvouv.
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Etocaywyn otov Avtikelpevootpedn Mpoypappatiopod
Zto)ol
Ol padntéc va umopouv va:
¢ [epypadouv OAa ta oTddla avanTuéng Vo PoypaULaTOC
¢ Avayvwpilouv Ta CUYKPLTIKA TIAEOVEKTIATA TOU OVTLKELUEVOOTPEDOUG MPOYPAUUOTIOUOU
¢ YlomoloUv OAeg TG PpAoeLg avamtuéng mpoypappatog (ocuvraln, petadpoaon, S1opbwan ou-
VTOKTIKWV AaBwv, EKTEAEDN) OTO TIPOYPOUUATLOTIKO TtepLBAANOV
¢ [eplypddouv Ti¢ KAAOELG KAL TIC UTIOKAAOELG
¢ Anuoupyouv kat va Staypddouv KAAOELG Kal AVTIKEIPEVA

¢ Avayvwpilouv OtL ano pia kKAdon pmopouv va dnuoupynBolv moAAd avtikelpeva Ta onoia
Ba £X0UV TA XAPAKTNPLOTIKA KAL TLG LEBOSOUG TNG KAAONC QUTNAG

Evotnteg Kedahaiov
H yAwooa mpoypappatiopol Java
To meplBarov ektéAeong TS YAwooag
M'vwptuia pe to meptBaiiov mpoypoppatiopol Greenfoot
KAGoeLg kal AvTikeipeva
YrokAAoEeLS Kat YIiEPKAAOELG
I610TNTEG AVTIKELUEVWV
Avanrtuén amAwv mpoypoppaTwWy
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1.1. H yAwooa npoypappaticpou Java

H Java dnuioupynBnke to 1995 amo tn SUN kat Bewpeital autr) Tn oTyun pia amno tig o on-
nodAeic YAwooeg oTov Xwpo tng mAnpodoptkng. Itig 13 NoepuPpiouv tou 2006 n Java €ylve mAéov
ua YAwooa avolytol kwdika (GPL) 6oov adopd To HETAYAWTTLOTH (javac) Kol To TAKETO AVATTU-
€n¢ (JDK, Java Development Kit). Antd to 2010 kot peta n etatpio AoylopikoU Oracle Corporation
e€ayopaoe tnv Sun Microsystems kat padi e autrv OAEG TLG TEXVOAOYIEG (MVEUHATIKA SKalwua-
Ta/ MATéVteg) mou n SeUTeEPN ELXE OTNV KATOXI TNG N EiXE SNULOUPYNOEL.

H Java gival pio yAwooa ou XpnoLUoOoLE(TAL OPKETA YLa SIKTUOKES EPAPUOYEG 1 YL Edap-
HOYEC TIOU eKTEAOUVTOL HECW browser otov maykoopto 1otod (applets). Tuudpwva pe toug dnu-
oupyoUG TG, N Java elvat pLa amAn, aVTIKEIUEVOOTPEPNC, KATAVEUNUEVN, SLEPUNVEUOLEVN, LOXU-
pn, aoealng, moAuvnuatikn kat Suvauikn yAwooa.

H Java oxebldotnke apykd ya tnv ovamtuén ebopuoywv Pndlokng tnAedpaocng He Ty
apykn ovouacia Oak, OpwWE N WO aUTH ATAV TTOAU TTPOXWPNIEVN YLOL TNV ETTOXI TNG KOl EYKA-
TaheidhOnke. QOTO0O AUTO TTOU TIPOEKUPE ATAV ULa YAwooa e cuvTagn mou Euotale oAU oTIg
C, C++ KO € ULOL ONUAVTLKA YLO TNV €M0XN €Kelvn Suvatotnta. Na pmopel va ekteleital oe OAeg
T1¢ mMAatdoppec. To apxiko ouvOnua ntav “Write Once, Run Anywhere” (WORA). Autd onuai-
VEL OTL TA TIPOYPAULATA TIOU £lval ypaupéva os Java «Tp€xouv» akplpwe to iblo og Windows,
Linux, Unix, Macintosh kot cUvtoua Ba «TpéXouv» akOuUa Kal 68 KOVOOAEC TTOUXVIOLWY, OTWE TO
Playstation, xwplg va xpelaotel va Eavayivel peTayAdwTttion og yAwooa unxavic f va aAlatet
KATL OTOV TtNyaio KWSLka ou £ypale 0 MPOYPALUATIOTAG.

AuTto odelhetal oTo yeyovog OTL Otav £va POoypaupa o Java petayAwttiletal, GuTo mou o
payetal Sev elval KWOLKAG UNXOVNAG VLA VOV TIPOYLOTIKO emefepyaotr], aAA éva EELOIKEUEVO
£l60¢ kWdLKa yvwoTo wc java bytecode, ToU «ameuBUVETOL» OE LA ELKOVIKA LNXOVE, YVWOTN WG
Java Virtual Machine. O kwdlkac autog ekteleital anod to neptBarlov ektéleong tng Java (Java
Runtime Environment, JRE), mou eival Stadopetikd yio KaBe Aettoupytlkd cuotnua. To JRE Sev
elval petayAwtriotig (compiler), aAAd dtepunveutng (interpreter).

Apa ylo va EKTEAETOUE [La EPAPOYN java OTOV UTIOAOYLOTH MAG, TIPETIEL VO EXOULE OTIWO-
dnmorte to meptBarlov ektéleong tng Java, dnAadn to JRE. MNa tnv avantuén ebappoywy xpeLa-
{OHOOTE AKOMO TOV METAYAWTTLOTA TNG java (javac) yla va LeTatp£ou e TOV KWELKA TTOU £XOUE
vpayel og java bytecode, kat évav kaAd cuvtaktn kwdika (editor) otov onolo Ba ypdoupe to
TPOYPAUUA pac. Ola autd yivovtal eUKoAa Kol ypriyopa HEoO amod £va OAOKANPWUEVO TipO-
YPOaUpOTIOTIKO TteptBarov onwg sival to Eclipse mou SiatiBetatl Swpedv and t SievBuvon
http://www.eclipse.org Kot to omoio 0o XpNoLUOTOCOUUE E6W.

Java Code (.java)

'

JAVAC
compiler

!

Byte Code (.class)

1 j l

VM VM VM
' ' v
Windows | Linux Mac i

Ewkova 1.1. 1At ikaoio UETAYAWTTLONG KOL EKTEAECNG TPOYPAUUATWY Java
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Extdg anod tnv avefaptnoia mAatdopuag, Hépog Tng enttuxiog tng Java odeiletal oto yeyo-
VOG OTL £lval n mpwtn YAwooa mou €xel oxedlaotel eldikd yla va enwdeAnBel amo t duvaun
Tou Maykooptou lotol (www, 3w), ou epdaviotnke Alyo mpv amd tnv kukAodopia tng, Kot
OUYKEKPLUEVA To 1995. EkTog amd ta mapadootlakd mpoypaupata, n Java divel tn Suvatdtnta
QAVATTUENG HKPWY SLASPAOTIKWY TIPOYPOUUATWY TwV yvwoTtwv applets, Ta omoia propolv va
ekteAeaTOUV UTTO TOV £AeyYX0 €VOG puNopeTpNTH LoToU (web browser). Qotdoo n apyttektovikni
tou Naykooptou lotol £xel e€eAixOel kat oL pikpoedappoyEg Sev xouv mMAEov amniynon, ylott
£XOuV avtikataotabel amnd mo ouyypoveg texvoloyleg, omwc Flash kat HTMLS5.

1.2. To nepBaAlov ektéAEonG TG YAWOOOG

KaBe ovotnua umoloylotr] Umopel va eKTEAEDEL [ XaunAou emumédou yAwooao mou ivat
OUYKEKPLUEVN YLo TO €160¢ Tou UALKOU. H yAwaooa autr ovopdletal y\wooo punxavig. Kabe eme-
Eepyaotnc €xeL Tn Sk Tou yAwooo punxavig. Emedn opwe n yAwooa pnxovng eivot apketd du-
ovontn otov avBpwmo, N avamtuén Twv epapuoywy yivetal otig Aeyopeveg yAwooeg unAov
emutédou. Ma va ekTeAEOTEL €va TETOLO TIPOYPOUUO UTIAPXOUV U0 TPOTOL: e UETAYAWTTLOTH
(compiler) N pe Siepunveutn (interpreter). O peTayAWTTIOTAC EAEYXEL TOV KWOLIKA yia AdBn Kal
TP AYEL EVa LOOSUVALLO TIPOYPOLHO € YAWOGCA LNXOVAG YL TOV GUYKEKPLUEVO TUTIO UTIOAOYLOTH
KQL TO OUYKEKPLUEVO AELTOUPYLIKO cUoTNHA. O SLEPUNVEUTHG EAEYXEL KOl EKTEAEL VPN — VPO~
UA Kal 8ev MOPAYEL EKTEAECLUO TIPOYPAUMA YL CUYKEKPLUEVO TUTIO TAATPOpHOG. AAA KAOe
mAatdopua eivatl epodlacpévn pe Tov katdAnAo SlepunveuTn, o onolog Séxetal Eva poypa-
pa otn yAwooa uPnAou emumédou kat adol eAEyEel pia-pLa eVToAn yla Tnv opBOTNTA TNG 0TN
OUVEXELOL TNV EKTEAEL.

H Java xpnotuomolet pia aAAn otpatnykr. Ta mpoypaupata petayAwtti{ovral apyLka og pio
evlapeon yAwooo yvwoth wc java bytecode. H yAwooa auth elval 0UCLOGTIKA N YAWOOO LA
ELKOVIKAG HNXowvnG, yvwotng we Java Virtual Machine (JVM). Ztn cuvéxela to mpoypaupa mou
TpoKUTTEL o€ popdn java bytecode ekteAeital amnd tov Sieppunveutn) kabe mAatpopuac.

Tedwed Apyelo oe yloooa
Apyeio Myyaiov Kedva Apyelo o¢ java bytecode popgecvig Java (Bytacods)
Hellojava Hello.class Hello jar

CA FE BA BE 00 03 00 CA FE BR BE 00 03 00
00 16 07 89 1A 07 00 o0 16 07 00 1A 07 00
00 04 880 87 OC 00 13 88 84 00 07 OC 00 13
01 00 16 2B 4C €A 61 81 00 16 2B 4C &R 61
47 72 61 70 68 69 63
D 00 IF 08 00 OF 07

14 R 00 02 00 08 OR
80 18 0C 00 17 00 IC

Apyeia fofilie Onwedrv mov xon
e popel java bytecods

47 72 61 T0 68 €9 63
D 00 IF 8% 00 OF 07
14 OR 00 02 00 08 OR
00 18 9C 80 17 00 1IC

(@06 Halio
hello

Ewkéva 1.2.1 Atadikaoia avantuéng mpoypauuatog Java

Itnv Ewova 1.2.1 daivetatl n Stadikacia avantuéng evog amlol mMpoypappatog os Java.
AdoU 1o ypaou e 08 KATTOLOV GUVTAKTN TNYAlou KWaLKA, TO MPOYPALUA TTEPVAEL ATtd TO UETA-
yAwTttiotn (compiler) kat mapdayetal o eVOLAUECOG KWOLKAC YLa TNV ELKOVLIKA pnxavh tng Java. To
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apyeio Tou mnyaiou Kwdika €xeL katdAnén java, m.y. Hello.java, evw to apxelo e tov kwdika pn-
xavng éxet kataAnén .class kat otnv mpokelpévn niepimtwon Hello.class. Katomwy yivetal n obvde-
on Ue TG BBALOBNKEC MPoypaUATIOHOU TTOU XpnotpomnotolvTal (acm.program) Kot mopaysTaL
TO TEAIKO OPYELO Yla EKTENEON OO TNV ELKOVLKA KXo tng Java. 2tn ouvéxela omote Béhouue
V0oL EKTEAECOUE TNV dapuoyr, KAAOULLE T Unxavr eKTEAEONC TNG Java e OPLOKLA TO APXELO jar.

1.3. Ilvwppia pe To MEPLBAAAOV TPOYPOALHOTIOMOU
1.3.1. Greenfoot

To Greenfoot eivat éva OAokAnpwpévo NeptBariov Avamtuéng Edappoywv (IDE) mou éxel wg
OKOTIO TN SLOAOKOALOL TOU OVTIKELLEVOOTPEDOUG TPOYPOLUATIOLOU LLE TN YAWOOA TTPOYPOLLULATL-
oMoU Java. Zto meplBaAAov auto Snutoupyeital Evag KOOUOG LEoa oTov omoio aAAnAogmidpolv
SLadopeg popdEg (actors) kat pmopoUlv va uAomotnBouv poypAaUUaTA TTIoU adopoUV OE TIALXVI-
510, TPOCOUOLWOELG Kol ypadLKA.

H 086vn tou Greenfoot ywpiletal os Tpia pépn:

e Tov Kdopo (World), péoa atov omoio {ouv ta QVTIKEIUEVA TTOU SNLLOUPYOUE KOL O OTIOLOG
Kot BAVEL TO LEYOAUTEPO HEPOG TG 0BdVNC.

e Tnv tepapyikn Sopun twv kKAaoswv (Class hierarchy), orou ¢aivovtal o tepapytkr Soun
OAOL OL TUTIOL TWV QVTIKELUEVWV TIOU Xpnotponoloupe (O tumot avtikelpévwy ‘World’ kat
‘Actor’ epdavilovtal og 0Aa ta oevapla tou Greenfoot). OAoL oL TUTIOL TWV AVTIKELLEVWVY
€MeKTE(VOUV TOUC apXlkoug TuTtoug World kat Actor kat utoBetouv Tig LBLOTNTES Kal TNV
OMoLa AELTOUPYLKOTNTA TOUC,.

¢ Tnv KOVoOAd XELPLOHOU, TIOU PPLOKETAL OTO KATW UEPOC TNG 000vNnG. H ektéleon evog
oevapiov ylvetal Pe To AT Tou Koupriov Ekkivpon. H puBpuLon tg TaxutnTog eKTé-
Aeong ylvetat pe tnv unapa KUALong Tayutnta. MNa va ekteAoU e Brila - Brila To oevaplo
TIOTAE TO Kouuri Apdan. Av BENoupe va EEKIVIIOOUE TNV EKTEAECT A0 TNV ApXH TTIOTAUE
To Kouuni Enavagopa.

: . Greenfoot: test - olEl

Levigio Endepyasia Xopsotripia Boddna

[ Esovart..

=)

Taimea:
> 3] Meraryhdrrmon Ok

Ewkova 1.3.1 To Baawko napadupo tou Greenfoot
210 MAvw LEPOC TNG 080VNG UTIAPXOUV TO 0pL{OVTLO pevou: Zevaplo, Enefepyaaia, Xeploth-
pla kot BorBeta.

H amoBnkeuaon evog avtiypadou tou oevapiou, yivetal pe KAk otnv emiloyr Save as... GT0
HEVOU Zevaplo.
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1.3.2. Eclipse

To Eclipse gival éva dnuod\ég meptlBaAAov mpoypaupatiopoU yia tn yAwooa Java, aAAd xpn-
OLUOTIOLE(TOL KL VLA TOV TIPOYPOUUATIONO GAWY YAwoowv onwg: Ada, C, C++, Perl, PHP, Python,
Ruby k.a. To gpyaheio auto mpoodEpel eUKOAEG OTNV €KTEAECN QUTOVOUWY TPOYPAUUATWY
OTWG Kal pikposdapuoywy (applets). TElog yia to Eclipse umapyet kat to Android Development
Tool (ADT) plug in, ywa tn &npioupyia epappoywv Android.

2o Eclipse o xpnotng Ba mpéneL va emidéel éva pakelo oto Sloko yla to workspace omou Ba
elval amoBnkeupéva ta project tou (Ewodva 1.3.2.1). MmopoUv va anmoBnkeutolv moA\d project
oto 610 workspace al\a oe Stadopetikoug untodakélouc. To Eclipse umootnpilel moAAamAolg
Xwpoug epyaciag (workspace) kot pmopoU e va emhé€oupe workspace, otav Ekvape to Eclipse.

& Workspace Launcher E]

Select a workspace

Ecdlipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

Workspace: | E:\Temp\workspace v Browse...

[[Juse this as the default and do not ask again

[ OK I [ Cancel I

Ewkova 1.3.2.1 Emtidoyn tou ywpou epyaciag (workspace) oto Eclipse

MOALg «avoie» to Eclipse epdaviletal n faoikr 080vn tou ou anoteAeital and napabupa
ota onola avantuoostal pa epappoyn (Ewova 1.3.2.2). Ta Baowka eivat:

Package Explorer — lepapyLko¢ TpOMO¢ mapouciaong twv epapuoywy o opdn GakéAwy kal
apyelwv.

Problems — AntetkovileL poeLdonotroetg (Warnings) kaw odpdApota (Errors) Kotd tn SLapKeLa
avantuéng.

To KeEVTPIKO Kol peyaAUtepo mapddupo - To xpnotpomoloU e yio va ypaou e KwdiKa.
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File Edit Source Refactor Mavigate | Search | Project Run Window Help
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Bsle ~ i R AEIR
olzi tﬁ: -
2 (B e
o 88 test Find Q] » Al b Acti.
» [ Personjava
» @ JRE Systern Library [ire1 8.0 51] (@ Connect Mylyn 2
Connect to your task and
ALM tools or create a
local task.
< Outline 3 =0

s v
L

An gutline is not available.

{*] Problems 32 § e larat # v=n

Ditems

Description = Resource Path Locatio
< | e

Ewkéva 1.3.2.2 To meptBaAdov epyaciog Tou Eclipse

2T0 EMAVW UEPOC TNG 000VNG BAEMOUE pLa UIapa e SLddopa HEVOU Kal amod KATW akpLBwg
pLo AAAN prdpa pe Stadopa KOUUTILA GUVTOULAG OPLOUEVWY BACIKWY AELTOUPYLWV.

H dnuloupyia tou Project yivetal amnd to pevou File-»New->Java Project. 2to napaBupo -
aAoyou mou avolyel Sivou e to ovopa tou €pyou (Etkova 1.3.2.3). Aprivoupe Tig AAEC ETIAOYEG
Tou ropadupou Stahdyou otig mpoemheypéveg TEC. To Eclipse Snuoupyel autopata to dpake-
Ao src ka to pakeAo pe Tig BIBALOONKEC TOU CUCTAATOC.
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Create a Java Project B JI
Enter a preject name. P "
Project name: ||
| Use default location
JRE
®) Use an execution environment JRE: JavaSE-1.8 v

() Use a project specific JRE:

Use default JRE [currently ‘jre1.2.0_ 517 Configure IREs

Project layout
Use project folder as root for sources and class files
®) Create separate folders for sources and class files Configure default...
Working sets

] Add project to working sets

Ewova 1.3.2.3 Anutoupyia evog véou project

3TN ouvéxela, Bo TPEMEL va SNULOUPYIOOULE TIC KAAOELG TTIOU OITOTEAOUV TOV KOPUO TOU
mipoypappatoc. H dnuoupyia tng kAaong yivetatl amod to pevou File->New->Class, onote gp-
daviletal To mapabupo Staloyou mou adopd tnv KAdon. EmAéyoupe To €l6o¢ TNG KAAoNC Kal
¢ divoupe dvopa. To mpoypappa Th dnuioupyel avtopata, Onweg eniong Kot tTn doun tTe. 2tn
OUVEXELO UTOPOUE VA EEKLVIIOOUE VAL YPAPOULE TOV KWOLKA HOC.

o va EKTEAECOUE TO TIPOYPAUUA HaC, ETMAEYOUE Ao To pevol Run->Run.

1.4. KAdoeLg ko Avtikeipeva

OukAaoelc (classes) kat ta avtikeipeva (objects or instances) sivat BepeAlwdelg vvoleg otov
OVTIKELUEVOOTPEDI TPOYPAUUATIOUO.

Baowkn apxn mavw otnv omnola otnpiletal o AVTIKELUEVOOTPEDAC MPOYPAUUOTIONOC ival N
T(POGEYYLON TOU TPAYHUATIKOU KOGUOU, O OToi0g amoTeAe(TaL armd avikeipeva arh\d i ouvOeTa.
Ta avtikeipeva €xouv £va cUVOAO XAPAKTNPLOTIKWY - Llotrtwy (attributes) mou npoodlopilouvv
™ $UOLKN Toug UTtooTaon. KABe avtikelpevo emiong, €XeL KAVOVEC CUUTEPLOPAC KOL UITOPEL va
EKTEAEL OUYKEKPLUEVES EVEPYELEG (LEBOSOUC), avaloya e Ta pnvopata mou AapPBavel amnod to
niepBaAAov oto omoio Bpiloketal. Emiong, £va avtikelpevo propel va emdpd mavw o’ éva aAho
QVTIKELLEVO OTEAVOVTAC TOU TO KATAAANAO prvupa.

Q¢ mopadelypata aVIIKELLEVWY OO TOV TIPAYUATIKO KOOUO UIMOPOUE va avadpEPOULE TOV
AvBpwro, To TNAEXELPLOTHPLO KaL TNV TNAeopach. Kabe AvBpwrtog éxel kamola Wolaitepa xapa-
KTNPLOTIKA — LELOTNTEG OMWE TO GVOLA TOU, TNV NAKIO ToU, TO GUAO TOU, TO XPWHA TWV HATLWY
Tou KA. Emiong umopei va ektelel SL1APOPEC EVEPYELEC OMWCE VAL TTEPTIATA, VA TPWEL, VA TPEXEL,
vaL YEAQEL, VO TTOTAEL KOUUTTLA K.ATT. TO TNAEXELPLOTAPLO EXEL XAPAKTNPLOTIKA OMIWE U KOG, XPWHA,
TINAKTPOL K.ATL. KOl EKTEAEL TNV EVEPYELD EKTIOUTING OAMOTOG. H TNA£Opacn £XEL XAPAKTNPLOTIKA
onwe péyedog, ukpivela KA. Kot ekteAel Sladopeg evépyeleg Omwe kAeiowo, alayr kava-
AoV, augopelwaon €vtaong NXou K.ATL., avaloya Le ta epeBiopota ou SEXETAL OO TO EPLBAA-
Aov t¢. Matwvtag o AvBpwog To KoU Ui aAlayrg TNAEOMTIKOU oTaBuoU 0TO TNAEXELPLOTHPLO,
QUTO HE TN OELPA TOU OTEAVEL KATAAANAO URVURA TTPOG TNV TNAEOPACH, N OMola 0T CUVEXELQ,
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ekteAel TN ouykekpLuévn evépyela aAlalovtag Kavail Matwvtag o avBpwmnog To Kouuni au-
€Nong TG €vroong Tou NXOU OTO TNAEXELPLOTAPLO, AUTO HE TN OElpd Tou OTEAVEL SladopeTIKO
UAvUpa otny tnAedpaon, n omolo 0T CUVEXELD AUEAVEL TNV €vToon Tou Nxou. MNwg yvwpiloupe
OLWG TL eVEPYELEC elval og BEon va ektelel to avtikeipevo tnAedpaon; O 0pog «TtnAedpacn»
QVOTTAPLOTA L0 OLKOYEVELD AVTIKELUEVWY TOU (8Llou tUmou (kKAdon). Ot evépyeLeg TTou pmopel va
£KTEAEL VOl OVTIKELUEVO WC ATTOKPLOT O €va LVUUA, £X0uv KoBoploTel armod tnv kAdon tou. Ol
TO OVTLKELPEVA TNS KAAONG TNAeOpaon ekTteAoUV TV (Sla evépyela wg amokpLon otov i6lo TuTo
UnvUpoTog (r.y. aAayn tnAeomtikol otabpuou).

Yuvoyilovtag Ba Aéyayple OTL pia KAAon kaBopllel TIG APXLIKES LOLOTNTEC KAL TLC CUUTEPLDOPEC
TWV OVTLIKELLEVWY TIOU TIPOEPXOVTOL altd aUTH. H KAAoN lval To MPOTUTIO, TO OXESLO, N adnpnUE-
vn Teplypadr Tou avTlKeLUEVOU. To QVTLKELUEVO EVAL N XAPOKTNPLOTIKA TEpIMTWGN EGAPUOYAG
HLoG KAAONG 1) OTIWG AELE €VOL GUYKEKPLUEVO OTLYULOTUTIO TNG KAAONG.

Napadeyua:

H kAdon AutokivnTto €XEL XOPOKTNPLOTIKA (Nxavh, POSES, TLLOVL, UNXAVIOKOG TTAORyNnonc,
K.Q.) Kot Aettoupyieg (ekkivnon, médnon, uetaBolr toxvtntag, alayn katevBuvong, K.d.), ot
ornoieg kaBopilouv tn cuumneplpopd TNG KAAONG.

To avtikeipevo Autokivnto 1 €XEL GUYKEKPLUEVEG TIUEC OTLG LELOTNTEC TToU opilovtal amo Ty
KAGON TOU, EVW TO AUTOKIVNTO 2 £XEL SLAPOPETIKES TLUEC OTLG LBLOTNTEC TOU. AnAadn:

Autokivnto Autokivnto 1 Autokivnto 2
-Kwntrpag Kwntrpag = 1800 20V Kwntipag = 1600 16V
-Tpoxot Tpoxoi =4 Tpoxoi=4
-Twévt Mopteg =3 Nopteg=5
-Néepteg. | e
-Exkivnon()

- Nédnon()

- aMayn katelBuvong ()
- uetaBoAn taxutnrog()
=)

1.5. YnokAAoeLg Ko YEPKAQOELG

Jtnv Java (Kot yevIKOTEPA OTOV QVTIKELUEVOOTPEDT] TPOYPAUUATIOUO) oo pia kKAaon pro-
pel va dnuioupynBet pia véa KAAGN amdyovog Tou KANPOVOoUEL OAa Ta XOPAKTNPLOTIKA KoL TLG
AeLtoupyieg TS UNTPLKAC KAGOoNG. Mia KAAon TIou KANPOVOUEL XOpaKTNPLOTIKG KoL AELTOUPYIES
armo pia AAANn kAdon kaleital urtokAdon (subclass) kat n kKA&on oo tnv onoia kAnpovopouvral
kaheitol urtepkAdon (superclass).

H 16€a elvat, va umdpyel pia Yevikn kKAaon (umepkAdaon), e KATTOLO XOPOKTNPLOTIKA Kol AEL-
TOUPYLEG, Ao TNV omola UropoUE va opiooue eEELOIKEU UEVEG TIAPOANAYEG TNG (UTOKAAOELS).
Mia umokAGon UMopEL Vo TPOTIOMOLEL KATIOLEG Ao TIG AELTOUPYLEG TNG UTEPKAAONG TNG N va
opllet emumAéov Kal TIG SIKEG TNG HOVASLKEG LBLOTNTEC Kol Asttoupyieg. Mia kKAdon Umopel va
£XEL AMEPLOPLOTO APLOUO UTIOKAACEWY OAAA LOVO WL UTTEPKAGCT]. ZTOV OVTIKELUEVOOTPEDI) TIPO-
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YPOUUOTIONO N EMEKTAON TWV KAACEWV O TiLo e€ELOIKEVPEVEG KAAOELG Elval YyWwoTH WG KAnpo-
VOMLKATHTO.

stnv Ewkova 1.5.1 n kAdon Autokivoupevo Oxnua eivat n umepkAdon, evw n MotoouKkA£Ta,
1o EmiBatiko kat to Qoptnyo sival ot umokAACELS TG OTtou N KABe pa ival pio e€etdikeupévn
riaparAayn Tne.

AuToKvoUpEVO Oxnua

-Twévt

- Tpoxoi

- Kwntnpag

- Ekkivnon()

- Nédnon()

- ANayn katevBuvong ()

- MetaBoAn tayutntoag()

A A A
MotooukAéta Ermatiko ®optnyo
- Tyovt - Tywovt - Tywovt
- Tpoyxot - Tpoyot -Tpoyot
- Kwntipog - Kwntnpag - Kwntrpag
- KaBwopa - KaBwopa - KaBiopa
- Bpayiovag otripéng - OAAOG ATOCKEU WV - Kapdtoa
Ekkivnon() - Ekkivnon() - Ekkivnon()
- Nédnon() - Nédnon() - Nédnon()
- AN\ayn katevBuvong () - AN\ayn katevBuvong () - AN\ayn katevBuvong ()
- MetaBoAn toxutntag() - MetaBoAn toxutntag() - MetaBoAn toxutntag()
- Avolypa Bpayiova otripténg () - Kivnon OmuoBev() - Kivnon OmuoBev()
- Avatponn kapotoag()
- ZeO&n kapotooag()

Ewkéva 1.5.1 YrepkAdon - YmokAdoelg

210 mapamavw mapadelypa, n KAdon EmBatiko KANpovopEeL OAQ T XAPAKTNPLOTIKA KAL TLG
A&Ltoupyieg TnG UTEPKAAONG TNG AUTOKLVOUHEVO OXNHa, OTIWE TLULOVL, TPOXOL, EKKivnon, TESN-
on KA. Kol emuTAéov opilel vEo XOPAKTNPLOTIKA KAl AElToupyieg Omwe To kablopa, n Kivnon
OmuoBev k.a. H kAdon MotooukA£ta KANPOVOUEL OAQ T XOPAKTNPLOTIKA KL TG AELTOUPYIEG TNG
untepkAAGong tNG AUTOKIVOUpEVO Oxnua, Omwe TLUOVL, TPOXOL, ekkivnon, mEdnon KA. Kol emL-
TIAEOV OpLlEL VEQ XOPAKTNPLOTIKA Kot AsLToupyieg Omwg to kablopa, Bpaylovag otripenc, Avoly-
pa Bpoyiova otrpléng K.AT.
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1n spyaotnplakn aoknon:

Nepypadn oevapiou: évag BAatpaxog Kiveltal péoa oto MAEyUa Tou Koopou FrogWorld ka
nipoonabei va Gpdel 60EC MEPLOGOTEPEC LUYEG UMOPEL, OO AUTEC TTOU TILBAVOV UTTAPXOUV HECT
0€ QUTO.

Avolyoupe to meptBaMov Greenfoot Kot SnULOUPYOUUE £va VEO GEVAPLO TIATWVTAC HE TO
TIOVTIKL 0TO evol Sevdpto kat emhéyovtag Néo. Itnv 006vn mou epdaviletal Sivoups oto 6vo-
Ha dakéAou tn Aé€n FrogEatFlies (o Tithog Tou oevapiou pac) Kat MOTAKE TO KOUUTL Anutoupyio
(Ekova 1.5.2).

9 Néo Zevapio [ x |
Look in: scenaios vl -
o % frog
4 Greenfoot: PRy
o~z
'| Zevapio) Enelepyacio XepwotApa BoRfeax PEORER Sk
Erspdven p...
E\‘vlm
A
AT © UL
=3
k_l_.‘ Folder name:  FrogEatFhes Angsoupiia
ticruo Flesof bype:  all Fjes = Cancel

Ewova 1.5.2 Anutoupyia véou aevapiou oto Greenfoot

To 0EVAPLO LLAG CUYKEKPLUEVNG edpappoynC amoteAeital amd pio opada ano KAAOELG Kal TO
oUVOAO TOU KWELKO TTOU KATaoKeuAovTal yLa Tnv uAomoinor] tng. Kabe Aettoupylkd oevaplo oTo
Greenfoot, Ba ipénel va €xel TouldyLotov évav Koopo, kal Kamoleg popdec (Actors).

JTNV EPLMTWON TOU OEVAPILOU Hag oL HopdEC TTou Ba xpnoLonoL)coupe ivat dUo, pLa pop-
én ue dvopa Frog (évag Batpaxog) kal pia popdn pe ovoua Fly (uoya). O Batpaxog kat n uoya
£€XOUV WC XOPAKTNPLOTIKA: TI( CUVTETAYMUEVEG TOUG (TETUNUEVN KAl TETAYUEVN) OTO TAEYUA TOU
Koouou, Tov mpooavatoAlolo TOUG OXETIKA e TOV 0pl{ovTlo dfova o UOoLpEG, TN Hopdrn mou
£xouv, Tov KOO0 TTou aviKOUV Kol UItopoUV va eKTEAOUV TLG 0KOAOUBEC EVEPYELEG: Va KLVoUVTaL
péoa oto mAéypa tou Koopou FrogWorld kat va otpiBouv. O Batpayog €xeL EMUTAEOV WG XOpa-
KTNPLOTIKO TOV aplBUod Twv Huywv Tou £Xel GAEL KAl WG EVEPYELX TTOU UItopel va ektelel To va
TPWEL HUYEC. Ze emOueva padripato Oo mpocBETou e EMUTAEOV XAPAKTNPLOTIKA oTNV dapuoyn
HOLC, OTIWG TOV EAEYXO TWV QVTIKELLEVWV OTIO TOV XPHOTH, £VA LETPNTI TIOVTWVY KTA.

Jtnv 006vn pog e€ld BAEMoUUE OTL TNV

. B . by Greenloot: FrogEatFlies - o IEN
tepapxia Twv KAACEWV TOoU Greenfoot UTIAP- | e tnsmpmsin xepmnpia nanses
Xouv rtavta U0 KAACELG: ) vt
- H World, mou mapéxel Tnv €lkova tou

unoBabpou yla tov Kdopo tou oeva-
plou pag kat kaBopilet To uéyebog kal
TNV avaAuon Tou, Kat W Sclnas o W
- H Actor, mou mopdyel ta avtiKeipeva
] OTLYULOTUTIOL TTIOU EVEPYOUV OTO OE-
vapLo.
Ol k\doelg autég amoteholv TIG Unep-
KAAGELG OAWV TwV KAATEWV oV ameLkovilo- >
vTaL ypadika otnv 00ovn.

Mevoryharrmen O
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Twpa XpelalopaoTe va SnULoupynoou e pia véa khaon (évav véo Koopo), n onola amoteAet
umokAdaon tng kAdaong World. Autr n véa khdon Ba eival o Koopog péoa otov omoio Ba Kivouvtal
oL LopdEC Tou oevapiou Hag. MNa vo SnuLoupynooupe To vEo KOO0 KAVOUE [E TO TtovTikL Se€l
KALK TTAvw oTo €Lkovidio World. Amo to pevou mou eudaviletal emhéyoupe to medio Néa umo-
kAaon kat tnv ovopdloupe FrogWorld, pe sikdva background: cell.jpg (Etkoveg 1.5.3 kat 1.5.4).

Py T

Sowim || g | Qi -

Ewkova 1.5.3 Anutoupyia umokAaong

Jopudpwva pe Ta 600 Elmape mopa- &
navw, n FrogWorld elval unmokAdon tng

N0 dvopa whbons:  Frogwiord
Enldfrr i awdva v miv khaan and mv napowdTw M.
Enciva viog whdeny:
Exiveg cevopiou: samyopies ebvary: Exéves Pllleolipry:
| Mo mage arumals > bridks2.ipg n
b i PO
| food > burleg. g
nature >
other >
cofboard. g
people >
symibols > crumpled-pape..
| transport > <
- SUMAOLIETRATTE VI0 MERIDSTERE, EREVES. ..
o ]

Ewova 1.5.4 Néo ovoua kAdang

World, enekteivel 6nAadn tnv unepkAdon
World pe véa XopaKtnpLoTIkA e To omoia
Kat e€eldikevetal (m.y. umoBabpo, Sia-
otaoelg K.Am.). H oxéon umepkAdong-u-
TIokKAGonG ametkoviletal ypadkd oto me-
ptBarov tou Greenfoot pe to BEAog mou
ouvdeeL tnv kAaon FrogWorld pe tnv kAG-
on World (Ewkéva 1.5.5).

OL aAAayéC TIOU TPAYHATOTIOLNOO-
pe Ba epdavicbouv oto meplPaiiov tou
Greenfoot adou Mpwta LETAYAWTTICOUUE
TO MPOYPOAUUA HOG, TTATWVTOG TO KOUMTL
MetayAwrttion oAwv.

. Greenfoot: FrogEatFlies - olEl
Ievtpo Endepyacia Xopwrima Bodfoa
- ] eovurs..
=
FrogWorld
v
< »
=
> tpdon > Eodmen ) Enovopopd i ey

Ewova 1.5.5 Syéon petav twv kAdoswv

To enopevo Brpa ival va SnULoupyRooUE TIG KAGOELG YLo Ta AVTIKELPEVa Tou Ba pag xpeL-
Q0TOUV 0TO GEVAPLO pag, SnAadn to Batpoayo kat tn puya. Mia Kok oxediaon tou Koopou eival
Vol SNULOUPYNCOUKE [Lal UTOKAAoN TG Actor, tTnv kKAaon Animal ({wa) kal §Uo UTOKAACELG TN,
™ Frog kat Fly. H kA&on Animal dgv Ba £xel kamola €lkova, evw otig KAAoelc Frog kat Fly Ba
dwooupe Tig elkoveg frog.png kat fly.png avtiotolya, mou Ba TG Bpolpe pHEoa otnv Katnyopia

£LKOVWV «animals» (Etkéva 1.5.6).
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1 Néa xhaon ﬂ i | Nea khdon ﬂ

Nio dwopa shbony,:  Frog Néo dvopa khaang:  Fly
ErnheErr oo osodw y mv achdan oo myv Napowime Aloma. EnuhéETe pia excdva yoa mv khdon and myv napaxdTue Aora.
RN
Excbvo wiog Khdong: Emcdva viog khoong: .
4
Excéves orwopioy Voo exbvwv Ewived PEARRpTL Emdveg crvapiou: Kamyopies ewdvy: Excdves PEloBipmg:
jr—— . -~ - -~
Hobmopt No image IR | 22 fentong
batdgeunds B &k-"’i\?-l"‘? backgrounds )
celpg baskdran > w i e cellipg buidings B 5& fshz eng
feod > Lo (' food > ,m Fish3.png
frog.png i
nature > .y phy nature |
b > fiy_Ol.png other | 3 ._, —
= rilld b0
symbok > symbols 1 3 (- frog.png
tr arrgont » &v o transport > e i
o SUOMUETHTTL N0 NEETO0TINE, EROVEL. .. _ﬁ: CUAOUETDATTE ¥ia NEPISTOTERES EROVES, ..
o Aol oK Axlipusom

Ewkova 1.5.6 Ot véeg kAdoelg Frog kat Fly

Otav kavoupe pa aAhayn otov nnyaio kwdika i otnv Soun uLag KAAcng, To avtiotolyo €l-
Kovidlo epdaviletal pe piyeg, KATL TOU onpaivel OtL oL aAAayEG Sev €xouv TEPAOEL 0 YAwooo
HnXavAg.

Itnv Suthavr) KOV, OAEG oL KAAOELG EKTOG TG Actor, £xouv Tpo-
riomotn el kat xpetaovral petayAwttion (yla va evowpatwbouv ot
oMayEc Kol g YAwooa Pnxovrg) wote, OTav EKTEAECOUUE TO TIPO-
VYPOUUO, VO EKTEAECTEL N TeEAEUTAl EVNUEPWHEVN £KSOON.

Mo va yivel autd Ba mpemel va petayAwtticoupe 0An t doun
TIOU €XOUE OTLAEEL PEXPL EKELVN TN OTLYUI, TTATWVIAG TO TANKTPO
MetayAwttion OAwv tou Greenfoot. Etol Ba petadpaotei Eava o min-
vaiog kwdikog og kKwdika java bytecode, autov SnAadn mou kataha- oy
Baivel n ewovikr unxavn tng Java (Java Virtual Machine).

310 mopddeypa pog, onwe BAEMoups Kol otny lkova 1.5.5, o T m
Koopog FrogWorld eivat kevog, kabwg dev €xel dnuoupynBel ako- =
Ha TUtoto. Oa TPEMEL va SNULOUPYHCOUE KATIOLO AVTIKEUEVD TWV
KAQOEWV TIOU £XOUHE PTLAEEL KOL VO «SWOOUHE {WH» OTA OVTIKE pE-
va outd. H Snuioupyia twy avtikelpévwy yivetal pe g€l KAk mavw
otnv avtiotolyn KAAon Kot oTn CUVEXELD ETULAOYH TNG EVEPYELOC hew
Frog(), new Fly() avtiotoya (Ewdva 1.5.7). Ta avtikeipeva mou Snuioupyolvtal Umopou e va
Tot OUPOUE E TO TIOVTIKL O OMoLo onpeio NG emdpavelag epyaciag (tou Koopou) Béhoupe. Me
QLUTO TOV TPOTIO UMOPOULE VO SNLOUPYNOOULE, O KABE KAAGN, 00N QVTLKELLEVA EMLOBUUOULE.
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Greenfoot: FrogEatFlies =8 “ 5 Greenfoot: FrogEatFlies - olEN
[ pe— T —r— T Toaipno Entbipyasa Nopinhia: Beibon

| 2 £ Esor. a B o,
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Ewkova 1.5.7 Anutoupyia avTIKELUEVWY KAAONG

1.6. 1610tnTEG AVTKELHEVWY (attributes)

Onwg avadEPae MAPATIAVW, TO AVTLKEILEVA OTOV TIPOYPAUUATIOUO £xouv Sladopa xapa-
KTNPLOTIKA KOl CUUTIEPLDOPEG, OTIWG £XOUV KOl TO AVTIKELEVO OTOV TIPAYUOTIKO KOOWO. Ta Xa-
POKTNPLOTLKA, TIOU cUXVA A€éyovTal Kot LBLOTNTEC (attributes), amoBnkelvouv mAnpodopieg yLa Ta
avtikeipeva. M.x. ot L81OTNTEC €VOC avTikelévou oto meplBailov Greenfoot eival petaAnTég
mou amoBnkevouv mAnpodopieg yU' autd, omwg tn Béon tou otov Koouo, to péyebog Tou, To
XPWHUA TOU.

2n epyaotnpLlakn Aoknon:

Enwotpédoupe oto oevaplo FrogEatFlies Tng mponyoUpevng aoknong 6mou SnULoupyHoaE
HEPLKA OVTIKELPEVA TWV KAACEWY TIOU €XOUHE opioel. MmopoUpe va SoUHE TIC LBLOTNTEG TWV
QVTLIKELLEVWY AUTWV KAvovTag Se€l KALK EMAVW TOUC Kal ETAEYOVTAC amtd TO PEVOU ToU epdavi-
Letai to Emudewpnon. H emhoyn auth pog Seiyvel Oheg Tig mAnpodopleg yla TG LETABANTEG TTOU
OUVBETOUV TO AVTIKE(EVO.

Kavovrtag &ei kAlk mavw oto avtikeipevo Batpoayog kat emiléyovtag To Emtdewpnon BAEnou-
LE TA XOPAKTNPLOTIKA Tou. KABe XapaKTtnpLoTiKO KATOAAUBAVEL pia ypoppr Kat mepllapBavel
TOV TUTIO TOU, TO OVOO TOU KOlL TNV TLUN Tou. Ta XOpaKTNPLOTIKA TTou BAEMOULE Elval: OL GUVTE-
TAYUEVEG TOU X KaLy (int x=37 kat int y=209) koL 0 TPOCAVATOALGLOG TOU OXETIKA LLE TOV 0pL{OVTLO
agova o€ polpeg (int rotation=0). 2T1¢ SU0 TEAEUTALEC YPOUUEG UTIAPYOUV SUO OKOWLO XOPaKTNPL-
OTIKG TIOU Elval N €LKOVOL TIOU €XEL WG popdn (Greenfootimage image) kat 0 KOGUOG TTou avrKeL
(World world) (Etkova 1.6.1). Autd Sev €xouv kamoto TLun, aAAd sival avadpopéc og Karmola aAAa
QVTIKE(PEVA. Oa LANOOULE YU AUTOU TOU £L60UC TO XAPOKTNPLOTIKA 0pyoTEPQL.
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Ewkova 1.6.1 Emtdewpnon tSLotrtwy avTikeUEVOU

Kavovtag 6e€l kAik omoudnmote mavw otov KOopo pmopoUlpe va SoUpE emiong Tig toLoTtNTEg
Tou avtikelpwévou FrogWorld. Eival ot i8teg ' auTéC Tou avTikelpevou Frog; Av Stadépouv, Umo-
peite va g€nynoete ylati;

1.7. Avamntuén anAwv npoypapuatwy

3n gpyaoTneLaKr ACKNON:

To DNA bivel otoug avBpwoug opLoUEVO XAPOKTNPLOTIKA, OMWGE N EUdAVLON, N KLVNTIKOTNTA
Kol n emikowvwvia. Omwg to DNA, £ToL Kat 0 Tnyailog KwdKaG pLog KAaong opilel Tig Suvatotnteg
KOl T CUUTIEPLDOPA TWV OVTLKELUEVWY TNG KAAONG.

Ma va SoUpe tov Tnyaio Kwdika ya tnv kKAaon Frog umopoUpe va Kavoupe g€l KALK mavw
otnv kKAdon kat va em\é€oupe Avotypua enteéepyaotn. Epdaviletal o mnyaiog Kwdikag TN KAA-
on¢ YpoupEVog otn yAWwaooa java.

[9 Grenioor FroaEaies - olEH]

Tovipo Endpyonia. Yopemipw: Bofioa Report queenfoot.t;
i Efoyuh, ~ i
o W * Write a description of class Frog here,
- * Banthor (joar name)
FrogWorkl
I % [ I T _ * fversion (2 version mumber or & date)
i
T T T T @ pablic class Frog extends Animal
| (
& = iEm
— | | | * Act - do whatever the Frog wants to do. This method is called whepever
heuoklico * the 'Act' or 'Run’ button gets pressed in the enviromment.
% Rty ECELEyR T &
AR Ca v ip wmi
e pablic void act(]
< 3 i Limypend |
8 Héa umoRkEom.
Sigtm | [ pooinm | [ Dewows | T o ‘ }
l

Ewkéva 1.7.1 O eneepyaotiiG tnG kKAAong

210 kitpwvo mAaiolo (Ewova 1.7.1) BAémoupe tnv evépyela-Aettoupyia (LEBodo) act() (tov
kwdka tng SnAadn o Java). Auti n uEBodog untapyeL oToV TNYAio KWOLKO OAWY TWV AVTIKELUE-
vwv tou Greenfoot kat kaAeitat (ekteAeital) yla OAa Ta avtikeipeva tou Koopou kabe popd mou
KAvVoUUE KALK 0TO KOUUTIL ekTéAeong ‘Apdon’ r ‘Ekkivnon’ (ywa ti¢ pebdodoug 6’ avadepBoupe
0TI OUVEXELQ).
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Méoa oto owpa Tng ueBodou act(), mou Bploketal avaueoa ota dvo dykilotpa { }, ypadovtat
oL eVTOAEG oL omoieg kaBopilouv Tig Suvatotnteg (cupmnepldopEg), SnAadn TG EVEPYELEG, TTOU TO
QVTIKEIUEVO UMOPEL VO TPAYUATOTOLOEL OTaV eKTEAEDTEL N act().

Ytov emefepyaotr] KWOLKA UMOPOULE va:

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

va TWV KAACEWV.

TpomomnoloU e Tov Kwdika yio v aAaloupe TNV cuunepldopd VOGS AVTLKELUEVOU

Ac ypaoupEe TOV MOPAKATW KWK avapesa ota dUo aykiotpa { } tng uebodou act() Tou
QVTIKELPEVOU Frog:

move(15);

turn(10);

KAelvoupe Tov enegepyaotr, mataue MetayAwttion OAwv kal SnuoupyoUE Eva VEO avTL-
kelpevo Frog. Natdpe to koupni Exkkivnon kot BAEmoupe To Batpayo va Staypddel PKpoug KU-
KAOUG.

Kata tn dtadikacio TnG LETAYAWTTLONG UTIAPXEL TILOAVOTNTA VAL EVIOTICOUE KAmolo AdBog
TIOU €XOUE KAVEL KOTA TN oUYYPadr TOU TPOYPAUMUATOC. ITNV MAPAKATW ELKOVO €XOUUE EEXATEL
TO EPWTNUATLKO OTO TEAOG TNC eVTOAG move (Ewkova 1.7.2).

3 T e - N

Khdon Emthrpyocio Epyolsia Ewdeyic

1 |Meroyhimon | Avaipion || Amowemr |Avimpagd  Emkdknon  Edpeon. Koo Whomodnon v

id acz()

move (154]

Turn{lo):

Ferpacs

Ewkova 1.7.2 Zuvtaktiko Aadog tng Java

H Unapén Aabwv, katd tn ouyypadrn TPOypaUUATWY, arotedel olvnBeg ¢atvouevo.
Oplopéva oo autd Pmopet va epmodifouv tn petayAwttion toug. To AdBoc mou eibape mapa-
TIAVW AEYETOL CUVTOKTIKO KOl QVIYVEUETOL KOTA TN MeTayAwttion. O poypoppaTioTtiC UopEl
va Stafalel ta Tuxov pnvupata AdBoug mou tou gpdavilel to meptBarlov tou Greenfoot, va
ta SlopBwvel Kat va HeTayAwTTileL ava To TPOYPAUHO TOU. Evag XapaKTRPOS Tou AELmEeL 1 €XEL
ypadel AaBog, n mapdAswn T.X. TOU CUUPBOAOU TOU EPWTNHATIKOU (;) 0TO TEAOG HLOG EVIOANG,
Umopel va MPoKaA£CEL TNV amoTtuyio eKTEAECNC TOU TTPOYPALLOTOC HOG.
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Mepikéc xpnotueg odnylieg yia tnv amoduyr Aabwv eivat ot akOAouBeg:

e [lo kaBe aykUAN apxng { va umapyet n avtiotoyn aykuAn téloug }

e [0 kaBe aplotepn mapévBeon ( va urtdpyel n avtiotoyn 6e€Ld ) mou TNV KAELveL.
e Na TeAelwvouV Pe ENNVIKO EPWTNHATIKO (;) OAEC OL EVTOAEG TOU KWSLKOL.

MepLkéc KaAEG TIPAKTIKES Tou cuvhBwg akolouBoUlvtal otn cuyypadn Kwdika o Java sivad:

e Ta ovoparta Twv KAdoewv V' apyilouv pe kebalaio ypaupa m.y. Frog, evw av amnoteou-
VTaL QMo mapandavw AEEELC TO MPWTO ypappa Kabe AéEnc va ypadetal pe kedpalaio ).
FrogWorld.

¢ Ta OVOMOTO TWV HETOPANTWY VA EEKLVOUV LE ULKPO YPAUUA TLY. age.

1.8. Apaotnplotnteg

Apaoctnpotnta 1

Na oxedldoete to Slaypaupa kAdoswv oto Greenfoot yla TIC MOPAKATW KoTnyopleg apld-
nwv: Aképatot, Quatkol, Pntoi, Appntot, Mpayuatikol. ITn GUVEXELA VO UETAYAWTTIOETE TO PO-
VPOUUA 00C KaL va SnULOUPYNOETE 2 QVTLKELPEVA oo KABe katnyopia.

Apaotnplotnta 2
Na kateBdoete and tnv dievBuvon http://www.greenfoot.org/scenarios uo oevapla Tou
Greenfoot Tng eMAoyN ¢ o0¢, va Ta OVOLEETE, val TAL LETAYAWTTIOETE KAL VOL TOL EKTEAECETE.

Apaoctnplotnta 3

TaflvounoTe TIG MOPAKATW OVIOTNTEG OE WLa LEPAPXLa, XPNOLUOTOWWVTOG TO UNXAVIOUO TNG
KANPOVOULKOTNTAG:

OaAawa, Wapt, Nabohoyog, Ondaotiko, Dwkia, EAadL, Toumoupa, AvBpwrog, Epyaloevog,
Matpadg, Aiknydpog, Zwvtavoi opyaviopoi, OdBaiuiatpoc.
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2. Baowka Ztoweia tng Nwooag

Elcaywyn

Y& auth TNV evotnTa Ba MapPoUsLACOUE Toug Bactkolc TUoUG Twv Sedopévwy TN Java,
TOUG avtioTolyoug TEAEOTES (apLlBunTIKol, cuykpLtikol, Aoyikot), Tn Sour emAoyng Kal Tn doun
enavainync.

H Java yopaktnpiletol amnd éva apkeTd KaAd opyavwuéVo oUVOAO EVTOAWV KL €val LEPOG TNG
emtuyiag tng odeidetar ota Stadopa APIs (BLBAL0OnKeg) mou €pyovtal pall pe tn yAwooa. Etot
OTLG TIEPLOCOTEPEG MEPLITTWOELG UTIAPXOUV TIOAAEG OO TLC AELTOUPYLEG TTOU UTOPEL VoL XPELAOTEL
KATIOLOC £TOLUEG. 2€ AUTH TNV evotnta Ba delfoupe WS UMOPOUUE VA XPNOLUOTOL|COUUE UL
BLBALOONKN yLo TNV eMIKOWVWVia TS eGAPUOYNC LE TOV XproTh Héow tapadupwy Stakdyou.

H Aoywkn tng Java ouvoyiletat otnv €€n¢ 16€a tng eAdooovog mpoomabeLac:

Aev enavepeupiokouue tov Tpoyd. Otav BEloupe va avartuéoupe pio epappoyn Payvou e
nipwta otic BBALOONKEC TNC YAWOCOE HATIWE aUTh N edappoyn f TUAKATA tng Exouv én uAo-
niotnBel ano GAAovV MPOYPOUUATLOTH.

Av antd tnv aAn mAeupad avartu€oupe pia BBALOBAKN e TOOO EELOIKEUEVEC AELTOUPYIEC
miou Sev €xouv avamtuxBel akopa, kalo Ba NTav va cuvelopEPOULE Kal EUEIG OTNV KOWOTNTA
TWV TIPOYPOUUATIOTWY BETOVTAC TNV 0TV SLaBecIUOTNTA KAt AWV TPOYPAUUOTIOTWV.

Zto)oL

O poBntég va pmopoulv va:

¢ Xpnoluomolouv T Sopég eAéyyou yla tnv eniluon mpoPAnudtwy

¢ Xpnowomnolouv Stadopa €idn mapabuplkwv SLAYVWOTIKWY UNVUUATWY

¢ BpiloKouv Kal va XpnoLUOTOLoUV TIG ETOLUEC CUVAPTNOELG TwV TipoKaBoplopévwy BiBALo-
Bnkwv

Evotnteg kepalaiov

¢ MetaBAntég, TUmol, TeAeotég kal EkdpAoelg
¢ H doun emloyncif ... else

e O dopuég emavainng for kat while

¢ BQOIKEG JUVOPTAOELG

¢ Tekunpiwon Aoylopikol

¢ AlayvwoTtikd Mnvipata
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2.1. MetaBAntég, TOmoy, TeAeotég kat Ekppaoerg

H Java elval gl avtikelpuevootpedng yAwooa nmpoypappatiopov. Ta mavra otnv Java eivat
OVTLKELEVA KATIOWWY KAACGEWV EKTOG QIO KATIOLEG EAAXLOTEG €€QLPEDELG, OTWG lval oL Baaotkol
TUToL SeSopEVWV.

2.1.1. Baowot tUmot

Ot Baoikol mpwtoyeveig TUnoL Sedopévwy, oL omoiol dev elval avtikeipeva kamola KAAong,
elval oL mapokATw:

TOnog Nepwypadn MéyeBog EUpog
byte Byte 1 byte -128 ¢wg 127
short Akepalog T'CEDLODLGMEVOU 2 bytes -32768 €wg 32767
glpoug
int Aképatog 4 bytes =23 éwe 2311
long ExteTapevog AKEpPaLOG 8 bytes -2% €wg 2%-1
float I'!payuoctLKoq . 4 bytes 1.4x10* éwg 3.4x10%
(kvntng utobLaoTOANG)
double I_lpflvuOLT’LKOQ 8 bytes 4.9x103%* éwg 1.8x103%
SutAnc akpifetag
boolean Aoyikn TN 1 bytes true / false
, onotodnmote ypaupa 1 Yndio n
2 , , , .
char Xapaktnpag bytes Ao oupBolo tou Kwdika unicode

Mivakag 1 Ot Baowkoi tumot Sebouévwv

OLtumnoL debopévwy byte, short, int, long xpnoLuomolouvTalL we aképatol aplBuoi avaloya e
T0 €UPOG TIOU pag eviladepel, evw oL tumol float, double ylo xprion aplOpwv Kvntig umodLacto-
NG, SnAadn Sekadikwyv apBuwv. O Tunog boolean maipvel povo duo TIEG true / false (AANONG
/ Weubng) evw o tumog char éxel péyebog 2 bytes ylati el oxeSlaoTel va MEPLEXEL XAPOKTPEG
Unicode (UTF-16).

2.1.2. Teheotég

¥tn Java opilovral oL TopaKkAtw TEAECTEG:

TeAeotri¢ avadeanc (=), o omoiog BETEL pla T o€ pia petafAntn, m.x. a = 496; B£teL tnv
TN 496 otn petapAnty a.

AplOuntikoi TeAeoTEQ
Teleotng Nepwypadn MNapadelypa AnotéAeopa
+ Mpdobeon 18+10 28
- Adaipeon 18-10 8
* MoAAamA0GLACUOG 18*10 180
18/10 1
MnAiko Atai
/ AtKo Blatpeons 18.0/10 18
% Yno)\om’o aKképatog 18 % 10 8
Awaipeong

Mivakag 2 Aptduntikoi TEAECTEC

¥tn Java n Asttoupyia Twv TEAECTWY OE KATOLEG TIEPUTTWOELS EAPTATAL OO TOUG TUTTOUG
Sedopevwy Tou Toug mAalotwvouy. Eva Tétolo mapddelypa eivat o tedeotic (/) tng Swaipeong.
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Otav kat ot Suo aplBuol lvat aképalol, TOTE TO AMOTEAECUA EIVOL OKEPALOG, EVW OTAV EVAC TOU-
AdLoTov £lval mPayUATIKOG TO OIOTEAECUA ElvaL TTPAYHATIKOC 0pLOUOC.

Ixeolakoi TEAEOTE
TeAeothg Nepypadn MNapadelypa AnotéAeopa
== lodtnta 18==10 false
< Mukpotepo 18<10 false
> MeyaAUtepo 18> 10 true
<= Mikpotepo 1y loo 18<=10 false
>= MeyoAutepo 1) (oo 18>=10 true
I= AladopeTiko 181=10 true
Mivakag 3 Syeotakol TeEAEOTES
Noywol Teheotég
TeAeotig Nepypadn
! oxL (not)
&& kat (and)
[ i (or)
A OTTOKAELOTIKO 1 (xor)

Mivakag 4 Noyikoi TeAeaTég

‘Eotw Suo Aoyikég petaPAntég A kal B, Tumou boolean otn Java. Napakdtw Sivetal o mivakog
aAnBeLag yia OAoUG TOUG AOYLKOUG TEAEOTEG:

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 teAeatég 6ev umoloyilouv OAn tnv Aoyikn mapdotocn av autd dev eival anapai-
tnto. Na nopdadelypa n nopdotaon false && otdnmnorte, sivat navra false. Asv xpelaletal va
OUVEXIOOUE TOUG UTTOAOYLOMOUG. AUTH N MPAKTIKN €ival yvwotr w¢ short-circuit evaluation.

2.1.3. ARAwon Ko OpLOUOG HETABANTWV

Zuxva, T AVTIKELUEVA LOG TIPETEL VAl «BupoUVTaLY TTANPOdOPLEC. 2T YAWOOES TIPOYPAUA-
TWOMOU auTo yivetal otav anobnkevetal MAnpodopia oe pia LeTaBANTH.

2tnv Java onwg kat otn C++ kat tnv Pascal, mpémnetl va SnAwvou e Tov TUTIO TWV PeTaBAnTwv
miou Ba xpnoluonowjooupe (oe avtiBeon e tnv Python omou, 6Aa opilovral duvapika Kot Sgv
xpelaletat va dnAwvoupe dpeoa tov TUTo kaBe petaBAntng). H SnAwaon piag petaAntig yive-
TaL ouvNBWG OTNV aPXI TOU TTPOYPAUUATOC, Mmopel OUWCE va yivel kal oe AAAeG BEoELG péoa oTo
TPOypaUua, apkel GUOLKA va glval TPV amd TNV MPWTN EVIOAN 0TV OMoLa XpNOLLOTIOLE(TAL 1 [E-
tapAnth (dnAadn, ML XpnoLUonoLoou e onoladnmote PetaBAntr npénel mpwta va SnAwBEL).

AkoAouBouv SLadopeg SnAwaoelg LeTtaBAnTwy:

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 Aoyikr uetaBAntn

Ta 6edouéva evog avTikeLévou Tou ovopaloupe iebia (attributes), amoBnkevovtal oe pe-
TaBANTEG OL OTIOLEG ELvVaL LEPN TOU QVTLKELUEVOU KOL EIVAL YVWOTEG WG UETAPANTEC OTLYULOTUTIOU,
(instances variables).

H petaPAnTr avilKeELWEVOU AVAKEL OTO AVTIKELUEVO (OTLYULOTUTIO KAAONG) KAl KataAapBavel
€va UEPOG oTN uvNun. AnAwvetat ypadovrtag cuvnbwg otnv apyr tn Aé€n private (Oa e€nynBet
apyotepa) akoAouBoupevn amd to TUMo NG LETABANTAG KOl TO OVOUA TNG.

O tumnog TN HeTaPANnTAC opilel To €idog tng mMAnpodopiag mou Ba amobnkeutel otn pvrun.
To 6vopa TG LETABANTAG TIPEMEL VAL ElvalL TETOLO TIOU va TIEPLYPAdEL TO OKOTO yia Tov onoilo Ba
xpnotponotnBet n petaPAntn.

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

«AE€n public N private» «timog peTtafAnTic» «Ovopa HETABANTACY.

Téhog, pemel va Bupicou e OTLTO OVoua JLag LeETaBANTAG ouvnBiletal va EEKIVAEL LE UKPO
Ypauua, o avtiBeon pe to 6voua piag kKAdong mou cuvnBiletal va ekvael pe kebalaio. Eivat
KatAO T ovopaTa Ttou Sivoupe og PeTABANTEG Kol KAAGELG va elval teplypadLkd Tng Evvolag oy
B€houv va avamnapaotioouv. Mn Sivete eAAnVIKA ovopaTa oTLG METABANTEG oag. Ze epimTwaon
TIoU BEAETE val XPNOLUOTIOLNOETE EAANVIKA OVOUATA YL TIG METAPBANTEG caG lval TPOTIUOTEPO
va xpnotponotnoete greeklish. Ta ovopata petapAntwy dev apyilouv moté e aplBuod kot Sev
UITOPOUV VA TIEPLEXOUV KEVA.

2.2. H éopn enthoyng if ... else

H Soun emhoyng 1 evtohn StakAadwong otnv Java ev Sladepet diaitepa amd tg GAAEC
vYAwaooec mpoypappatiopol. H evtoln if xpnotpomoteitatl 6tav OEAoUE va EKTEAEGOULE OPLOE-
VEG EVTOAEG avaAoya LE TNV LkavoTroinon r 0xL Kamolag cuvenkng. H olvtagn tng etvat n e€nc:

if (ouvOnkn)
{

EvtoAég

}

else

{

Evtolég

}

OL eVTOAEG TTOU TIEPLEXOVTAL QVAMEDQ OTA AYKLOTPA LeTALD Tou if Kal Tou else, ekteAouvral
Hovo otav n ouvinkn LxVeL (elval aAnBng), evw oL EVTOAEG TOU TTEPLEXOVTOL OTA AYKLOTPO LETA
10 else, ektehovvtal Povo otav dev LoxVEL n ouvenkn (eivat Peudng).

Otav £xoupe TTOANEG MEPLITTWOELG UMOPOUE VA CUVOUACOUE TIOAAEG EVTOAES if peTtagl Toug
Onwe¢ GalveTal MTAPAKATW:

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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Ie MepIMTWon Mou £XOUKE HOVO pLa eVTOAR, ev ypelalovtal Ta aykiotpa (dev eivat Aabog
OuwG av Ta Baloupe). Emiong pmopoupe va éxoupe epdwAeupéveg Sopég emhoync omwe daive-
TAL OTO MAPAKATW MAPASELY AL

if(a!=0){
if (b>0){
if (c<0){
f=1;
}
else {
f=2;
if (b == 100)
8=9
}

}
}

2.3. O 6ouég enavainyng for kou while
Itnv Java éyoupe Tig Sopég emavainng for kat while, oL omoieg €xouv tnv €n¢ ouvraln:

<apxlkomnoinon> for ( apywkomoinon; ouvBrkn; evtoAég_
while ( ouvBnkn ) { Bnuatog ) {

<EVTOAEC> <EVTOAEQ>

<eVTOAEC_Priuarog> }
}

OLmapandavw Souég eival amoAUTwWG LooSUVAUEC. 2TO MOPAKATW TtopAdeLypa utoAoyiloupe
10 dBpolopa OAwv twv aplBuwv amod to 1 €wg kat to 1000. Airha Slvouue Kat Tov avtiotolyo
alyoplOuo otnv Peuboydwaooa tou pabnuatog “Elcaywyn otnv Emotiun twv Yroloylotwy”
¢ 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 EMIKPATIOEL O YWWOTOC TEAEOTAC HETAU-
&nong i++, opolwg uTApyEL KaL avtiotolyog TEAEOTAC Uelwong kata 1, i--.

ESw Ba mpémel va e€nynooupe tn Sladopd mMou MapoucLdlel OTO AIOTEAETUA N XPNON TWV
SutAwv cupBOAwv avénonc/ueiwong aptBuwv ( ++ / -- ) 6tav tonobetouvtal mpLv and th YeTo-
BANTA Kat peta amnd tn petapAntr. Otav tomobetolvtal mpwv oo t KETABANTH yiveTal mpwta
n avénon (A pelwaon avtiotolya) TNG TYUAG TNG KAl UETA EKTEAELTAL N EVIOAN TIOU TNV TIEPLEXEL,
AopBavovtag umodn ™ véa tng tiun. AvtiBeta, otav tomobetolvtal PeTd amo Tn HeToPANTH
£KTEAE(TOL TIPWTA N EVTOAN TIOU TNV MEPLEXEL KAl HETA yivetal n avénon (N uelwon avtiotoya)
™G TLWAG TNG.

Ac SoUpe €va TILo OUYKEKPLUEVO Ttapadelypa yia va kataAdBoupe tn Stadopd Touc:

intvar=3; //Opiloupe pa petaBAnTh var Ue apxtkn Tin 3
System.out.printin(++var); // alv&noe tnv var katd 1 kot epdEvios tnv T e var
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System.out.printin(var); // euddvioe tnv Tun tng var

To anotéAeopa nou Ba epdaviotel otnv 086vn pag ivat o aplBuog 4 Suo popéc. Auto odei-
A€t 0To yeyovag OTL otV evtoAn System.out.printin(++var); n petaAntr var mpwta avfavel
TNV TN TNG amo 3 o€ 4 KAl UETA EKTEAELTAL N EVTOAN EKTUTIWONG.

AvtiBeta, pe Tn Xpron tou TeAeotr| YeTd TN HeTaBANTH Oa EXOoUpE:

int var=3;

System.out.printin(var++); // epdavice kal petd avénoe tyv var katd 1
System.out.printin(var);  // epdavios Tnv TN TG var

To amnotéAeopa ou Ba epdaviotet otnv 086vn pag ivol o aplOpog 3 kal HeTd o aplBuocg 4.

AuTto odeiletal oto yeyovog Ott, otnv eviolr] System.out.println(var++); mpwta ekteAeital
N evtoAn ektumwong Kot epdaviletatl otnv 006vn n tpéxouca Tt g wetaPAntic var, SnAadn
0 apLOUOG 3 Kal YETA N YeTaBANTA var au€avel TNV TN TG and 3 o€ 4. TNV ApEcWE EMOUEVN
vpappn InTape va SOUHE TNV TPEXOUTA TLUN TNC LETABANTAC TToU PpUOLKA Twpa eival o aplOpog 4.

2.4. Baolkég Zuvaptnoelg - MéBodol

OL cuvapTrOELS, lval EmavaypnolUomoLoLia TURpata Kwdika, ota omoio £xel 600l éva
ovopa, Ue amAn avadopd tou omoiou kat ektedovvtal. H Asttoupyia auth eivatl yvwoth wg KAR-
on ouvaptnong. Ol CUVOPTIOELG OTNV Java avrKouv TTAvTa o€ o KAAdon Kot Aéyovtal péBodot
NG KAAoNG (otnv eupuTePn évvola NG HeBOdou cupmephapBdvovtal Kat Ta YWwoTd Jag umo-
T(POYPAUMATA). 2TO TIPONYOUUEVO KEDAAALO elSape OTL N CUMUTIEPLGOPA TWV AVTLKELUEVWVY KO-
Bopiletal péoa otnv KAdon mou avrikouv. Ot uéBodol eival Ta tpuRpata kwdika ou kabopilouv
autn t oupnepidopd. Me aAa AdyLa, oL uéBodol elval oL EVEPYELEC TTOU UMOpEl va eKTEAEL Eva
QVTIKE(UEVO. AG TIAPOULE TO MAPASELYLO EVOG OVTLKELUEVOU TTIOU SNLOUPYNOALE armd TNV KAAon
Autokivoupevo oxnua. Ot péBodol mou cuvdeovtal e auth Thv KAdon eivat m.y. n Ekkivnon(), n
Nédnon(), n MetaPoln taxvtntagy().

H tumukn BLBALoBNkn kAdoewv Tng Java mapéyel éva ocuvolo APIs (Application Programming
Interface) kAdoewvy, oL omoieg eival SlaBéoiueg oe kABe mpoypappa Java. H BLBALoBnkn kAdoe-
wv opyavwvetal o okéta. £Tn JDK version 1.8 unapyouv nepinou 1.000 kAdoelg o€ 60 makeTa
(packages). Eva makéto eival pio cuAAoyr oo KAAoELS, mou oxetilovral petafl Toug Kat Kabe
KAGON TEEPLEXEL OPKETEC HEBOSOUC. Ta OVOUATA TWV TOKETWY amaptilovtol and U f mePLoco-
TEPEC AEEELG XWPLOUEVEG UE TEAELEG.

Mopakdtw Sivoupe KAmoLo amd ta maKETA TTou Ba XpoLUOTIOL|COUE:

java.lang Yrootrplén Twv BooLKWY XAPAKTNPLOTIKWY TNG YAWOCA.
java.util Xpnolueg epyacieg oe dedopéva.
java.sql Java Data Base Connectivity (JDBC) yia dtaxeipion Baong Sedouévwy.

To moketo java.lang meptéxet tig Baokég kAaoelg tng yAwooag (Object, String, System) kat
KATOLEG ELOLKEG KAAOELG YLOL OVOTTOPACTOCT TWV BAcIKWY TUTWY SeS0UEVWVY LE TN HopdH avTL-
Kelpevwy (Integer, Long, Double). Ot kKAdoelg auTEG elval mavto SLoBECLUEG 0T TPOYPAUUOTA
Hac, Kabwg To TOKETO java.lang poptwvetal autopata. Ma va XpnolUomoL|O0UME TIG KAAOELG
QMo KAMOLo AAAO TAKETO TPETMEL VA TLG EVOWUOTWOOUUE OTOV KWOLKA LG XPNOLLOTOLWVTOG TN
Sdeopeupévn AéEn import. AkoAouBel To Gvopa TOU MAKETOU KOL 0T GUVEXELD TO OVOUO TNG KAQ-
onc. Otav B€Aou e va eL0AyoUE OAEG TIG KAAOELG EVOG TOKETOU Baloupe *,

ylo TopAdeLya n EVTOAN : import acm.program.*;

EVNUEPWVEL TOV UETOYAWTTLOTH OTL Ba XPNOLUOTOLOOUUE OAEG TIG KAAOELG TToU BplokovTal oTo
TAKETO acm.program.
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H 6nAwaon import yivetal otnv apyr Tou apxeiou TG KAAGNG TPLV EEKLVAOEL O OPLOKOC TNG. AV
QUTTALTELTAL N ELOAYWYI) TIEPLOCOTEPWY TIAKETWY, UMOPOULE VA XPNOLLOTIOL|COUE TIEPLOCOTEPES
dnAwoelg import, mavta otnv apyn tou apxeiou.

Mtua kAdon mou Ba xpnolponoloUue cuxva sival n Math, tou mokétou java.lang, n omoia
TIEPLEXEL OAEG TIG HaBnuatikég peBodoug mou Ba YpeLaoTOUE.

Napakdtw Sivoupe peptkd mapadeiypota xpriong uebodwv tng kAaong Math.

x = Math.max(a, b) ; // Emiotpépel otnv x To U€yloto twv a, b
root = Math.sqrt(x) ; /] Emiotpépet tnv tetpaywvikn pila tou x

MoAU ouxva xpnotpomnoloU e tn uéBodo printin, n onola epdavilel otnv 066vn €va prvupa.
H printIn eival plo péBodog Tou avtikeluévou out OV avamapLoTa To pelpa e€66ou, To onolo
ouvnBwg kateuBUveTaL otnv 080vn. To avtikeipevo out avrikel otnv KAdon System. Etol av 6¢-
Aoupe va epdavicoupe to pRvupa : KaAnuépa yadaéia ypadoupe:

System.out.printin("KaAnuépa yahatia");

Yriapyet peyaAo mAn6og BLBALoBnKwv TNE java mou mePLEXOUV TLApa TIOAEG ueBddoug KAdoe-
wv. AUTO eival éva amo Tto Baclkd MAEOVEKTAOTA TG Java, KaBwE UopoU e VO UAOTIOL|OOULE
TIOAUTIAOKEG EPAPUOYEG, XPNOLLOTIOLWVTAG ETOLUO KWOLKA TTOU avalnToUUe otnv MAnBwpa Twv
BLBALOONKWV TNG, YAUTWVOVTAC TNV EK VEOU ouyypadr Tou. Aev e{LOOTE UTIOXPEWUEVOL KOl OUTE
€XeL vOnua va yvwpiloupe OAeG TIG KAAOELG Kal TIG LeBASoUG evag takéTou. ZuvnBwg, onwe Ba
dou e otn ouvéxela, avalntoupe Tn uEBodo mou Paxvoupe oTnV TEKUNPLwaon tng KAAong Tnge.

4n gpyaoTtnpLakn aoknon:

AndToneppatiovtou Greenfool, e =

ovolyoUpe TO 0evaplo FrogEatFlies, s s e feten

AdoU SNULOUPYNOOUUE UEPLKA QVTL- ) o
Kelueva TwWV KAAOEWV, TIOU EXOUUE —
oplogl w¢ Twpa, UMOPOUUE VO TOUG
SWOoOUE EVIOAEG yLa val EKTEAEGOUY

KATOLEG EVEPYELEG. APKEL VO KAVOULLE ( %
Skl KAk emavw Toug, omwg daivetal iy et SR
otnv Ewéva 2.4.1 yla T0 ovTIKEipe- St
vo ¢ kAaong Frog. 3to pevou Tou S

eudavitetal PAEmoupe TNV emihoyn

«KAnpovounuévo amd Actor» kat av

v emAé€oupe e To TovtikL euda- Siom | [tam | | Ot rerr—

viZovtal 6Aeg oL péBodol mou €xouv
kKAnpovounBet amod tnv kAaon Actor.
H kAdon Frog eival umokAdon tng
Actor Kat cUUPWVA e TOV OPLOUO TNG
KANPOVOULKOTNTAG TTOU SWOAE GTO PonyoUevo kedaAato, kKAnpovopel OAeg Tig peodoug tng.

Mepikég amd tig uebddoug, mou kAnpovoplel To avtikeipevo Frog Sivouv, 6tav ektelovvral,
EVTOAI OTO QVTIKELIEVO VOl KAVEL KATTOLOL EVEPYELA, OTIWE BAEMou e aTov Mivaka mou akoAouBeL.

Ewova 2.4.1 Ot uédodot tou avtikeluévou Frog
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move(int)

Kwvel to avtikelpevo mpog tnv katevBuvaon
TIoU BplOKETOL KOTA CUYKEKPLUEV Bripata

turn(int) JTPIBEL TO QVTIKEIUEVO KATA OUYKEKPLUEVEG
Hoipeg
act() To aVTIKELLEVO KAVEL LA EVEPYELQL

setlLocation(int, int)

OpileL véa BEan TOU QVTLKELUEVOU

setRotation(int)

OpileL TNV MEPLOTPOdI TOU AVTIKELUEVOU

Mivakag 6 MédoboL mou 8ivouv eVToAr yLa va EVEPYIOEL TO QVTIKELUEVO

MopatnpoUpe OTL KAMOLEG
HEBoSOL €xouv TN AEEN int pe-
Tafl TV MOPeVOECEWY TL.Y. N
HEBodoc move(int). H Aéfn int
HEoa OTNV TapEvOeEon ovoua-
{eTal MAPANETPOG KOl onpai-
VEL OTL B pémel va oplooupe
KAmola TR, OTav EMKAAOU-
Haote auth tn pEbodo. O 6pog
‘int” umoSnAwveL OTL évag axe-
polLog aplOUOg avapeveTal vo
600el mou Ba mpoodlopioel
nooa Brpata Ba Kwnbei o Ba-
TPOXOG OTAV ETUKAAECTOULE TN
OUYKeKpLUEVN HEB0SO. Otav

Greenfoot: FrogEatFlies =

(oG
T Frogiorkd
o
é ot
¢ ~) ‘[
o A
> et > B, ) Envopepa Tagimma:

Menaybimaon Dhare

Ewkova 2.4.2 KArjon uedobou

Aouov tnv emhé€ou e Ba epdaviotel Eva mapdbupo SLAAGYOU TTOU AVAUEVEL VO ELOAYOUE [LaL
TLUA YLOL QUTAV TV TapaUeTpo (Etkova 2.4.2). MAnKTpoAoynote evav aplBuo (m.y.: 20) kot matn-
ote Ok. Mapatnpoupe otL o Batpaxog Ba kivnBel 20 Bripara.

Mepikéc amd tig uebddoug, mou kKAnpovopel To avtikeipevo Frog Sivouv, otav ektelolvral,
TIANPOodOPLEC YLa TO avTIKElEVO. AUTEG gival oL:

getRotation() | Alveltnv tp€xouoa mePLOTPOdH TOU AVTIKELUEVOU

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

getX() AlveL TNV oUVTETOYUEVN X TNG TPEXOVCACG BEGNC TOU OVTLKELUEVOU
getY() Alvel Tnv ouvteTaypévn y TNG TpEXouoas BECNC TOU OVTIKELUEVOU

Mivakag 7 MéGobot mou Sivouv mAnpogopleg yta To aVTIKEIUEVO

IT1c pebodoug autég, mou Sev Séxovtal mopapéTtpouc, n nopévbeon dev MePLEXEL TUMOTOA.
Otav em\é€oupe pla amod autég Ba epdaviotel otnv 00ovn pog éva mapabupo Staldyou mou
Hag SLVeL pLa UYKEKPLUEVN TTANpodopia yla To avtikeipevo. M.y. av emhé€ou e tn uéBobdo getX()
Ba oupe TNV TpEXOoUTA BEDN TOU AVTIKELEVOU oTov dfova Tou X (Ewkova 2.4.3).
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Greenfoot: FrogEatFlies

[ etovat
World
o
FrogWorkl
ik geti[} m -
Frog.getd(} ‘
TIDEE
é L [ = T
e L=e |

> Lpban - Exairyn ) Enavagopd Taylmra:

Ewkova 2.4.3 AntotéAeoua puedodou

ExteAéote Tnv ué€Bodo setlocation(int, int) oto avtikeipevo Frog divovtag oto mapdbupo &i-
aAoyou Tou epdavileTaL TG CUVTETAYHEVES TWV AEOVWV X Kol y TNG véag BEong mou embupeite
va petaklvnBei to avtikeipevo. Katomiy ekteléote n péBobdo getX() kat emPeBatwote OtL N TLUA
miou Ba epdaviotel sival n cuvtetaypévn Tou dfova x mou Swoate atnv mponyoupevn HEBodo
setLocation. Aokiudote tnv HéBoSo setlLocation pe StadopeTikeg TIUEC. TL cupBalvel av TAn-
KTPOAOYELTE OTIC MOPAUETPOUC pLa AEEN N Evav SekadLKO aplBuo;

2.5. Tekpnpiwon Aoylopikol

H tekunpiwon plag kKAaong elval moAU onUavTiki ylati amoteAel Tnv ekdva TG mPog Tov
€€w Koopo. Omolog BEAeL va ypnotpomotoel peBddoug tng kKAdong StaBdalel tnv tekunpiwon
(Documentation) yLa va mAnpodopnBel oxeTikd e Tn Asttoupyia twv PeBASdwV Kat Tov Tpomo
KAong touc. H tekunpiwon twv BLBAL0Bnkwv mou épxovtat pall pe tn yAwooa Java eivat Slabé-
OLUN MECW TOU TAYKOGULOU LoToU. Elval emiong evowpatwuévn Héoa oTa MEPLOGOTEPA OAOKAN-
PWEVQ TTPOYPApUATIOTIKA TteptBAaMovTa (IDEs).

5n epyaotnpLlokni Aoknon:

Ac yuplooupe miiow oto oevaplo pac. Me 8e€i KAk mavw otnv kAaon Actor emtthéyoupe Open
Documentation yia vo. Lag avoiéel 0to GUAAOUETPNTH, TNV TEKUNPLwaon TS KAdong Actor (Elko-
va 2.5.1).
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Package [8EtT] Tree Deprecated Index Help
PREVCLASS MEXT CLASS
SUMMARY: NESTED | FIELD | CONSTR | METHOD

greenfoot
Class Actor

java.lang.Object
L greenfoot Actor

publie abstract class Actor
extends java.lang.Object

An Actor is an object that exists in the Greenfoot world. Every Actor has a location in the world, and an appearance (that is: an icon).
An Actor is not normally instantiated, but instead used as a superclass to more specific objects in the world. Every object that is intended to appe:
One of the most important aspects of this class is the "act’ method. This method is called when the 'Act’ or Run' buttons are activated in the Green
Version:

25

Author:
Poul Henriksen

Constructor Summary

Actox ()

Construct an Actor.

Method Summary

void|act ()

The act method is called by the greenfoot framework to give actors a chance to perform some action.
protected void|addedToWorld(Wozrld world)

This method is called by the Greenfoot system when this actor has been inserted into the world.

. ingObjects (Java.lang.Class cla)

o Return all the objects that intersect this object.
d4 S i ghis (ime di boolean diagemal, java.lang.Class els)

Juezpil )kl Retumn the neighbours to this object within a given distance.

protected | getibjectshtOffset (int dx, int dy, java.lang.Class ols)
Sawa vl L0 o Return all objects that intersect the center of the given location (relative to this object’s location).

protected | getObjecteInRange (int radius., java.lang.Class cls)
ey Return all objects within range 'radius’ around this object.

getOne ingObject (4ava.lang.Class cls)

Aczox

Return an object that intersects this object.
protected | getOneOhjectAtDffset (int dx, int dy, java.lang.Class cls)
Actox Returmn one object that is located at the specified cell (relative to this objects location).

int | getRotation ()
Return the current rotation of this actor.

Wezld getWorld(}
Return the world that this actor lives in.

ins|getx()
Retum the x-coordinate of the actor's current location.

intk | gety ()
Return the y-coordinate of the object's current location.
protected | intersects (Actoxr othes)
e Check whether this object intersects with another given object.
boclean|isAtEdge ()
Detect whether the actor has reached the edge of the world.

procected|isTouching (java.lang.Class ols)

Boodsan Checks whether this actor is touching any other objects of the given class.
void|move (int distance)
Move this actor the specified di in the de ion it is ithy facing.

protected void|removeTouching(java.lang.Class cls)
Removes one object of the given class that this actor is currently touching (if any exist).

Ewkova 2.5.1 Tekunpiwan tng kAaong Actor

Ma va doUpE TNV TekUnplwon OAwv Twv KAdoewv Tou Greenfoot mnyaivoue oto pevou Bo-
nbewa kat emhéyoupe Tekunpiwon twv kAdoewv tou Greenfoot, onwe daivetat otnv Ekova
2.5.2.
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Iovapie Enerpyasia Xopiotipse | Bodfog
Mepitou Greenfoat...
I & Bucomi EE— ﬁ Efayay..
Toq.lnplucﬂ Ty Khdacy 1o Greenfact | Vhaoms, Werkl
Texunpiwan tng Bfhodreng Jave L | !
Expisfinan Tou Greenfoat =
loregehifaTou Greenfost s
AmorTfiore nepwwadTpe orvdpe | I | Khions, Acter
Greenfoot Gallery
Greenfoot Discussion | 1
FFhy
> fipdm [ B Exxivnen ] @) Eravagepd Tenglrmyra: PRI

Ewkéva 2.5.2 To pevou Bondela

Itnv otooelida mou avolyet spdavidovral ol KAAOELG Tou TtakETou greenfoot pe puo pikpn
niepiAnyPin Tou TLKAVEL N KABE pia ard auTeg, Onmwc daivetat otnv Etkova 2.5.3.

Class Summary

O nbonords (Actor) eivan éva avTIKEIEVO TO OTOI0 LVAAPYEL HEGA CTOV KOGIO
tov Greenfoot.

Actor

. Avm) i) xAaon eivar yevikiis yp1ions Ko Tapéyer pebodovs yia Tov Eheyyo ™
edopoimons xar v akkinieniopucn pe 0 GHGTHUA.

Greenfootlmage |Miu ewdva mov Ba epgaviletar oty 08ovi.

Mouselnfo Avm 1) xAGon TEPIEYEL TANPOPOPIES Y1 TNV KUTAGTUGT] TOV TOVTIKIO.
World World eiven o kéouog uéca crov omoio Covv o1 nforowoi (Actors).

Ewkova 2.5.3 KAaoeig tou makétou greenfoot

lMa va pioupe plol avoAUTIKOTEPN UOTLA OE KATIOLX A0 TI KAQOELG, TIATALE LE TO TOVTIKL
TIAVW 0To Ovopa TG KAAong kat Ba 0dnynbolue otnv LotooeAida tng, omou Ba Solue MOLEG
peBodouc mapéyeL.

MepinynBelte kal otig mévte KAAOELG TOU TTaKETOU greenfoot kal mpoonabrote va kataAdfe-
Te TL Aettoupyieg (LeBOSoUG) umootnpilel n kAOe pia.

Ano to pevou BonBela umopoulpe va doupe emiong, tnv tekunpiwon tng BLBAodnkng Java
TtoU mepAapBAVEL OAA TO TTAKETOL KAt TLG KAGOELS TN BLBALOOAKNC.

2.5.1. IxoAa

‘Eva onuavtiko otolxeio mou npémnel vV avadepBel elval n Suvatotnta va npocHEToUE 0X0-
Alo 0TO TIPOYPOUUA OG.

Ta oxOAa XpnolomoLloUvTaL yLo va:

¢ TEKUNPLWVOUE: TOV OKOTIO KOL TOUG OTOXOUG TOU TTPOYPAUUOTOG oG, TOV cuyypodEa Tou

TPOYPAULATOG, TIG EKSOOELG TOU KWLKA pag (revision history) kTA.

¢ [Mepypadoupe: media, peBOS0UC, KAAGELS KOL KOTOUOKEUAOTEG.

Ta oxoAla mou ypadoupe otov nnyaio kwdika Sev eudavilovtal otnv eKTEAECN TOU TIPO-
YPAUUATOG MO,

‘Eva oxOAL10 oMWY ypaupwy ypadetal avapeoa ota cUpBoAa /* kat */.
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‘Eva aXOAL0 pLag ypappng ypadetal LETA amd To oUUBoAo // HEXPL TO TENOG TNC YPOUUNG.

H dnuloupyia Tekunplwong ylo TG SIKEG Hog KAAOELG oTnv Java eival moAU amAn kat yivetat
€VTEAWG QUTOMOTOMOLNUEVQ, HE XPrion Tou gpyaleiou javadoc tng ylwooag. To javadoc elvat
£va TIPOYPALUA YLOL CUTOUATN KOTOOKEUN TeKUnplwong og popdn HTM. Eival apketd xprioLuo
OTNV KATaokeun Bondnuatwy KoL TEXVIKWY avadpopwy yLa epapoyEg oroloudnmnote peyebouc.
Mapéxetal we TuApo Tou Kablepwuévou Makétou Avartuéng (Development Kit), Statpéxet tov
KWSLKOL EVOG TIAKETOU Kot Snptoupyel tekpunplwon yia KAOe pia oo T KAACELG TTOU AUTO TEpL-
£XEL

Mapakatw otnv Elkova 2.5.4, daivetal n tekpnpiwaon tng kKAdong Math péca armo Tov moyKko-
OO LOTO, OTWC £XeL avaktnBel amo tnv SievBuvaon http://docs.oracle.com/javase/7/docs/api/

Java™ Platform - Method Summary
Standard Ed. 7
Modifier and T Method and o
Packages T and Type hod and Description
static double abs (double a)

Retums the absolute value of a double value.
static float als {£loat &)

Retums the absolute value of a £loat value
atatic int abs {int a)

Retums the abzolute value of an int value
stavic long abs {long o)

Retumns the absolute value of a Long value

static double acos (double a)

Retums the arc cosine of a value, the retumed angle is in the range 0.0 through i
static double asin{double a)

Returns the arc sine of a value, the returned angle is in the range -p#2 through pi2.
static double atan{double a)

Returns the arc tangent of & value, the returnad angle is in the range -pi2 through pi2
static double atan? [double y, double x)

Retumns the angle thets fram the conversion of rectanguilar coordinates {x, y) to polar coordinates

(r, thets)
static double chrt (double a)

Retums the cubs rool of a double valug

Ewkova 2.5.4 Tekunpiwan kAaang Math

6N €pyooTNPLOKY) ACKNON:

Ac yuplooupe oTO 0gVAPLO HOC KL O T(POODECOUE KATIOLX OXOALA LECO OTLG KAAOELG TTOU
£€xoupe dnuloupynoel. Itnv kKAdon Frog avolyouus tov enetepyaotn Kal 0To MAVW UEPOG TOU
apxelou, atnVv mepLoxn Twv oxoAiwv, ypddoupe pio Likpr mepypadn tng kKAdong onwg: «O Ba-
Tpaxog (Frog) eivat £€va avtikeipevo mou Kiveital péoa otov KOopo KL dtav BPeL LUYEG TLC TPWELY.
Mopakdtw SimAa otn Aé€n @author Ba ypaete to ovopa cog kal SimAa otn Aé€n @version Ba
ypayete tov aptBuo 1.0 mou SnAwvel 6tL autr elvat n mpwtn €kdoaon tou oevapiou oog (Etkova
2.5.5)
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Khdon Emtlepyooia Epyolsia Emdoyic

Merayharmon | |Aveipion || Ampxom| | Avwpaed | Emednon | Edpion | | Koo Yhowoinon v
=) Nomoinon

M| imporc greenfoot.s:

0 parpayog (Frog) elvoe  fua owtieelpevo nou wiveitol pfoo otov Kdopo w drow Bpey piyec Tig Tpden

* fauthor A. Nogaleion
* §veraion 1.0

=
public class Frog extends Animal
L
Jon
* Act - do whatever the Frog wanta to do. This method is called whenever
* the "Act’ or 'Run’ button geta pressed in the enviroasent.
LY
| 1 public void ast()
[}
move (15) 2
turn {10} 7

Ewkéva 2.5.5 Eloaywyr) oxoAiwv

Ta oxoAa dnuoupyndnkav kol twpa Ba gpdavilovral otnv tekunpiwon tng kAdaong Frog.
Mrmopou e va §oUE TNV Tekpnplwon tng kKAAong emhéyovrag tn Atenadn and 1o avaduopevo
pevol otnv mavw Se€Ld ywvia tou enefepyaotr (Etkova 2.5.5).

Class Frog

jJava.lang.Object
[ greenfoot.Actoxr
Anamal
L Frog

public class Frogextends Animal

O Batpayos (Frog) sivan &va ovTixeipnevo mov xwveitor péca otov K6opo 1 6tov Bper poyes Tic Tpode

Version:
1.0
Author:
A. NMapadsion

Constructor Summary

Exoal)

Ewkova 2.5.6 Tekunpiwan tng kAaong Frog
2.6. Alyvwotikd Mnvupata

'O\eg oL YAWOOEG TIPOYPALLLLATIOWOU, TIOU TTaPEXOLV TN duvatdtnTta dnuloupyiag mopabupt-
Kwv epappoywyv, Slabétouv pla oslpd Slahdywv mou ovopalovtal Kowoi Stdhoyol (common
dialogs) kat teukoAUvouv Tnv eloaywyn deSopévwy amd tov Xprotn, TV MPooAn UnvuudTwy
KATL. H Java mopéyel To makETo javax.swing yla tn Snuioupyia ypadikol neptBarlovtog Siema-
én¢ (GUI). H kAdon JOptionPane tou rakétou SleUKOAUVEL Thv Xprion mapabupwv Stahdyou yla
Slayvwotika unvupata, eicodo kat £€060 Sedouévwy. Ma pia oAokAnpwEévn yvwon tTng KAAoNG
JOptionPane kat tig ueBodoug tng, Unopeite va avatpefete oto documentation tng java otnv
StevBuvon: http://docs.oracle.com/javase/7/docs/api/.
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Itnv kAaon JOptionPane undpyouv téooepelg TUMoL apabupwv Sladdyou:

o ErupePaiwong (ConfirmDialog)

e El0060u (InputDialog)

¢ MnvUpatog (MessageDialog)

¢ Emhoyng (OptionDialog)

7n epyaotnpLokn Acknon:

Avolyoupe To oevaplo FrogEatFlies oto Greenfoot. Auto mou B€Aoupe va kavouue eival va
TPOCOECOUE OTO MPOYPAUUA HaG TN AelToupyia va Seiyvel éva KAAWCOPLOUO OTO XPHOTN KE
TopaBupLko TPOTO, OTAV AUTOC TATIOEL HE TO TOVTIKL TOU TAVW OTO QVTLKE(HEVO Frog.

Avolyoupe tov enefepyaotr NG KAAaong Frog yla va ypaoupe Tov KwdLka mou XpeldleTal.

Hrpwtn péBodogtnckAdaongJOptionPane mou Ba xpnoiuomnoticoupe eivatn showlnputDialog
Tou KaAvel duvarn tnv slcaywyr dedopévwy, Intwvtog mapdAAnia ta dedopéva autd amo
Tov xpriotn. H 8eltepn néBodog tng kAdong JOptionPane mou Ba XpnOLUOMOLGOUE gival n
showMessageDialog mou udavilel £va PLRvupa LE TO KAAWOOPLOUA GTO CUYKEKPLULEVO XPNOTh.

ITnv apyr tou apxeiou TG kKAdong Ba ypaou e tnv eviohn: import javax.swing.JOptionPane;
VL0 VOl EVNLEPWOOUE TOV LETAYAWTTLOTH OTL Ba xpnotpomnoticou e tnv kAdon JOptionPane rou
BplokeTal oTO MAKETO javax.swing.

Katomv péoa oto owpa tng pebddou act Ba SlaypaPoupe TIC EVIOAEG move Kal turn mou
UTIAPYOUV Kal Ba ypaPoUpE TOV TOPAKATW KWK

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

String inputStr = JOptionPane.showlInputDialog("€Ld cou,mwg ovopdleoas");
JOptionPane.showMessageDialog(null, "l'ewc cou " + inputStr + "\n Mdtnoe to kKouprni OK
1 o MAnKtpo Enter yia va kAeioel to mapdbupo.");

}

KAelvou e tov emefepyaotr] Kal KAVOULE LETAYAWTTLON TOU Tipoypapuatoc. Katomwy, pe Set
KALK TTAvw otnv KAaon Frog emiAéyou e new Frog (), SnpLoupyoU e €va VED aVTIKELLEVO Frog Kat
10 tonoBetol e otov Kdopo pag. Motdpe to mARKTPo EKKivnon Kot KAVOUUE KALK [LE TO TIOVTIKL
Tavw oto Batpaxo. 2to mapdBbupo mou eudaviletal Sivoups To OVOU LG KoL KOTOTLY epdovi-
{etal TO pAvVUpa KoAwoopiopatog, onwc daivetat otnv Etkova 2.6.1.

0' e oov,mwg ovopddeoay
- |

0K ] Cancel / Tk

ry

Ewkova 2.6.1 MNapadupa StaAdyou ato Greenfoot
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MropoULE Vo TPOTIOMOLCOUE TV act £ToL wote va StaBalel duo (2) apBuolc mou Ba elod-
YEL 0 XPNoTNG Kat va epdavilel to aBpolopud Touc.

import javax.swing.JOptionPane;

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

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

int sum = numberl + number2;

JOptionPane.showMessageDialog(null, "To a6potlopa eivatl " + sum,
"ABpolopa Suo aptBuwv", JOptionPane.PLAIN_MESSAGE);

}

Ta mapaBupa Staddyou mou BAEMoupE oty 000vn OTav TPEEOUE TO MPOYPAUUa daivovTal
otnv Ewova 2.6.2.

AWOE TOV TIPWT0 apibpo Awog Tov Se0TEPO CPIBPO

|agg] [1

[ox ] [comn

ABpoiopa duo apibpwyv

To dépoiopa eivar 1000

Ewkova 2.6.2 Napadupa Staddyou tne kAdong JOptionPan

Avti{ ylo PLAIN_MESSAGE yia To €606 TOU UnVUROTOG UTIAPXOUV Kall OL EENG ETUAOYEG:

® Error Message ® Information Message

- Question Message & Warning Message

TLC OMOIEG UMOPELTE VO SOKLUACETE KO E0ELG yLoL Vol SEITE T AVTIOTOLXO AMOTEAECHATAL.
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2.7. DpaoTNPLOTNTES

Apactnpotnta 1

Na ypayete éva mpoypappa to onoio Ba dtafalel aplBpolg amod to MANKIPOAOYLO HEXPL TO
aBpolopad toug va Eemepdoetl to 1000 kat otn cuveExela Ba utoAoyilet kat Ba epdavilel To aBpot-
Oua Touc. H eicodog/e€od0¢ va uhomownBel pe xprion tne JOptionPane

Apaotnpotnta 2

Na peletnoete tnv Tekunplwon ¢ kAdong JOptionPane kal va ypayete mpoypauua to
ornolo va xpnotponolei ta Stadopa ei6n SLAYVWOTIKWY UNVUUATWVY.
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Avtikeipeva kat MéBodot



3. Avtikeipeva ko MéBobol
Elcaywyn

310 1o kepdalalo eidape, tn Snuioupyla KAACEWVY KL QVTIKELLEVWY, XWPLE TNV avaykn cuy-
ypadng kwdika oto meptParov Greenfoot. Me autdv Tov TpOTo OpWS, KABe hopd Tou ekTeAs(-
TaL oo TNV OPXN TO MPOYPALLA, TIPETEL VA EavVaSNULOUPYOULE TO AVTIKELEVA Eval — €VaL.

210 ooV KepdaAato Ba SoUpe pia autopaTonolnpevn Stadikaoia Snpoupylag Twv avTIKEL-
HéEVwy, N omola va ekteleltal kaBe Gopd OV KATAOKEVATIETAL O KOOMOC. Emtiong Ba SoUe, mwg
uropoUue va KaBoploou e Tn oUUMEPLPOPA TWV AVTIKELUEVWY LAG, UAOTIOLWVTOG TLG SLKEG [OG
uebodouc.

Zto)oL
Ot poBntéc va pmopoulv va:
¢ Avayvwpilouv Kot vo epLlypadouv Tov TpOTo SnULoupylog AVTIKELUEVWY
¢ Avalntouv KaL va xpnotpomnololy tig udlotapeveg peBodoug mou xpetalovral
¢ XpnolUomoLloUV avTIKEMEVA ETOLUWY TUTIWV yia TV entiAuon mpofAnudtwy
¢ EEnyouv ToV UnXaviopo petafifaonc mopapeTpwy
¢ Avayvwpilouv tov TUTo emLoTpodnG piag peBddou
¢ YAormotoUv pueBoS0ouC yLa ToV XELPLOUO YEYOVOTWY TOU TIOVTLKLOU 1 TOU TTAnKTPoAoyiou

Evotnteg kepaAaiov
* JupBohooelpEg
¢ Anuioupylor AVTIKELUEVWY
e KAnon uebodwv Twv avTIKEUEVWY
¢ KAnon Ztatikwv MeBodwv
¢ Anuoupyia Twv SIKWV pag uebodwv
¢ Avadopég kal Mépaopa Napapétpwy
¢ Tumol Emwotpodng
¢ MéEBobol kat KAnpovoutkotnta
¢ KaBobnynaon amo yeyovota
¢ [ivakeg
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3.1 IupPolooslpég

EKTOC amo toug Bacikolg TUTIOUE TG Java mou yvwploaype, £vag oAU XproLuog Tumog ivat n
KAdon String, Tou Takétou java.lang, n omola xpnotuelel otnv avanapdotacn cupBolooslpwv
(ocAdapBuntika). O cupporooelpég sival pia oelpd (akohouBia) amod cUUBoAQ, MoOU UMopeL va
elval ypaupata, aplbuol ) onotodnnote aAo cUpBoro tou kwdika UNICODE. H kAdon String
eniong, mepkAeiel Kot OAn t BacLKr) AELTOUPYLIKOTNTA TWV CUUPBOAOCELPWY, TNV OMola KaL XPEL-
alopaote og mpwto otadlo. Mia otabepd tUmou cupPoAooelpd TiEPLKAEIETAL AVAUETA OE SUTAA
ELOAYWYLKA “ “.

‘Eva String elval £va oVTIKEIUEVO Kal OMWE OAa Ta AVTIKELEvVa, Tipémel va dnAwBel kat va
SnuoupynBel pe tnv evtoAr) new, 6mwce oto akoAouBo mapadetypa: String s1 = new String();

EVaANOKTIKG UmopoU e va Snpoupyrioou e £va String, amodidovtag Tou wg T pia otabe-
pa cupBolooelpd, Onwe oto mapadelypa: String s2= "George";

0 teAeotig + otav edapuodletal o cUUPBOAOOELPEG TIG EVWVEL (string concatenation) o pia
nipotacn. MN.x.: Ao tny napdotacn “Ilike Java” + “” + “Programming” mpokUmTeL n cupBolooEL-
pa “I like Java Programming”

Av ypaoupe: System.out.printin ("To aBpolopa eivat " + 15+ 25);

Ytnv 0086vn gudaviletal To pvupa: To aBpolopa sivat 1525.

MopatnpoU e OTL OTAV TOU TEAEOTH + MPOoNYELTAL KATOLO string, LETATPEMEL OTL Bplokel Se€Ld
Tou emiong o€ string, avefdptnta av sival apBudg onwg to 15 oto napadeypa pag. To 6o
ylvetal kat pe to 25 otn cuvéxela. Etol oto mopadelypa pag epdavitovral amhd ot Suo aptbuot
XwpLig va urtoAoyiletat To abpolopa Toug.

Av Béloupe va yivel mpwta n mpagn tng mpoobeong Twv dVo aplBuwv Kal va gudaviotel
otnv 066vn To aBpolopud toug , MPEMEL N MPA&N TG Mpoabeong twv 6U0 aplBUWV va UmeL o
napEvOeon Waote va ponynBeL TG ouvéVWONG e TO string. AnAadn TpEMEL va ypAouU LE:

System.out.println ("To aBpolopa givar " + (15 + 25));

AvtiBeta, av ypagoupe: System.out.printin (15+25+ “ eupw”); auto mou Ba gudaviotel
otnv 00ovn Ba eivat: 40 eupw. Andadn, edw nponyeital n npdcobeon Twv SUo aplBuwWV Kal otn
OUVEXELA YIVETAL N CUVEVWON WE TN CUKPBONOCELPA « EUPW TTIOU AKOAOUBEL.

H kAdon String edpodilalel ta aviikelpeva tng pe Stddopeg xprolueg pebddoug omweg n
charAt(index), n omola eniotpédel Tov xapaktipa otnv B£on index, n uéBodog length, n omoia
€TLOTPEPEL TO KOG TNG AEENG, N LEBodog equals(string), n omola cuykpivel SU0 cUUPBOANOCELPES
av €xouv To (810 mepLEXOUEVO. NoL GNLLELWOOUE OTL N apiBpnon Twy XapaKTHPWV OE EVOL OVTLKEL-
Hevo TUTou String Eekwvael amd to 0 kat oxL amo to 1.

Ag SoUe PepIKA akOpa tapadeiyparta:

String s1 ="Write Once, "; // Asouele uviun yio to avtikeiuevo s1 kat tne
anobidel nepieyouevo to Write Once,

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

String s3 =s1+5s2; // Asoueglet pvrun yie to avtikeiuevo s3 kat tne
anodidel mepieyouevo to "Write Once, Run
Anywhere."

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

System.out.printin( s3.length() );  // Eupavilet tov aptduod 25 mou sivat to uriko¢ te
ouuBoldoaoelpag s3
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System.out.printin
("ZOykplon: " +sl.equals(s2) ); //Eudavilel to keipevo: TUykplon: false, adol ta Vo
string s1 kai s2 6ev €xouv To (610 TiEpLEXOUEVO.

Inueiwaon: Ae ocuykpivoupe 600 CUUPBOAOCELPEG LE TOV TEAEDTN LOOTNTOG ==, AKOUN KoL oV
€xouv 1o (610 meplexopevo Ba maipvoupe mavra cav anotéAeopa false. Emeldn ta Svo string
elval avtikelpeva o teheotng == & Ba GUYKPIVEL TO TEPLEXOUEVO TOUG, aAAA TN StebBuvan Toug

ot uvApN.

3.2 Anpoupyia AVTLKELLEVWV

8n epyaotnplakni Acknon:

H dnuioupyio QVTIKEUEVWY (OTIYULOTUTIA) TWV KAACEWVY, yLa Va YIVEL e QUTOLOTOTIOLNEVO
TPOMO, TPEMEL va YypAdoupe eVIOAEG TNG YAWOOOG Java, HEoO OO Tov emefepyaotr) KwoKa.
AuUTO OTIC TTpoNYOUEVEC AOKNOELS YIvOTav KABe dopd mou, eite avolyape To oevaplo pog, site
petayAwTttilape Tov KWK pag, pe Sl KAK TAvw otnv KAACN Kol KATomLy emtAoyr) Tou AaLoi-
oU «new ovoua_KAdong()».

MNa va gpdavidovral o PATPAXOG KAl Ol LUYEC, QUTOUATA, LOALS AVOLYOUE TO GEVAPLO HOC,
TIPETEL VA TIPOOOECOU E EVTOAEC OTNV HEBOGO £Kelvn OV Kataokeualel tov Koopo FrogWorld.
Auth n pEBoSOG AéyeTal KATAOKEVAOTAG (constructor) kat £xeL To (6L0 Ovopa pe thv KAdon. O
KOTOLOKELALOTNG (constructor) elval pia eL81kou TUTou PEB0SOC, ou eKTEAELTAL TAVTA KL QUTO-
pata otav Snuovpyeital £va VEo GTLYULOTUTIO (aVTIKELUEVO) HLog KAAGNG KOL £XEL OKOTIO TNV Op-
XLKoTtolnon Tou avtikelpévou. Kabe khdon mepléxel éva mposmideypévo (default) kataokevaoth
(autopata amnd t Java), Xwpig mapapéTpout Kal Xwpic EVTOAEC 0TO GWHA TOU, TtapdAo Tou Sev
daivetal otov KwdKA TNC.

Ac avoifoupe Tov emefepyaotr| Tou FrogWorld yia va e€nyriooupie Tov KwSLKA TToU TTEPLEXEL:

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);
}

}

2TNV MPWTN YPOLUUN TIAPATNPOULE TNV Eloaywyr] OAwV Twv KAACEWYV Tou TakéTou greenfoot,
LLE TNV EVTOAH import.

Itnv deutepn ypapuun SnAwvetal, pe tn xpnon tng AéEng extends, n oxéon Tng KANPOVOULKO-
Tag petaty Twv duo kAdoswv FrogWorld (urtokAdon) kat World (urtepkAdon).

Itnv Tpitn ypapun SnAWVETAL 0 KOTAOKEUAOTNG TS KAaong FrogWorld. Onwg BAEnete o ka-
TAOKEVAOTHG opiletal péoa otnv kKAaon FrogWorld kal €xet to 610 ovopa W' auth.

2NV TETAPTN ypaupn, Héoa otn LEBodo Tou kataokevaoth, BAEMOULE TNV evioAn super(600,
400, 1). Mg tnVv evtoAr] super KAAOUE TOV KATOLOKEUOLOTH TNG UTtepkAdong World (amo tnv tek-
unpiwon tg kAaong World BAémoupe otL urtdpyel o Kotaokeuaotng: World(int worldWidth, int
worldHeight, int cellSize)) kat w¢ mapapétpoug Sivoupe To mAdtog (600 keAld), to uoc (400
KeALd) kat tn didotaon kabe keAoL (1 pixel) pe okomd va dnuoupynBel to mAgypa tou Koopou
FrogWorld. H evtoAr] super, oTnv MepimMTtwaon ou KAAEL TOV KATAOKEVALOTH) TNG UTIEPKAAONG, TIPE-
TeL va eival n mpwtn 6nAwaon mou ypAddoupe 0TOV KATOOKEVAOTH TNG UTTOKAAONC TNC.

Twpa ag SnAwoou e, HEoa oTov Kataokeuaotr thg FrogWorld, mola avtikeipeva, Twv KAQ-
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OEWV TOU €Xoupe oploel, Ba dnuoupyolvtal. MNa va €xouue €va BAtpaxo Kat pia poya oto
OEVAPLO Hag Ba ypaouE TLC EVTOAEC:

Frog kermit = new Frog();

Fly myga=new Fly();

O teAeoTnC new dnuLoupyel éva avtikeipevo NG KAAONC, TO OMOLO KAl OrmoTeAel povasiko
OTLYULOTUTIO TNG KaL eETLOTPEDEL emiong éva deiktn avadopdg (reference) oe autd. O teleoTrg
new SeopEeVEL EMIONC TNV OIMAULTOUEVN VAN VLA TO OVTIKELPEVO TIOU Snpoupyeital. Ot HeTa-
BAnTEC kermit ko myga eivat ol S€ikteg avadopag avtioTol o oTa AVILKELLEVA TTOU dnpLloup-
YNOOLE TIPONYOUHEVWC. XpNOLUOToLWVTaS auTo To deiktn avadopdg UmopoU e Vo TTPOCTIEAA-
OOULE TO OVTIKEIYEVO.

Ta avtikeipeva mou gxouv dnpoupynBel BploKovTal KATTOU OTN UV TOU UTTOAOYLOTH. Av
BéNoupe va ta epdavicoups péoa oto MAEypa Tou Kdopou pag, mape otnv kKAdon World kat
BAEmou e av SlaBétel kamola £Tolun HEBodo mou KAvel auth Tn SouAeld (av dev uTApyEeL £ToL-
Un HEBodog mpemel va dTLAEOUE EPES Hia, YpadwvTag Kwdika). Mapatnpol e OTL UTIAPXEL N
HéBodoc addObject tng kAdong World, tnv omola kat Ba xpnotwomnotjooupe. H péBodog autn
TEPLEXEL TPELG TTAPAUETPOUC. H pwTn SNAWVEL TO AVTLKELUEVO Kol 0L SUO EMOUEVEC TLG CUVTETOY-
Héveg Tou Ba tomoBetnBel. O kwdikag tng KAdong FrogWorld yivetat:

public class FrogWorld extends World

{

[k

* Constructor for objects of class FrogWorld.
*

ol

public FrogWorld()

super (600, 400, 1);
Frog kermit= new Frog():
addObject (kermit, 100, 100 );:

Fly myga = new Fly():
addObject( myga, 200, 200 );

H mapamndvw gvtohn kAnong tng pebodouv addObject mpooBEtel o avtikeipevo 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 afovwy tou KOopou pag eivat n mavw aplotepn
ywvia.

Me tov 610 Tpomo SnuLoupyoUpE LEPLKA akOpa avtikeipeva poyeg (Fly) oto mAéyua tou
Koopou pag ka ta mpocBétoupe pe th HEBodo addObject o S1adOPETIKEG CUVTETAYUEVEG TOU
FrogWorld.

Moapakdtw dpaivetal o KWSIKOC TOU KATAoKEUAOTH TG KAAong FrogWorld otov omoio €oupe
TIPOCHOEDEL TIC AMAPAITNTEG EVIOAEG YLO TNV SNULOUPYIO AVTIKELLEVWY, EVOC PATPAXOU KOl TRLWV
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 KAon pefodwv Twv avIKEPEVWY

Eidape oto mponyoUuevo kedpdahato ot oL uéBodol ot Java opilouv tn cupmepidopd TwWv
QVTIKELUEVWY, SnAadr) TIG Aettoupyieg o umopel va ekteAéoel €va avtikeipevo. Mua pébodog
elval éva PMAOK KWOLKOL TIOU €XEL £Vl OVOULOL KAl UTTOPOULE VAL TNV KAAECOUE amd omoudnmote
HEoa o TO MPOYPAUUA Lag (glval TO LooSUVAO TWV CUVAPTHCEWY KoL TWV UTIOTPOYPAUUATWY
OTOV QVTIKELUEVOOTPEDH TPOYPAUUATIONO).
2tn Java n ouvto€n plag pebodou nephapPBavel ta e€ng otolyeia:
¢ Tov npooédioptotn npocBaong. Mmopel va eivat public, private nj protected (6a culntn-
Bouv apyotepa).

¢ Tov tUmno tn¢ mAnpowopiacg o entoTpEpouv (return type). Asiyvel tov tUmo Sedouévwy
NG TWAC Tou emioTtpédetal amo tnv pueBodo. M.x. n pEBodog int getSpeed() otav ekte-
AeoBel Ba emioTpéPel Evav aképalo aplBud mou Ba pag mAnpodopel yla Tnv TpEXouca
TaxUTNTA TOU OVTIKELPEVOU. Eva Ao mapddelypa pebddou eival n boolean isAtEdge(),
TIOU eival pia amo tig pebodoug tng kAdong Actor tou Greenfoot. H Aé€n boolean pmpo-
OTA oo To Gvopa NG uebodou onuaivel OtL N Tun mou eruotpedel n uéBodog eival true
n false kat pag mAnpodopel av 1o avTiKeleVo ExeL GTAOEL N} OXL OTNV AKPN TOU TAEYUATOG.
Av n uéBoboc Sev emoTpEDEL KATIOLA TLUN TOTE XPNOLUOTIOLOU e TN AéEn void (H A&€n void
onuaivel «timotan). M.x.

/\

i i Emotpédel kelpevo e !
public String getName() public void print()

{ e {

Aev emuotpédeL Tinote

}
}

¢ To ovoua tn¢ uedodou. Kolo elval yla Gvopa va XpnolOTIOLOUUE pLa AEEN Tou val UTto-
ONAWVEL TO TL KAVEL N GUYKEKPLUEVN LEBODOG. M.X. N LEBodOG turn, Slvel evtoAr oto avrl-
Kelpevo va otpleL.

e Tn Aiota napauétpwy. AuTEG ypadovtal HEoa OTLC MAPEVOEDELS, UETA TO OVOUX TNG HE-
B660u. OL uéBodol umopeil vo EPLEXOUV KAULO I} KOL TIEPLOCOTEPES A0 LA TTAPAUETPOUC,.
OLmapapetpol opilovral pe Tov TUTo SE60UEVWV UMPOOTA KOL TO OVOUA va akoAouBel kat
Xwpilovtal HeTaL TOUC Pe KOUUA. AV §EV €XOUE MAPAUETPOUC XPNOLUOTOLOUKE A 2
KEVEG MaPEVOETELC.

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

Ta tpla otolyela TnG ouvTagng pag uebodou: o TUmog emotpodng, To ovoua HeBddou Kat n

Aota mopapetpwy ovopalovral urntoypadn tng pedodou (method signature).

[public A private rj protected] [tUmog emiotpodnig] [Ovoua pebddou](mapdpetpogl, ..., mapdpuetpocN)
{

}

owpa puebodou
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Mua eldikr) péBodog tng Java elval n main n omoia eival emidbopTIOUEVN LE TO VA EEKIVAEL TNV
€KTENEDN TOU TPOYPAUMUATOGC. XTN Java yla va YiveL éva TPOYPapUO EKTEAECLUO, TIPETEL OTIWO-
dnmote og kAmMoLo and To oapxeia 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 dlepunveac tng Java ektelel £va mpdypappa Eekva amo tnv KAnon tg pebodou main.
H main Katomv KaAel OA&G TIg uTtOAoLneg LeBOSOUG yLa va EKTEAEDTEL TO TTPOYPALLLAL.

9n epyactnpLakn AoKnon:

2to oevaplo FrogEatFlies €xoupe 6N éva BATPOXO KoL LEPLKES LUYES KAl UITOPOUV TAEOV val
aAAnAoemibpdoouv petatl touc. H aAAnAenidpaaon (interaction) éykettal kupiwg, otnv ektéAeon
EVTOAWV QO TO avTIKelpeva, péoa amod t petadoon unvuudtwy. Npwta Ba ypaoupe Kwdiko
woTe OAa T avTlKelpeva va KlvoUvTal péoa oto MAEyUa Tou KOoUoU, XpNoLUOMOoLWVTaC TI¢ Hebo-
Soug mou €xouv kKAnpovouroeL anod tnv khaon Actor.

Avolyovtag T tekunpiwaon tng kKAdong Actor, BAEmoupe OAeg T peBoSoug tng. OL uéBodol
TIoU XpeLalopaoTe gival n move, n omoio SIveL OUA OTO AVTIKEIUEVO va LETAKIVNOEL Epmpag oe
andotacn mou opiloue oTNV TN ToU SIVOUUE GTNV MOPAUETPO TNG KaL N turn, n omoia Aéet oto
QVTIKELUEVO VAL OTPLPEL KOTA YwVia LoN E TNV TN TG TAPAUETPOU TNG. Mo Likpn Tieplypadn yla
TNV KaBe péBodo PAEmoupe otny Ewkova 3.3.1, 6rwe dpaivetal otnv tekpunpiwon thg KAaong Actor.

move
public void move(int distance)

Move this actor the specified distance in the direction it is currently facing.

The direction can be set using the setRotation (int) method.
Parameters:

distance - The distance to move (in cell-size units); a negative value will move backwards
See Also:

setLocation(int, int)

turn
public void turn(int amount)
Turn this actor by the specified amount (in degrees).

Parameters:
amount - the number of degrees to turn; positive values turn clockwise

Ewova 3.3.1 Ot uédobdot move kat turn

Y10 neplBalov tou Greenfoot, otav dnuioupyeital gl véa umokAdon tng kKAaong Actor,
TPOOTIOETAL AUTOHATA OTOV KWELKO TN VENC UTIOKAGONS N HEB0SOG act. H péBodog autn eivat
OPXLKA KEVI KaL LECO OTO WO TNG YPADETOL 0 KWOLKAG TTOU KABopIleL TIC EVEPYELEG TIOU TIPE-
TLEL VO KAVEL TO ovTIKE(pevo.H péBodog auth Kaheital oe OAa Ta avtikeipeva tou Koopou, mou
€xoupe &nuloupynaoel, kabe popd mou matdpe To Koupni Apaon n Ekkivnon oto meptBAaAlov Tou
Greenfoot.

Apa, Tic pebodouc move kat turn Ba Tig kKahoUpe péoa anod tn uéBodo act tng KAAGNG Tou
OVTLKELUEVOU.

Ac SoUpe TN uEBoSo move. H péBodog opiletat we e€nc:

void move ( nmAfnboc¢ Bnu&Twv )
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H move £xel w¢ mapAapeTpo €vav aképalo aplBuo (int) o omoiog ekdpalel to mAnBog Twv Bn-
patwv (tnv amdotacn) mou BEAOUUE va TIPOXWPNCEL TO OVTLKEIUEVO.

lMNa mapadelypa avoiyoupe tn uéBodo act tou Batpayou (emhéyovtac Avotyua eneéepyaotr))
Kat ypadoupe tnv evtohr} move(40), SnAadn tou Sivoupe tnv evioAn va petakivnBei katd 40 Bri-
pata. Me OpoLo TPOmo PocOETOUE pLa eVTOAr] move Kot atnv kKAdaon Fly, oM pe Stadopetikd
miAnBog Bnuatwy.

Frog - FrogEatFlies
Class Edit Tools Options

Compile Undo |Cut Copy Paste Find.. Close Source Code
import greenfoot.*;
* Write a deacription of class Frog here.
* @author (your name)
“ on (a version number or a date)
public class Frog extends Actor
[
* Act - do whatever the Frog wants to do. This methed is called whenever
* the "Act' or "Run' button gets pressed in the environment.

public void act()

move (40) ;

Ewkova 3.3.2 Zuyypaepr) kwbika atn uédobo act()

Natwvtag to Kouuni Ekkivnon, kdtw otnv 08ovn, ekteleital Stapkwe (emavainmukn Sio-
Sikaoia) n act, yla 0o ta avtikeipeva tou Koopou pag, ta omola Kvouvtal Pe StadopeTikn
TaxutnTa, avaloya HE TNV TLUA TNG TTOPAUETPOU TIOU £XOUV OTN Move, HEXPL va GTACOUV OtV
akpn tou Koopou. T avtlkelpeva otnv mPAyUaTIKOTNTO S8V OTAUATOUV UE QUTOV TOV TPOTO.
E€akoAouBouUv va mpoomabouv va kKivnBolv, al\d to Greenfoot dev T’ adrvel va Klvouvtal £Ew
armo tov koopo (av T adnve, mwe Ba ta petapépape maAl miow;).

ANalovtoc, o €va QVTIKELPEVO, TNV TAPAUETPO TNG HeBOSoU move pe éva PeyaAUTePO
aplBuod n kivnon Ba sivat toyltepn (adou oe kaBe Bripa tng emavaAnmrikng dtadikaoiag Ba
Slaviel peyoAutepn amdotoon), EVvw e HIKPOTEPO Ba eival o apyn. Mmopeite va povtépete
T B cupBet av BAAete Evav apvnTiko aplouo;

Ac mpooBécoupe pEoa 0To owa TG ueBodou act kat tnv evtoAn turn, ypadovrag: turn(s);

AM\age KATL 0TV KIVNon TOU OVTLIKELUEVOU;

‘000 HIKpOTEPOG 0 OPLOUOC OTNV MAPAUETPO TG HEBOSoU turn, TG00 peyolltepo To¢o Ba
Slaypadel To KvoUpevo avtikelpevo (adol oe kaBe Brpa tng emavainmukng dtadikaciag Ba
otpiBel katd pkpotepn ywvia).

2tn ouvéxela Ba kavoupe T avtikelpeva v avtdpouv ot gpebioparta and to neplBaiiov
Toug, mapadelypotog xapn otav ¢tavouv otnv dakpn tou Koopou va otpifouv yla va guvexioouvv
v kivnon touc. H péBodog mou Ba xpnotponotnoouple eival n isAtEdge(). H uéBodoc autn dev
nalpvel mopapétpoug Kal notpédel TNV mAnpodopia true n false, mpayua mou onuaivet ot
uropei va xpnotuomnolnBel wg cuvonkn péoa os pia Sopn emhoyng if.

Na ypaete péoa oto owpa tg pebodou act tov KwIKa, WOTE 0 PATPOXOC VAL KIVELTAL EU-
Bela kata 4 Brpata tn ¢opd Kot av GTAVEL TNV AKPn Tou KOGHOU TOTE va oTpiBeL KATA 5 LOIPEG.
O kwbkag otnv KAdon Kermit petd tnv ulomoinon Twv mapanavw Ba yivel:
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r Frog - FrogEatFlies
Class Edit Tools Options

Compile Undo Cut Copy Paste Find Close s

rt greenfoot.*;
* Write a description of class Frog here.
* @author (your name)
* @version (a2 version number or a dace)
public class Frog extends Actor
{
* Act - do whatever the Frog wants to do. This method is called whenever
* the "Act' or "Run' button gets pressed in the environment.
public void act()
{
move (4) 7
if (isAtEdge())
{
turn(5);
}
1
1

Na ypaete Tov avtioTolyo KWK, woTe n piya va Kwveitol eubeia katd 8 ruarta tn popd
KaL av TAveL 0TV AKpn Tou KOopou tote va otpifet kata 15 poipec.

3.4 KAon Ztatikwv Mebodwv

¥tn Java umapyouv 0o tumol peBOSwV: QUTEC TTOU OVIKOUV OTO QVTLKE(HEVO, ovopalovTol
uédobot oriyutotunov (instance methods) kot kaBopilouv T cupmepPLPOPA TOU AVTIKELLEVOU
KOt QUTEC TIOU aviiKouv otnVv kKAdon, ovopalovtal uédodot kAaong (class methods) xai Sev ava-
dEPOVTAL OE GUYKEKPLUEVO QVTLKELEVO.

OL uéBobol Tou avTikelpévou (HEBodol otlypidtumou — instance methods), umopouv va kAn-
BoUv pOVo PECW KATIOLOU AVTIKELMEVOU. H KAon pLog peBodou oTLYULOTUTIOU GUVTAOGCETOL LUE
TO OVOLO. TOU QVTIKELUEVOU aKoAouBoUevo amo tnv teheia Kat To ovopa tng pebddou, Snladn:

‘Ovopa avtikelpévou. Ovopa pe@odou (mapapetpot);

Tétola mapadelypata eivat ot uéBodol move Kal turn, TOU GUVAVTHOAUE TIPONYOUHEVWCG,
oL omoieg Slvouv eVTOAN 0€ OUYKEKPLUEVO QVTIKELMEVO va PeTaKkLvnOel 1) va otpid el avtiotowya.
Av ooy Béhou e to avtikelpevo kermit tng kAaong Frog va kivnBei 100 Bripota Ba mpémel va
SWOOoUE TNV eVIOAN:

kermit.move( 100 )

Elvat davepo Aoumov OTL n Xprion g move Xwpig va avadepOUaoTE O CUYKEKPLUEVO QVTL-
Kelpevo Sev €xeL vonua (OTav ElHOTE H€oa 0TV KAAON TOU QVTIKELUEVOU, N avodopd TOU OVo-
LOTOC TOU €lval epLttr, Onwc PAEmoupe kat otny Ewova 3.3.2).

MoAAEC dopég OpwG, BENoUE va axeSlaoou e éva cUvolo peBodwv ol omoieg Sev eivat cuv-
SebeUEVEC UE KATIOLO QVTIKEIMEVO TNG KAAONG, aAAG UAOTIOLOUV AELTOUPYIEC XPHOLUES YLa TNV
810 TNV KAAon. Ze auth TV nepintwon opiloupe pio pEBodo we péBodo kAdong (class method),
Xpnotgomowwvtac otnv apyxn tng SnAwong tng, tn AEn kAswdi static. Ot uéBodol kAdong slvat
YVWOTEG KoL WG oTaTIKEG HEB0SOL. MropoUpe ooy, va. KAAEGOUE KOL VAL XPNOLLOTOL )OOV UE
OTOTIKEG LEBOSOUG pLag KAAONG, XwpLg va xpeldletal va SnuLoupynBel mpwta KATIOLO AVTLKELUE-
VO QUTAC TNG KAGONG .

MNa nopadelypa, £0tw OTL opiloupe tn otatikn pébodo:

static int numberOfFrogs( ) //ARAwon otatikig uebddou n omoia pag
eMLOTPEPEL TOo MANBOC TwV Batpdywv ou
UTTAPXOUV QUTH TN OTLYHI) OTOV KOGUO HaG
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H kAnon tng uebodou pmopet va yivel, eite amo tnv KAAON, lTe AmO KATMOLO AVTLKELUEVO TNG
KAQoNG, OnMw¢ dalveTal MapaKATW:
frogs = Frog.numberOfFrogs() n frogs = kermit.numberOfFrogs()

omou to kermit elvat éva avtikeipevo tg kAaong Frog.

Napadetypa: OAeg ot péBodol NG kKAdong Math, n omola Pploketal oto makéto java.lang,
elval otatikég. H kArjon toug yivetal wg g€n¢: int x = Math.max (a, b) ; int y=Math.abs(a);
int z=Math.min(a,b);

Eniong oAeg oL uéBobdol tng kAdong Greenfoot, n omola Bpioketal oto maketo greenfoot, &i-
VaL OTATIKEG. H KAon Toug yivetal wg e€ng: x=Greenfoot.getRandomNumber(limit);

10n epyaotnplakr aoknon:

Y10 oevaplo pog FrogEatFlies ta avtikeipeva pag Kvouvtal péoa oto MAEypa Tou Koopou,
al\a n kivnon toug eivat avra n idta. Auto mou BEAOULE 0T GUVEXELX ELVaL VO TIPOCDECOUE
tuxaila oupmepldpopd otV Kivnon TWV OVTIKEMEVWY Hag. AuTO emttuyxavetal oto Greenfoot
Xpnotpomnolwvtag pla LéBodo mou pag mapéxel n kAaon Greenfoot, tnv getRandomNumber,
n omoia emiotpEdel TUXaioug aképatoug aplBuouc. H pébodog autn sival otatikn, dnhadn e
xpelaletal va dnuoupynBel mpwTa KATOLO AVTIKELLEVO QUTIG TNG KAGGONG YLoL VoL TN XPNOLUOTOL-
NOOULLE.

H unoypadn g nebodou eivat: int getRandomNumber(int limit)

H uéBodog autr déxetal évav aképato aplbuo (limit) wg mapdpetpo, mou kabopilel To 6pLo
Twv Tuxoiwv oplBuwy mou prnopel va mapadyel, SnAadn mapayel tuxaioug aptBuoug and to 0 £wg
o limit-1. M.x. n getRandomNumber(20) emotpédel Tuxaioug apBuoug amnd to 0 €wg 19.

Mpadoupe kwdika péoa otn pEBodo act g kAaong Frog wote, o Batpayog va oTpifel Katd
15 polpeg, poévo av o tuxaiog aplBudg mou mopdyetal eivol pikpotepog tou 10, aAALwe va cuve-
XiZet euBeia kol Ba otpiPel katd 5 polpeg, uovo otav dtavel otnv akpn tou Kéouou. O KwdKag
EXEL TNV TOPAKATW popdn:

public void act()
{

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

{
turn(15);

}
if (isAtEdge())
{

turn(5);
}
}

Adou n getRandomNumber(100) pag Sivel kaBe popd €va Tuxaio apBud petagl 0 kat 99 kal
Sedopévou otLoLapiBuoieivatopoldpopda katavepnuevor, oto 10% Twv mepUTTWoEwWY 0 apLOog
miou Ba mapayetal Ba eival katw and 10 kat n ouvOnkn Greenfoot.getRandomNumber(100)<10
Ba elvat aAnbng.

Mropeite va mpoypauATIOETE TO BATPAXO WOTE va [N oTpiPfel katd 15 poipeg mavta, aAAd
Kata tuyaia kAion péxpt 20 poipeg; Mola MAPAUETPO TOU TIPOYPAUUATOC oag Ba aAAAEeTE;
AVTIKQTOOTHOTE TNV €VTOAR turn(15); pe tnv:
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int angle = Greenfoot.getRandomNumber(20);
turn(angle);

3.5 Anpoupyia Twv SIKWV pog pedodwv

Katd tn Stapkela avamtuéng plag epopuoync, oplopéva tuiuata kwdiko (uebodol) xpeLale-
Tat va emavaAapBavovtat ToAAEC popéC. TuvrOwE, Ta TUAKOTO aUTA avadEépovTal o€ Asttoupyi-
£G TIOU XpnoLuomnolovvtal ouxvd. Onwe Ba Solue £xou e tn SuvatdtnTa va SWOOU LE EVa OVOUOL
0€ QUTA TO TUAHOTA KWOLKA Kol Vo Tot KAKAOUE UE aUTO, OMOTE Ta Xpelalopaote. Mpokeltal
SnAadn ylo pebodoug mou TIg SNULoUPYOULE EUELC yLA VA KAVOUV L0l GUYKEKPLUEVN SOUAELA KalL
amnoteAoUV PEPN HLag KAAonG.

11n epyaotnplakr Acknon:

‘Ewg TWpO, 0TO OEVAPLO UaG, TPOCBETOUUE SLapKwE YPaUES Kwdika péoa otn uéBodo act
TwV KAACEWV pag. Av cuveyiooupe £tol n uéBodog act Ba peyahwvel Slapkwg Kot o Aiyo Ba
yivel moAU SUokolo va Stafaloupe Tov KwIKa TG Kat va katalaBaivoupe Tt Kavel. Av Béhoupe
vl BEATLWOOULE TOV TPOTIO TTOU YPAPOUE TOV KWK LALC, TIPETIEL VAL TOV KO OUE OFE UIKPOTE-
pa HEpN, SnuoUpywvTag pia LEB0SO Yo kaBe opdada EVIOAWV TTOU ETULTEAEL LA CUYKEKPLUEVN
Aettoupyia. Ol véeg pEBodolL SnAwvovtal é€w amo To cwpa Tng LeBodou act().

Méxpl twpa péoa otn nEBodo act tng kAdong Frog ektedolvtal 3 S10.pOPETIKEC EVEPYELEC: N
kivnon tou Batpayou mpog tnv katevBuvaon mou Bploketal, n Tuxaia otpodr) Tou Kat n otpodn
TOU KOTA 5 polpeg otav Gptacel tnv akpn tou Koopou. Autd nou Ba KAVOULE 0T GUVEXELD ELvatl
va ptiatoupe 2 Stapopetikeég ueBOSouG, pia yla kabe otpodr). H evépyela move(4) b xpelale-
Taw va Unet o Eexwploth uébodo ylatl ivatl pia evtoAn povo.

Opiloupe pla véa péBodo pe to dvopa randomTurn, n omoia otpédel To Batpayo kabe dopa
kartd tuxaio kAion péxpt 20 poipec. Etol n uéBodog act tng kAdong Frog pmopel va Eavaypadrei,
TIEPLEXOVTOC ALYOTEPEG AETITOUEPELEC, adoU otn B€on tou kwdika tng peBddouv randomTurn(),
YPAdOoULE 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 péoca otnv kKAaon Frog pe ovoua turnAtEdge, xwplg mapa-
UETPOUC. EmAEETe TO KOMPATL TOU KWSLKA pEoa otn péBodo act, Omou yivetal n otpodr Tou
Batpaxou Katd 5 poilpeg kot BaAte to otn cuvéxela péoa otn péBodo turnAtEdge. Télog, ka-
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Aéote tn péBodo péoa amo tnv peBodo act, ypadovrtag amAwg To ovopa tng (Mnv Eexdoete va
SlaypaeTe TO KOUUATL TOU KWSLKO IOV Tpate amo tn puéBodo act kal to Balate péoa otn
pEBodo turnAtEdge).

Me tn Snuioupyla Twv SUo vEwv ueBodwv katadépape Suo mpayuata. Na amhomnotoou e
adevog, Tov Kwdika tng pebodou act, WoTe va yivel TiLo amAdg Kol KATavontog ylo autov mou
tov StoBalet kal BENeL var kataldBel TL KAveL Kal adeTEPOU, va UAOTOLOOUUE TIC UeBOSoUC
randomTurn kot turnAtEdge wote va eival ave€aptnteg amd tnv act. Onote, av BEloupe otn
OUVEXELO VL OAAGEOU LLE KATL, OTIWG TT.X. TO AVTIKELUEVO Vo oTPiPEL KABe Ppopd Katd Tuxaia KAion
pEXPL 40 polpeg kat oxL pLéxpL 20 polpeg, apkel va aAAatoupe Tov Kwdika péoa otnv randomTurn
(avtikaBlotwvtag to 20 pe to 40), evw n act ev Ba xpelaotel kapia oA ayn.

Inueiwon: Itn Java ta ovouata Twv HeBOSwY EEKvoUV e PIKPA YPAUUOTO Kot SEV TIEPLE-
XOUV KEVA. AV TO OVOUO TIEPLEXEL TIOANEG AEEELG TOTE XPNOLUOMOLOUUE Kedahaio ypappa KAabe
dopa mou apyilel pio véa AEEn .y, turnAtEdge.

3.6 Avagdopég kat Népaopa Napapétpwv

12n epyaoctnplokr aoknon:

H néBodog turnAtEdge, Tou SnULOUPYNCALE OTNV IPONYOULEVN AOKNGON, KAVEL TO BATpa)O
vo otpiBel katd 5 poipec kaBe Ppopd mou ptdavel otnv dkpn tou Kdopou. Av BéAoupe va otpifet
Katd Sladopetikd aplBuo polpwy, T.Y. 8 Holpeg, MPEMeL va oplooupe pia Stadpopetikr LéBodo
turnAtEdge yla kdBe mepinmtwaon. Avti va To KAVOULE OUTO UMOPOULE VA XPNOLLOTIOL|COUE pia
TIOPAUETPO oTNV HEB0BO, WOoTe va pnopel va xpnolomnownBel kaBe dopad pe StapopeTikod aplbuod
polpwv. Mepvape Aotmov, Tov aplBpo Twv HoLPWY WG TTOPAKETPO TN LeBodou turnAtEdge, wote
KaBe dopa mou tnv KaAoL Ue va opllou e ePelg To TTOOEC polpeg Ba otpifel o Batpayoc. Ma To
OKOTIO QUTO 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);
}
}

Itov mapandavw Kwdika BAEMOUE OTL, yla va ekteheotel n péBodoc turnAtEdge, xpelaletal
VOl TNG SWOOUUE €Vav OKEPALO OPLOUO (TToU glval N T Yo TNV TAPAUETPO degrees) HETQ OTLG
TIOPEVOEDELC, LETA TO OVOUQ TNG LeBASou.

MopaKATW OTOV KWOLKA HaG, XPNoLHomotloU e pda Sopn emavainyng for omou n petafintn
i maipvel Tipeég amo 0 £wg 20 Kot kaBe dpopa, otnv kKAon tg ueBodou turnAtEdge mou yivetal
péoa oto Bpoyxo for, n TpExouoA TN TNG | TEPVA WG T TNG MOPAETPOU.
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TLC METOPANTEC, TIOU XPNOLUOTIOLOUVTAL OTOV 0PLoUO TG HeBodou, TG ovopdloupe MOPOLE-
TPOUG TNG HeBOS0U, EVW TIC TIUEG TTOU TALPVOUV OL IAPAUETPOL KATA ThV KAron TN uebodou, Tig
OVOpATOoULE opiopata. ITO TOpAIAvw MapAdelya n LeTaBAnTr degrees sival n MAPAUETPOG
eVW TO i €lval to oplopa tng uebodou turnAtEdge.

H petaBiBoon napapétpwy otn Java gival, omwe Agpe, Kotd Tiun (pass-by-value) nAadn 6n-
{LoupyouVTaL avTiypada TwWV OPLOUATWY, OMOTE OMOLOSATIOTE aAAayr) OTIC TTAPAUETPOUG EVTOC
NG ueBodou bev €xel kaula enibpaon ota oplopoTo-UETABANTEC TTOU £XOUV OPLOTEL EKTOG TNG
uebodou. Ito mapandavw napadelypa avfavetal kata éva n LetaBAnTh i Opwg n aAlayn autr
Sev petadépetal miow otnv degrees n omola pével avalloiwtn, adou n i eival €va avtiypado
n¢ degrees.

ITNV MEePUMTWOoN OUWCE OV N MAPAUETPOG Hag Sev avadEépetal og Bactko tUmo deSopévwy
(int, float, double, kArt) aA\d oe avtikeipevo kamolag kKAdong, Sev dSnuioupyeital avtiypado tou
QVTIKELPEVOU. AUTO oupBalivel ylati otav avadepopaote og £va aviikeipevo auvBeTou TUMOU
N petaPAntn Sev mepléxel To (610 TO avtikeipevo aAlG pia StevBuvan atnv MEPLOXN TG UVAUNG
omou eival anoBnkeupévo to avtikeipevo. H dtebBuvon autn Aéyetal avadopa (reference) kat
amnoteAel ouoLaOTIKA €vav OEIKTN OTNV TIEPLOXN TNG UVIANG TIoU BploKeTal To avtikeipevo. Kata
TO MEPAOUA MAPAUETPWY dnpLoupyeital avtiypado tng avadopdg Kat OxL Tou (5Lou ToU aVTIKEL-
UEVOU, OTOTE PUEOW TNG avadOPAC UMOPOULE VA TPOTIOMOL|COULE TO OVTLKEIUEVO.

MéypL Twpa OTO GEVAPLO Hag Ta SU0 avTikeipeva, o BAatpaxog Kot n poya, Sev ahhnloermnt-
SpoUv petafl touc. OL Batpaxol OUWE TPWVE TG MUYEG, OTIOTE TO EMOKEVO PrLA TOU TIPETEL VL
Kavoupe eival, va BaAoupe ta dvo avtikeipeva v aAnAogmidpouv, SnAadr o BATpaxog HOALG
Bpel karmola pHuya va Thv TPWEL.

OL puébobdot tng kKAGong Actor, TTOU XPNOLUOTOLOUE LA VO TIPOYPOUUOTICOUE T CUUTEPL
dopa tou Batpayou eival n isTouching (n omola avixvelel av éva avtikeipevo ayyilel KamoLwo
AaM\o) kat n removeTouching (n omola e€adavilel £va avtikellevo 0Tav T0 AKOUUMNOEL KATIOLO
aAAo). Kot ot 600 pébBodol SéxovTal we MAPAUETPO TO OVOUA LG KAAoNG.

Méoa otnv kAdon Frog opiloupe pia véa péBodo pe ovoua eatFlies mou UAOTIOLEL TNV EVEP-
YELa TIoU Teplypaape mapanavw.

public void eatFlies()

{
if (isTouching(Fly.class))

{

removeTouching(Fly.class);
}
}

KoAéote tn péBodo eatFlies péoa amnod tnv pébodo act.

3.7 Tomot Emotpodrig

OL ouvapTAOoELG o€ TOMEG YAWOOEC IpoypapUaTIoHoU, OnwC otnv Pascal kat tnv Python emt-
otpEdouv Eva aMOTEAECUA LIE TO OVOUA TouG. To i6lo cupPaivel kat e Tig peBodoug tng java.
Qotooo, unapyouv pueBodol ot omoiol Sev emlotpédouv Kamola TLr, aAAd UAOTIOLOUV KAToLa
€VEPYELX OTIWC YLA TIAPASELYUO TNV LETAKIVNON EVOG QVTIKELUEVOU. AUTEC oL uéBodol mou Sev
enoTpédouv Tinota SnAwvovtal Ue Tov TUTo mLotpodn¢ void, Omwc yla mapddelyua oL mapa-
navw péBodol act kal eatFlies.

13n epyaotnplokn Acknon:

JTn OUVEXELA TOU ogvapiou pog BEAoupe va pooBEcoupe Eva HETPNT woTeE, KABe popd
TIOU 0 BATPAXOC TPWEL HLOL LUYQ, VOl TIOPVEL £val TIOVTO KaL VO KPATALE TO OKOP, TO OMOLo OTN
ouvéxela Ba epdaviletal otnv 066vn pag.
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Avolyoupe thv kAaon Frog ywa va dnAwaooupe pia petaAntn avukelpévou (Evotnta 2.1.3)
mou Ba tnv ovopdoou e fliesEaten n omoia arnoBnkelel Tov aplBUo6 Twv Huywv mou £daye o Pa-
TPaX0C. H Tl autng tng HeTaPANTAC augavetal katd éva, otav ekteAeital n uéBodog eatFlies.

OpiZoupe tn véa PeTaPAnTr avtikelévou otnv apxn tng kKAaong Frog we e§ng:

private int fliesEaten;

Onwg BAEmoupe o TUTOG TG MAnpodopiag mou anodnkevel n petaAnth sivat évag akepat-
oc¢ (int) apBuog.

H apywonoinon twv akepaiwv petaBAntwy yivetal autopato amno tn Java, £ToL n petafintn
fliesEaten éxet apyikn Tr 0. Av BEAaLE N apxLkn TNG TN va elvat Stadopetiki amo to 0 (r.y. To
40), tote Ba umopoUCaE vVa TNV 0PXLKOTIOL|COUE XPNOLUOTIOLWVTAS TV éKdpaon:
private int fliesEaten = 40;

0 kwdkag mov au&avel Tnv Twun tng fliesEaten ypadetal péoa otn péBodo eatFlies kat uéoa
0TO oW TNG eVTOANG if. O TEAEOTNG ++ UETA TO OVOUO TNG LETOPBANTAC AUEAVEL TNV TLUI 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 meplypadet tnv kAaon Fly.
AuTo pag divel tn duvatotnta va eAéyéoupe péow tng isTouching(Fly.class) av to avtikeipevo
LLOLC OLKOUUTTALEL €VOL AVTLKELEVO TNG KAAoNG Fly.

Adol LETAYAWTTIOOUE TOV KWOIKA Hac,
Kavoupe Sl kALK Tavw oTo BATpoyo Kat ma-

KkAnpovounuévo arro Actor  * |

patnpoUlueE, oTo TopABupo ToU avolyel, OTL i e e
unapxouv ol pEBodol ou opioape pPEoa oTov T
KwdLka tng kKAaong Frog (Ewova 3.7.1). ' ol At lina()

void randomTurn()
void tumAtEdge(

EmBsuipnon
Anaypagn

o= Vg
Ewkéva 3.7.1 MéSobot tn¢ kAdaonc Frog
Eniong, av matooupe oto Emdew-
pnon Ba dolpe OTL OTIG LOLOTNTEG TOU
QVTLKELLEVOU PBATpayog EXeL TipooTeBel srivate ink fliesEaten
pia akoua, n fliesEaten pe tun 0, autn
mou SnAwaoape mponyoupévwg (Etkova
3.7.2).

EmBewpnoe

Get

Epgpavion oTamkwy nediuy [

Etkova 3.7.2 1610TnTeC TOU QVTIKELUEVOU frog
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Av Tpé€oupe TO TPOYPAUUA UaG
Kot 0 BAtpaxog dael LEPLKEC HUYEC,

ErmBedpnos

kavovtag TaAL Sefl KAk mavw oto orivate int fliesEaten
Bdtpayo kot emiAéyovtac To Emide- nt x .
wpnon, Ba SoUpe OTL N petaBAnTi ey [ |
fliesEaten éxel amoBnkevoeL TN véa g T

World world | r;:';_l
srivate GreenfootImage image

37.3).

Ewkova 3.7.3 H tiun tn¢ uetaBAntrg fliesEaten

T, onAadn tov aplBud Twv pu-
YWV Tou £daye o Batpaxog (Ewkova

AuTo mou pelalopaote Twpa sival va gpdavilovue otny 066vn TV TR TG LETAPANTAG
fliesEaten pe tn popdn evog petpnth. O UETPNTAG AUTOC Ba elval Suvapko Keipevo, dnAadn
kelpevo mou petaBarietal kaBe dpopd mou aAAATeL n T TNG HETABANTAC.

To kelpevo Bewpeltal KL aUTO AVTIKELUEVO KAl yLa VAl UTTOPECOU LE VAL TO XELPLOTOUUE TIPETEL
TPWTA Va 0ploOUE TNV KAAGCT TOU. ANpLOUPYOUUE Lo VEA UTIOKAAGT TNG Actor KaL TNV oVoua-
Toupe Counter, Ywpig vo SWOOUKE KATIOLA ELKOVA YLA TO OVTIKELEVO TIoU dnuloupyeital and
autr v kKAdon. AvtiBeta, tou Slvoupe pia Suvaptkn lkova KATA Tn eKTEAECN Tou oevapiou,
xpnotpomnowwvtag tn uéBodo setimage(Greenfootimage image) tng kAdong Actor. Mapatnpou-
UE OTL, N MAPAUETPOG ToU SEXeTaL auTn n UeBOdog eival éva avtikelpevo elkova g KAAoNG
Greenfootimage.

H BBALoBrkn tou greenfoot mepléxel pia kKAaon mou ovopdletal Greenfootimage, n omnoia
TopEXEL LeBOBOUC yLa TO XELPLOUO TWV elkOVWY. OL péBodol tng kAaong Greenfootimage eilvat
uEBoSoL aVTIKELWEVOU, QUTO ONUALVEL OTL YL VO TLG XPNOLUOTIOLOOUE TIPEMEL Vo SnLoupyr-
OOUE TIPWTA £VA AVTIKELEVO TUTIOU Greenfootimage xpnoluonolwvtag tn AéEn new.

H kAaon Greenfootlmage SloBétel mévte SLadopeTikoUC KATAOKEUAOTEG, dnAadn TEvte Si-
adopeTIkEC ueBOdoUC e To 16lo dGvopa yla va SnULoUpyoUUE QVTIKEILEVA QUTAG TNG KAAONG
(Ewova 3.7.4). Ou SladopeTikol KATOoKEUOOTEG SladopomoLloUvTaL HETAEY TOUG WG TIPOG TLG Ta-
papétpoug mou S€xovtal (to mARBoC Twv MOPAUETPWY /KoL TOV TUTO TWV MAPAUETPWY). AUTO
ylvetal otav BEAOUE 0 KOTAOKEUAOTNG VA KAVEL SLAPOPETIKEG AeLTOUPYLEG, avaloya e TLG Tla-
POUETPOUG TtOU AauBavel, 6Tav SNAWVOULE T AVTIKELUEVA ULOC CUYKEKPLUEVNG KAAONG. AuTH
elvat pa Suvatotnta mou pag divel n Java kat ovopdletal unepdoptwon (overloading).

Constructor Summary

GreenfootImage (GreenfootImage image)

Create a Greenfootlmage from another Greenfootlmage.

GreenfootImage (int width, int height)
Create an empty (transparent) image with the specified size.

GreenfootImage (java.lang.String filename)
Create an image from an image file.

GreenfootImage (java.lang.String string, int size, java.awt.Color foreground, java.awt.Color background)
Creates an image with the given string drawn as text using the given font size, with the given foreground color on the given background color.

GreenfootImage (java.lang.String string, int size, java.awt.Color foreground, java.awt.Color background,
java.awt.Color outline)
Creates an image with the given string drawn as text using the given font size, with the given foreground color on the given background color.

Ewkova 3.7.4 Ot KaTaokeuaoTeG TNE kKAdonc Greenfootimage

Méoa otnv kAdan Counter SnAWvVoOUUE pLa LETAPANTH OVTLKELUEVOU TIOU TNV OVOUAIOUUE
points yla v’ amoBnkeVel kABe popd TNV TPEXOUCA TLUN TOU OKOP.

JToV Kotaokeuaoth (constructor) tng kAdong Counter xpnotpomnoloUpe To SeUTEPO Kata-
okevootr TG KAdong Greenfootimage (Etkova 3.7.4) yia va SnuioupynBel pia Stadavn iko-
V0, LE CUYKEKPLUEVO TTAATOC Kall GUYKEKPLUEVO UPOC KaL TNV artoBnkeVouue otnv HetaBAnTh Ue
ovopa counterlmage. H ewkova autr Ba €xet hatog 200 pixels kat Ooc 30 pixels. Katomv, pe
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v kAon g ueBodou setimage, avabétoupe atov petpntr (Counter) tnv €lkova ou &nuLoup-
YNOOE TPONYOUUEVWG.

O£TOUUE QpPYLKA TR oTnV HETaBANTA points TNV T O KAl KAAOUUE OTN GUVEXELX LD VEQL
uéBodo mou ovopaloupe update().

public class Counter extends Actor

{

private int points;

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

H uébobog update Ba kaveL TI§ €N EVEPYELEG:

1. Maipvel TNV Tp€xouca elkova tou Counter kal tnv anoBnkevel og pia PetaBAntr tonou
Greenfootimage mou ovoudZoupe img.

2. KaAet tn puébobdo clear() yia va kaBoapilel tnv ewdva tou Counter amd tnv mPonyoupevn
TLUN TOU.

3. Opilel To Ypwpa TOU Kelpévou tou petpnth (Counter), xpnolpomowwvtog th UéBodo
setColor(java.awt.Color color) tn¢ kAdong Greenfootimage. To xpwua Tou KEWWEVOU (N
TIOPAUETPOC TN HEBOGSOU setColor) mpoépxetal amo tnv kKAdon Color Tou mokétou java.
awt, apa Oa mPEMEL, OTWCE EldaEe TPONYOUHEVWE, VO SNAWOOUUE TNV ELGOYWYT TG OTOV
Kwdika otV apxn tng KAdong Counter xpnotpomnowwvtog tn A&€n import :

import java.awt.Color;

4. Kolel tn uéBodo drawString e mapapéTPOUC TO KELUEVO KaL TLG CUVTETAYUEVEC TNG 000-
VNG mtou auto Ba sudaviletal.

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

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

Mpw tpé€oupe tv edoppoyn Hag, mpémel va Snuioupynooupe otov Koopo (FrogWorld),
OTWG KAVOLE KAL LE TO UTIOAOLTIAL OVTIKEIEVA TOU Ogvapiou pag, To VEo avtikeipevo Counter
(neTpNTAC) TTOU Ba XPELACTOUE YLO VAL KPATALE TO OKOP, Kavovtag Se€l KALK Tavw otnv KAdon
Tou, emihéyovrog new Counter() KalL oTn CUVEXELD va TO CUPOUUE oTn BEon mou eMBUMOUE va
eudaviletal péoa oto mAEypa tou Koopou. Onwg KAvape pe To BATpaxo Kal Tn puya, yla va
gudaviletal o PeTPNTAC auTOpaTa KABe Gopd ToU eKTEAOUE TO OEVAPLO HOC, TIPETEL VA TOV
dnAwooupe péoa otnv kKAaon FrogWorld. Mpate TIg eVTOAEG yia T Snutoupyla Tou oTov Kata-
okeuaoth tng FrogWorld, Sivovtag to dvoua metritis otn petafAntn mou Ba anobnkeloel 10
QVTIKELMEVO KOl TIC CUVTETAYUEVEG X KOl Y TOU onpeiou mou Bélete va epdaviletal o LeTPNTAG
péoa oto MAEypa tou Koopou.
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Mua akopa péBodo, mou Ba ypelactolpe péoa otnv kAaon Counter, eival auth mou 6’ ava-
AG&BeL v’ au€avel Toug OVTOUG TOU HETPNTN Kol va KaAel otn cuvéxela th HéBodo update, wate
V' QVOVEWVETOL N €lkOva Tou Counter pe TN vEa TN 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 peTpNTAG gival €ToLuog. MetayAwTti{oupe Kol TPEXOULE TO OEVAPLO. TO KEIUEVO TOU UE-
PNt epdaviletal otnv 080vn, ald ev aufavetal n T Tou OTav 0 PATPAXOC TPWEL KATIOL
poya. Auto cupPaivel ylati ta dUo avtikeipeva Batpaxog (Frog) kat petpntig (Counter), dev
yvwpilouv to éva tnv Umapén tou dAhou kal Sev pmopolv va emikolvwvrioouv aneubeiag. To
UOVO QVTIKEIEVO aTOV KOopOo pag mou yvwpilet (€xel avadopad) kat ota SU0 avtikeipeva, eivat
o Kéopog tou oevapiou pag (FrogWorld).

AuTO mou TpEMEL va yivel elval va ypadel o KwSIKAC, woTe OTav 0 BATPAXOG TPWEL i Hiya
VOl UItopEl va TEAVEL €val UVULO 0TO avTikeipevo Counter yla va au§AVEL TO GKOP TOU KL VAL TO
epdavilel. Mepvwvtag pia avadopd Tou avtkelpévou Counter 0TOV KATAOKEUQOT TOU QVTLKEL-
Hévou Batpaxog, Ta SU0 avTIKEleVa Ba UTOPOUV VA ETILKOLVWVIOOUV.

MéxpL Twpa Sev £XOUE OPIOEL KATIOLO KATOOKEUAOTH Yla TNV KAAon Frog kal onwg eidape
oto kedalalo 3.2, ekteAeital o default kataokevaoTAC TOU AVTIKELUEVOU. Oa SNULOUPYOOULE
£€va. KOTOLOKEUOLOTH yla TNV KAdon Frog mou Ba eunnpetel TI¢ avaykeg pag, odrnvovrag mpog To
TIOPOV TO GWHA TOU XWPLg KAmoLa eVIoAN.
public Frog(Counter score)

{
}

Mnyaivoupe otov Kataokeuaotr thg kAdaong FrogWorld kat oto cwpa tou aAalovue thv
€VTOAN yla TN Snuioupyla Tou BaTpdxou Ue TV MAPAKATW, WOTE va SnULOUPYEL TO avtikelpevo
BATPAXOG HE TO VEO KOTOLOKEUQOTH) TIOU OPLOQLUE TIPONYOUUEVWG:

Frog kermit= new Frog (metritis);

H teAwkn popdn tng 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 petpntnc counter dnuioupynBnke Kat n avadopd Tou MEPNCE OTO AVTIKELUEVO BATPAXOG.
Twpa o avtikeipevo Batpaxog «yvwpiley to avtikeipevo Counter, Ue to omoio oxetiletal Kat
ETUTPEMETAL N AMOCTOAN UNVUUATWVY OO TO AVTIKELUEVO BATPAYOC TTPOG TO avTikeipevo Counter
(0L Ouwg kat to avanodo, eSopévou OTL N GUOYETION €XEL HovOSpoun katelBuvon).

Erotpédoupe otnv kAdon Frog yia va ypaoupe TG evioAéc (unvupata) mou Ba otélvel To
QVTIKElpEVO BATtpaxog mPog To avTikeipevo Counter wote aUTo V' AUEAVEL TRV TLUA TOU.

Mpwta TPEMEL va SNULOUPYAOOUUE pia HETaBANTH, LE Ovopa score, tou B’ avadépetal ot
£va avtikeipevo tumou Counter, Ot OpwWG ameuBeiac. Itnv petaBAnTr score eivat amoOnKeu pé-
vn n &levBuvon otn uvhun omou Bpilokovtal Ta dedopéva Tou avtikelwévou. Autn n SleuBuvon
ovouadletat avadopa (reference). Etol Ba Swoou e Tnv evtoAn: private Counter score;

Ytnv Ewodva 3.7.5 BAémou-
E TIC LOLOTNTEC TOU PaTpdyou
kal ¢aivetal kaBapd otnv 1n
ypOouUn n avapopd oto avti-
kelpuevo tomou Counter. MNa-
Twvtag oto Emdewpnos ag
avolyeL to deutepo mapabupo
arn’ omou PBAémoupe TG L6LO-
TNTEG TOU.

Ewkéva 3.7.5 1610TNTEC TOU QVTIKELUEVOU Frog

Katomiv péoa 0To cwHa TOU KOTOOKEUAOTH TNG KAAonG Frog mou dnploupynoape vwpite-
pa, avaOETOUE TNV MAPAUETPO (metritis) o ‘autd to medio (score). O AOyog MOU TO KAVOUUE
auTto odeiletal oTo OTL N MAPAUETPOG Metritis Ba AP EL va UTIAPXEL, LOALG N EKTEAEDT TOU TIPO-
YPALLLATOG TIPOXWPNOEL OTNV EMOMeEVN UEBoSo. MU auto thv amobnkeloupe o’ €va medio tou
QVTIKELEVOU BATPOXOG KL ETCL EXOUE LOVLUN avadopd oto avTikeipevo Counter péoa amo To
avtikeipevo Batpaxog.

H kAdon Frog yivetad:

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 ;

1

Twpa n puetapAntn fliesEaten dev pag ival mia anapaitntn kat unopouv e va t dtaypadou-
ue, adol Tov aplBud TWV HUYWV IOV TPWEL 0 BATPAXOC TOV KPOTAEL O UETPNTAC TTOU SnULoUp-
YNOQUE.
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3.8. M£6o6ot kau KAnpovoptkotnta

14n epyaotnplokn Acknon:

Oa MpooBEcouE Eva aKOUA avVTIKELEVO otov Koopo, pia tacyaAitoa (ladybug). ©a ovouad-
OOUUE TNV KAAoN NG Bug kat Ba tng dwooupe tnv ewkova ladybugl.png. H kKAdon autn Ba gival
umokAdon tng Animal.

21N ouvéxela opiloupe tnv HEB0SO act TNG kKAAong Animal £€T0L WOTE TO AVTIKE(EVO va KL-
veltal mpwTa mavw Kat peta de€ld. H uébodog act dev opiletal Eava otnv kKAdon Bug, onote ta
avtikeipeva ¢ Bug Statnpouv tn cuunepidopd tng uebddou act tng Animal. Z0udpwva pe v
0pOAOYLQ TOU AVTIKELUEVOOTPEDOUC MPOYPAUUOTIONOU N KAAGn Bug kAnpovopel amd tnv Animal
N nuébodo 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 Swoou e TNV evtoAn act otnv macyaAitoa autn Ba kivnBel votloavatoAkad. Itn ou-
VEéxeLa, oplloupe Tn pHEBoSO act kal otnv KAdon Bug, xwpic va melpafou e Tov KwdLKa TNG KAAGNG
Animal, €10l wote n maoyaAitoa va ekteAel ta (6la Bripata aAAd pe katelBuvon BopeloduTika.

import greenfoot.*;

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

}

Twpa n maoyoAitoa Kwveitol fopelodutika, yloti unteployVel n peBodog act tng kKAdong Bug
oTNV omola avnKeL, amo auth tng kKAaong Animal.

To 1610 oupPaivel pe Tic kKAdoelg Frog kat Fly, omou uneployVel n p€Bodog act onwg Tnv opi-
OQpE LEOQ OTLC OIKEG TOUG KAAOELC.

Fevikd, otav SnpIoupyoUUE uLa KAAON, WG UTTOKAAGN LG AAANG, EKTOC amd TIG VEEG HeBO-
80U Ttou PocBETOUE, ETAEYOUE KAL TTOLEG OUTTO TLG UTtdp)ouoeg uebodoug Ba opiooupe Eava,
WoTE va evepyouV pe S1adopeTiko TPOTO oTnV UToKAAoN. Me auTto tov Tpomo e€elSikeveTal N
OUUTEPLPOPA TWV AVTLKELUEVWY TNG VEAS KAAONG.
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15n gpyaotnplakn acknon:

AC KAVOULLE HLaL ULKPI ETOVAANYPN TWV 00wV HABape PEXPL TWPA.

Oa avoifouue tnv kKAdon Frog Tou oevapiou pag kot 6a Stafdcoupe Tov KwSIKa TNG. ZTNV
TPWTN ypouur BAEmoupe tnv evioAr: import greenfoot.*;

Autn n evtoAn kavel tn BLBAL0ONKN Twv KAdoswv tou greenfoot SlaBEoiun yla xprion otnv
S1kn pog kAaon (Frog) kat mAnpodopel ouyXpOVWE TO LETAYAWTTLOTH YL To oL Ba BpeL TG KAA-
o€Lg tou Ba xpnolpomnotooupe otov kwdika. O aotepiokog oto TéAog dnAwvel OTL BéAoupe va
elvat SlaBéotpeg OAeg Tig KAAoeLS TnG BLBAL0ONKNG greenfoot KL oL KATIOLO GUYKEKPLUEVN KAGON.

H evtoAr} import mpémneL va mponyeitatl OAwWV Twv SNAWCEWV KAATEWV.

M v natooe e, [ B

tote Ba epdaviotel éva pRvupa Ad-
Boug otn uéBodo randomTurn, oto
onpeilo mou yivetal n KAnon g pe-
0866ou getRandomNumber, n omoia

if @nfmti.gethndorﬂuzber{lﬂﬁi(lﬂ]i
{
int angle = Greenfoot.getRandomiiusber (20);

turn (angle);

1

QVAKEL o pa aAAn KAGon, tv KAa-
on Greenfoot tng PBLBALOOAKNG TOU
greenfoot. ApoU Sev €xoupe SnAwoel
otnv apyn Ot Ba XpNOLUOMOLCOUE
puebodouc mou avrkouv otn BLBALOON-
Kn Tou greenfoot, 0 PETAYAWTTLOTAG
Sev avayvwpilel Tnv evtohn mou ypadoupe (Ewova 3.8.1).

|_rhlir wnid tnendtFdas [inr dsgrass)

cannot find symbol - variable Greenfoot

Ewkova 3.8.1 Mnvuua Aadoug o€ kArjon uedodou aAdng kAaaong

ALEOWG HeTA akoAouBoUv ta oxOoAla Tou divouv pla pikpn meptypadn tng kAaong. Eibape
OTL Ta OXOALa EeKVOUV Pe /** kat Tedewwvouy pe */. MmopoU e GUwWG Vo XpNOLLOTIOLGOULE T
SutAr avamnodn kdbeto (//) yia va ypdldoupe oxOALa o KatahaBEvouv HOVO Lo PO Kat
UopoU e va BAAOUUE OXOAL LULAG YPAUUNG OE OTOLASNTIOTE YPAUUH TOU KWELKA.

AkoAouBei n SnAwaon Tng KAAong mou cuvtaooetal cuvnBwg oupudwva pe Tov €€NG Kavova:

public class «ovopa kAdong» extends «Ovopa utepkAAoNG»

{

Nedia

Kataokeuaotég

MéBobol

}

Tig Aé€elg public class Ba T ypadouue mavra os kaBe kKAdon mou dnuoupyolpe. H Aé€n
public ovopaZetal npoadlopilotric mpdofacng koL Ba HARCOoULE YU aUTH AVOAUTIKOTEPQ OTO
enopevo kepahato. AkolouBel to 6vopa Tng KAAonG Tou To opiloupe pelg. Katomv pmaivel n
A€€n extends Kot to dvopa TG umepkAAoNnC, o pag mAnpodopel 6tL n kKAdon mou dnuioupyou-
pe elval urtokAAon TNG UTEPKAAONG TTOU SnAwVOUHE UeTA T AEEN extends.

Téhog akohouBel to {euyapt Twv aykUAwWV { kat } tou opilouv To cwa TG KAAONG Kol eKel
péoa dSnAwvovtal ol pebodol.

3.9 KaBobériynon ano yeyovota

'OAec oL oUyxpove ehOpPUOYEC AmALTOUV TNV £l0080 KAmolwy deSopévwy amo Tov xpnotn f
Tov £Aeyyo (kabodrynon) amod Tov XprioTn KAtd TV eKTEAEON TOUG. AUTO yiveTal Kuplwg UEow
Tou MANKTpoAoyiou Kat tou TovtikioU. Etdikd, ta matyvidia mou o Babuog aMnAenidpaong ue
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Tov Xpnotn eivat oAl uPnAAg, o XELPLOUOG TwV HECWVY €L0060U gival KouPLknG onpaciag. Auto
ylvetal péoa amd tov XEpLopd YyEYOVOTWY MOV TTPOKAAOUVTAL OMWE TO AT EVOC TARKTPOU n
n klvnon Tou TovTLkLoU AvW amd €va AVTLKELUEVO.

Av peletriooupe Tnv Tekunpiwon Tt BLBAL0Onkng tou Greenfoot Ba Bpouue tadopeg uebo-
S0UG yLoL TOV XELPLOUO QUTWV TWV YEYOVOTWY OTIWCE Elval oL TapaKATW:

public static String getKey ()
Emtotpédel To Ovopa Tou MARKTPOU Tou TtatOnke tedeutala. Av dev £xel matnOei
K@&roLo mMARKTPO, ard tnv teheutaia dopd mou kKANONKe, n getKey enotpedet null.

public static boolean isKeyDown (String keyName)
EAEyxel av €xel matnBel To MANKTPO e Ovopa keyName kat emiotpedel avriotol-
xa true n false.

public static boolean mouseClicked (Object obj)

EAEyxel av £XEL YIVEL KALK L€ TO TIOVTIKL OTO QVTIKELUEVO Obj Kot eMLOTPEDEL avTi-
otolya true n false. Av avti yla obj Swooupe Tnv TLun null Tote emiotpédetal true,
av €xel yivel KALK omoudnmoTte.

public static MouseInfo getMouseInfo ()

Eniotpedel éva aviikeipevo Mouselnfo To omolo mepléxel MAnpodopleg yla Thv
KOTAOTOoN Tou TovTikloU. Me tnv kKAnon twv pebodwv getX(), getY() E€pou e Tig
OUVTETAYUEVEG TOU onpelou OToU €yLVve To KALK eVvw, N getActor() pag emotpedel
TO QVTIKELEVO TTAVW OTO OMOLo €YLVE TO KALK.

16n epyaotnplakr Acknon:

Mopakdtw, divoupe €va mapAaSelypa EAEYXOU TWV KIVNOEWV TOU PATPAXOU HECW TWV TAR-
KTPWV Kol Tou Tovtikiol. Edw daivetal kat n onuacia tng pebodou act otnv ektéheon tou mpo-
ypaupoarog. Otav matrooupe to Ekkivnon n act emavalapBavetal cuvéxela. EToL urmopoUpe va
natape moMEC dopéc ta mAnktpa 1, 4, &, = yla va HeETaKVOUE To BATPAXO. AV AT COULE
TO MOVTIKL 0€ omoLlodnmote onpeio péoa otov Koopo, epdavilovial ol GUVTETOYUEVEG TNG BEonG
TIOU €YLVE TO KALK.

H nébodog randomTurn mou €kave To Batpayo va otpipel tuxaia péoa otov Koopo 6e pag
XPeLaleTal mia, ylati Tnv kivnon tou Batpdyou Ba tnv eAéyxeL MAEov 0 xprotng. Omote dlaypa-
doupe tn uéBodo randomTurn. Emiong Ba Staypdaoupe kat tn uéBodo turnAtEdge yia tov (610
Aoyo.

AnpovpyoUpue pia véa péBodo, pe to ovopa checkKeys(), mou eAéyyel av matrOnke KAMOLO
TAAKTPO OO TO TMANKTPOAOYLO 1 TO KOUUTIL OTo TO TovTikL. H umoypadn tng pebodou eival:

public void checkKeys().

310 owpa NG neBodou opiloupe SU0 aképateg PLeTABANTEG X Kal y TToU amoBnkevouv tnv
Tpéxouca BEon tou Batpayou otoug afoveg x Kat y. Katomiv, mpooBetoupe tn Soun eAéyxou
if mou ehéyxel av motnOnKke Kamolo MARKTPO kat Sivel evtohn oto Batpaxo va KivnBel mpog tnv
avdaAoyn kotevBuvon. Anhadn, av matnBei to aplotepd MANKTPO, N TN tng B£ong Tou Patpad-
XOU OTOV Afova X PELWVETAL KATd 4 KoL 0 BATPOXOG LETOKLVE(TOL OO TNV TPpEXOoUTa BEon Tou 4
Brnuota miow, otav ekteheotel n nEBodocg setlocation. AVAAoyeC eVEPYELEC TPAYLOTOTIOLOUVTAL
KOl L€ TO AT TWV AAAWVY TTARKTPWV.

Eniong, mpooBétoupe kat tn Soun ehéyxou if Tou eAEyxeL av MATHONKE TO KOUUML Ao To
TIOVTIKL Kal epdavilovTal ol cUVTETAYUEVEG TNG BEONG 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 kKAaong Actor, mtou €xet kKAnpovopnaelL n Frog.
H uéBobocg checkKeys() Ba kaAeital péoa ano tn puéBodo act tng kAaong Frog, evw Ba mpemet
va Staypaoupe tnv kKARon twv peBodwv randomTurn() kat turnAtEdge () uéoa amo tnv act,
adou n kivnon tou Batpayou Ba opiletatl MAEOV Ao To MANKTPOAOYLO.
To emdpevo Bripa eivat v aAAa€oupe Tov mopamavw kwdika Kat avtl va epdaviloval oL gu-
VIETOYUEVEC TNC BE0NC MOV €yLve KALK UE TO TTOVTIKL, va e€adaviletal To avTikelevo mou yivetat
KALK TIOVW TOU LE TO TIOVTIKL. AUTO EMITUYXAVETAL UE TN Xprion HeBodwv mou Ba Bpolpe péoa otn
BBALoOr kN tou greenfoot.
Ot puéBobol mou Ba ypelootoU e eival:
¢ Amno tnv kAdon Greenfoot: n mouseClicked mou emotpédel alndng (True), av €xeL motnBel
LLE TO TIOVTIKL KATTOLo avTIKeiheVo kat n getMouselnfo, mou emotpédel €va avtikeipevo TU-
miou Mouselnfo pe mAnpodopieg 6MWE, TO AVTIKEIUEVO OTO OTOL0 EYLVE KALK OITO TO TOVTLKL
KOlL Ol CUVTETOYHEVEG OTLC OTIOLEG EYLVE TO TIATN A TOU TTAKTPOU TOU TTOVTIKLOU.
¢ Amo tv kAdon Mouselnfo: n getActor, Tou emIOTPEPEL TO AVTIKEIUEVO OTO OTOLO EYLVE
KALK [LE TO TTOVTIKL.

¢ Armo tnv kAdon World: n removeObject, mou adatpei éva avtikeipevo ano tov Koopo. H
untoypadr ¢ pebodou removeObject eivat: void removeObject(Actor object). H puébo-
60o¢ bev emiotpédel kapla mAnpodopia (void) kat déxetal oav MOPAUETPO EVOL OVTLKEIUEVO
TUmou Actor. To QVTIKELUEVO 0TV MAPAUETPO TNG LEBGSOU eival autd mou Ba adatpedei
arnod tov Kéopo.

¢ Aro tnv kAaon Actor: n getWorld, mou emiotpedel Tov Kdopo atov omoio Bpiokovral Ta

QVTIKELEVA.
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O kWwdLKaG ou TPEMEL va YpaeTe eivat:

if (Greenfoot.mouseClicked( null ) ) {
MouseInfo info = Greenfoot.getMouseInfo():
Actor actor=info.getActor():
getWorld() . removeObject (actor) ;

3.10 Mivakeg

‘Evag mivakag elval éva avTKeELEVO, TTIOU €XEL TNV LKAVOTNTA KAl TNV BLOTNTA VAl UMOpPEL va
Séxetal kal va amoBnkeUeL, 0 GUVEXOUEVEG BECELG OTN VNN, Evav TpoKkaBopLopévo aplBuod
oTolyelwy, He TNV polnoBeon OtL OAa avrkouv otov (61o tUmo dedopévwy. AnAadn Ta otolxeia
mou Ba amnoBnkeutolv Ba eival Oha aképatol aplBuoi, i 0Aa dekadikol, ] OAa XOPAKTAPES, N
O0Aa avadopd oe Kamola avtikeipeva tng tdlog kAaong ktA. To péyebog Tou mivaka koBopiletat
TNV 8la xpovikn otypn tng nuoupylag tou kat dev emttpénetal kapio aAayn oto péyebog
TOU UETA TOV aPXLKO 0plopod tou. Me aMa Adyia, évag riivakag Sev €xeL tnv Lkavotnta va auvéo-
UELWVETOL SUVOULKA oVAAOYQ UE TOV OPLOUO TWV OTOLYELWVY TOU, KOTA TNV SLAPKELX EKTENEONC
£VOG TIPOYPAUMATOG. TO OVOUO EVOG TIVOKO TTAVTA ouvodeVEeTaL amd Ta cUPBoAa [ kat ] yia va
Eexwpllel amo Tov oplopd onolacdnmote AAANG petaBAntic.

Y10 mapakatw oxnua daivetal Evag mivakag déka BEoewv pe aképaloug aplBpols. H apib-
Unon twv Béoswv evog mivako Eekvdel amo To 0, Onwe cupBaivel KoL OTLG MEPLOCOTEPEC YAWO-
O€G T(POYPUULATIONOU.

Ma va avadpepbou e, o KABs €va oo Ta OTOLXELX IOV Elval amoBnKeuéva OTOV TVOKQ,
TIPETEL VAL XPNOLUOTOL|OOUE TOV avaAoyo aplBuo (index) mou avtutpoowrneVel tn B€on Toug
oTov Tivaka.

al0]  afl] al2] aB] a4l  al5]  ale]  al7]  a[8]  a[9]
| o | 10 | 20 | 30 | 4 | 50 | e0o | 70 | 80 | 90 |

O mapanavw mivakag oplleTal Ye TG MapaKATw 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 avagpepBbolpe oe €va otolxeio Tou Tivaka, xpeldletal va SNAWCOUUE TO OVOUO TOU
Tivaka Kaw tn 6€on autol tou otolyeiou. Mo mapadelypa yla vo. BEC0UE pLa VEQ TLUN OTO oToL-
X€lo otn B€on 2 Tou mivaka, SnAadn oto 30 OTOLKELD TOU TvaKa TNV T 23 Slvou e TNV eVToAn:

a[2]=23;

Av taAL B€houpe va au€RCOUE TNV TIUN TOU otolxeiou a[2] katd 1 Sivoupe tnv evioln

a[ 2 ]++; mou elvat .oobUvaun pe tnv eviohy a[2]€a[2]+1

AnAadn prnopoUpe va Sloxelpl{Opaote KaBe otolxelo evog Mivaka Omwe Kot pio LetaBAnth.
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MNpoooyn!!! Onweg daivetal kat anod To oxua, N npwtn B€on evog mivaka ival n B€on 0. Auto
onuaivel ot otav opiloupe vav mivaka 10 otolyeiwy, autd Bpiokovtal oTig BEoelg amo 0 €wg 9.

Apa 1o 40 otolxeio Bploketal otn B€on 3 tou mivaka kot to 100 otn B¢on 9.
eViKA To N-00TO otoleio Bploketal otn B€on n-1 tou mivaka, SnAadn elvat to a[n-1] .

Otav B£Aoupe va SLaBACOULE, va TUTIWOOULE 1) VoL EMEEEPYACTOUE EVOV TIIVOKO OOPUWVOULE
T OTOLXELQ TOU XpnoLuonolwvtag éva for kat auto emeldn oxedov mavra yvwpiloupe to mAnBog
TWV OTOLYELWV TOU TTivaka.

3TN Java pumopoU e va oploou e TTOAUSLACTATOUC TIIVOKES
int matrix[ ][] = new int[10][10];

Mia onuavtikr Stapopd Twv MVAKWY OTn java o€ oxEon e GANEG YAWOOEG POYPOUHOTL-
opoU, lval OtL otn Java kaBe mivakag £xeL éva medio pe ovopa length to omoio mepléxel To
uéyebog Tou mivaka. Ma mapadelypa n mponyouuevn dour for unopet va ypadtel kat wg e€NG:

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

To nmapakdtw TUAKo Kwdika uTtoAoyilel To aBpolopa OAWV TWV OTOLXELWV TOU TVaK
intS=0;
for (inti=0; i< a.length; i++) {
S=S+ali];

String strArray[ | = new String[10]; //Aecoucvet 5éka Oéoeig

Mpoooxn!!! OL 6éka BEoelg Tou mivaka ou Seapevovtal adopolv Tn dlelBuvon HvAUNG oTnV
omnola Bplokovtat ot gupBolocelpgg. Apxika €xouv Tnv Tun null. Ma va toug dwooupe T Ba
TIPETEL VO SNULOUPYNROOUE EeXWPLOTA KABE avTikeipevo strArray/i] XpNOLLOMOLWVTAC TOV TeAE-
OTH hew OMWGE OTO MAPAKATW MAPASELY AL

for (int i=0; i<strArray.length; i++)

strArray[ i ] = new String( "H 8€on pou otov mivaka eival" +i);

Me autdv tov Tpomno anobnkeloupe og kaBe BEon tou mivaka tn cupBolooelpd mou BEAouUE.

17n epyactnplakr aoknon:

Emotpédoupe oto oevaplo pag FrogEatFlies, omou 6 aAdafoupe tov kwdika tng nebodou
checkKeys tng mponyoUupevng AoKnong, ToU TIEPLEXEL Lo OELPA amo if eVIOAEG Kat Ba Thv Ulo-
TIOLNOOUUE e SLadopeTIKA AOYLKI, XPNOLLOTIOLWVTOG TIIVAKEG.

Kat’ apxnv SnAwnoupe otnv apxn tng KAaong Frog €va mivaka cupfoAooelpwy E TO Gvoua
pliktra, mou amoBnkeveL TG SLaDOPETIKEG OVOUAOLEG TWV TTARKTPWV:

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

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

‘EToL, avti va €xoupe Téaoepelg SladopeTikeg SopEG eAéyxou if, umopolue va KahoUpe Tov
niivaka pliktra péoa o’ éva Bpoyxo for mou Ba mepiéxet povo pia doun emavainng if, wg e€ng:

for (int i=0; i<pliktra.length; i++) {
if (Greenfoot.iskeyDown( pliktra[i]) ) {
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Twpa To epwtnua gival, mwg 6a cuvdécoupe Tov index yla kaBe mloyr) MARKTPOU UE TNV
KatdAAnAn kivnon mou mpémeL va KAvel o BATpaxog;

ITnV mponyouuevn aoknon edape OtL n kivnon tou Batpdyou kabopiletal ano tnv aAayn
OTNV T TNG CUVTETAYUEVNG X N TNG Y KABe dopd. ITnv kivnon mpog T’ aplotepd adatpolpe 4
QIO TO X, EVW OTNV Kivnon mpog ta §e€ld mpooBEtoupe 4 0To X. To AVTIOTOLXO KAVOULE KAl e
10 y. Emiong, otav ot TLéG TwV X Kat y Sev ahhalouy, ival oav vo TPOCHETOUE OTNV TLUN TOUG
10 UNdév. Tuvoilovtag Ta mapATAVW, EXOULE SLaPOPETIKES TIUES TTOU TIPETEL va TPoaB£oou e
OTO X KOlL 0TO Y Kol UTEG StadpEpouv avaloya pe tnv katelBuven mou mpénel va kvnbei o fa-
atpayoc. Apa, Ba xpelaotoUpe dUo mivakec. Eva mivaka mou amoBnkeUeL TIC TYUEC TTOU TTPOCBE-
TOUE OTO X, ylo KaBe kateBuvon Kat €va Tiivaka Tou armoBnkeUEL TIG TLEG TTOU TTPOCBETOUE
oTo Y, Ylo KaBe katevBuvan.

OL 600 mivakeg Ba SnAwBouv KL autol otnv apyn tng KAaong Frog, wg e€NG:
private int[] xOffset={0,4,0,-4};
private int[] yOffset={-4,0,4,0};

Téhog, péoa oto owpa tng if Ba kahovupe t uEBoSoO setlocation, ou Ba mpoaBETeL TNV Ka-
TAAANAN T amo toug SU0 TIVAKES, OTNV TLUA TWV X KoL Y QVTIOTOLXA.

O kwdkag tng kKAaong Frog peta tnv aAayn the uebodou checkKeys Ba yivel:

public class Frog extends Actor

{

private String[] pliktra={"up","right”,"down","left"};
private int[] xOffset={0,4,0,-4};

private int[] yOffset={-4,0,4,0}:

}fii

* Act - do whatever the Frog wants to do. This method ia called whenever
* the 'Act' or 'Run' button gets pressed in the environment.
* J
public wvoid act()
{
checkKeys():

public void checkKeys ()
{

for (int i=0; i<pliktra.length; i++) {
if (Greenfoot.isKeyDown(pliktra[i])) {

setlocation (getX () +xOffsec[i] ,gecY () +yOffsec([i]):

S/

if (Greehfoot.mﬂuseClick&d( nuall )} ) §
MouselInfc info = Greenfoot.getMouselnfo():
Actor actor=info.getActor():
getWorld() .removeCbject (actor);
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3.11 ApaoTtnPLOTNTES

Apaotnpotnta 1

Na emekteivete TNV mponyouuevn edappoyn oto Greenfoot, £ToL WOTE 0 XprioTnG va opilel
QPYLKA OO OVTLKELEVA XPELALETAL, KAVOVTAC KALK 0€ KOTAAANAQ onueia otov Koopo, Omou Kal
Ba &nuLoupyolvTalL Ta AVTIKELEV. Ta OVTIKELEVA QUTA Va armoBnKeVovTal og évav Tivaka ano
QVTIKE(MEVA QUTOU TOU TUTOU, ToV omtoio Ba éxete dnULOUPYNOEL TTPONyoUUEVWG. Otav yeploel
0 Tivakag vo gpdaviletal katdAAnAo pivupa otov Xpnotn Kot va teppatiletat n dtadikaoia

Sdnuoupyiac.

Apaotnpotnta 2

@€Aoupe oTo ogvApLO pag va epdaviletal pia véa puya otov Koopo, 0tav KAmoLa TpwyeTal
armno to Batpaxo. AUTo ylvetal, av To aVTLKEUEVO BATPAXOC, UMOPEL va TTEPACEL KATIOLO VU LA
oto avtikeipevo Koopog. O Koopog (FrogWorld), n meploxn dnAadr otnv 066vn mou ektulicoe-
TAL TO OEVAPLO UAG, ELVAL KL AUTOG €val aVTLKELEVO. To pvupa ou Ba mepdoel n kKAaon Frog
npog tov Koopo Ba sival: «tornobetnoe pia véa piya, LOALS KamoLa e¢adaviotei».

Apaotnpotnta 3

Meplkég dopeg BEAOULE va AITAOTIOL)COUE TOV KWELKA MG, WOTE Vo araAAayel amo enou-
oLWOELG AemTopépeLeG. Mo opddelypa idape OTL yia va epdavicoupe Eva pivupa otnv €€odo
TIPETIEL VAL XPNOLLOTIOLGOUE TNV EVIOAN:

System.out.println (“To ufvupd pou”);

Ma va pnv ypadoupe oAOKANpn tv evtoAn Ba pnmopoloape va opiocoupe pia véa pébodo
writeln w¢ €€nc:

public static void writeln(String message)

{

System.out.printIn(message);

}

Me auTtdv Tov TPOTIo N OPATIAVW EVTOAN YpadeTal MALov we £ENG:
writeln(“To uvupa pou”);

n onola paivetal oAU Lo amAn, yati €xoupe amokpUYPEL TO yeyovog OTL KAAOUUE pia LéBo-
50 Tou avtikelpévou out TG KAGonG System.

Na xpnoLUoMOoLOeTe TTOPOUOLA AOYIKN YLA Vo 0ploeTe avtioToleg HeBOSOUG, yla eloaywyr)
SeSOUEVWY KO EKTUTIWGT AMOTEAEGUATWY 1] SLAYVWOTIKWY UNVUUATWY, AITAOTIOLWVTAG TLG AVTi-
otolxeg ueBodoug tng kKAaong JOptionPane.

Apactnpotnta 4

Na uvlomotoste o Java Tto mawxvidt “Mavtee tov aplBpo”. Ito mayvidl auto apxika, o
XPNOTNG SLVEL TO KATW KOl TO TAVW OPLO TWV apLBUWVY KAl TIPAYEL TUXOi VAV HUCTIKO apLlBuo
HETAEY OUTWV TWV oplwv. XTN CUVEXELD, EeKLVAEL TO TTOLXVIOL TO omolo £xel wg e€ng: O maiking
uropel va KAVEL TG £€NG EPWTNOELG:

Eivat uikpotepog amo ....

Eivat ueyaAutepog ano ....

Eivat iooc UE ...

Omou .... Eival évag aptBpdg mou Sivel o xpriotng. To mPoypappd cog Ba amavtd pe voL i
OxL Ko Ba teppatilel 6tav o maiktng Ppet TeAkA tov aplBud. Ito télog, Ba epdavilel Kot mOoe
EPWTNOELG XPELAOTNKE VAL KAVEL O TTAKTNG
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Apaotnpotnta 5

YAomolnote to mapandvw navidt “Mavtee tov aplbud”, aAAd twpa o maiktng ivat autog
TIOU OKEDTETAL TOV apLOUO Kol 0 UTIOAOYLOTHG ival auTog mou Paxvel. Tkedteite évav amodotl-
KO TPOTO yLa Vol BPeL 0 UTTOAOYLOTHC YPHYOPA TOV LUOTIKO aplOUO.

Apaotnpotnta 6

Mpayte pa péBodo public String reverseString(String word) n omoia emotpedel Tn AN
word avteoTpappévn, T.Y. av Swooupe Java Ba mapou e aval.

Mpayte pio péBobdo public boolean isPalindrome(String word) n omola ghéyyxel av n A&én
word eivat mtaAvépopikr (kapkwikn), SnAadn dtapaletal to i6lo katl mpog TG Suo KateuBUVOELS,
.. radar. Na xpnouomnotroete tn uébodo reverseString .

Apaoctnpotnta 7

Itov aAyoplBuo kpumroypddnong tou Kaioapa, 6nmwe dpaivetal oto mopakdtw oxnua Kpu-
niroypadnaong, KABe ypAappo aVTLOTOLKEL 0TO ypaupa Tou Bpioketal évav aplBuo Béoewv niow
Tou oto aAdapnto. Ito mapakdtw oxfuo to E kpumrtoypadeital wg B, Siott to B Bpioketal 3
B¢oelg miow tou. O aplBuocg 3 sival N mMapAUETPOG Tou ahyopiBuou.

[A[B[C|D]EJF]

[A[B[C[D]E]F]

Noa ulomowjoete tn péBodo public String encode( String plaintext, int shift ) n onola 6éxetat
TN A€§n mou BENoupe va kpumtoypadnoou e Kal TV apapetpo shift. Ma mopdadeyua, av B¢-
Aoupe va kpumtoypadrooupe tn Aé€n Java aAddalovtag kaBe ypappa Ue auto mou Bploketal 3
B€oeLg iow tou, KahoU e Tn pEBodo we €Ne:

String cipherText =encode( “Java”, 3 )

3TN OUVEXELD, va UAOTIOLNOETE TNV mapandvw PEBoSo €Tl WOTe, va UAOTIOLEL KOl OITOKPU-
nitoypadnaon. Itnv nepintwon autr Ba npémnel va §00el n mapapetpog kKpumtoypadnong Le ap-
VNTLKO PO T.Y. —3.

Na onUELWOEL OTL N LETATOTLON TWV YPAUUATWY Elvat KUKALKY, SnAadn petd to Q eivat to A.
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Avtikelpevootpedn MPOYPOUHATIONOG



4. Avtikeevootpedng MPOoypPOoUUATLONOC

Ewcaywyn

Yrapyouv Sladopa idn MPoypaUUATIONOU OMWE 0 cuvaptnalakog (Lisp, Haskell), o Aoyt-
KOG (Prolog) o Stadikaolakdg (Pascal) kal 0 avilkeluevooTpedng MPOoypapUATIoNoC. Kabe mpo-
YPOUUOTLOTIKO UTIOSELY Ol £XEL TOL TIAEOVEKTIUATA TOU. QOTO0O0 QUTH TN OTLYUN TO EMIKPATECTEPO
TIPOYPOULOTIOTIKO UTIOSELYA ELVaL TO QVTLKELUEVOOTPEPEC. OAeC oL GUYXPOVEC YAWOOEC TIPO-
YPOUUOTIONOU uTtoaTtnpi{ouv Ta BaoLKA XOPOKTNPLOTIKA TOU QVTIKELUEVOOTPEDOUC HOVTENOU,
oto omnoio n edpapuoyn oxedialetal pe Baon tn Soun Twv dedopévwy (data — centric) Ta omola
QVOTTOPLOTWVTAL LE TN HOPPN OVTIKELLEVWY SLAdopwV KAACEWY. O AVTIKELUEVOOTPEPNC TTPO-
YPAUUATIONOC (object-oriented programming), | AN, epdaviotnke ota TéAN tng dekaetiag Tou
1960 kal koBlepwBnke kata tn dekaetia Tou 1990, aviikablotwvtag os peydAo Babuod to mapa-
5001aKd UTIOSELYHa TOU SOUNUEVOU TTPOYPApMATIOMOU. ZTov Al ot Stadikacieg mou opilovral
YLOL TOV XELPLOMO KaL Thv enefepyacio Twv Sedopévwy elval TuRpa pLag Soung dedopévwy mou Ta
TEPLBANEL WG aUTOVOUN ovTdTnTa. AUt N Sopn 6€60UEVWV KOAELTAL OVTLKELUEVO KaL OrOTEAEL
TPAYLOTIKO OTLYULOTUTIO OTN UVIN EVOG oUVBETOU, TUMOU Sedopévwy ovopatt KAdon. H kAdon
opilel Too0 ta Sedouéva 600 Kal TIg Sladikacieg oL omoieg embpouv emAvw Touc. Autr urnpée
N MPWTAPXLKN Kawotopia Tou Arl.

Tat TILO GNUAVTIKA XOPAKTNPLOTIKA TOU OVTLKELUEVOOTPEPOUG MPOYPANUATIOHOU TTou Ba ma-
pPOUCLOOTOUV O QUTH TNV EVOTNTA ELvVaL:

e EvOulakwon (Encapsulation)

¢ KAnpovopikotnta (Inheritance)

¢ NoAupopdLopdg (Polymorphism)

OL TILO XOPOKTNPLOTIKEC YAWOOEG TOU OVTIKELUEVOOTPEDOUG UTtodeiypatog eivat n Simula, n
SmallTalk, n C++ ko n Java tnv omola pehetape o autd T padnua.
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Zto)oL

OL paBnTég va pmopouv va:

Opilouv TiG SLKEC TOUG KAAOELG

Enekteivouv N6N udpxouoeg KAAOELS

Avayvwpilouv TNV eMavaypnoLLomoinan KWOKa HEoa amd TNV KANPOVOLKOTNTA
E€nyouv tn dadopd petatl unepdpoptwaong Kot moAupopdLlopol

AnpoupyoUv ta S1ka Toug makeTa we BLBALOBAKeC AOyLOUIKOU

Avayvwpilouv To TAEOVEKTAATA TOU QVTLKELLEVOOTPEDOUG POYPAUUATIOUOU

Evotnteg kepalaiov

Oplopoc ocuVBeTwY TUNWY / KAAoEWVY
Kataokevaotég kat Kataotpodeig
Mpoaodioplotég MpdoPaong
KAnpovouikotnta

Yrnepdoptwon

MoAupopdLopog

Awaouvdéoelg (Interfaces)

Moakéta (packages)

H afia tng adaipeong
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4.0 H BBA0OnRkn JTF tng ACM

H BBALoBnkn JTF (Java Task Force) tng ACM £€xel avamtuxBel yLo eKMALSEUTLK Xprion Kot €XEL
0TOX0 va SleUKOAUVEL TNV avarmtugn ebappoywv otn YAwooa Java. H xprion t¢ BLBAL0BNKNG pag
Sivel n Suvatdtnta va XpnoLULOMOL|ooUE £TOLUA avTIKEipeva Kot peBddouc yla eicodo/é€odo
Sebopévwy, oxedLaopo ypadikng Slemadng 1 XeLPLOUO yeyovoTwy, amodelyovtag EMOUCLWOELS
TEXVIKEG AeTtTopépelec. Mmopeite va katefaoete tn BLBAL0ONKN amo tov Siktuako Tomo http://
jtf.acm.org. 2tov i6Lo SIKTUAKO TOMO UTIAPXOUV KaL OL amapaitntol odnyot yLa tn xpnon g Pi-
BALoBrkNg.

Napakdtw daivetal Eva amAo mpoypaupa Le xprion tc BBALORKNg tng ACM.

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

public void run( ) {
printIn("To mMPwWTO MOV .... arAG poypappa’);
}

}

Me Tnv eKTéAEOT TOU MPOYPAUUATOC eKTEAE(TAL N UEBOSOC run. H kAdon Test kKAnpovopel amno
tnv Program tn¢ ACM Siadopa makéta mou nepthapPavouv pebodoug eloddou/e€66ou Onwe
elvat n println, yla va kavoupe tn {wn Hog mo eUKOAN.

H npooBrkn tng JTF oto Eclipse ylvetat moAl eUkoAa. Adol Snuloupynoste €va véo project
TIPETEL va TPOCBECETE TO acm.jar otig e€wtepLkég BLBALOONKeS (external libraries/jars). Av bev
xpnotpormoleite to Eclipse aA\G mpotipdte va SOUAEVETE Ao TN YPOUUN EVTOAWY, TOTE Ba Tipé-
TeL va cupumepAaBete tn BLBALOONKN KAl KATA TN LETAYAWTTLON KAl KATA TNV EKTEAEDN.

4.1. OpLopdg 2UVOeTWY TUNWV — KAACEWV

Me e€aipeon toug Bactkolg Tumoug tng Java (int, float, boolean, kAm) ta mavta eivat avtt-
Kelpeva kamolog kKAaong. H kAdon eival ouclootika évag ouvBetog tumog Sedopévwy edodia-
OUEVOG UE TIG AELTOUPYIEC XELPLOKOU Twv Sedopévwy. EKTOC amo T KAAOELG TTOU £pXOVTaL UE
N YAWOOQ UIOPOULE KOl EUELG va 0ploOUE TIG SIKEG LOG KAAOELG KAl va SNLLOUPYHOOUKE T
SIKA UaG AVTIKELPEV OWG KAVAUE OTLG TIPONYOUEVEG EVOTNTEC Ue TIC KAAoeLg Car Kal Frog. Ot
KAQOELG QUTEC HrtopoUv va BewpnBoulv cav kalouria ta omoia §ivouv {wr 0 OUOLA AVTIKELLLE-
va ta omoia eivat to £va avtiypado tou GAou. Ta avtikeipeva autd ta Aépe ToANEG hopEG Kat
OTLYHULOTUTIOL TNG KAAONC, LLE TO OKETTTLKO OTL N KAAoN lvot armAd piat adatpeTikn avamapaotacn
TWV OVTLKELLEVWY EVW TOL OVTLKELLEVA ElVaL OUTA TIOU €XOUV UTIOOTAON KOL UAOTIOLOUV TNV ava-
T PAOTOCN OUTH.

Nopakdtw Sivoupe Tov oplopd evog olvBetou tumou Sedopévwy / kKAdong Person yia tnv
amnoBnkeuon twv otolxeiwv 6Aou to EuPuyxou duvaulkol evog oxoleiou (Labntég, kaBnynteg,
SLOLKNTIKO TPOCWTILKO).

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

}

'OMot €xouv otn Baon 6edopEvwy TOU GYOAEIOU OVOO, EMWVULO Kot VOV Hovadiko aplouo
untpwou (id).
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Na onuewwBel otL kaBe kKAGon mpémel va oplletal oe EexwpPLoTO apxelo pe To (6lo dvopa Kat
KatdAnén .java, .. Person.java .

4.2. KaTtooKEVALOTEG Kol KtaoTPodei

KaBe k\aon mpemel va €xel Touhdylotov pio uEBodo n omola ekteleitat Otav Snuioupyeitat
£v0L OVTIKELPEVO TNG (OTLYULOTUTIO TNG). AUTEG oL LEBOSOL AéyovTal KATOOKEVAOTEG (constructors)
™NC KAdonc. O KATOoKEVUAOTHG £XEL TNV €uBUVN Suo Aettoupywwy: 1) va deopelost Tnv anapai-
TNTN MVAHN VL0 TO OVTIKE(PEVO TIOU SnLoupyeital 2) va apXLKOTIoLOeL OAEC TIC LETAPANTEC N T
QVTLKELLEVA TIOV €lval EVOWUATWUEVA.

H 8nAwon Tou KATAOKEUAOTH LOLALEL ApKETA UE TN SHAwaon TNG LeBodou, aAAd EXEL KATOLEG
Sladopéec:

e Aev €XeL OTE TUTO emioTpodnG (1.X. int, boolean, k.a) oUTE OUWE CUVTACOETAL Ue TN AEEN

KA€LSL void peta tn AéEn public.

e To 6vopa Tou gival mavta To (810 pe to ovopa TG KAAong

MropoUv va urtdpxouv S1adopec eKEOTEL KATACKEUAOTWY yLo Lol KAAon mou StadEpouv
oto MA00¢ Twv mapapétpwy tou Séxovtal, aAAd yla tn dnploupyio eVOG AVTIKELUEVOU (OTLYHL-
OTUTIOU) UITOPOUHE VO XPNOLUOTIOLICOULE HOVO €vav oo autoUc. O KOTOOKEUOOTHG TToU Sgv
naipvel kavéva oplopo Aéyetal mpokaboplopévog kataokevaothg (default constructor) tng
KAQONG Kol dnULoupyEiTaL aQuTOpaTA av EPELS deV OplOOUE KAVEVAY KATOLOKEUAOTH).

Ag doUpe Sladopa 18N KataokevaAoTwY yila TNV KAGon Person:

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

}

Ta dedopéva firstname, lastname, id Aéyovtal nedia tng kAdong Person. KaBe avtikeipevo
NG KAAonG Person eunepléxel Ta tpla autd nedia.

H mapakdtw evioAr 6ev Snuioupyel Kavéva avtikeipevo, aAAd povo Suo BEoeLg ot pUvhiun
otnv omnoia Ba kataxwpenBouv ol SleuBUVOELS 0T UVAUN TWV OVTIKELUEVWY alan kat alonzo dtav
autd SnuioupynBoulv. Itnv Java autd ovopdalovtol avadopEG oTa AVTLKEIUEVA.

| Person alan, alonzo; |

o va SNULOUPYCOULE T OVTIKELUEVO TTPETEL VO KAIAETOUE TOV KOTALOKEUOLOTI) TNG KAAONG
xpnotpomnotwvtog tn Aé€n new. H dnAwaon apxilel pe tn Aé€n new mou akoAouBeital amd tov
KOTOLOKEUOTH TOU OVTLKELLEVOU.

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

Twpa €xouv dnuioupyndei Suo avtikeipeva pe 1§ 11eg mpokaBopLopEVEG TIEC. Av BEhoupe
va aAda€oupe ta Sedopéva xpnotponoloUue tov teleotr) teheia (dot-notation) . yia mpooBaon
ota debopéva:

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

AvTi va SWOOUE TIUEC OTOL OVTLKELUEVA UE AUTOV TOV TPOTIO B Ta oAU KAAUTEPQ AV AUTEG
oL TLHEC Sivovtav amd Tov Kataokeuaotr. MmopoUue vo opiooupe évav AANO KOTOLOKEUOLOTH] O
omoliog va d€xetal oav oplopaTa TIG TIHES TWV TESiwV:
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public Person(String firstname, String lastname, int id) {
this.firstname = firstname;
this.lastname = lastname;
this.id = id;
}

H &eopeupévn Aén this eival pua avagopd oto avtikeipevo mou dnpoupyeitat. Napatn-
pnoTe OTL N mapduetpog firstname tou kataokevaotr €xeL To (6Lo dvopa pe to medlo firstname
™G KAAoNG. Mwg Ba E£peL 0 PLETAYAWTTLOTNG TToLa Ao TG SUo HeTABANTEG EVVOOUE; 2TV Ipay-
patkotnta n petaBAnth mou Ba “emikpatnoel” elval n MAPAUETPOG N omolo EMIKAAUTITEL TO
neblo g kKAaong. Ma va Eexwpioovpe ta media tng KAAong avadepOUNOTE O QUTA HECW TNG
avagdopdg this. H avadopd this eivat moAd xpnotun ylati ouolaoTikd To (810 avTiKeievo TepLE-
XEL lla avadopd oTov €QUTO Tou. Ma va SnULoUPYNCOUE TWP TO 1510 aKPLBWE OVTLKEIUEVO UE
T(PONYOUUEVWG SIVOULE TNV TIAPOKATW EVTOAN:

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

Y€ OPLOMEVEG YAWOOEG TTPOYPAUHOTIOHOU Omwe n C++ kat n Object PASCAL og avtidlaoto-
An L& TOUG KATAOKEUAOTEG (constructors) unmapyouv ot kataotpodeig (destructors) oL omoiot
ekteAolV akplBwe ta avtiotpoda Bripata, SnAadr anedeuBepwvouv Uvnun av €xeL SeCUEUTEL,
KAgilvouv apyeia Tou £XouV aVOIEEL KaL YEVIKOTEPO AMOSECUEVOUV OUOAA TOUG UTIOAOYLOTIKOUC
TIOPOUC TIOU XPNOLUOTIOLEL TO avTLKeipevo adou Sev ypetalovtal mAEov. ITnv Java Sgv umtdpyouv
kataotpodeic S10tL n eubuvn tng anodéopeuong Sev PapUveL TOV TTPOYPOUUATIOTH OAAA TN
yAwooa. To €pyo auTo To £xel avaldBel o cUNEKTNG amoppLupdtwy (Garbage Collector) o onoi-
0G EAEYYEL TN VAN YLOL OVTLKELEVO TIOU SEV XPNOLULOTIOLOUVTAL TTAEOV KOl TIPETTEL VOL “KATALOTPA-
doUV”. O GUANEKTNG QMOPPLUUATWY Elval HEPOC TNG ElkoVIKAC unxavng (Virtual Machine) tng
Java n omola poALg Stamiotwoel 0Tl 0 owpocg (heap) TNG LVAUNG KOVTEVEL VOl YEULOEL EVEpYOTTOLEL
TO OUAAEKTN QMOPPLUUATWY. ETOL 0 TpoypappaTtiotnG € XpelAleTal VO AV OUXEL yLa To TTOTE Kal
av Ba eEAeUBEPWOEL £V CUYKEKPLUEVO TULA TNG UVAUNG.

QOoTO00 UTIAPXOUV TIEPUTTWOELS TToU Ba BEAAE TIPLY AMOSECHEUTEL VOl AVTIKELEVO VOL KA~
VOULE KATIOLEG ONOVTLKEG EVEPYELEG, OTWG Va KAElooUE opaAd Kamola apxeia. Mo autov Tov
OKOTO UTtap)xeL otnv Java n péBodog finalize() n omola umapxetl o kABe KAAON KaL TNV onola
UIOPOULE VO UNOTIOLOOUE HOVO av To Bewpolpe anoAUtw anapaitnto. H finalize kaAeltal
QO TOV GUAAEKTN QMOPPLUUATWY Alyo TTpLV TNV KOTaoTpodr] TOU aVTIKELEVOU. H LAomolnan tng
finalize avadépetal wg finalizer.

Avadopég o avtikeipeva

210 KedAAaLo 3 OTOV EPLYPAPAE TO MEPACA TIOUPAHUETPWY KOTA TLUN €lmope OTL OTAV TEP-
VALE WG MAPAUETPO o€ pia HEB0SO Eva avtikeipevo Sev Snuioupyeital aviiypado tou aAha
avtiypado tng HetaBAnTNG ou TepLEXeL TN SlelBuvon UVANG OTIOU BPIOKETAL TO OVTLKEIUEVO.
Auto daivetal kaAUTEPA OTO MAPAKATW TMAPASELYUOL:

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

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

alonso = alan;

alonso.id = 496;

MeTa TNV eKTEAEDN TWV TTOPATIAVW EVTOAWYV €XeL aAAdgel To medio id Tou avrtikelpévou alan;
Ac 60U E TO MAPOKATW EMEENYNUATIKO MAPASELYUA. APXIKA EXOUUE SNLOUPYNOEL T SUO AVTL-
kelpeva alan kat alonso tng kKAdong Person. H katdotaon tg pvAung daivetal oto mopakdtw
oxAua:
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h‘AlanH
alan < “Turing”
1
“Alonso”
: [ n
alonso Church
2

21N ouveéxela adou dwWaooupe otnv evioAr alonso = alan n véa katdotaon otn WvhAun ivatn
e€ng:

“Alan”
alan " | “Turing”
1
alonso “Alonso”
“Church”
2

AnAadn o Alonso Seiyvel mAéov otn B€an HvNG Tou avtikelévou alan. Twpa daivetal ot
ot petaPAntég alan kat alonso Sev eivat ot 181eg avrtikeipeva oM Seikteg atn pvrun omou Bpl-
OKOVTOL TOL TIPOY LATLKA AVTIKELPEVR. MEOw aUTWV TWV SEIKTWV f avadopwyv OTtwg Aéyovtal otnv
java urmopoU e va GTEAVOURE UNVUUATA OTO AVTIKELPEVa KaAwvtag Ti.Y. TI§ ueBodoug toug. Qa-
VTAOTELTE TNV avadopd oav Eva TNAEXELPLOTAPLO KAl TO AVTIKE(HEVO oav pia tnAedpaon. Mmo-
POULE VA LETAKIVOUUAOTE O€ £vVa SWHATIO aAAd Sev XpelAleTal Vo LETAPEPOURE pall pag TV
TNAedpach MapA LOVO TO TNAEXELPLOTIPLO HECW TOU OTOLOU UIMOPOULE va XELPL{OUOOTE TNV TN-
Aeopaon. To LOVIEAO QUTO TTPOCOOLALEL OTO AVTIOTOLXO MOVTEAD UVAUNG TNG Java av Sextolue
OTL puropoUpe va aAAAEouUE KOVAAL 0TV TNAEOPOCT LOVO QMO TO TNAEXELPLOTHPLO KL OXL amd
KovTd, omote av xabel n XaAdoelL To TNAEXELpLOTAPLO SeV EAEYXOUUE TNV TNAEGPAON.

27O MAPANAVW apAdelya To SeUTEPO AVTIKELLEVO Sev Exel TAEOV KATOLa avadopd Tou va
Seiyvel og auTo, omdTe SV UMOPOUE TILAL VAL TO XPNOLUOTIOLO0UE. Oewpeital amo tny Java oav
L0l TIEPLOXN MVALNG TIOU TIPEMEL VAL AmOSECUEUTEL KATL TO Omoio Ba yivel HOALC TNV evtomioeL o
OUAAEKTNG amoppLppdtwy (garbage collector), To £L61k0 MPOYPOLLUA TNG ELKOVLKNAG LNXAVAG TNG
Java mou €xeL oKomo TNV eKKABAPLON TNG LVAKNG.

MetaBipaon napapétpwv kat' avadopa

210 endpevo napadeypa daivetat n dadopd otn uetaBifaocn mMopapETpwy LETAEY UETA-
BAnTwv Baokwv TUMWVY 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 napadetypa Ba deite otL evw n petaPAnt N v aAAleL Tun,
apa yla auth dnuloupyeital avtiypado, to nedio id tou avtikelpévou alan €xel yivel 110. AnAa-
61 otav petapiBalovpe va avtikeipevo oe po pEBodo ol ahhayEg péoa yivovtal oto i6lo Kot
oxL og avtiypado tou.

Av avtiylta who.id = number Sivape tnv evtoAr; who = new Person( “leonard”, “euler”, 10)
TO avTiKeipevo alan Ba aAAale;

4.3. Npoodloploteg MNpooPaong

MéxpL Twpa eidape yla To WG opiloupe pia KAGan Kat pia pébodo atnv KAAon autr KL OTL
UIpooTa amo kabe dnAwon puebodou kat kKAaong umdapyel ouvnBwe n decueupévn AEEn public
TIOU ovoualeTal poadloplotrg npocPaocng. Ot mpoodloplotég mpdoPfaong sival SECUEVUEVEG
A€€eLg TG omoieg mpooBEToupe og KAAOELS, ueBOSoUC Kal HETAPBANTEC yia va aAAayBel n cupre-
pudbopad toug. H java €xelL TEooepelg TPOadLOPLOTEG TPOaPacng oL omolol ivad:

private-Emutpénetal n npdéoPoaon oto nedio/péBodo povo péoa otig peBOdoug auThg TG
KAGonG aAAd OxL OTIG UTTOKAGOELG TNC.

protected- Enitpenetal n npocPaocn oto nedio/uebodo povo otig pe®d8oug TG KAGAONG au-
TNC KABWE KoL 0TI UTIOKAGOELG TNC.

public- Erutpénetal n npocBacn oto nedio/péBodo og GAOUC, AKOUA KOL OO OVTLKELUEVO
AAANG KAAoNG.

tirota — To nedio/péBobdog elvat public aANG pOvVo yLa TO TTAKETO TTOU OVAKEL.

AC TPOTIOMOL OOV E TNV KAGGN Person Tou oploaple Mopamavw Kat avtl yio Tov mpoacdlopl-
ot npocBaong public ag BdAoupe tov mpoadloplotn private otn B€on Tou.

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

}

KaL oG eMavVoAABOULE TIG (OLEG EVTOAEG e TPONYOUUEVWG:

alan =new Person();
alan.firstname = “Alan”;
alan.lastname = “Turing”;
alan.id=1;

To amotéAeopa mou Ba TAPOUUE OV UETAYAWTTIOOUE TIG MApAMAvVW eVIOAEG Ba elval To

TIOPAKATW HAVUHO AdBoug KaTA T LeTayAwTTion:
The field Person.id is not visible

To URVUMA QUTO oG A€l OTL ev UmopoUe va €xoupe mpooBacn oto nedio id tng kKAAong
Person. Auto cuvéPn eneldn opiloape Ta media tng KAAoNG private, KATL ToU podavwe onuaivet
OTL 6ev UMOPOUUE va €XOUUE POOPACH OE AUTA 0€ KWOLKA EKTOC TNG KAAoNG. O TpoypoUUaTL-
OTNC Ttou Ba XpNOLUOTIOLAOEL TNV KAAON OToV KWOLKA Tou Sev Umopel va £xeL TpooBach o auta
ta nebla amnevBeiac. EToL eMITUYXAVOUUE Eva amd TO PACIKA XAPOKTNPLOTIKA TOU OVTLKELUEVO-
otpedoUg mpoypappaTiopol Ty evBUAdKwon.
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EvOuAdakwon (Encapsulation) koleltat n amokpun twv Sedopévwy plag KAAong amd 1o
umtoAourto MPOYPAUUA ETOL WOTE N TPOGRACN OE QUTA VO ETMUTPEMETAL LOVO HEOW KATAAANAQ
oxedlaopévwy dnuoctwv peBodwv. O oKomog ival Vo TEEPLOPLOTOUV OL EVEPYELEG TOU Xprotn/
TIPOYPOUUOTLOTH TNG KAAONG OTIC amOAUTWG AmapaitnTEG £T0L WOTE va UnVv €L tpdoBacn ota
Sebopeva tng kAaonc. Ta Sedopéva ival oav va Bplokovtal LEGO OE L0 TIPOCTATEUTIKA KA ou-
Ao ka and ekel mpoékuPe o 6pog encapsulation. Evag mio meplypadkdg 0pog ota eENNVIKA Ba
umopoUoe va sival kal o eykAetoudg. Etol emtuyxavetal n adaipeon twv dedopévwy Kat o dla-
XWPLoUOC TG dlacuvdeong (interface) dSnAhadn tg oPng autol mou BAEMEL O TTPOYPAUUATLOTAG
Kol TnG ulomoinong.

Mo va emtpéPou e tnv mpooméhaon ota media auta aAAd pe eAeyXopevo Tpomo oplloupe
Snuooteg uebodouc mpooPoong OMwWE MAPAKATW:

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;

}

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

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

}

}

Au0 ONUOVTIKEG KaTnyopleg SnUOoLWY LeEBASdwWV TToU €XOUV OTOXO TNV MPOCTIEAACH OF LOLW-
Tika edla eivat ot set mou Slvouv T oto medio kaL n get mou eMLOTPEPEL TNV TLN Tou. Emtiong
£€xouue TpooBeaoel Kal pla pEBodo print mou va extunwvel aneuBelag Eva avtikeipevo Person.
Twpa aG EKTEAECOULLE TO TIAPOKATW TIPOYPOAULLAL:

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 MAPOKATW ANMoTEAEoUATA 0TNY 08ovn:
null, null, 0
Alan, Turing, 28
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Tnv mpwtn $opa ekTUTWVOVTAL Ta SESOUEVA TOU QVTIKELUEVOU TIOU €XEL KATAOKEUATEL O
T(POKAOOPLOPEVOC KATAOKEUAOTHG TTOU £XEL OPLOTEL QUTOMATO oo TV KAGon. H tun null onpai-
veL amouaia TIUAG Kat Slvetal o€ OAa Ta AVTLIKEPEVA KAAOEWY TIOU SEV £XOUV TTAPEL TLUN.

4.4. KAnpovopLkotnta

KAnpovoukdtnta ovopdletal n EMEKTACN TwV KAACEWV OF VEEC KAAOELG, TIG OMOIEG OVOUQ-
{oupe UTOKAAOELG, TL.X. ZWOo => XeAwva. To AVTIKEILEVO TWV UTIOKAACEWY KANpovopouv ta Se-
Sopéva kal tn oupmepldopa (LEBodoL) Tng urtepkAdonc. MImopouV va TPOTIOTIOL 0LV TIC UeBO-
Soug tou kKAnpovououv (av Sev €xouv opLoTel LBLWTIKEG) 1 va TpooBEaouv véeg peBddouc.

FEVIKA XPNOLUOTIOLOUE KANPOVOULKOTNTA OTaV BEAOUE VOl ETIEKTE(VOUHE €Val UTIAPXOV CU-
OTNUA XWPIC OHWCE Vo TTELPAEOUE TOV KWOLKA Tou. MNMoAAEC popEG OUWG avaloya Ue TNV KAAON
TIOU EMEKTEIVOUUE TO (810 aKkpLBwG MPoypapupa opouctdlel Stadopetikr oupnepidopad. MNa
TopAadelypa To mapakdtw npoypappa d€xetatl Suo aplBuoug kat urtoAoyilel kat epdavilel to
abpolopd toug.

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

public void run( ) {
println("********************************");

printIn("#****** Np600e0n AplOuwy ******+1).
println(”********************************”);
int a = readInt("Awoe tova =")
int b = readInt("Awos Tovp=")
intsum=a+b
printIn("To cuvoAiko aBpotopa eivat : " + sum);

Ol ouvaptnoelg readint kat println givat ot cuvaptnoelg tng BLBAL0BNKNG JTF mou Ba xpnot-
poToloU e yla eloodo kat £€060. Ynapyouv avtiotolyeg cuvaptnoelg readFloat, readString, kKA
avaAoya [e Tov TUTo Twv §eSopEvv eLl0OS0U.

H ouvaptnon println cupnepidépetal akpBwg onwe n uéBodog System.out.println.

To mapanavw MPOypaUpa TIou enekteivel TV KAdan ConsoleProgram mopdyel tnv mapoka-
Tw €€060 Otav ekTeAEOTEL:

Applet Viewer: Test.class E]

Applet

| »

TR R AR RN R R R RN RN RETNERTNY
EEXEREY HFIEIUBEUT} Aple'l.ll:]'\l EEEEEY
TEERRERT TR RRNRNRNENRNENRNRNRNRNENNNENRY
Atoe tov ¢ = 1200

AnsE Tov B o= 800

To ouvoiLkd dBporope =ilver : 2000

4| [*]
Applet started.
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Av 6uwg avti yia ConsoleProgram, enekteivoupie Tnv KAdon DialogProgram tote n enikowvw-
via e tov xpnotn Ba yivel pe katdAAnAa mopdbupa SLEAGYwY OMWE MAPAKATW:

@ To ouvolko dBpoiopa €iva : 2000

H duvatotnta avtr Sivetal emeldn] ot kAaoelg ConsoleProgram kat DialogProgram mpoépyo-
VTaL oo TNV 8la yovikn KAdon Program omote £xouv pia ko dltacuvdeon.

2Tn ouvexela Ba oploouE UEPLKEG VEEG KAADELG OL OTIoleG KAnpovopoUyv amo tnv Person kol
avapépovtal otoug pabntég (Student), kabnyntég (Teacher) evog oxoAeiou. To Sldypaupa ou
Seiyvel tnv Lepapyia Twv KAAoewv Slvetal mapakaTw.

PERSON

— firstName: String
—lastName: String
—id: Integer

+getld()

+getFirstName()
+getLastName()

+setld( id )
+setFirstName( firstname )
+setlLastName( lastname )

AN

TEACHER STUDENT

—firstName: String
—lastName: String

—id: Integer
—workingDays: Integer

—firstName: String
—lastName: String
—id: Integer
—grades[ ] : Double

—hours[ ] : Integer

+setGrade( index, grade )

+setHours( day, hours ) +getGPA()
+getTotalHours() +print()
+print()

‘Eva Tétolo Slaypappa eivat yvwaoto oav Staypaupa kAdoswv. Ot uéBodol tou kKAnpovopov-
VIOl OTLG UTtokAdoelg Sev Eavaypadovtal otig UoKAACELG aAAd Ta Tedia mou KAnpovopoUvTal
daivovrat
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Mapatnpnote otL oL KAACELG Tou KAnpovopouv amd thv Person €xouv ta (Sta media pe avtry
(firstname, lastname, id) kat mpooB£touv emumAéov av autd eival anapaitnto.

‘Eva aA\o evbladépov onpelo eival otL kaBe oxnua opilet tn Sikr Tou €kdoan NG print. Autod
glval onUavtiko yla to emdpevo kedpalato omou Ba HAooUUE Yo TOAUUOPPLOUO.

3tn ouvéxela ivoupe tov kwdika TG KA&ang 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 + ”, n + |aStname + ", n + |d + ||, n )’,

}
}

¢ kAdong Teacher

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

public Teacher(String firstname, String lastname, int id, int wdays,
int hoursJ]) {
super(firstname, lastname, id);
workingDays = wdays;
this.hours = new int[wdays];
for (int i=0; i<workingDays; i++) {
this.hours][i] = 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; i<workingDays; i++) {
sum = sum + hoursli];
}
return sum ;
}
public void print() {
System.out.print("KaBnyntng: ");
super.print();
System.out.printIn(" EBdopadlaiec wpeg =" + getTotalHours());
}
}

KaL TN 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("Ma6ntng: ");
super.print();
System.out.printIn(" Méooc Opog =" + getGPA());
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Ita napanavw rapadsiyuata ivat pavepd otL otav pia kKAaon (n tagn) kAnpovopuet and pla
AMn, kKAnpovopet 0Aa ta media Kot Tig peBddoug amod thv KAAon-yovea, mpooBETEL KalvoupyLa
KalL Tpomonolel én unapyovra.

H uniepkAdaon Object tn¢ Java

H kAaon Object elvat n untepkAaon 6Awv Twv kKAdcewv tng Java. Etol kdBe kAdaon mou opilou-
UEe KAnpovopel kamota Asltoupytkotnta and tn yovikr kKAdon Object. H AettoupylkdtnTa aUTH
ekppaletal péoa amno éva cUVoAo UeBodwv, T omoieg cuvnBwg e€eldikeloupe yla Tn SIKA Uag
KAGon. OL BaoLKOTEPES Ao QUTEG Elval oL EEAG :

clone(): Snuoupyetl kat emiotpédel £va avtiypado Tou avTIKELUEVOU.

equals(Object): e€etalel TV L0OTNTA 2 AVTIKEWWEVWY. ETloTpédel true av Ta avtikeipeva ei-
val idta, aAwwe false.

toString(): Emotpédel autd mou BEloupe va epdavVIOTEL AV EKTUNIWOOUE TO QVTIKEIUEVO
otnv 006vn, povo mou epeic opilou e mota SeSopéva Kal e TtoLov TPOTo Ba epdavioTouy.

getClass(): EMLOTpEdEL TO AVTIKEIEVO TIOU OVTLOTOLXEL OTNV GUYKEKPLUEVN KAAGN cUpdwva
e to meplBaAiov ektéleong tng Java.

O napamnavw puéBodol Ba mpémel va vAomownBolv Eava yla tn véa kKAdon aAALwG va Xpnot-
porotnBouv evoExeTaL va NV £XOUV TNV QVAUEVOUEVN AsLToupyia.

4.5. Ynepdoptwaon

Yrniepdpoptwon uebodou (method overloading) eival n katdoTaoN KATA TNV OTOLA UTTAPXOULVY,
uéBodol e To 1810 dvopa Kot SLtadopeTika opiopata (mapapétpouc). Av mpokettal yia pebodoug
¢ (6lag kAaong dtapopomolovvtal LOvo amo TI¢ Sladopég Toug ota oplopata. MNa mapadelypa
n kAaon Math tou nakétou java.lang meplapPavel Tig e€ng uebodoug:

static double abs( double a )

static float abs( float a )

static int abs(inta)

static long abs( long a)

YLOL TOV UTTOAOYLOMO TNG QITOAUTNG TIUNG EVOG aplBpoU. Emeldn Opws £xoupe dladopetikolc
TUMoug aplBuwv oploape TEooeplg SladopeTikeég LeBOSOUC pLa ya kaBe tumo. Katd tnv kAnon
¢ uebodou amodaoiletal mota pEBodog Ba kKAnBel avaloya pe Tov TUTIO TOU OPLOUATOG TTOU
£xeL 600¢L.

Yriepdpoptwon €xou e ouvABWCE KAl UE TOUC KATAOKEUAOTEG ULaG KAAONG, adol UMopoU e Vo
oplooupe MOANG €l6n KATAOKEUAOTWY OMWCE O TPOKABOPLOUEVOG (XwpPLlg oplopata), Evag Kota-
OKEUOLOTNC E EVaL OPLoA, EVOC UE SUO KATL I 0 KOATAOKEUAOTAG avTlypadrG o omnolog ekteAel pia
avtiotoxn aAAd oyt ibla Asttoupyia pe tnv péBodo clone() tng kAdong Object.

4.6. NMoAvpopdLopog

3TO TPONYOUHEVO TAPASELYUO UE TOUG HABNTEC Kol Toug KaBnyntég n uéBodog print tng
Person opiletal Eava otic umokAdoelg tng, Teacher kat Student Stadopomoinpévn yla kabe mepi-
nitwon. Autd to ovopaloupe unépBaon ry umoakéAion uedodou (method overriding). Ze autn tnv
Teplmtwaon n umokAdon opilet pia pEBodo (dla e pLo Tou UTTAPXEL KOL OTN YOVLKN TNG KAAGON.

Ac SoUpe TO MAPAKATW TTOPASELYUA OTMOU EVAC TIVOKOG TTEPLEXEL AVODOPES OE AVTIKELUEVT
tUmou Person ta pod and ta onoia sival kaBnyntég kot ta GAa pod pobntég. Kaholpe t™
péBobdo print yla kaBe avtikeipevo. Napakatw daivetat n SuvatdtnTa oV MPOcdEPEL TO TIEPL-
BaMov mpoypappatiopol Eclipse va propoUue va BAEmoupe OAEG TIG LeBOSOUG TOU AVTIKELUE-
VOU TIOU XPNOLUOTIOLOUE, KOBWG TANKTpOAOYOUE. H KOKKLVN YPOUUA KATW amd To persons|i]
unapyet yoti to Eclipse extelel kal éAeyyo Aabwv kabBwc MAnKTpoAoyoUe.
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for (int i=0; i<persons.length; i++ )
persons[i] .}
equals{Object arg0) : boolean - Object ”~
getClass() : Class<?> - Object
getFirstname() : String - Person
getId() : int - Person
getLastname() : String - Person
hashCade() : int - Object
notify() : void - «
notifyall() : void ec
print{) : void - Person
setFirstname(String fname) : void - Person
Press 'Ctrl+Space’ to show Template Proposals

PO OO OO®OOCOOO

Otav kaAeital n uéBodoc print tng Person amo to anmotéAeoa Mou GalVETAL OTNV EMOUEVN
000vn BAEmou e OTL €xouv KAnBel ol avtiotolyeg print Twv Teacher kat Student katd nepintwon.

Xdpn otn SuvatotnTa Tou TOAUUOPdLOHOU 0 LETAVAWTTLOTAC «EEPELY TIOTE VA KAAECEL TTIOLAL
1EB0S0, BaoLoPEVOG OTOV TUTIO TOU TPEXOVTOG QVTIKELLEVOU. AnAadr MoAUHoPLONOG Elval
Suvatotnta g YAwooog mpoypaupatiopol vo anodacilel Suvapikd mola eivat n KatdAAnAn
uEBodog yla va kKAnBel Slatpéxovrtag tnv Lepapxia Twv KAACEWV.

AUTO TO XOPAKTNPLOTIKO TOU QVTIKELUEVOOTPEDOUC TIPOYPAUUATIONOU Ttpoadibel pia vn-
Aou BaBpol Suvapliky cupmepldopd oTa TPOYPAUUATA Uag. MapakdTw dailvetal To KUpLO MPo-
ypauua main oto meptBallov Eclipse oto omoilo Snuloupyroape ULot OELPA QMO AVTLKELEVA
Teacher kat Student. 3to KATW PEPOC TNG 00OVNG dailveTal TO AMOTEAEOUA TNG EKTEAEONG TOU

T(POYPAUHOTOC.

& Java - Addition/srelTest. java - Eclipse
File Edt Source Refactor Navigste Search Froject Run Window Help

- [EESCES - S » B2 st M oA B R ORISR TR = . A=A
[ Testjava i1 | (1] Personjava 1] Student java 1) Teacher java T o=

double grades(] = {20, 12, 16, 18, 17, 20, 19, 16}:
int hours(] = {4,4,5,3,2};
Person persons(] = new Person(e]:

persons[0) = new Teacher("Alan", "Turing", 1, hours.length, hours):
persons(l] = new Student("Grace", “"Murray®, 100, grades):

persons([2) = new Teacher("Ed ¢ "Dijkstra", 2, hours.length, hours):
persons (3] = new Student("Dennis", “Richie", 101, grades):

persons(4) = new Student("Ken", "Thomson", 102, grades):

persons[5) = new Teacher("Alonso", "Church", 3, hours.length, hours):

for (int i=0; i<persons.length; i++ )
persons[i].print(); v

& console 31 ® % hEeE e

sherminated: Test [Java Appheation] C:\Program Files) JavaljreTibinl javaw. axe (20 Auy 2015 - 5:57:05 jaja.)

Ko@nynific: Alan, Turing, 1, Efdopudicieg dpeg = 18.0 A
MoBnific: Grace, Murray, 100, Méoog Opog = 17.25

Ra@nynifig: Edsger, Dijkstra, 2, EpdSopadixisg dpeg = 18.0

Mo€nifig: Dennis, Richie, 101, Méoog Opog = 17.25 v

Writable SmartInsert 2011

4.7. Aaouvbdéoelg (Interfaces)

OL Slenadég n dlaouvdéaelg (interfaces) otn Java poldfouv oTov TPOMO OPLOUOU UE TIG KAG-
oel¢ aAAd epthapBavouy pHovo otabepéc, oplopous pebodwy (dev mepthappavouv uhomoinon
uebodwv) Kkat aAoug TUmoug. Amo TI¢ SLacuvEETeLg Sev UMOPOUE va SNULOUPYHOOULE OTLy-
potuma. MmopoUpe povo va ta UAOTIOLooUNE Péoa oE pLa KAdon (xprion “implements”) f va
Ta mpoekteivoupe (xprion extends BAEme kKAnpovoptkotnta). Ouotaotika £va interface armoteAel
£va apnpnUEVO OKEAETO — 0XESLO pLaGg KAAONG Kat artoTeAel éva l60¢ oupBolalou -UTtOOXEDNG
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OTLN KAGON OV To UAOTIOLEL TapEXEL TNV UAOTIOINGN Tou oXediou Tou dnAadn Twv uebodwv. Eva
interface amote)el tumo avadopdc. Otav pia kAdon to uAomolel propoUpe va avadepbolue o
OTLYULOTUTIO TNG e TOoV TUTIO Tou interface mou ulomolel.

H 8laolvbeon mepléxel OmOKAELOTIKA umoypadeg peBodwv n adnpnuéveg pedddoug
(abstract), 6nAadn ueBdSoug mou yla Tig omoieg dev €xeL oplotel uhomoinon.

370 MPoNYyoUUEVO TIOPASELYa EiXapE AVTIKELLEVO SUO KATNYOPLWV: KAONYNTESG TNG KAGONG
Teacher kat padntég tng kAaong Student. Evw autd T aVTIKELPEVA AVAKOUY OTNV YOVIKN KAGGN
Person, 6nAadn eivat kal Person, dgv £Xoule avTIKE(PEVA TTOU va Elval Lovo Person otov KOO
pag. H kAdon Person Ba pmopoUaoe va xopaktnplotel cav pia adpnpnuévn kAaon twv Teacher kat
Student mou mepLEXEL OAOL TAL XOPAKTNPLOTIKA TOUC. Mol Vo UITOPEL Vo XOpaKTNPLOTEL it KAAon
adnpnUEVN, TIPETEL VOL EXEL PLa TOUAALOTOV adnpnuévn neBodo (abstract method), dnAadn pia
péBobdo yla tnv omola va pnv divetat uhomoinon. Ymo autr tnv évvola n KAdaon Person Sev elval
apnpenuévn. Av opwg npocBécoupe pa apnpnuévn HEBodo OmMwe n MapaKATW

public abstract void register();

tote Ba yivel:
public abstract class Person { ...}

H adnpnuévn kAdon opilel T MPEMEL VoL KAVOUV TO avTLKelpeva, dnAadn tn Staclvdeon
(interface) oA\ OxL mwg va to k&vouv, SnAadr tnv vAomoinon (implementation). O oplondS NG
vAomoinong Twv apnpnUévwy LEBOSWV EVOITOKELTOL OTLG UTIOKAGOELG TTOU KANPOVORLOUV OO TNV
adnpnUevn KAAon.

Mua adnpnuévn kAdon mou dev €xel yvwpliopata / media, dnAadn Sedopéva kat OAeg oL
péBobdol tng eivat adnpnuéveg kat Snpooteg dev Bewpeital Agov KAAon Kat ovopdletal Stacuv-
deon (interface). Aéue OTL oL KAAOELG TTOU eMeKTe(vouV pLa SlacUveon TV UAOTIOLOUV yla AUTO
KoL xpnotpormotoUpe tn Aé€n kAeldi implements.

Av Aourtov n Person Sev opeiye oute debopéva aAld oUTe Kal uhomoinon yla kamoto pEBodo
¢ Ba pmopouoe va opLoTtel we Stacuvdeon:

public interface Person{ ...}
Kal n kAaon Teacher uhomolel Tnv Staocuvdeon Person:
public class Teacher implements Person { ...}

4.8. Nakéta (packages)

Ot BLBALOBIKEG TPOYPAUUOTIONOU OTNV Java opyavwvovtal o€ makéta (packages). Onwg el-
Sape oTIC TPONYOUEVEG EVOTNTEC YLOL VOL XPNOLLLOTIOLCOUE £VA TETOLO TTOKETO OTO MPOYPAUUA
HLOLG TO EVOWATWVOULE LE TNV EVTOAN import. OL KAQOELG OpyaVWVOVTOL OE TIAKETA OVAAOyQ LLE
TNV A&LToupyia TOUG, ylo MopASELya 0TO TTAKETO Math HéBoSOoL Kat AVTLKELLEVA TIOU EXOUV O)XE-
on He padnuotikeg edpapuoyéc. H avadopd 0To MAKETO OV XPNOLUOTOLOUUE YiveTal pue Baon
Karmola tepapyia adol KAMoLo TOKETO UMOPEL VO amoTeEAEL LEPOC eVOG eUpUTEPOU TIAKETOU. Tal
Tiakéta ywpilovral pe Teleleg, T.y. java.util .

Av BéAoupe va opyavwooUupe TIOANEG KAAOELG Og £va TTAKETO £0Tw Minedu Ba mpémeL oto
apxelo kaBe KAAONG N MPWTN YPaUUN va elval n dnAwon:

package minedu;
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‘Eval TOKETO £XEL TO 16510 GVoA LE TO OVopa Tou pakéAou aTov omoio armoBnkevovtal oL KAA-
OELC TOU. Av Twpa BEAOUE VO XPNOLLOTIOLCOUHE OTOV KWIKA pag tnv kAdon Teacher tou ma-
KETou minedu ypadouue otnv apxn tou apxeiou:

import minedu.Teacher;

4.9. H afia tn¢ adaipeong

lNa va Prmopécete va KATOAABETE TNV avTikeluevootpedn pthocodia mpoypoaTIoNoU OKE-
¢dreite TOV MPAYUATIKO KOOUO TIOU amoTeAsitaL amo Stadopa avTikeipeva Onwc m.y. o Navvng, n
Ntiva, To autokivnto Tou yeitova mou eival pia BMW, n tnheopaon tng Natdoog kArm. O Mavvng,
n Ntiva kat n Natdoo €xouv 1o moAEG opoldTNTEG PeTaf TOUg Ao OTL TO QUTOKIVATO A N TN-
Aedpaon. Avikouv otnv Katnyopia twv avBpwnwyv. Opoiwg OAEG oL TNAEOPATELS AVIKOUV OTNV
Katnyopia Twv tnAeopdcewv (ev €xouv TNV (Sla AELTOUPYIKOTNTA?) OMWE KoL TOL AUTOKIVNTAL.

o VoL avamapaoTHOOULE OTOV UTTOAOYLOTH OAQL QUTA TAL OVTLKELLEVA KOL TLG KOTNYOPLEG TOUG
XPNOLLOTOLOUE TNV €vvola TNG KAAong. H KAdon lval cuvwvupo TG Katnyopiag. 2ta ayyAlka
class. Kamotol o petadppalouv Tan ota EAANVIKA TToU (0w elvat o SOKLUo armd To KAdon aAAd
€UELC avadEPOUAOTE O€ AUTEG TIG SOUEC oAV KAAOELG O AUTO TO UABNnua.

2Tn ouvExeLa SIVoUE EVa TTAPASELY A OVTLKELUEVWY, KAACEWV KaL TNG LEpaPXLAG TOUG.

ANGPONOX @

- ~ - ~ - ~ - ~ - ~ - ~
L FANNHE ) ( NIKOE ) ( NTINA ) ( NATAZA ) ( ABHNA ) ( PEOCDDD1 1
’ s s ~ s s s

~ - t - ~ - - ~ - ~ -

Mpoo€€te OTL OTOV MPAYUATIKO KOO0 SV UTIAPYEL 0 AVOPWITOC 0AV XELPOTILAOTO AVTLKELEVO
aM\a oav gvvola. Ot kKAaoelg SnAabdr meplypddouv apnpnUéVeg EVOLEG. Ma aUTO TG KAAOELG TIC
TEPLYPAPOUUE OTO OXNUA IE CUVEXOUEVN YPOUUN. OL avamapaoTACELS TWV EVVOLWY OUTWY OTOV
TPAYHOTIKO KOOUO ELVaL TA OVTIKELMEVA TA oTtola teplypAdovTal UE SLAKEKOUUEVES YPOAMEC.
Onwg daivetal pa KAAon meplypadel g Katnyopio avtkelLEVWY. AEUE OTL TO QVTIKEIUEVO €l
VOlL OTLYULOTUTIO TNG KAGGNG QIO TNV Omolo TPOoEPXETaL.

MNa rapadetypa o Navvng eivat otypdtumo e kAaong Avépag, ot Ntiva kat ot ABnva sivat
otlyuotuna tng kAdong Nuvaika. Twpa mpoog€te otL o Navvng eival kat AvBpwrog eniong. H
£vvola AvOpwrnog sival Lo yevikr autrc tou Avdpa. AnAadr oAot ot avSpeg ival avBpwrot
oM\ 6)ot ot avBpwrol Sev eival avpec.

4.10. ApaotnplotnTeg

Apaotnpotnta 1

Na ulomolrjoste o€ éva TTAKETO TIC KAAoeLg Teacher kat Student mou meplypadnkav otnv
miponyoUUEVN evOTNTA £TOL WOTE VL KAnpovopoULv amo tnv Stacuvdeon (interface) Person. Na
KAVETE TIG anapaitnTteg aAayEg oe OAEG TLG KAAOELG £TOL WOTe N Person va gival oplopévn ocav
Slaocuvdeon.
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Apaotnplotnta 2

Na mpooBéoete pa otatikn petaPAntr) kAdong otnv kAdon Teacher kat gl otnv KAAdon
Student. Ou petaPAntég autég Ba ouykpatoUv To MANBOG TwV aVTIKELLEVWY KABs KAAONG TToU
UTIAPXOUV EKELVN TNV OTLYUI. AUTO ONUALVEL OTL TTPETIEL VA EVNLEPWVOVTOL KATAAANAQ OTOV K-
TIOLO VEO OVTLKELEVO SnULoupyeital i OTav KAmolo Ao maUEL Vo UTTAPXEL.

Apaotnpotnta 3
Na oploete TI¢ KAAOELG TNG Lepap)xiag TNS mapaypddou 4.9 kat va SnULoupyrHoETE Ta avTi-
OTOLYXOl AVTLKEIPEVQL.

Apaotnpotnta 4
Na toroBetrioete o UL Lepapyia KAAGEWVY Ta eEAPTAATA EVOC TIPOCOWTILKOU UTIOAOYLOTA

Apaotnpotnta 5
No ouVTAEETE KOl Vo EKTEAECETE TO TIPOYPOUUA TG Tapaypddou 4.6 6mou Snuioupyeital
£vag mivakag persons Ue avtikeipeva tng kKAdaong Person.

Apaotnpotnta 6

Na oploete pia Sikn oog kKAaon MyDate yla TV avormopdotoon aVTIKEILEVWY TIoU adopouv
nuepopnvieg. Kabe avtikeipievo Ba mepLEXEL TPELG OKEPALOUC APLBOUG TNV NUEPA TO LAVA KL TO
£10G. To medla auta MpEmeL va lval IOLWTIKA, omoTe Ba PEMEL VA avamTUEETE TIG OVTIOTOLXEG
ueBodouc set/get yia tnv mpooméAaor] Toug, uAomolwvtog Kot KatdAAnAoug eAéyxoug. Mo mapd-
Selypa o aplBuog nuépag mpénet va eivat ano 1 €wg 7. Na avamtugete kat aAAeg uebodouc omwg
: UTIOAOYLOWO NUEPWV EVOG URva, EAEYXOC av TO £T0G elval §l0eKkTo, eKTUTWGN TN NUEPOUNVIAC,
emotpodr evog aviikeluévou MyDate mou avamaplotd TNy NUEPOUNVIa TNG EMOUEVNG NUEPAS
KATL. Not UAOTIOLI|OETE TOUG TAPOKATW KOTOOKEUOOTEG:

MyDate( int day, int month, int year)

MyDate( Date date )

Apaotnpotnta 7

Na ulormotroete pia kAaon Employee yia toug urtaAARAoug piog etatpiag avamtuéng Aoyt
OMWKOU. Ta otolxeia kaBe umtaAAnAou Ta omola TPEMEL va 0pPLOTOUV LOLWTLKA gival:

¢ To ovopoatenwvupo (String)

¢ To OVOUOTEMWVUHO TOU Tipolotapévou (String)

¢ O kwdKOC Tou TUNaTog (int)

¢ O uobog tou umtaAnAou (double)

¢ HyAwooo nmpoypappatiopol otnv onoia epydletal (String)

Na ulomotfjoete Ti¢ avtiotolyeg uebodoug set/get kat £vav KATAOKEUAOTH TS KAGONC.

3T CUVEXELQ VO AVOTTTUEETE Eva TTPOYPOULa TO omoio Ba nuioupyel avtikeipeva tng KAGong
Employee pe 6edopéva mou Ba Sivel o xpriotng kat Ba urtoAoyilel kat Ba epdavilet

1. TO GUVOALKO pLEBO OAWV TwV UTIAANAAWY

2. Tnv o dnuodhn yAwooa poypoUaTIONoU

3. To TUAUOTO TTOU €XOUV HOVO €vav UTtAAANAO

4. T kaBe TpApa va epdavilel To OVOUO TOU TTPOIOTAUEVOU TOU.
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Mpoypappatiopog 0dnyolevog amno yeyovota



5. Mpoypappatiopdc odnyoUuHEVOC and yeyovota

Ewcaywyn

H emkowvwvia pag epappoync e ToV XprRoTn, OrHEPQ, YIVETAL XPNOLLOTOLWVTOG ULa ypadL-
kn Stemaodn (A Staclvéeon) Kat OxL OO T YPAUL EVIOAWY, OTIOTE 0 OXESLOOUOG TNG YPAPIKNG
Slemadng oe MoANEC edaploYEC £lval TO 610 N KoL TIEPLOCOTEPO KPLOLUOC OO TNV ECWTEPLKNA
Aettoupyia tng 16Lag Tng epappoyne. MNa autod unmapxel oOAOKANPN EMLOTNOVIKNA TIEPLOXT) TNG TIAN-
podopkA¢ yla Tov oxedlaoud twy ypadikwy dtemadwyv Kat TnG aAAnAenidpacn Toug Ue Tov
XPNOTN, YVWoth wg Emkowwvia Avipwou — Mnyavrg.

Mua xpnotun BiBAoBnkn eivatl n AWT( Abstract Windowing Toolikt ) n omoia elvat éva ou-
voAo KAGoEwV yla T oxedlaon mapabuplkwy epapuoywy Kat Ty umootriplen tng SLadpaoTtiko-
NTAC toug. OL edpappoyég mou Baaoilovral otnv BLBAL0OBNRKN AWT npocapudlouv tnv eudavion
Toug otnv mAatdopua ektéleonc. Etol n ibla edpappoyr urnopel va €xel Stapopetikn epdavion
0€ £vav UTIOAOYLOTH UE AELTOUPYLIKO cuoTnua windows Kat £va évav Pe AELToupyLKO Linux. Auto
oupBailvel ylati yio KAOe pio tEtolo MAATGOPHO UTTAPXEL ULOL ELKOVLKN Hnxowvn (JVM) yia ektéle-
ON 0TNV CUYKEKPLUEVN TAATPOpUA.

Qotooo evw n BLPALoBrkn AWT emituyxdavel oAU KaAd tnv avefoptnoia amnd tnv mAathop-
pa, pelovekTel otnv eveli&ia kat otnv avamtuén amattntikwy GUI. Mo autd to Aoyo £xel AoV
avtikotaotadel amd plo GAAn BLBAL0BNKN n omola elval MOAU TiLo UEAIKTN, TILO ATTOSOTLKN Kal
ETUTPEMEL TNV aAvartugn o cuvBeTwv edappoywy, TNV BLBALONKN swing. Emiong ta avtikeie-
va TG BLBAL0BNAKNG swing elval o amodotikd adol KATavoAwWVoUV ALlYyOTEPOUC UTTOAOYLOTLKOUG
TIOPOUC.

210 pabnua auto dev Ba aoxoAnBoUe UE TIG TEXVIKEG AemTopuéPELeC TNG BLBALOBAKNG oA
Ba ypnotpomnoticoupe tnv avtiotoyn BBAL0BNKkn tng ACM acm.gui kat acm.graphics oL omolieg
KpUBOUV OPKETEC OO TLG TTOAUTIAOKEG Aemtopépeteg tng AWT kat BonBouv oto va yivel n xprion
TOUG EUKOAN KOl EMEENYNUOTLKT).

Xprown Ynodelgn: Mo va mpoobécoupe tnv BLBAoBnkn JTF tng ACM Ba mpémnel adou Ka-
tefacoupe To apxeio acm.jar amd tnv SielBuvon http://jtf.acm.org va to mpooBécoupe oto
dakeho tou project tou Eclipse mou £xoupe dnuioupynosL.

3tn ouveéyela pe Se€l KAk mavw oto project oto aplotepd napabupo (Package Explorer) tou
Eclipse emuiAéyou e Properties =»Java Build Path-» Add Jars ebooov £xoupe mpocBEaeL To apyeio
oto ¢adkelo Tou Project | av Bpioketal oe aAo ¢akelo Properties = Java Build Path = Add
External Jars.
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Zto)oL
OL paBntég va pmopouv va:

2xeblalouv amAég ypadikeg Slemadeéc
XpnotuonoloUv mAaiola SLaAGyou yLo ETUKOLVWVIA LE TOV XPproTN
YAomoloUv HeBOS0UG yLa TOV XELPLOUO YEYOVOTWY TOU TTOVTLKLOU 1) TOU TTANKTPOAoyiou

AvaAUouv tnv epappoyr Toug oav £va cUVoAo UeBodwv kKaBe pia amd Tig onoieg evepyo-
ToLe(TOL Ao £va Yeyovog

Evotnteg Kepalaiov

2xeblaopog aning ypadkng Slemadng

Anpoupyia mAatoiwv Staloyou yia eicodo kot £€060 Sedopévwy
MpoypaUHOTIONOG 08NYOUEVOG QO YEYOVOTOL

ALOYELPLOTEG YEYOVOTWY
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5.1. Ixebiaopog anAng ypadikng dienadng

Aev gival okomdg Tou pabnuarog va epBabivouue og kamola cuyKeKpLUEVN BLBALOBKN yia
uhonoinon mapabupikwv edpappoywv aAdd va deifoupe kupiwg tn Pphocodia. To mopakdTw
nopadelypa mou £xoupe tpomomnoliosl ehadpd undpxel Stabéoipo otn SievBuvan tng BLBAL-
00nkn¢ ¢ acm pali pe moAAG aMa mapadeiypota (demo gallery) yia ta Stadpopa makETa tng
BLBALoBNKNG (acm.graphics, acm.gui, acm.program, KAm).

To mapadelypa ou Sivoupe mapakdtw VAOTIOLEL Evav GWTEWVO onuatoddtn. Itn Héon Tou
riopaBupou unapxeL Evac KapPBAg oTov omoio £xoupe oxeSLAlel €va KOKKLVO GovapL XpNOLLOTOoL-
wvtog TI¢ pebadoug GRect yia tn dnuioupyia apaAinloypaupou kot GOval yia tn Snuoupyia
TWV TPLWV KUKAWV, Tou TakETou acm.graphics.

DwTEWVGG ZNpaTodoTng
File Edit

‘ MNMpdano H Kitpivo H Kokkivo H Emopevo

H eudavion tou pwtelvol onpotodotn vlomoleital amo tnv kAdon Stoplight oto apxeio
Stoplight.java. Aev Ba aoyoAnBoU e e TI¢ AeMToUEPELEC OXESLAOHOU TWV OXNUATWY, AAAA E0ELG
unopeite va KatePAoeTe Kol va HeEAETHOETE TNV KAAon Stoplight kat Tiq puebodoug tou makétou
acm.graphics ou xpnotponotoluvtal.

Napakdtw Sivetal n kAdaon StoplightGraphics n omola pog evéladépel kupiwg Adyw Tou XeL-
PLOUOU TWV YEYOVOTWV TOU TIOVTLKLOU Kat T oxeblaong tng Siemadng.

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

public class StoplightGraphics extends GraphicsProgram {

/* Nailel To pOAO TOU KOTOLOKEVQLOTH), APXLKOTIOLEL TO tapdBupo */
public void init() {

/* MNepLuével yla KamoLo yeyovog */
public void actionPerformed(ActionEvent e) {

/* To avtikelpevo mou dnutovpyeitat */
private Stoplight signal;
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/* Oplopog Twv SL00TACEWY TOU TipoypappaTog */
public static final int APPLICATION_WIDTH = 350;
public static final int APPLICATION_HEIGHT = 250;

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

}

H kAdon pag kAnpovouet ano thv kAdon GraphicsProgram mou onpaivel 0tL Snuloupyeital Eva
apaBupo oTo omoio umopoUpe va oxedldooupe ypadikd aAdd kot va pocBécoupe Stadpopa
QVTIKE(EVA YLOL ETIKOWVWVLA LE TOV XproTth omwc JLabel, JButton. H katoiokeur autou tou nmapabu-
pou yilvetal ano tnv uéBodo init (av oo tpoPANUATIZEL TO YEYOVOG OTL O KATAOKEUAOTHG SEV EXELTO
i6L0 dvopa e tnv kKAdon, avalntnote mAnpodopleg yLa tnv apyLtekTovikr 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 avtikelpeva
NG KA@ong JButton, dnuloupyel €va avtikeipevo Spotlight mou eivat o dpwtelvog onuatodotng
KoL Tov mpooBEtel otn péon tou napabupou. H uéBodog addActionListeners mpooBétel Toug St
O(ELPLOTEC YEYOVOTWY TIOU £XOUE OpLOEL Tapakdtw pe tnv actionPerformed, n omoia opilel tig
evépyeleg ou Ba AdPBouv xwpa avaloya Ue To kouuri tou Ba matnOsl.

public void actionPerformed(ActionEvent e) {

String command = e.getActionCommand();
if (command.equals("Emopevo")) {
signal.advance();

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

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

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

}

5.2. Anuovpyia mAatciwv Staldyou yia eicodo kat £€080 Sedopévwv

JTNV EVOTNTA TNG KANPOVOULKOTNTO SEEOIE TWE UIMOPOULE VAL XPNOLUOTIOL|COU LE TNV KAAON
DialogProgram kau tig uebodoug tng reading, readDouble, readString yla eicodo Sedouévwy pe
€101ka mMAaiola SLahdywv. To (510 UmopoUE VoL KAVOUE KO 0TV TIEPIMTTWON EVOC OVTLKELUEVOU
GraphicsProgram. Onwg npooBétoupe pe tnv add kouprid (JButton) ) keipevo (JLabel) unopou-
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e va pooBEoou e Kal el0Ika avtikeipeva (JTextField) yia elcodo kelpévou kat £ToL va oxedLd-
OoOoUUE pla GopUa L0060V TTOU va TIEPLEXEL APKETA Sedouéva.

Ta avtikelpeva g kKAaong JTextField xpnotpomolovvral yla tnv £icodo deSopévwv mavw
oe kamota ¢poppa. Ot MANKTPOAOYEL 0 XPAOTNG ival TUTIOU String TO OMOi0 MPEMEL EUEIG HETA
val T0 peTatpéPoupe otV KAtdAAnAn popdn (int, double, kAm). MNa va to anopUyoupe auto n
BLBAL0ONKN TNG acm pog poodépeL TG kKAAoelS IntField kat DoubleField yia tnv elcodo aplBunti-
Kwv 6edopEVwY. Eva artAd TapASEeLya TTOU SELXVEL TN AELTOUPYLKOTNTO TWV AVTLKELUEVWY OLUTWV
glval To mopAdEeLypa TOU VOULOUOTIKOU ETATPOTEN (currency converter) to omoio pnopeite va
Bpeite otn BLPALoBRKN 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 &eitoupe avalutika povo tig duo pebddoug mou pag evdladEpouv TV init kaL tnv
actionPerformed, wote va poavel pe moLo Tpomo SnuLoupyEeital N CUYKEKPLUEVN Ypadikn Siema-
o1 kat wc yivetat n aAnAenidpaon pe tnv actionPerformed.

public void init() {
setLayout(new TableLayout(4, 2));
currencyTable = new CurrencyTable();
leftChooser = new JComboBox(currencyTable.getCurrencyNames());
leftChooser.setSelectedItem("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. MpoypoppATIONOG 08NYOULLEVOG OTTO YEYOVOTOL

Eldape otL pe tnv actionPerformed pmopoUpe va opicoupe Tt Ba yivel og mepintwon mou
oupPel omolodNMoTE YeYoVOC, OTWE yLa MAPASELY LA TO TTATNLA EVOC GUYKEKPLUEVOU KOUUTLOU
L€ TO TOVTIKL N} TO MATNUA EVOG MANKTpou. H actionPerformed umndpxet otnv GraphicsProgram
Kol el TNV opiloupe Eava aflomolwvtag Tn Suvatotnta Tou MoAuHopdLopoU ou avadpepbnke
oTNV MPOoNYoUUEVN evotnta. To XapaKkTnpLoTikod tng actionPerformed elval otL evepyormoleitat
otav oupBel onotodnnote yeyovogs. Paviaoteite thv oav éva apAAANAO TPOYPOLLLA TIOU EKTE-
Aeltal ouveywg kat Staxelpiletal OAa Ta yeyovota mou pag evladépouv.

Ta mpoypAappOTa TTOU €l)aTe UAOTOLAOEL WG TWPA OE VPO EVIOAWVY ELXOV TO XOPAKTNPLOTL-
KO TNG OELPLAKNG EKTEAEGNG TWV EVTOAWV. H aAAnAouxia Twv evepyELwV ATAV TIPOKABOPLOUEVN.
AuTO Sev LoxUeL oTig mopabuplkeg epapuoyEG. Ekel umapyet pia Alota ard yeyovota (matnua
TIOVTIKLOU, TTATNHO TTARKTPOU, Aoy Ao pevol) yla kABe £va amo ta omoia UTTAPXEL VOl TUA-
MO KWK £TOLUO VO avTtamokplBel otnv mpootayn tou xprotn. H akolouBia Twv yeyovotwy
SnAadn dev eival mpokaBoplopévn oA e€apTATOL ATO TIC TTPOTLUNOELG TOU XPNOoTN.
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5.4. ALOXELPLOTEG YEYOVOTWY

H BLBALoBAkn AWT umootnpilet S1adopeg KAAOELG yLaL T LOVTEAOTIOLN O TETOLWY YEYOVOTWY
onwg FocusEvent, MouseEvent, KeyEvent, WindowEvent, OAe¢ UTIOKAQOELG TNG YOVIKNG KAGGNG
Event. Mo kaBe €va TETOLO yeyovog MpéEmel va opiooupe pia ueBodo n omola va xelpiletal to
OUYKEKPLUEVO YEYOVOC. AUTEG oL HEBodoL ovopalovtal SLaxelpLoTEG yeyovoTtwy (event listeners).
Ol kAdoelg autég oe avtlotolia pe ta mpoavadepBévia yeyovota eival ot FocusListener,
Mouselistener, KeyListener, WindowListener . OAec auTEG oL KAAOELG opilovTal OTO TOKETO java.
awt.event.

5.4.1. Xelplopog TOU MOVTIKLOU

Ac 50U E TO TTOPAKATW TIOPASELY A XELPLOUOU TOU TTOVTLKLOU:

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 Pe TO TToVTikL */
private GPoint last; /* H teheutaia 6£on tou movtikiovy */

}

omou oe £vav KapPa (avtikeipevo tumou GraphicsProgram) oxedtaloupe éva TETPAYWVO Kall
pa ENewdn Ta omola yep{ou e e KOKKLVO KOL TIPACLVO XPWHA avTioToLa.
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5.4.2. Xelplopog tou mAnktpoAoyiou

O XELPLOUOG TWV YEYOVOTWY TOU TTANKTPOAOYlOU UAOTOLEITAL AOYLKN TIOPOLOLA LIE QUTH) TOU
TovtikioU. OL péBodol TG urmepkAAONG ToU XPELAleTaL VO OplOOUE glval oL €NG:

void keyPressed( KeyEvent e )

KoAeital autopata poALg £va mAnktpo rmatndel

void keyReleased( KeyEvent e )

KoAeltal autopata PoALg adriooupe To MARKTPO

void keyTyped( KeyEvent e )

KaAeital autopata yla KaBe MANKTPO KOTA TNV TANKTPOAGYNon

Ma va BpoUe Too YPAUUO TTATHOOUE TIPEMEL VAL EMEEEPYAOTOUE TO QVTIKE(UEVO TUTIOU
KeyEvent. Mopakdtw Sivoupe éva mapddelyua Xelplopol twv mAnktpwy. Kabe dopd mou o xpn-
0TNG matdael éva MANKTPOo eudaviletal og €va avtikeipevo tumou JTextArea o Xopaktipag mou
avTLoTOLXEL 0TO MANKTPO aUTO. Auth Thv dopd dev Ba xpnotpomnotrjooupe Thv BBALBNKN JTF Tng
ACM wote va Seifou e mwg elvat Eva mpoypaupa e pia arn ypadikn diemadn oe Java xpnot-
LOTIOLWVTAG TO TIAKETO SWiNg Yo T YPAPIKA KOL TO TIAKETO awt yLa TOV XELPLOMO 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 TeployEg KELUEVOU
public static void main(String[] args) {
EventQueue.invokelLater(new Runnable() {
@Override
public void run() {
new KeyListenerExample();
}
1

// AkoAouBel o KaTaoKELAOTHG 0 omoiog Snptoupyel OAn Tt ypadikn dtemadn
public KeyListenerExample() {
JFrame guiFrame = new JFrame(); // Anutoupyia tou mapaBupou (frame)
guiFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
guiFrame.setTitle("Mapadelypa XelpLlopol Tou mAnKTpoAoyiou");
guiFrame.setSize(700,200);
guiFrame.setLocationRelativeTo(null);

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

inputText = new JTextArea();

inputText.addKeyListener(new KeyListener() {
@Override

[105]



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

}

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

1
public void keyTyped(KeyEvent e) {

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

hE

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

}

}

AutO oto omoilo mPEMeEL va emikevipwBoUpe otov mapamdvw kwdika eival n pébodog
addKeyListener Tou inputText. OUCLACTIKA N TIAPOKATW YPOUUA:

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

TIPOCHETEL TOV XELPLOTH yeYovOTwy KeyListener oto avtikeipevo inputText, £T0L wOTe va evep-
yoroleital kaBe popd mou AapBAaveL Xwpa KGO0 CUMBAV OTO OVTLKELMEVO QUTO Kot adopd To
TIATN A KATIOLOU TANKTPOU.

To avtikeipevo Keylistener mou dnuloupyeital kat mpootiBetal autopata oto inputText &i-
VoL EPOSLOOUEVO LE TIC TTAPOKATW HEBOSOUC XELPLOHOU TOU TANKTPOAOyioU:

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

Otav natnBel éva mAnKTpo mpoaBETou e pe tnv append otnv neploxn kelpévou feedbackText
£€va pAvupo pall Je Tov xapaktipa mou matnonke. Napatnpnote otL n péBodog e.getKeyChar()
HaG EMLOTPEDEL TOV XOPOKTNPA TIOU OVTLOTOLYEL OTO TIANKTPO TIOU EVEPYOTIOLNCE TO YEYOVOG €.

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

AkpLBwC Ta (6La e TpoNyoUHEVWE OAAG EvEpYOTOLELTAL OTOV AP0V LE TO TANKTPO

5.5. ApaoTNPLOTNTES

Apaotnpotnta 1
Na uAomotnoete Tov GWTEWO onuatodotn tng mapaypddou 4.1. Na mpoobeoete akopa Eva
XpWHa To omoio Ba eival PETA TO KOKKLVO KAl TIPLV TO TPACLVO.
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Apaotnpotnta 2

Na ypayete éva mpoypappa to onoio Ba mep\auBavel pioe peyaAn meploxn ypadbikwy
(canvas) puéoa otov omoio Ba Kiveltal pio XeEAwva e To MATNUA TwV MTARKTPWY Kivnong (kdtw,
navw 6g€1a, aplotepd)

Apaotnpotnta 3

Na ypdlete éva mpdypappa to onoio Ba mepthapBavel gl PeyaAn meploxn ypadbLlkwy
(canvas) p€oa otov omoio Ba pmopel o XxproTNC va KAVEL KALK L€ TO TIOVTIKL Kol Ba epdaviletal
KATAANAO PAVULLA LE TLG CUVTETAYHUEVEC TOU ONUELOU OTIOU €KAVE KALK.

Apaoctnpotnta 4

Na ypaete éva mpoypappa to ornoio Ba oxedlalel pio okakiépa 8x8 Kat Ba emloTpedeL TO
TETPAYWVO OTO OTOL0 0 XPHOTNG £KAVE KALK, TL.X. B3.

Apaotnplotnta 5

Na katefaocete amnd Tov SIKTUAKO TOTO Kamola anod ta nopadeiypata g BBAodnkne JTF
KOLL VOL TIELPOUOTLOTELTE e OUTA. ZEKLVNOTE e To mapadelypa tng tpidlag (Tic Tac Toe) oxedt-
afovtog To yVwoTo oXNUa Kol otn cUVEXEL Ttpoomtadnote va epdavicete X i O oto avtioto o
KEAL TTOU KAVEL KALK 0 XpROTNG.

Apactnplotnta 6

Na vAomoloete €va mpdypappa ou Ba oxedlalel pia amAr aptBuounyavr otnv 08ovn (Et-
kova 5.5.1). O xpriotng Ba Sivel Suo aképaloug aptBuoug (APIOMOZ 1 kat APIOMOZ 2), Ba Sia-
AéyeL Tnv mpagn mou Ba yivel pe autolg Kat motwvtag to koupni « YMOAOTIZE» va epdaviletat
T0 anotéAeopa oto mhaiolo kelpévou AMOTEAEZMA.

. APIOMOZ 1
commemorz [T e
R s
C Aguipeon ik
“ | ¢ ModfanAamaopde
¥ mu[pcoqff

... .. AMOTEAEZMA

: "::'DI'.':II.'I"'
© D YNOAOTIZE
SR = [ RRL T = L U g

Etkéva 5.5.1
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Baoelg Asdopévwv



6. Baoeig Acdopévwv

Ewcaywyn

Mta Baon 6edopévwy eivarl pia opyavwpévn cuAhoyr anod dedopéva, £€T0L WOTE oL amapaitn-
Te¢ Aettoupyieg (eloaywyn, Staypadn, avalntnon, evhuépwaon) va yivovtat Pe amlo, anodotiko
Kol cuUOTNUATLKO TPdmo. Ta cuothuata Staxsiplong Baoswv dedopuévwy (2ABA) mapéxouv amo-
S0TIKOUC Kol armoTEAECUATIKOUC TPOTOUG Slaxeiplong kal mpoomélaong o€ Baocelg Sedouévwv.
IUEPA TO EMIKPATECTEPO HOVTEAO Bdoewv deSopévwv gival To OXeoLaKO povtélo (relational
model) oto onoio ta dedopéva elval opyavwHEV O€ TIIVOKES Kal 1 Slaxelplon Toug yivetal pe t
yAwooa SQL (Structured Query Language).

H Java map€xel amAoUg UNXaVvIOHoUG emikovwviog pe éva ZABA péoa amd tn BiBALodrkn
tn¢ JDBC (Java Database Connectivity). To Suvato onpeio tou JDBC API gival OTL TpOKeLTAL YL
£va koBoAwko API To omolo oyVeL yla 0Aa ta €idn Pacswv dedopévwy. Av dnhadn aAafoupe
gadvika Zuotnua Alaxeiplong Baoswv Aedouévwy ol ahhayEg ou Ba MPEMEL va KAVOULE OTOV
KwOLKA glval nOAULVEG.

Itnv evotnta autr 6ev Ba emikevtpwBolpe otn yAwaooa SQL n onola Bewpeitat yvwotn and
TO HaBnua “Baocelg Asbopévwv”.

Zto)oL
Ot podntéc va propolv va:
¢ YMlormotoUv tn oUvdeon TG epappoyrg Toug pe t Bdon Sedouévwy

¢ Ixebialouv TIg KAAOELC TNC edapuoyng e BAon TO OXEOLAKO povTéAO TNG Baong deSopé-
Vv

¢ YMormotoUv puebodouc yla tnv avalitnon, evhuépwan Kat sloaywyn Sedopévwy otn Baon

Evotnteg Kedahaiou

¢ Anuoupyla piag Baong dedopévwy

¢ JUvbeon pe tn Baon dedopevwy

¢ Of£tovtag epwtroelg otn Paon dedopévwy
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6.1. Anpoupyia pag Baong Sedopévwv

ApXKQ Ba TPEMEL VAL EYKOTAOT OOV E €va cuotnua Staxeiplong Baoswv dedopévwy. Mpotei-
VETOL TOo cuotnua MySQL To omoio xpnotuomnoleital Swpedv uno tnv adsta GNU General Public
License kal to omoio xpnotpomnotolv dnuodleig ebapuoyég onweg to Google, to Facebook, To
youtube kat n wikipedia. ©a mpémnet va petapeite otnv wotooeAido tng MySQL kat va katepaoete
KOLL VOL EYKOTOLOTHOETE amd Tnv Community €ékdoon mou sival Swpedv:

e tov MySQL Community Server, mou arnoteAei to 810 To ZABA,

¢ tov MySQL WorkBench mou pag mapéxet pia ypadikn Siemadn yia tn Staxeipion e Ba-
ong Sedopévwy pac.

e TOv 06nyo yla tn ouvdeon tng java pe tnv MySQL tov MySQL Connector/J. Av SouleUoupe
oto neptBaiiov Eclipse n mpooBnkn Tou odnyou yivetal pe tov idlo akplBwg TPOTOo LE ToV
onoio npooBetoupe pia e€wteptkn BLBALOONKN. AnAadn emiAéyoupe Project = Properties
- Java Build Path = Libraries = Add External Jars = EmAéyoupe to apxeio Tou odnyol
JDBC.

Oa Snuoupynooupe pia Baon dedopévwy piag BLpAobrkng pe duo uovo mivakeg Author
yla toug ouyypadeic kat Book yia ta BiBAia. H Baon umopet va dnuoupyndet eite pe ypadiko
Tpomo péow tou MySQL WorkBench eite amo tn ypauun evtohwv Ue xprion tn evioAng CREATE_
TABLE onwg E€poupe.

6.2. TUvbeon Me TN Baon SeSopEvwv

ApXIKQ TipEmeL va. “PopTwooupe” Tov 08nNyo emkovwviag wote va eivat Sloabéotpog. Auto
glval oAU a6 Kot yiveTal e TNV TOPaKATW EVTOAR:

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

Twpa o DriverManager 6a avaAdBel tnv emikovwvia tng epapuoyng Le tn Baon dedopévwv.
To enopevo Brua eivat n olvdeon Ue tn Baon dedopévwy. ESw Ba mpénet va Bupdpaote to ovo-
Ha Xpotn username Kol tov KwdLKo password mou €xoupe dwaoel otn Baon.

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

To url eivat kot auto £va String 6mwg to username, password to omoio opiletl tn ievBuvon
NG Bdong Kat £XeL tnv Hopdn:
| url = “MpwtdkoMo emkowwviag://MevBuvon E§unnpetntr SABA/BAon Agsopévwy” |

Av unoB€ooupe OTL 8V CUVOEOUAOTE [E KATIOLX ATTOUOKPUOMEVN BACN KAl KAVOULE ammAd
g&Adoknon otov Torko Server tng MySQL otov umoloytotn pog (localhost) otn Baon Sedopévwy
mylLibrary mou €xoupe 118n dnuloupynoel Tote To url Ba €xeL TtV popdn:

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

To povo duckolo onpelo péxpL edw eival o kaBoplopdg tou url. Av ypnotuomnotoete GAAa
YABA Ba akoAouBAoETE TIG AVAAUTIKEG 0ONYIEG TTOU UTIAPYOUV OTOUG avTioTOLYOUC SLKTUAKOUG
TOmouc. H povn péBodog tng kAaong DriverManager mou Ba XpeLOOTEL VOl XPNOLUOTIOLOETE, €i-
val n péBobdoc getConnection() n omola dnuoupyet tn ocvvdeon pe tn Baon. H mpdoBaon otn
Baon kat n Slaxeiplon TG yivetal LECW TOU QVTIKELUEVOU con.

Anpoupyia rtivaka ot Baon Asdopévwy

lNa va dnutoupynooupe évay mivaka otn Bacn dedopévwy mylibrary Ba Swooupe péca amno
tn Java tnv evtohr] 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 Sedouévwy petadidovtal pe tn popdn €vog
String amod to avtikelpevo rou Slaxetpiletal otn ouvdeon. To String autod OuwC Ba MPETEL va TO
Snuoupynooupe epels. Onwe daivetal mapakdtw dev elval Kol Togo SUGKOAO:

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

To pWTNUOTIKO ‘;” oTO TEAOG TNC EVIOANC TO PoaBEtel o 06nyog jdbe. Xpnotuomnotolpe Tov
TeheoTr) oUVEVWONC CUUPBOAOCELPWY ‘+’ OTaV N eVTOAN eKTEIVETOL O TIOANEG YPOUUEG.

2Tn ouvEéxela SnpLoVPYOUUE €va avTIKelpEevVo TUMOU Statement To omoio petadidel tnv evro-

A SQL otn Baon dedopévwy Kat adol auth ekteleotel emotpédel Ta amoteAéoparta. H Snut-
oUpYia TOU AVTIKELUEVOU YIVETAL UE TNV TIAPOKATW EVTOAN :

| Statement statement = con.createStatement( ); |

lMNa va ekteAéoou e pLa evioAn SQL péow tou jdbe umapyouv duo péBodol avahoya pe To ei-
80¢ TG eVTOANG. Av n eVTOAN oG Tpomonolel Tn Baon kahoU e tnv executeUpdate( ) evw av Bé-
AOULE VA KAVOUE LOVO EPWTNOELG 0TN BAon Ue tnv evioAn SELECT kahoUpe tnv executeQuery().
Emeldn n evtohn) CREATE TABLE Snutoupyel £vav véo mivaka omote Tpomomnolel tn faon Ba xpn-
OLUOTOLN OOV UE TNV executeUpdate( ) :

| statement.executeUpdate( command ); |

Av BéAoupe va yeLOOUUE TOV Ttivaka Pe Kamolo dedopéva auto pnopet va yivel eite
peow TG ypadikng dtemadng tng MySQL, to MySQL WorkBench eite péow tng Java mdAL pe tnv
executeUpdate() adou maAL mpoKeLTaL yLa eVIoAr mou tpomonolel tn Baon dedopévwy:

String command = “INSERT INTO BOOK VALUES(” +
+”Art of Computer Programming’, ”
+“'1234567890’, ‘Donald Knuth’, 28,”
+“4, ‘Addison Wesley’ )”;

statement.executeUpdate( command );

‘EToL umopoUl e vo tpooBEcoupe otov mivako BOOK eyypad£g ou avodEpovtal o€ GUYKE-
Kpléva BiLBAla wote va £xoupe kamola dedopéva yLo TG SOKLUES Uag.

6.3. O£tovtag EPWTNOELS 0T Baon SedopEvwvy

Ot epwtnoelg SELECT mou pmopoUue va kavoupe otn Baon dedopévwy yivovtal HEow TG
executeQuery() pe tnv (6la Aoyikn Tou yivovtal Kat oL eVIOAEG evnpépwong Tng Baong. MNa ma-
padelypa n moapakdtw arniouxio evtodwv emiotpédel 6Aoug Toug Tithoug Twv BLBAiwv Ttou
Donald Knuth, padi pe tov aplOuo twv Slabéotpwy avtitumwy ya 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 tv executeUpdate( ) mou dev emiotpédel amoteAéopata otnv edopuoyn,
n executeQuery( ) umopet va pnv tpomomnolel tn Bdaon Sedopévwy oA emiotpedel amoteAé-
opaTa 0To MPOYPAUUO. Ta arnoteAéopata autd anobnkelovtal o€ Vo aVTIKEIUEVO TNG KAAONG
ResultSet.

QavtaoTeite TO aVTIKEiEVO TG KAAong ResultSet cav £vav mivako 0mou Kabe ypauun ivat
£va amoteeopa, Kot kaBe othAn éva and ta nedia mov {ntoape pe tnv evtoAn SQL. MNa ma-
padelypa olyoupa UTIAPYEL LA VPO TIOU TIEPLEXEL €va String pe Tov Titho “Art of Computer
Programming” kall Tov aképalo aplBpo 28 yia To MANB0og Twv avIITUTIWY. To MAPAKATW TUAKA
KwOLKA SLATPEXEL TO GUVOAO VPN — YPappA Kot e€dyel Tnv mAnpodopia mou xpelalopaote.
MpOKeLTaAL yLa pLo TETPLUHEVN Sladikaoia tou Ba KAavoue yla KaBe epwtnon otn Baon, n omola
ETMLOTPEPEL AMOTEAECHATA.

while (result.next()) {

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

}

Qavtaoteite £vav vonto Seiktn o omolog Seiyvel kKABe Gopd TN ypar TOU Ttivaka Thv onola
UIopoUHE va TPooTeAAooU e, O SEIKTNC AUTOC TPOXWPAEL OTNV EMOUEVN gyypadn UE TNV KAR-
on ™G next. Apxikd BplokeTal mAvw oo TNV MPWTN YPAWUN OMOTE e TNV PWTN KA on Tonobe-
TeltaL otnv mpwtn ypauun. NapdAnia 600 UTAPYOUV YPAUUEC eETLOTPEDEL true. MOALG 0 voNnTog
QUTOC SeikTng Eemepdoel kal TNV TeAeutaia eyypadrn Twv anoteAeoudtwy enotpédel false omno-
Te E€poupe OTL Sev UTtApXoUV AAEG eyypadEG 0TO GUVOAO TWV AMOTEAECUATWV.

MNa va e€ayoupe ta anoteAéopata ou BEAOUE XPNOLUOTOLOUE L0 OLKOYEVELD get neBo-
WV oL OMOoLEC TTOPAUETPOTOLOUVTAL OVAAOYQ LLE TOV TUTIO KAl TO OVOUA TOU YWWwPIOKOTOG 0TV
syypadn. Na mapadetypa yio va e€dyoupe tov titho tou BLBAiou mou eival addaplBuntiko xpn-
olomoloVpe TNV getString(‘TITLE’) evw yio To mARB0C Twv avTitumwy Tou elval aképatog xpn-
olomoloV e tnv getinteger(‘COPIES’). EvaAAakTikd, avti yia to 6vopa tou mediou propolue va
Swaooupe kal tov avfovta aplBuo tng B€onc Tou, T.y. getString(1) yia titho kat getinteger(2) ywa
T0 MANB0¢ TWV avTlypadwy.

H BLBALoBnkn JDBC mpoodEpet Kat AAEG SUVATOTNTES TLG OTOLEG Unopeite va avalntrioeTe
OTNV TEKUNPLWGCN TOU OpWVUHoU API.

6.4. ApaoTnPLOTNTES

Apactnpotnta 1

Na 8npoupynoete tn Bacn dedopévwv mylibrary koL va mpooBécete Sedopéva oTov LoVaSIKO
niivaka tng Baong mylibrary. 3tn cuvéxela va ekteAéoete S1AdOPEC EPWTNOELG UEOW TNG Java.

Apaotnpotnta 2

Na TpoTomoLoeTe TOV KWHLKA TIOU SIVETAL yLa TNV eNefepyacia TwV AMOTEAECUATWY LECW
NG ResultSet wote va epdavidovral OAa ta otowxeia twv BLBALwY Kat oTo TéAog va epdaviletat
T0 AN B0G TWV OMOTEAECHATWV.

Apaotnpotnta 3

O£Aoupe va avamntluEoupe To cUOTNUA pnxovoypadnong pag daveloTikng BLBAL0ONKNG. Zto
olOoTNUA KaTtoywpoUVTaL T oTolyela Twv BLBALwY, TWV cuyypaPEWY Kol TWV AVAyVWOTWY TNG
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BBAL0ONKNG. Eoeic Ba uhomoloete TNV 0PN TOU AVAYVWOTN UOVO N omoia mepAapPBAveL TIg
e€nc evépyelec:

¢ Aavelopo BiBAiov

¢ Emotpodn BipAlou

KaBe pa tétola evepyeta Ba €xetL o 81k6 TG mAaiolo Stahdyou To omoio Ba Séxetal Ta oToL-
Xela tou xpnotn kat tou BBAlou mou BEAeL va davelotel. Av dev umapxel AAo avtitumo Tou
BiBAlou Slabéao o xpnotng €xeL Non davelotel 4 BPAla Ba emiotpédel elbomoinon otov
XPNotn otL n cuvaAlayn ue tn Baon dev elvat duvarn kat Ba e€nyet yati.

Apaotnpotnta 4

O£Moupe va avartuéoupe pia mapadlayr tou cuothpatoc ATM twv tpamelwv. O xprRotng
gyypagdetat oto cvotnua Sivovtag to dvoua Kot tov aptdud Aoyaploopol tou. Metd tn cUvoe-
on Tou, 0 XPNOoTNG UMopel va KaTaBEoeL £va OGO 0TO AOYaPLACHO TOU, va KAVEL avainyn, va
8L To UTIOAOLTTO TOU AOYQPLOCUOU TOU Kat TG KVNoeLg Tou. H eloodog kat €€06o¢ debopevwv
TPOG KaL QMO TNV PBACN, UMOPEL va YIVEL He TN XProN TWV SLOYVWOTIKWY UNVUUATWY TNG KAA-
ong JOptionPane (Evotnta 2.6). H ypadkr dtermadr (GUI) tng ebappoyng umopei va ulomotnBet
OMWG PALVETOL TNV TTAPAKATW ELKOVOAL.

LovBeon xphomn :

ApiBudg Aoyapiagpou :

Evypagii véou Xpiiomn:

| AHMIOYPTIA NOTAPIAZIMOY

| KiNusEIE | YTOAOINO
KATAGEZH ANAAHWH

KAGAPIZMOL

KAEIZIMO
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Awktuakog MpoypapaTIoOg



7. Awktuokog MPoypOHHATIONOG

Ewcaywyn

O MpoypPOUUATIONOC o€ emimedo SiktUoU 1) LoToU elval éva amd ta o duvatd onuela Tng
Java. Tta tnv Java n Saxeiplon Twv dedopévwy ite aUTA TPoEpXOVTAL amd KATIOLO apyeilo eite
amno pLag otooeAida oto Siktuo yivetal pe tov (6o akplBwg TPOmo, He TN XPHON PEVMATWY
(streams). Auto dteukoAUvel og peydlo Baduo tnv avamtuén SIKTUaKWY epaproywV. To TIOKETO
java.net mpoodépel enkowvwvio péow Twv MPwtokOMwv TCP/IP kot UDP mapéxovtag yia To
OKOTO aUTO KAdoelg onwe URL, URLConnection, Socket, kat ServerSocket yia to mpwtokoAho
TCP, kat DatagramPacket, DatagramSocket, kat MulticastSocket yia to mpwtokoAAo UDP.

'OAn n enmkowwvia otig SIKTUAKES epapuoyEG PacileTal oTo HOVTEAD TTEAATN — €€UTNPETN-
0 (client — server) (r gumnpétn N dlakoulotr) cUUPWVA LE TO OTIOLO O TIEAATNG OUTOLTEL JLa
UTNPEcia Kal 0 SLOKOWLOTAG Tou TNV mapéxet. Otav yla opadelypa ekTeEAoUUE pia avalitnon
OTOV LOTO, N unxavn avalntnong sivat o eEumnpETng Kat Ui (yia Tnv akpiPela o browser mou
XPNOLUOTIOLOUUE) O TiEAATNC.

Zto)oL

Ol padbntéc va umopouv va:

e XpnowuomoloUv avtikeipeva URLs kat Sockets yla tnv avamtuén Siktuakwyv epappoywv
e Alakpivouv tn Stadopd PeTtall meAATN KAl EEUTNPETNTH OE Lo SIKTUAKNA Edappoyn

. Noa oxedlalouv edopUoyEG BACLOUEVES OTNV APXLTEKTOVLKN TIEAATN €EUTINPETNTN

Evotnteg Kedahaiov

e Xprowa avtikeipeva

¢ To povtélo mehdtn — eumnpétn
o Uniform Resource Locator

e Sockets

o Datagrams
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7.0 Xpriolua avTikeipeva

Ze autn tnv napaypoado Ba avadepbolue oe uo elbn avtikeluévwy Ta omola Katadpépa-
Ue va anmodUyoulEe PEXPL TWPQ, Elte KE TN xprion tng BLBALOBNKNG TNG acm &ite ayvowvTag Ta.
Ta avtlkelpeva autd 0w ival TOAU ONUOVTLKA yLla TLG EPAPUOYES eMKoVwviog SeSopévwv.
AvadepOpaote oTiG e€apETELS Kal oTa pevpaTa el00dou/e€060u. Agv elval 6KOTIOG pag va EML-
KEVTPWOOULE 0€ QUTA TOL AVTIKELLEVO AN LOVO VAL TAL XPNOLLLOTIOL)OOULE OV EPYOAELT Lo VL
KoToAABOUE TN BAOIKA APXLTEKTOVIKN LG SIKTUAKNG EbapUOynG OE Java, e anmwTEPO OKOMO
VQ. UMOPOUE VO UAOTIOL)OOULE KOLL TN SLKI WA,

Pevpata Elodbou — EE660v ot Java

Itnv Java OAeG oL epyacieg mou €xouv va KAvoupe pe eloodo-£€o0do 1) uetadoon-Ann be-
Sopévwv uAomolouvtal péoa amo pevpata (streams) ta omola elval avtikeipeva tng Java mou
eAéyyouv TN por dedopévwy HeETaEL TG edbapUoyn G KaL eVOg apXeiou | pLog cUoKeUNG elcodou/
€€0bou. Ta avtikeipeva autd opilovtal oTo MAKETO java.io .

Ta pebpata xwpilovtat og Suo katnyopieg ta pevparta bytes (byte streams) yla Suadikd Se-
Sopéva kat ta pevpato xapaktipwv (character streams) yia xapaktripes UNICODE. Ta gUtepa
BoAeUouv Otav EXOUE Kelpevo.

Y10 mpokoBoplopévo TTOKETO java.lang opiletal n moAU onuavtikr kKAdon System n omola
TEPLEXEL KOL TP OTOTIKA QVTIKELMEVA TO in yLo (0060, TO out yla £€060 Kall TO err yla pnvupa-
Ta AaBouc. 'HON £XoulE XPNOLUOTIOLOEL O KATIOLEG TTEPLTWOELG TNV System.out.printin( ) yia
€€080 otnv 080vn. To System.in (peUa el0oSou) eival cuvSedepévo e To TANKTPOAGYLO. Mo va
Slafacoupe anod To MANKTPOAOYLO TPEMEL VA SNULOUPYHCOULE TO MOPAKATW AVTIKELUEVO:

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

Me tnv mapamndvw evtoAr] cuvééoupe To MANKTPOAGYLO We éva buffer xapaktripwv tumou
BufferedReader. To avtikelpévo bReader xelpiletal mA€ov to pevpa elc06ou. QoTO00 eMeLdA N &l
00806 emiotpédel bytes xpelalopaote Eva GINTPAPLOKA TNE ELCOSOU TIOU VO LETATPENEL TA bytes
0€ YOPOKTAPEG. Ma autd dnuloupyoUe €va avtikelpevo InputStreamReader to omoio maipvel
Ta bytes amo to System.in To LETOTPEMEL O XOPAKTNPES Kol T 0TéAVeL oto BufferedReader. Oa
UMOPOUCAE VA IOV LE OTLTO InputStreamReader 5pa WG pecAlwv PeTAED TwV SUO AVTIKELUEVWV.

Ma va SLaBACOUPE TWPO TOUG XOPAKTNPEG OPKEL va UEAETAOOUME TNV TeKUNnplwon Tou
BufferedReader, omou Ba BpoUue tnv uéBodo read. H read emiotpédel Evav aképalo Tov omoio
UETATPEMOUUE OE XOPAKTHPA OMWE GALVETAL TAPAKATW:

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

MropoUue va StaBacoupe kateuBeiav kat pia OAOKANPN YPUUR KL va ThV artoBnkelou e
o€ £va QVTIKEEVO TUTTOL String:

| String sentence = bReader.readLine( );

Opolwg yla tnv €€0do umapxeL to pevupa PrintStream mou eivat umtokAdon tng OutputStream.
MoAAEC hopEG Umopel va XpnoLonoLooupe Kat To PrintWriter mou Bewpeitat Mo xpnoTiko Kat
TapEeL TIg peBadoug print(), printin() yia £€060 OAWV TwV TUMWV AVTIKELLEVWY. Alvouue éva
TIOPASELYLLO TTOPAKATW:

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

E§oupéoelg

OL e€atpéoelg epdavilovral otav KATL Umopel va maeL otpafa (oxedov mavra dnAadr ouu-
dwva pe tov vopo tou Murphy). Antotehouv pia SikAeida aodaleiog oe meplmTwaon mou to mpady-
pato dgv MAVE OMWCE T TIEPLUEVOULE Kol SUMPEL kamolo odpaApa To omolo eV EMITPEMEL TNV
OUVEXLON TNG EKTEAEONG TOU TTPOYPAUUOTOG. Mo MApASELYA TO AVOLYUa EVOG apXelou TIou dev
UTtApXEL, N ouvdeon Ue évav umoAoylotr o omolog dev amokpivetal. Mmopel va elval eniong
pa Staipeon pe to 0 1 n mpooméAaon MEpa oo Ta OpLa VoG Ttivaka. QoTOC0 1 CUVIPLITTLKA
m\eloPnodia twv efalpéoswv avadépetal os mpoPAfpata katd Ty eicodo / £€060 i petddoaon
Sdebopévwy. Emiong £xoupe tn duvatotnTa va oplooupe Kal Ul TIG SIKES pag e€atlpéoelg KATL
mou Sev Ba xpelootel va KAvou e edw.

Otav Aéue e€aipeon evvoolpe ouvnBwe €va cupPav To omoio SLAKOTTEL TN por| eKTEAEONC
TOU TPOYPAUKATOC. O pnxoviopog Asttoupyiag twv eatpéoswy eival o £€n¢: Otav cuuPei Eva té-
Tolo cupPav n Java Snpoupyet autopata éva avtikeipevo — e€aipeon kal to e€amoAvet (throws).
Av to mpoypappa dev “miacel” (catch), dnhadn Sev to xelplotel, Tote Ba Slakomel n ektéAeon
Kal Ba epdaviotel kamolo pRvupa AdBoug. BAEmou e Tov TUTO Tou AABoUG Kal Eva AETTTOUEPEC
UAVUH. 2UVABWC OTOV OPLOUO HLog LEBOSOU N MPWTN YPOUUN Hag TAnpodopel yia ta ibn Twv
e€alpEcewv MoU Uropel va TpokUPouV KATA TNV EKTEAEDN. TLY.

public int myread( ) throws IOException, ArithmeticException {

Ma va XepLoToUpE Lo e€aipeon XPNOLLOTIOLOULE TPELG EVTOAEG TLG try, catch kou finally.
Evtog TnG try B€Toupe TLG EVIOAEG OL OTOlEG UITOPEL va KAvouv throw kamota e€aipeaon. Na kabe
eld0¢ e€aipeang opiloupe €vav xelplotn tng e€aipeong (exception handler) ue to catch. Télog to
urthok evtoAwv tou finally ekteleital mavra eite €xoupe pidn e€aipeong eite oxL.

Noapakdtw divoups éva mapadelypo kwdika mou xelpiletal pio e€aipeon apduntikol tomou
(6laipeon pe o unbev):

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

}

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

}
finally {

System.out.printIn(“0O kwdikag oto finally ekteAeital mavra”);
}

7.1. To povtélo meldrn — e§unnpetnTn

To mo SLadebopuévo HOVTEAD avaAMTuENG SIKTUAKWY EPapUoywY Elval TO LOVTEAD TTEAQTN —
gtuninpetnTn (client—server). O eEunnpetnTNC eival pia Slepyacia mou ekteAeital og Evav LOXUPO
UTTOAOYLOTH Kall TIEPLUEVEL AULTAOELG amd Slepyacieg — meAdteg mou {nTolv Kamola eEumnpétn-
on. Ma mapadelypa 6tav BETOUUE UL EPWTNON OE WL unxavn avalitnong o meAdtng ival o
browser mou XpNOLOTOLOULE KaL 0 ESUMNPETNTAG N KNXavn avalntnong.
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7.2. Uniform Resource Locator

Me 1o akpwvuplo URL (Uniform Resource Locator) meplypddetal U cUyKeEKPLUEVN OLew-
Buvon oto Stabiktuo. To URL MepLEXEL Lo OELPA OTIO OTOLXELX OTIWG TPWTOKOAAO ETMLKOWWVLAG,
ovopa apyeiov, Bupa enikowvwviag KA. To TaKETo java.net mapéxel pia kKAdon pe évopa URL,
yla tov Xelplopo URL SleuBuvoewv.

H énuoupyia kat xprion avikelpévwy URL ival apketd amin onwg Gaivetal mopokatw:

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

3TN GUVEXELX UTTOPOUE VO OplooupE VE avTtikeipeva URL o 0X€on HE TO MAPATIAVW WG
e€ne:

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

AnAadn to teheutaio URL €xet StevBuvon:

https://en.wikipedia.org/Free_software

7.2.1. AvdAuon

H kAaon URL gival epoSlacpévn pe pla oglpd pebodwv ya tnv e€aywyn xpnotpwy rinpogdo-
puwv amod pa StevBuvon tng popdnc URL, Omwc elval oL mapakatw:

getProtocol( ): Emiotpédel To dvopa tou mpwtokoAhou (http, ftp).

getHost( ): Emiotpédel To dvopa tou Siktuakol Tomou, .. www.wikipedia.org

getFile( ): Emiotpédel To dvopa tng oeAidag, m.y. “nash.html”.

getPort( ): Emotpédel tov aplBpo tng Bupac (ouvnBwe 80 yia http).

getRef( ): Emuotpédel To ovopa tou oeAdodeiktn Tng oeAidac.

7.2.2. 20véeon — Avayvwon

Mo t™ onuoupyla pag ouvdeong pe uior StevBuvon URL, xpnotpomoleitat n kAdon
URLConnection, kupiwg yla to mpwtokoAo http. Yrnootnpilel audidpoun petadopda dedopé-
vwv. A¢ SoUlE TO EMOUEVO TTAPASELYHA OTIOU XPNOLUOTIOLOUE peVATO €L0OSOU yLa Tta Sedo-
péva Tou AapPavoupe amod tnv ouvdeon URL mou avoiope kal ta gpdavilovpe otnv 00ovn

YPOUUA — ypauun:

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 EMIKOLVWVIAG EVVOOULE TOUG KOVOVES TIOU SLETOUV
TNV enkowvwvio Hetafl duo r meplocotepwy MAeupwv. MNa mapadetypa o kwdikag Mopg Siémne-
TaL Ao KATOLOUG KOWOVEG. AUTO £lval To §1KO TOU TTPWTOKOANO. ITOV SIKTUOKO TTPOYPAUUATIOUO
Ba piAnooupue ylo Suo Baotkad mpwtokoAa to TCP kat to UDP.

To TCP (Transmission Control Protocol) eivat éva mpwtokoMo mou Baciletat otn ouvdeon.
AnAadn mpwta dnuovpyeital pa cUvSeon Kal Péow autng petadibovtal ta Sedopéva. H emi-
Kowvwvia autr Ba propovoe va apaAAnALoTel pe pia TNAEPwVIKA cuvopiia. MOALG onKwoou-
LLE TO OKOUOTLKO YLVETAL N oUVSEDN KAl N EMIKOWWVI SLEVEPYELTAL OE TTPAYLATIKO XPOVO.

To UDP (Unreliable Datagram Protocol) sivat Baclopévo otnv acuUyypovn emnikowwvia. An-

[119]



Aadn Sev unapxel cUvSeon wote va Eekvnoel N emkowwvia petaf Twv duo mMAeupwv. ESw to
avaAoyo eival To taudpoueio. Mmopou e va oteiloupe Stadopa ypaupata pe Stadopoug Tpo-
Touc (€mpéc, KoupLep) £T0L WOTE va UV dTacouv OAa otny idLla oelpd Ye TV omola Eekivnoav.

Evw kat oto Suo mpwtokoAAa xpnotpomnolovvtat sockets (umtodoyég Stavlou emkowvwviag)
£XEL ETKPATNOEL OTOV avadepOuaote oe sockets va evooUpe emikovwvio pe TCP evw otav
HAdpe yio datagram va evwooU LE To pwTtokoAho UDP.

H Java untootnpilel Tov poypappatiopo Ue sockets pe tig kKAGoeLg Socket yia tnv mAgupd Tou
niehatn (Client) kot ServerSocket, yla tnv dnuioupyla twv sockets anod t mAeupa tou g€umnpe-
wnth/Slakoplotn (server).

O E=YNHPETHZ (SERVER)

lNa vo anokatootadei pa cUvEeon HETAEY SUO UTTOAOYLOTWY SNULOUPYOULE VAL OVTLKELUE-
vo ServerSocket to omolo xelpiletal autr) tn ouvdean amo TV MAEUPA Tou SLOKOULOTH (server).
H dnuoupyia piag umtodoxng (socket) n omolia Ba akoleL otn BUpA port=8128 amo tnv MAEUPA
TOU SLOKOULOTH YIVETOL E TNV TAPAKATW EVIOAN:

ServerSocket server = new ServerSocket(port);

n onola ypnotpomnotel tnv KAdon ServerSocket yLa va avomtapaoTOEL TNV JLd AKPN TNG UTIO-
S0XNG UE TO aVTIKEiPEVO server mou adopd Tov SLakouLoTH. To OVTIKEIUEVO OUTO aKOUEL OTn
BUpa port KoL TTEPLUEVEL LAVU LA ATTO KATIOLOV TTEAATN.

Ene€nynon: MNa va kataldBete we Soulelouv oL mOpTeC GAVTAOTEITE TIG GOV TOXUSPOULKES
Bupldeg oe €va LeYANO OLKOSOUIKO CUYKPOTNHA TO OMolo £lval o UTtoAoyLoTG. OL KATOLKOL TOU
OUYKPOTNLATOG £lval TO TTPOYPAUUATO EEUTINPETNTEC KABE €va amd Ta omola £XeL YLo SIKA Tou
Buplda tnv omola EAEYXEL CUVEXELD YO UNVUATA.

H uébodoc mou uhormolel auth t cupnepdopd sival n accept:

Socket client = mySocket.accept();

MOALS kamolog meAdTnG otelAel uvupa, n accept emotpédel To avtikeipevo client to omolo
TIOPLOTAVEL TNV UTIOSOXN TIOU ETUTPETEL TNV EMKOWVWVLA [LE TOV TEAATN, WOTE va Uropel o Sla-
KopLotng va StaBalet pe tig uebodoug elc6dou/e€d60u TNC YAWOOOS TO LNVULOTO TTOU OTEAVEL
0 TIEAATNG HEOW TNG UTTOSOXAC. ESW MPEMEL va ONILELWOOUE UL TTopavonan mou yivetal Aoyw
TOU OVOMOTOG TOU OVTIKELUEVOU ServerSocket. To QVTIKEIUEVO AUTO SEV XPNOLUOTOLELTAL Lo TNV
EMIKOWWVIA e Tov TEAATN, amAd akoUel otn edopévn BUpa. MOALS kamolog eAdtng attnBel
oUvbeon Tote SnuLoupyeital To avtikeipevo client TUmou Socket yla Ty emikovwvia Petafy tou
TEAQTN Ko Tou e§UTMNPETN. To avTIKeleVO server ouveyilel va akoUeL oTn BUpa yLa Tuxov no-
LEVEC QLTHOELG.

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

¢ O ServerSocket axoUel (“StaBalel”) attioelg yia oUVSeon KaL eMOTPEDEL LECW TNG accept

€vVa QVTIKEEVO Socket TTOU TAPLOTAVEL TN VEX OUVOEDT.

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

2tn ouvéxela Slvoupe To BACLKO TUAKO TOU KWSLKA oo TV UAOTOINGN TOU SLOKOULOTH.
H olvéeon teppatiletal otav AdaBoupe tn Ag€n “JAVA”. Exoupe Snuioupynoset Tig pebodoug
CreateReader kat CreateWriter wote va “kpUoupe” amod tov Baclkd alyoplBuo AEMTOUEPELEG
TWV PEVHATWY €L00S0U-e£060U, WOTE VO ETIKEVTPWOOUUE 0TV EMLKOWVWVLA Kat OXL OTLC AemTo-
UEPELEC TWV PEUHATWY €L00S0U — e€060U. (Qupiloupe OtL port = 8128)

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

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

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

}

Moapakdtw Sivoupe kat Ti¢ duo PeBASoUG MOU UAOTIOCOLE, YLt VO OTAOTIOLGOUE Ta
TIPAY T

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 MNEAATHs (CLIENT)

Me avtiotolo tpomo yivetal kat n Snuioupyla tng umodoxng anod tnv MAEUPA TOU TTEAATN,
Hovo mou edw o meAdtng Ba npénet va dwaoel kat Tn SlevBuvon Tou SlakouloTrh oto SladikTuo,
yla mopadetypa:

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

To avTIKELUEVO Sserver TOPLOTAVEL TN cuvdeon oth BUpa 80 Tou Slakopoth mou Bploketal
otn StevBuvon www.db-net.aueb.gr omd TV MAEUPA TOU TIEAQTN.

2Tn ouvéxela omnou IPAddress eival n lelBuvon Tou UTOAOYLOTH OTOV OTIOLO TPEXEL O SLaKo-
HLotnG. Exoupe ouvevvonBel OAoL va XxpnoLpomnoloupe Ty (Sta Bupa (8128). Mapakdtw Sivetal
Kot TO TUAMA KwSLka Tou Teddtn. Onwg pmopet va Stakpivel kAmolog elvat oxedov i6lo e auto
Tou SLakouloTh 6oov adopd TNV KUpLa Asttoupyia pe T Stadopd, OtL evw o Stakoptotnc dtapa-
(et amod tnv utodoxn Kat avtlypddel to pvupa otnv ipokadoplopévn €€odo (006vn), o eAdtng
StaBaleL amo tny nmpokaBoplopévn 10060 aUTA TTOU MANKTPOAOYEL 0 XPROTNC KL TO aAVTLYPAdEL
otnv unodoyn yla va to AdBeL 0 SLOKOULOTAC.

o tnv olvdeaon TN TPoKaBopLoUEVNG EL0OSOU pe £va peVpa tUnou BufferedReader divou-
LLE TNV TIOPAKATW EVTOAN:

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

Kal ouvexiloupe pe To TETPLULEVO TTAEOV TNG CUVOEDNC OTIWG KAVOLLE KAL TIPONYOU LLEVWG:

Socket socket = new Socket(IPaddress, 8128);

PrintWriter out = CreateWriter(socket);

String message = in.readLine();

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

}

7.4. Datagrams

Yt UDP Datagrams n emikowvwvia mou avamntuooetal slval acuyypovn, dnAadn dev umdpxel
Kamola otaBepr) oUvOeon UETOEY TWV AMOCTOAEX KOL TOU MAPAAATITN. ATO TNV OTLYUI Tou Sgv
udlotatal cUvbeon petatl twv Suo MAEUPWV KABE TMAKETO TTOU GTEAVOUE TIPETEL VAL TIEPLEXEL
tnv 6LevBuvon IP Kat Tnv mopta POoPLOKoU.
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Oa gpyaoToUE pe SUO TUTIOUG AVTIKELLEVWV:

DatagramSocket: elval n unoSoyn (socket) mou ulomoletl thv emkowwvia pe datagrams

DatagramPacket: elvat o TUMOG Twv MOKETWY Tou oTéAvoue. MNa va ptidfoupe éva véo

TIOKETO OPKEL VO KATALOKEUAGOULE EVOL VED OVTLKEIMEVO QUTHC TNG KAAGNG KAl vaL TO

YEUiooupe pe ta Sedopéva pog arooTtolr, Lall pe ta oTolyela armooToAnC (0w akpLBWE

KAVOULE WE Eva ypapua).

Apxika dnuloupyoUpe €va avtikeipevo DatagramSocket uéow tou omoiou Ba €xoupe audi-
Spon emkowwvia:

DatagramSocket server = new DatagramSocket( );

Telpd £xeL n dnuloupyio evog makETou mou OENOUE va OTEIAOUUE. 0 VOl KOTOLOKEUGGOUUE
TO TIOKETO Xpeldletal va dwooupe ta dedopéva og evav Tivako and bytes (message) to péye-
B0c¢ touc (size), Tn dtevBuvon Tou mapaAnmtn (address) kal TV MOPTA OTNV Omola TEPLUEVEL TO
puAvupa (port).

int size = 512;

DatagramPacket packet;

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

server.send( packet );

AuTO xpelaletal va To KAVOULE ylo KOs makéto mou Ba oteihoupe, SnAadn mpwta Snpioup-
YOULE TO TLOKETO KAL OTN OUVEXELQ TO OTEAVOUUE WE TN send. ZTn CUVEXELA E TNV EVIOAN receive
QVOUEVOULE TO TTAKETO — ATIAVTNON.

server.receive( packet );

Me xprion tng nebodou getData( ) tng kAdong DatagramPacket e€ayoupe amo to mMakéto to

UAVUHO TIou BEAOUE.
Onwc BAEmete to BApog Twpa dev divetal otnv clvdeon aAAd otn SnpLOUPYLA TOU TAKETOU.

7.5. ApaOTNPLOTNTES

Apaotnpotnta 1
Na avadépete pepikd mopadelypata epapuoyng Tou LoVIEAOU TEAGTN-6LAKOULOTH Ao TV
KaBnuepvn Lwr Kat Lepka mopadelypata ano tov KOO TG TANPodopLKG.

Apaotnplotnta 2

OEua yla Julntnon: Itnv MEPIMTWON TOU TAXUSPOUOU TIoU GEPVEL TA YPAUUOTO OTNY TIOPTA
HaG TToLoG gival 0 TIEAATNC KAl TTOLOC O SLAKOULOTAG. Mia oulrTnon MAVW O€ 0UTO TO TTOPASELYHA
Ba sixe evbladEpov.

Apaotnpotnta 3

Na uAomolioete éva AoyLouIkd oUyxpovng cuvoptAiag chat pe xprion sockets. Ta AOyLOULKO
Ba amote)eital and éva povo mapdbupo to omoio Ba £xel Suo avtikeipeva os otul JTextArea.
310 £va Ba ypadel 0 £vag cuvoprAntrg Kot oto aAAo Ba €xetal Ta unviuata and tov aAho
OUVOWIANTH. Emiong Ba mepLéxel kat éva koupni JButton yia tnv amootoAn pnvupdtwy. Na to
Sokiudoete otnv ta€n o SladopeTIkoUC UTIOAOYLOTEG. Oa XpelaoTel va pabete tnv IP Tou umo-
AoyLoTr Tou cuppadntr oag e Tov onoio Ba BeArnoete va ouvbebeite.
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8. Avantuén OAokAnpwpévne Edappoyng

Elcaywyn

I€ QUTA TNV evOTNTA Ba TTOPOUCLACOUHE CUVOMTIKA Ta oTAdLa avantuéng Ulog oAoKANpw-
HEVNC edappoynG LE BAON TIC APXEC TOU OVTIKELLEVOOTPEDOUG TIPOYPALLATIONOU. Asv Ba emL-
KeEVTpwOOULE ota apyLkd otadla tng avaluong S10TL autd avaAuovtol oAU KaAd oTo uadnua
“IYxedlaopog kat Avamtuén Awktuakwv Ebappoywy”’. O okomog Tng evotntog sivol va peAeTn-
OOUUE Kamola epyoaleia 0mwg To Ant yLa TNV 0AOKANPWON KAl TN cuvtrpnon epappoywyv o€ Java
kot ta JUnit / TestNG yla Tov ouoTnuatiko €eyxo tng epappoync. Oa moupe eniong Alya AdyLa
yla to povtélo oxedlaopol Model — View — Controller (MVC) yia Tov SLaxwpLopo g ypadikng
Slemadng He Tn Aoyikn Kot tov EAeyyo e ebappoync. TéEhog Ba Seioupe mwg Umopou Ue va ma-
PAYOUUE QUTOUATA TV TEKUNPLWON yLa To £pyo LG LEOWw Tou gpyaleiou javadoc.

Zto)oL
Ot poBntég va propoulv va:

Aloywpilouv Tov kKwdLKa TS ypadLkig Stemadr oo Tov UTTOAOLUTO KWELKO LECW TEXVIKWY
QVTIKELLEVOOTPEDOUC oxediaong

YAomotoUv pia epoappoyn av Sivetat to Staypoppa KAAGEWY Kol oL TIEPLYPODES TWV LE-
B806wv

NMapdyouv tnv Tekunpiwan tng edpappoyns Léow tou javadoc
Kavouv Sokipég Tou TeAkol AoyLopikoU Kat vo StopBwvouv mibava Aaon kat mapaleielg

Evotnteg Kedahaiou

Avaluon Anattioswv

Avtikelevootpednc oxedilaon

Aldypappa KAAoEWV

To povtého oxeblaopou Model View Controller
OpLopog Twv Slenadpwyv Twv KAACEWV

Anuoupyia tng Baong dedopévv

Y\oroinon tng ypadikng Stemadng

Yhomoinon twv ueBodwv dtacuvdeong pe tn Baon
OMokArjpwon tng epappoyng

EAeyxog TG edapuoyig

Tekunpiwon tng epapuoyng
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8.1. Avaluon AnoutoEWV

Ortav Eekvaype TNV avantuén uLag ebappoyng To mPWTo PAYA TTOU KAVOU UE AEYETAL AVAAU-
on QMALToEwV Kal ouviotatal otnv neplypadn tou T BéAoupe va dptdfoupe. MNa tnv akpifela
Ue TV avaAuaon amattnoswv phodofol e va kataypadou e og Kamola yA\wooa tnv embupntn
ouumneptpopd Tou cuatipatog. MNa mapadslypa av BEAoupe va ulomolooupe £va cuoTnua
Savelopou/kpatrioewv BBALwY pia BLBALOBNKNG TO CUOTNWUA Hag Ba TPETEL vaL ETULTPETEL:

e Aavelopo BiBAiou

e Kpdatnon BBAiou

e Emotpodn BAlov

e Eloaywyn véou BipAiou

e Anooupon BipAiou

* Eyypadr veou xpriotn

e MapakoholBnon twv BLBAlwY Tou £xouv kaBuoTeproeL va emLoTpadoUV Kol AmooToAN

£160TOLCEWV OTOUC AVAYVWOTEC TIOU T £XOUV SAVELOTEL.

OAec oL mopandavw evépyeleg daivovtal apketd codelg €KTOC lOwG amod tnv tehevtaia n
ornola amote)el pla S£0UnN EVEPYELWY TOU EKTEAELTAL OE TAKTA Xpovikd Slaotipota. ESw xpela-
{ovtaL MEPLOOOTEPEG AETITOLLEPELEC,.

MeplooOTepeg AEMTOUEPELEG XPELATOVTAL KOl OTLG AAEG AslToupyleg, OMwG lval yla mopad-
Selya oL TePLOPLOOL OTOUG OTTOLoUG UTIOKELTOL 0 SAVELOMOC Twv BLBALwY, TLY. HEXPL oo PL-
BAia pmopel va davelotel oto (610 Xpovikd Slaotnpo Evag XpHoTtng

Otav o€ éva 1000 amAd cUOTNUA OTIWE TO TMAPANAVW Hag EUdavilovial TETola EpWTHUATA,
elval mpodaveég OtL o €va mo oUVOETO cUOTNUA N AVAAUGCH QTALTAOEWY Elval piat TIOAU SU-
okoAn umoBeon n omola ypelaletal MOAU peyaAn mpoooyr. Evéexdueva Aabn 1| mapavonoelg
TIOU Umopel va yivouv katad tn ¢pacn tng avaluong UMopel va SnULOUPYRCOUV UEYAAEC XPOVIKES
KatBUOTEPNOELG OTNV AVATTTUEN TOU £pYOU Qv OVLXVEUTOUV Ot poxwpnuévo otadlo. Katd tnv
Kotoypadn Twy amaltioewy yia éva cUotnpa ev Kataypddoupe Lovo Ty embuuntr Aettoup-
YIKOTNTA TOU, AN KOl TLG QUITOULTAOELG KOl TOUG TTEPLOPLOMOUC GE UTIOAOYLOTLKOUC TTOPOUC. Mevi-
KOTEPO TIPOKELTOL YLOL JLot APKETA cUVOETN Stadikaoia.

8.2. Avuikelpevootpedng Ixedioon

Itnv avtikelpevootpedn oxediaon ta Sedouéva nailouv Kevipkd poAo Kat OxL n Asltoup-
YIKOTNTA TWV CUOTNUATWY. Mpwta avayvwplloupe TIG oviotnTteg mou epdavilovtal katd tnv
QVAAUGCT TOU CUCTAATOC KOl OTN CUVEXELA avayvwpi{ou e TN AELTOUPYLIKOTNTA TOUG. To MAEOVE-
KTNUO QUTAC TNG TPOOEYYLoNG €lval o oAU unAog BabBuog eMekTAOLUOTNTAG TWYV CUCTNUATWY
Kot n eueli€ia KoL TPOCAPUOCTIKOTNTA TTOU £X0UV OTLG aANayEC.

Karmoteg amod tig Pactkég KATEUOUVOELG TIOU TIPETEL VAL AKOAOUBGOUUE KATA TNV OVTLKELUE-
vootpedn oxediaon eivat:

e AvayvwpLlon TwV OVTIKELLEVWY Kol TwV KAACEWV TIou Ba UAOTIOLCOUE

e AvOyvwpLlon TWV CUVOECEWY UETOEY TWV AVTIKELLEVWY

e AvOyvwplon Twv LELOTATWY TWV AVTLKELUEVWV

e Avayvwplon t¢ Aeltoupytkotntag / cUUMEPLPOPAS TWV AVTIKELUEVWY

AdoU avayvwplooupe TIC BACIKEG OVTOTNTEG TTOU EUMAEKOVTAL OTOV OXESLAOUO TOU GUOTH-
HaTOG TLG omoleg Ba UAOTOLOOUUE WG KAAOELS AVTIKELUEVWY, TTpooTaBoU e va SOUNE UATIWE
UITOPOUE VAL ATAOTIOL|COUE TO SLAYPAUUA TWV KAACEWVY HE TN XPHioN KAnpovopLkotntag. Katt
TETOLO £YLVE OTAV WANCOUE yLot KANPOVOUIKOTNTA Kol Swoae To MApAdelyua UE TIG KAAOELS
Student kat Teacher mou kAnpovopoUv amo tnv kAdon Person. H avdhuon analttroswy og autd
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10 A0 TO MaPASeLypa SLEKPLVE OTL TO CUCTNUA LA TIEPLEXEL SUO ELEN AVTIKELUEVWY TOUG KO-
BnynTtég Kal Toug LadnTég. Ot Suo AUTEG OVTOTNTEG €XOUV OPKETA KOLVA OTOLXELa yLa Ta omola
Ba xpelaotel vo uhomotnBouv ol i8Leg evépyeleg Suo dopEg. MNa va amodpUyoUE TOV TAEOVACHUO
oploape pia yovikn KA&on Person n omoia GUYKEVTPWVEL TA KOWVA TOUG oToLXE(a.

8.3. Awaypappa KAacewv

Ita mponyoUpeva KepaAalo ou WANCALE YL TNV KANPOVOULKOTNTO Swoape Eva SLaypoppa
KAdoewv (otnv evotnta 4.4) oto onolo pawvotav n yovikr kKAdon Person and tnv onola kAnpovo-
pouoav ot Student kat Teacher. Katd Tov oxedLaopo0 (oG epapUoynG E TNV AVTIKELUEVOOTPEDN
d\ocodia to Staypaupa autd eivat to Bacikdtepo SeSopuévou OTL N AVTIKELUEVOOTPEDNG oXeSL-
aon €xeL WG KEVTPO Ta Sedopéva Kat 0xL TG Asltoupyieg Tou cuothuatoc. H yl\wooa UML (Unified
Markup Language) eivat n mo yvwotr yl\wooa povtelonoinong yla tn oxedloon ouotnudtwy
AoyLopLKOU, N omolo XpNOLUOTIOLETAL KATA KOPOV OTNV OVTLKELUEVOOTPEDH oxediaon.

To Saypappa kKAdcewv otn yA\wooa UML elvat éva 6UVOAO SLacUVEESEUEVWV YEWUETPLKWY
oxXNUATwV To omoio pe Stadopouc cUUPBOALOUOUC UTTOOTNPILEL EVVOLEG OTTWG

¢ KAAOELG

* QVTlKelpeva

* Ta yvwplopatd toug

o TIc e€aptnoelg petatl Toug

8.4. To povtélo oxedlaopol Model-View-Controller

Mo oTpaTNYLKA OXESLAOUOU EVOG OUCTAUATOC €lval N KATATUNGY TOU O£ UTIOCUGCTH AT TO
omola propoUv va oxedlaotouv Kot vo uhomotnBouv aveédptnta f e eAAXLOTEC E€QPTAOELC E-
tafV touc. Ta UTTOGUOTAKOTO QUTA TIPETEL VA €lval £TOL OXESLAOUEVA WOTE VOl UMoPoUV va UAO-
miotnBouv OAa anod SladopeTikoUg TPOYPAUUATIOTES OL ortoloL Ba €xouv ota XEPLO TOUC LOVO TIG
nipodlaypadEg Touc.

‘Eva. Hovtélo oxedlaopol mpog¢ auth Tnv katevBuvon elval to poviédo Model-View—
Controller mou Stawpilet Tn ypadikn dlemadn Kal TV EMLKOWVWVIA TNG EGAPHOYNG LE TOV Xph-
OTn O€ OXEON UE To £€pY0 Tou UAOTIOLEL. MPOKELTAL YA EVa LOVTEAO QPXLTEKTOVIKNG AOYLOULKOU
TIOU XPNOLUOTOLE(TOL YLa TOV OXESLAOUO Kot TNV avamtuén neptBarloviwy arnAenidpaong pe
Tov Xpnotn. To Hovtélo auTto Slaywpilel Tov oxeSlacuo tng epapuoyng os tpia pépn:

¢ To povtého (model) mou elval n KapSLd TOU CUCTAKATOG KoL A0XOAELTAL LLE TLG SLoSIKATLES

avanapaotacng kat anobnkeuong twv dedopévwy tng edbapuoyng.

¢ H oYn (view) meplypadetl auto mou PAEmeL o xpriotng, dnAadn sival umelBuvn yla Tty

ypadikn Stemadn (user interface).

¢ O gheyktn¢ (controller) Séxetal Sedopéva LGOS0V KaL EVNLEPWVEL TO LOVTENO YLa TUXOV

aMayéc. Emiong otéAvel otnv 0N To amoteAéopaTa yia epdavion.

Evépyetec Xprotn
Evnuépwaon Aebouévwv

Eupavion
QAMOTEAECUATWY

0 BaoLkog 0TOX0C TG apxLtektovikng MVC elvat va dtaywplotei n mapouaioon tng mAnpodo-
plog amo tov Tpomo mou elvat anoBnKeuPEVn ECWTEPLKA.
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8.5. Oplopdg twv Sienadwv Twv KAACEWV

270 0TA810 aUTO oL KAAOELG TTOU €XOUE OploEeL OTO SLaypappo KAAoewv apxilouv va yivovtal
TILO GUYKEKPLUEVEC. AgV aloXOAOUOOTE [E TNV UAOTOINon aAAdA TipETEL va 0plooU e EMAKPLBWG
OAa ta niebia (Sedopéva) kat TN Aettoupykotnta (emikedaAideg ueBodwv) Twv kKAdoswv. Auth
elvat n mpwtn akpPng mepypadn tou Tt BEAouPE vo KAVOUpE. Oa TIPETEL va SLaKpIvETAL HE
T€TOlO 0adVELD WOTE v TN SWOETE 0€ €vav CUPPAONTA cag Vo UIopPEl va UAOTIOLNOEL XWPIg
TIOAEC EpWTNOELG OAEG TIG ueBOSouc.

To tuAua auto Ba Aéyape OTL AvTLOTOWEL Katd To peyalltepo pEpog otov controller tou
povtédou MVC.

8.6. Anuoupyia tng Baong Asbopévwv

YuvriBwcg to Model oto povtého MVC petadpaletal o pio oxeotakn Bacn dedopévwy otnv
onola amoBnkevovtal OAeg ot mAnpodopieg tig edpapuoync. H Baon autr sival aveéaptntn ot
Kamolo Babuod and tnv unohownn ebapuoyn. Kabe duwg eyypadr evog mivaka tng Baong avtl-
otolyel 0TO QVTIKELUEVO ULaG KAAONC Kot £XEL TNV SIKN TOU OmTLIKomoinon.

8.7. YAomnoinon twv pedodwv Stacuvdeong e tn Baon

H emkowwvia tng paong dedopévwy otnv Java yivetal pe to makéto jdbe to onoio mapouat-
AoTnKe oTNV avtiotolyn evotnta. To Waviko eivat og kaBe Baokd mivaka (ovtotnta) tng Baong
Sebopévwy va avtloTolyel piot KAAGN TOU QVTLKELUEVOOTPEPOUG HOVTEAOU.

8.8. YAonoinon tng ypadikng dienadrig

AUuTO Tou péveL yla va oAokAnpwOel n ebappoyn pag eival o oxeSLAOUOG TNG YPAPLKNG OLe-
nadng kat tng aAAnAenidpacng Ue Tov Xpnotn. To TUAUa autd Ba MPEMEL va Uopel va uAomol-
nBet avefaptnta amno tig dAAa TuRpato. AnAadr) o mpoypauuatioTig Ba npénel va éxel Slabéot-
UeG TG Slemadeg OAwv Twv KAACEWVY KaL To oxnua tng Baong dedopévwy ald va pnv yvwpilet
TLG AETITOUEPELEG UAOTTIOIN GG TOUG.

8.9. OAokAfpwon TN epapoyns

Kamota otyun 8a ¢ptacoupe o onpelo va TPEMEL Vo SLOXELPLOTOUME Lo APKETA CUVOETN
edappoyn mou Ba amote)eital and dekAdeC 1 ekatovtadeg apxeia kwdika. H cuvtripnon evog
TETOLOU OUOTHHATOC eV elvat pia amAn umtdBeon. Av kamola oty aAAageL n ulomolinon og éva
apxelo emeldn emwvondnke €vag kKahutepog ahyoplBpog n eneldn SlopBwbnke éva Aabog lowg va
XPELOOTEL va EEpoupe ola apxeia e€apTwvTal amd auTo oTo onolo £ywve n ahhayr).

Yrniapyouv l6ikad epyadeia autopatonoinong tng SladLkaclag Tou XTIoWATOG TNE EPAPHOYNS
yla dtadopeg y\wooec. Itnv Java duo and ta mo dSnuodhn epyaleia sival to Ant to omolo &i-
VoL EVOWUOTWHUEVO 0T TEPLBAAAOV Tipoypappatiopol Eclipse kat to Maven. Ta epyaieio autd
£KTOC Ao TO XTLoLo NS edapuoyng elvatl umeBuva yia tnv Staxeipion BLPALoBNKwv Kot GAAwY
apBpwdATWY TIOU XpNOLUOTOLEL N Edapuoy.

Kot ta duo epyaleia meplypddouv Ti¢ mapapeTpoug kat th Stadikacia og apyxeia XML (build.
xml yta to Ant kat pom.xml yia to Maven). Ta epyadeia autd KaBlotoUv taxUTATN TNV OVATTTUEN
Ko eykataotacn piog Java ebappoyng aAla kat tnyv mpoadnkn véwv BBALoONKwv. Katd to «xti-
OLUO» TNG EPapUoynG, avaAapBAavouv va CUYKEVTPWOOUV OAEG TIG eOPTIOELS, VA UETAYAWTTI-
OOUV TOV KWOIKA LG KoL VOL «TIOKETAPOUV» 0N Ta apxeia Ttou xpetalovtal og Eva TEALKO apyelo.

To Ant (Another Neat Tool) eival éva dwpedv epyaleio avolkTol KWK TO OMOLo UMmopel va
EKTEAECEL TIC TTAPOKATW EPYAOLEG:

¢ MetayAwttion 6Aou Tou €pyou

e Alaxeiplon Twv apyxelwv kat Twv GakeAwv Tou épyou
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e Autopatn kAfnon tou JUnit yla SlevépyeLa TWV TECT MOV €XOUUE oploel

¢ [aketdplopa KAAoswv og apyela jar, war.

¢ AvéBaopa kal postolpacio tng ebapuoyng yia ektéheon oe web server

H ouvnB£otepn Aettoupyia Tou Ant gival 0 0pLOHOG HLOG SECUNG EPYOOLWV TIOU EKTEAOU-
LLE OUXVA UE OTOXO TNV auTopoTomnoinon tg.

To Ant glval EMEKTACLUO WC €pyaAeio avolKToU KWKo adoU EMITPEMEL TNV EVOWUATWEN
VEWV SUVATOTATWY TOU OL TIPOYPAUUOTIOTEG OswpoUv avaykaieg, péow kwdika. Av Béhoupe
péoa ano to Eclipse va Eekvrjooupe va SoUAeUoUpE pe TO Ant TUAEYOUUE QIO TO

Project = Properties = Builders = New =» Ant Builder

Napakdatw daivetal pia 08ovn tou Eclipse yla tnv edappoyr tou oxohelou mou €XOULE OXe-
Sldoel. Aplotepd daivetal o apxeio build.xml mou €xoupe dnuioupynoet kal 6e€ld To pevou
eAéyyou tou Ant.

% Java - Schoolfsrc/MainProgram. java - Eclipse
Fle Edt Sourcs Refactor Navigate Search Project Fun Window Help

- S WINB-0-Q-TE e d P -G . 5 [| 5 (@75
[fyProject... 52 = B [fPersonjawa  [f] Teacherjava  [f] Studentjeva | [J) ManProgram.java =0 fatwm =n
8% ~ PR UL PR A *PRO X%
= 12 school public static void main(String args[]) = ) school “
H B e double grades[] = (20, 12, 16, 18, 17, 20, 19, 16); & buid [defauit]
# B, JRE System Libear: int hours[] = (4,4,5,3,2); = @ buld-ecipse-compiber
B fed acm.jar - Ciljava Person persons[] = new Person[6]: 0% buld.compiler
1 buid,xml person=[0] = new Teacher ("Alan®, "Turing®, 1, hours.le; ¢ anteal buld
persons[1] = new Student("Grace”, "Hurray”, 100, grade: &8} buid-project
person=(2] = new Teacher ("Edsger”, "Dijkstra®, 2, hour: <% echo
persons[3] = new Student("Dennis”, "Richie", 101, grad: B¢ javac
persons[4] = new Student ("Ken”, "Thomson®, 102, grades] @ buld-refprojects
persons[5] = new Teacher ("Ailonso”, "Church”, 3, hours.. C?:: build-subprojects
= (%) clean
for (int i=0; i<persons.length; i++ ) €7 delete bin
persons(i] .print(): ® cleanal
} 2@ ik
) 3 3 ik bin
‘ > oo .

Noapakdtw Sivoupe kat éva apketd artho build.xml tou ant yia to yvwoto npdypapua 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" "X [* class" />
<manifest>
<attribute "Main-Class" "HelloProgram"/>
</manifest>
</jar>
</target>
</project>
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8.10. ‘EAeyxog tng Edpappoyng

Katd t Siapketa avantuéng piag edoappoyng oAAA Kot eTd TNV OAOKANPWOT| TNG TPEMEL VA
€NEYYOUE OUVEXWG TOV KWOIKA oG yioe AdBn wote va eipaote olyoupol yla thv opBaotntd tou. O
€\eyyxoc ouvnBwg ylvetat dokiualovrag tnv epapuoyr] pag pe dtddopeg katnyopieg dedopévwy
yla va SLoTLoTWOoOU UE av apouoLalel Tnv emBuunth cupneptdpopd. O EAeyxog ULag ebappoyng
KOTAL LA évvoLa vl KaL TEXVN Kat Bépa epmelpiag. Kamoleg SOKILES OWE LITOPOUV VOL AUTOO-
TomotnBouv. Na TNV QUTOUATOMOoINCN TwV SOKLUWY UTIAp)XoLV SLddopa epyaleia e TILO yVWOTA
amnd autad va eivat to JUnit kat to TestNG.

To Junit elval péxpt otyung to mo dnuod\ég epyaleio To 0moilo umootnpilleTal Kol auto
oo to Eclipse. Ma va Snuioupyrioou e €va cUVOAO SOKLUWYV yLa TNV EPAPUOYT KOG ETUAEYOUUE

File - New -»JUnit Test Case

Ka opiloupe moleg ueBodoug Bal XpNOLLOTOLCOUE KOl TTAVW CE TIoLa KAAON TNS EGAPHOYNG
Hag Ba ekteleotouv ta TeoT. MmopoUpe va opicoupe Stadopa eidn Sokuwv yla KABe kAdon
EeEXWPLOTA WOTE VO EKTEAECOUE KOl TUNHOTIKOUG EAEYXOUG yla KABE evotnTa TNG £PAPHUOYNG
Eexwplota.

Ma moapadeypa av OEAOUUE va TPEEOUE KATIOLA TEOT MAVW OTOV UTIOAOYLOUO TOU UECOU
0pou TG kKAaong Student ektehoU e TIG €€NG EVEPYELEG.

Katapxnv dnuioupyoue éva JUnit Test Case

B 5 New JUnit Test Case

- FEAEE -2y BN JUnit Test Case - o B (& 5evs
1, The use of the default package is discouraged. |: B =
I Project Explarer : J — t # ant 3 = 8
= 4 ul F .
PP Otew aunik atest ) New ik dtest ok & ® -
£ Algoreithm :
= '.-:'1 rutherford Source Folder: Schooljsrc
5 & school :
. ! et Lo ]
= 8 (defauk package)
# 4] ManProgram.jave Name: Studsnt Test
# 1] person.java :
D e —
@ [J] Teacher.java Which method stubs would you ke to create?
# (1) Testschoal.java [“lsetipBeforeCiass()l [] tearDowmaftertlass()
* 1] TestSchool2.java sty [Cltearbown()
# B\ JRE System Library [Java
= JUnk 4
3 (38 jJurik. jor - C:iEckpselp Do you want to sdd comments? (Configure templstes and default vaks here)
#® (14 org.hamerest.core_L. [Igenerate comments
& = test
4= tester : v
il o | ctoss untertest: [ student
® 1= TicTacToe
& 5 TIT Probg) < B-r8v= 1
Mo consclel
4 X @ [Cwet> |[CEosh | comcel |
[4] Student. java - Schoolfsre %

YTn ouvExela emAéyoupe TNV KAAGaon Student. Exoupe emihé€el va ulomolooupe Tig Hebo-
Soug setUpBeforeClass() kat tearDownAfterClass() mou ektehoUvtal PV Kol UETA TNV KAAON.
2Tn ouvEéxela emAEyoU e Ttoleg ueBGSoug amod tnv kAdon Student B€éAoupe va cuunepthaBoupue
oTLG SOKLUEG TToU B TpE€ou e,
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& New JUnit Test Case

Test Methods : IR | 2 (& s
Sedact methads For which best method stubs should be crested, E e
[fyProjlect Explorer 22 = B 1| Parscr (= =] % ant 22 -
& Algor 8% * PO ysisbie methods * LEAR R
@ P e 5
-5 rtherford _ E] IEI@D er: A | selectan
GB;‘:‘: [] @ Student{String, String, int, doubls[T)
s [J@ setrade(int, double)
=18 (defak pociage) Fe o)
-} L‘] MainProgram, java 5 D@ Basi
@ [J] Person.java Oe o)
@ [1) Student.java Oe
&-[0) Teacher.java e getFirstname()
@ 1) Testschool.java . Oet p,”u’ " DS!r'l'u.ht)
- 1] TestSchool2.java Oe ”m’“&l"“*
& B JRE System Libeary [Java: Dle wn G
= ‘J—'.m‘ [ @ setlastname(String)
G- (4 junikfor - C:iEcipselp = [O@ obict
# (3= org.hamecrest.core_1. [
1 test | g‘_ur WJ i
5 tester 1 method selected. _
1 testt £
1= TicTacToe [ create final method stubs
w5 Probie] [Z] Creste tasks For generated best methods = B-r3-=0
Mo console]
¢ > @ v | [ ]
7] student.java - Schoolfsrc %

MA€ov £xoupe dnuoupynoel to 8iko pag JUnit Test Case, TO 0m0l0 OMwG BAEMETE MAPAKATW
elval pa véa kAaon n omola meptéxet tig duo pebodoug mou SnAwoape pall pue pio véa uEbodo
testGetGPA yLa tov éAeyyo opBotntag tng getGPA:

& Java - Schoollsrc/StudentTest. java - Eclipse

Fle Edt Source Refactor Navigate Search FProject Run Window Help

ey T N T e - - I f 1
H-0-Q- I G® VP eI . ok icces 1 o5 (@700 ]
o (1] Person.java [J] Student. java (1] Teacher.java [} StudentTest.... &3 | ¥ =1 & Ant 23 Ll =
- S #import static org.junit.hsserc.¥;[] GV EO X R
public class StudencTesc {
= (defauk package) = @BeforeClass
- 1] MaProgram.jave public static void setUpBeforeClass{) throws Exception {
I3 System. out.println(®Tescing starts before class construct:
- [1] Student.java )
(1] StudentTest java
- [1] Teacher.java BhfrercClass
®-[3] Testschool.java public static veoid tearDownifterClass() throws Exception {
& [1] Testschoolz.java System. out.printin("Tescing after class™);:

® [1] StodentTest.java }
B JRE System Library [ lava

ATest
public void testGecGPA{) {

Writable SmartInsert | 22:45 L]

Ma vo eAéYEOUUE TO AMOTEAECUOTO OE KATOLO EVOLAUEDO OTASLO TNC EKTEAECNC TOU TIPO-
YPAULATOG UMOPOUHE VO XPNOLUOTIO|COUE [t TIOWKIAL amd Katnyopnuato assertions ta
omnola pooBETou e otnV avtiotolyn HEB0SO. ITNV MPOKELUEVN TIEPIMTWON XPNOLLOTIOLOUE TNV
assertTrue ylo va eAéyEouie av LOYUEL N 6UVONKN TIoU EAEYXEL TNV 0pBOTNTA TOU ATMOTEAECUATOG:
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@ Java - School/src/StudentTest. java - Eclipse E”El_&l

Fle Edt Source Refactor Navigate Search Project Run Window Help

FE T TG RN O I O A T e e RO
> gfu Junit i =B (4] Person.java (1] Student.java 1] Teacher java [4] StudentTest.java &3 S8
o BE QB B - v System. out.println("Testing starts before class construction”): e

Fintshed after 0,109 seconds )
Runs: 1f1  BErrors: 0 B Falwes: 1 Al c
BAafcerClass

| public static void tearDownAfterClass(} throws Exception {
. System. cut.println("Testing after class"):
S Bl SudentTest [Runner: JUnit 4] (0,032 5) y
e testGetGRA (0,032 5)
8Tesc
public void testGetGPA() {
double grades[] = {15,15,16,17,17};
Student st = new Student ("lecnard”, "euler”, 7, grades):
double gpa = at.getGPA():
assertTrueigpa == 15);

= Failure Trace ] ¥
11 java Jang. AssertionError =
= ot StudentTest bestGetGPA{Student Test, java: 28
B Corsole 52 X% BREFF 2B2-r5-= 0
herminabed > Shudent Test [IUnit] C:iProgram Fles| lavaljre7ibind javaw, exe (25 Ay 2015 - 3:56:28 pp.)
Testing starts before class construction -~

Tescing after class

‘Writsble Smart Insert | 25:29 S

Onwg BAEnete mapandvw o €\eyxog anétuxe adol o HESOG OpoG ival 16 kat oxL 15. Me
QUTOV TOV TPOTO UMOPOULE VA KATOOTPUWOOUHE EVa OXESLO SOKIUWY TWV KPIoLUWY TUNHATWY
NG edappoyng oL onoleg Ba exteholvtal KaBe popd mou Ba kAvou e AAAAYEC OTOV KWOIKA pag.

8.11. Tekpnpiwon tng Epapuoyng

H tekunplwon tng epapuoyng HoG amoTteAel TNV lKOVA TNG TPOG Tov £€w KOoo. Evag mpo-
YPOUUOTLOTAG TTOU BEAEL val LEAETHOEL TNV EPAPUOYN LG, VA XPNOLLOTOLOEL KATIOLO TUAUA TNG
N va Kavel aAAay£G, TO TPWTO TPAYUA TTou Ba KoLTAgeL elval n Tekpnplworn. TNy mepimtwon g
Java éva oNUOVTLKO TUAUA TN TEKUNPLWONG TTOPAYETOL AUTOMOTA OTo To £pyaleio javadoc, To
ornolo pmopetl va ekteleotel péoa amo to Eclipse. Mo va mapdyoupe Ty TeKUNpLwon Tou €pyou
pog emhéyoupe Project = Generate Javadoc. Oa xpelaotel va oplooupe Ta apxela java yla ta
onola BéAou e va mapaxBel n tekpunpiwon. 1owe va XpeLaoTel va SWOOUE KAl TO LOVOTIATL OTOV
Sioko pag yia tnv evtoAr javadoc.

H tekunpiwon g€ayetal o popdn LotooeAibwy waote va umopei va avaptndel kol otov mo-
YKOOLLLO LOTO Kol i TTAONYNON AVARESA OTLG KAAOELS KaL TL HeBodoug va eivart eUKoAN. Mapakatw
Slvoupe v Tekpnpiwon mou mrpapE yia To S1KO Hog £pYoO.
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fgetio  Enefepyosia  Ngofiohy  [ovopecd  Zelabobecre;  ZrapBook  Epyehda  BodBen

| ) Student &

All Classes

MainProgram
Parson

Student ‘Sustenary. Mested | Fisld | Constr | Method  Detal Field | Constr | Method
Teacher

PrivClass Ned Class Frames NoFrames

Class Student

javalang Object
Parson
Student

public class Student
extends Person

Constructor Summary

Constructor and Description
Student (java. lang. String firstneme, java.lang.String lastname, int id, double[] grades}

Method Summary -

Mozilla Firefox

| ] Student [+] -
e Method Summary -
MainProgram m
Ferson . 1 g
Student Modifier and Type Method
Teacher double getGPR()
woid print ()
boolean setbrade (int index, double grade)
Methods inherited from class Person
getFiratname, gecld, getlastname, secFirstname, setld, seclazthame
Methods inherited from class java.lang.Object
equals, getClass, hashCode, notify, notifyAll, toString, wait, weit, wait 3
Constructor Detail
Student
public Student (java.lang.String firstneme,
java.lang.String lastname, ,,
Y ™
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ENOTHTA 2a

ANAMNTY=H EQAPMOTIQN (APPS)
[1A ANDROID




Mvwpipia pe mpoypappatiotika neptBaAiovia yia to Android



Avti MpoAdyou

To 6eUTEPO QUTO UEPOC OTIC TTAPOUCEG ONUELWOELS EXEL OKOTIO VA €E0LKELWOEL TOUG UATNTEG
UE TNV avamtuén oAokANpwUEVWY EQApPUOYWY yLa TV TAaT@opua Android. H mAatpopua autr)
aQopd KUPIWG oTNV MEPIMTWON TWV KIVNTWV CUCKEUWV KAl TOUTAETWY Ortou 0 pOAoG TN¢ otnv
ayopa eivat onuavtikog. NMapouaotalel 6 oNUAVTIKEG LOLOTUTTIEC KadwC OxL aTtAdl eMLTPETEL aAAa
bleukoAuvel dlaitepa TNV emikotvwvio UETaED eapuoywyv, TNV aélomoinon TUNUATWY TNG Ui
Qo tnv dAAn Kot v oo Kowvou xprion mopwv.

O erti uépouc evotntec 2A kat 2B tou Seutepou UEPouUG amoteAouv éva apdpwTto auvolo.
MpoBAémovtat yia autéc 6Uo0 evaAAakTikéC Stapkeleg e ™ pia nepintwon va Sivel to ueya-
AUTEpPO Ypovo atnv evotnta 2A mou apopd otnv avantuén £QUPUOYWY XPNOLUOTIOLWVTIG TTa-
k€t avantuéng onwg to Eclipse n to Android Studio kat aéiomoinon java kat XML kat t SeU-
TEPN va Mapaywpel UEYaAUTEPO podo atnv avantuén epapuoywv oto nmeptBalov avantuéng
Applnventor rtou YpnouylomoLEl TTPOYPAUUATIOUO YNPidwv.

Eivat @avepo oTL N evotnTa 2A EXEL TEPLOTOTEPN VO TIPOOPEPEL OTNV EKMTAOEUDN emayyeA-
UOTLWY WG TIPOC TNV ayopd pyaoiag. H duvatotnta amo tnv aAAn amoktnong oAokAnpwuevng
ELKOVaG TNG SLadikaoiag aVAnTUENC EQAPLOYWY, UE EUKOAO TPOTTO, TTOU TTPOOPEPEL 1) EVOTNTA 2B
EXEL KOL QUTH ONUAVTIKO EKTTOLOEUTIKD OQPEAN. APrVouLE TNV emtAoyr oToug auvadeApouc aAdd
KalL oTa EpyaoTpLa Tou SLIETOUV Ta oYoAEla ToUG:

JKOTOG ToU SEUTEPOU LEPOUC EVAL N EQAPLIOCUEVI TIPOTEYYLON OTNV AVATTUEN EQUPUOYWV
Android. Av ot ouvOnkeg emitpémouv v aélomoinon Twv YyVWoewVY mou amoktninkav oto 1o
UEPOG Kot £6W aUTO Ta NTAV YL TOUC OUYYPAPEIS TO LOAVIKO.
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1. lvwppia pe npoypappatiotikd nepBailovia yia to Android

Elcaywyn

To povtého avamtuéng epappoywv yia Android otnv ayopd xpnotpomnolei to Android SDK.

Mo tnv wpa Ba emiréCoupe v SouAéPoupe ekpetarlevdpevol tn duvatotnta tou Android
SDK va ouvbuaotel pe to neptBariov Eclipse, mou eidape otnv evoTNTA MPOYPAUUATIOUOU UE
Java, xpnotpomnowwvtog ta Android Development Tools (ADT) . ©a dnpLoUPYCOUE TOUG arma-
paitnToug mopoug yLa tnv avamtuén ebappoyng tou Android otov urtoAoyLoth oog Kat Ba np-
OUPYNCOULE TANPWE AELTOUPYIKEG EPAPLOYEG.

Ouwg mpémnel va AddBoupe unon ot n unootnpLen tng google yia ta ADT oto Eclipse €xel
Slakomel kot €pdaon Sivetal mAéov otn véa mAatdopua avantuéng Android Studio (AS). Ta
TOPAKATW Ba MPEMEL EMOUEVWGE VO TTPOCAPOCTOUV TNV VEQ TIPOYUATIKOTNTO OTAV TO VEO TIEPL-
BaAov ylvel apketd oTaBEPO KaL OLOYEVOTIOLNIEVO VL0 VOl OVTLKATACTHOEL TO UTLAPYOV. EUTUXWC
10 AS entiong xpnouuormnotet to Android SDK kaBLotwvtag tn UETAPACN OXETIKA EUKOAN.

Jtnv nopela Ba yivel cadég 6t to Android amotelel teleiwg StadopeTiki mMepimTwon amo Tn
Java kot auTo ylati dev anotelel, oute mepAaLBAVEL, YAWOOW TIPOYPOUUUATIONOU. AUTO onpatl-
VELOTL N avantuén ehopuoywy yla auto Ba aralLToeL Kot KATOLo TPOYPOUUATIONO 08 YAwooo
TIPOYPOUUATIONOU. EuTuXwG €va MeyaAo PEPOG At TOV TIPOYPOUUATIONO Urtopel va yivel og
Java. ‘Eva aAAo pépog Aettoupyel KaAd pe pia SnAwtikn yAwooa onpaveng - meptypadng oehi-
Sag, Tnv XML, tng omolag Ta anapaitnta otolxeia Ba mapoustactouv onou xpetalovtal. Eval-
AaKTIKA N vAomoinon pnopet va yivel e€ohokAnpou pe tv yAwooa Yndidwv tou neptBaiiovtog
Applnventor, pe TOUG EPLOPLOPOUG TTOU HLa TEToLa yAwooa PAleL.

Ztoyol

Ol HaBnTég va umopouv va:

e EmAéyouv neptBariov avamtuéng ebappoyng Le BAon Tig avaykeg Kol tn SLabEatun umo-
dopn

e Avayvwpilouv Ta Pootka otolxeio Tou mepBaillovtog avamtuéng mou Ba xpnotpomnotn-
oouv

¢ Na pmopouUv va thonynBolv og autd
¢ Na dnuloupynoouv éva £pyo oto nepLlBarlov auto

Evotnteg Kedbahaiov

e To £pyo (project) kat ot Stadopeg tou ata Siddopa nepBailovta
¢ Baolka otoweia meptBaroviwy avamntuéng yia Android

e Alaudpdwon kat mhonynon oto neptBailov avamntuéng

e TuUmol épywv (Built types )

e Anuoupyla project oe éva and ta neptBaiiovra
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1.1. To £pyo (project) ko ot Stadopeg tou ota Stadopa nepPailovia

‘Eva otolxeio mou mpokaAel ouyxuon otn petdfaocn avaueoa ota diddopa meptBailovia
avantuéng epappoywy eivat n ovopatoloyio. Ouwg propei va elvat kat n idta n Soun Tou nept-
BaAovtog Sladopetikr. TENOG, 6tav Soulevelg oe SLaGOPETIKA AELTOUPYLKA 1) TAATHOPEC (TL.X.
Windows, Linux, Android otig 1ddopeg ekd00eLg TOUG), UTtAPXOUV SLAPOPEC OTOUG TPOTIOUC TTOU
ulomolouvtat Stadpopa atolyeia TG yAwooag (.. Java) mou eméNe€eg vaL XpNOLLOTIOLEL .

Otav Eekvape va xtiooupe pia epappoyr og éva meplBAAlov, oTnV MPAyUATIKOTNTA EEKLVA-
pe éva €pyo avamtuénc. Auto To €pyo oto mepLlBailov Eclipse ulomoteital og évav eviaio «xwpo
SouAelac» mou Aéyetat workspace kat meplthapBavel kot otolyeia mou Sev apopolv armoKAELOTL-
KQ TO OUYKEKPLUEVO £pyo. 2To Android Studio to £épyo ovopdletal main project kat eivat Alyo mo
OTEVA OPLOUEVO.

Jtolyela mou mpoodlopilouv o €(60¢ TOU £pYOU KOl TOV TPOTIO TTOU MPOCEYYI{EL TO AELTOUPYL-
KO T0 €pyo pac ta Aépe petadedopéva 1 16LotnTeG. 2o Eclipse oL oxetikég mAnpodopieg Bpioko-
vtal oto apxelo project.properties. 2to Android Studio amoBnkevovtal oe pia meploxn ( .idea)
pe Alyo SLadopeTiko Tpomo.

Otav xtiloupe edpappoyEC omaviwg avakaAUTToupe Eova Tov Tpoxo. Kupiwg yati auto BEAeL
XPOVo mou 6ev pag meplooeVel. Mo Vo UTOPETOULIE VO XPNOLUOTIOL|COUHE TNV eUMEeLpiol GAAWV
TIPOYPOLLATLOTWY UTIAPXOUV TIoAAOL TPOTIOL, £VOG QO TOUC TILO XPNOLOUG lval n xpnon efw-
TepkwV BiPAloBnkwv. Autég oto Eclipse ovoudlovtal Reference Libraries evw oto AS External
Libraries. Ze kdBe mepimtwon MEPLEXOUV ETOLUA TUAMATA KWOLKA, aAVTIKE(LEVA Kol Stadlkaoieg
TIOU KAvouv tn {wr) KOG EUKOAOTEPN.

Mpodavwe oe Eva TepBAANOV UIMOPEL va UTIAPXOUV TIOPATIAVW amo £va €pya. KaBe dpopd
Souheloupe og éva amod AUTA Kol CUYKekpluéva oto ¢akeAd tou (Project Folder / Project
module). Z& autov nepl\apBavovrtal 6Aa Ta otolyeia tou. Ma tnv wpa to Eclipse podvo Sivel To
TIAEOVEKTNA VA EXELG O€ Eva £pyo TIOANATIAEG edapUOYEC (apps), TpAyua TTIOAU XprioLUo av Oeg
va UAOTIOLNOELG eKEOXEC TOU £pyou yla SLadOopETIKES XprOELS 1 SladopeTikd Kowvd. AvtioTola
10 AS avtipetwrilet to (610 B€pa pe tnv emhoyn rebuild the project mou pag emitpemnel petofo-
Aég otig 1BLotnTeC / petadebopéva tng edbappoync pac. Ta emt pépoug €pya tou Eclipse avtiotol-
xoUv ota modules tou AS. Ma ka8 module prmopouv va avtiotolyoUv moANamAEG BLBALOBNKEC.
Ertiong ot mapahhayEg evog €pyou/ edoappoync oto AS, yla Tic omolec Oa LANCOUUE apyoTepQ,
Slayelpilovtal 1o BEpa Twv ekdooewV e Eva Ldlaitepa PWTOTUTIO TPOTO.

Ta mapamdvw avtanokpivovtal otn Baokn Sopun Twv pakeAwv tou £pyou ota SU0 mepPAl-
Aovta avamntuéng. Méoa oto ¢pakeAo Tou KUpLwE Epyou oag, Tov onoio Ba Eexwploete ylati £xel
TO OGVOUO TIOU £0€(C SwaoaTe, UTIAPXOUV KATIoLoL uTtodAaKeAoL. AVAUECO O OUTOUG OTNV TIEPITTW-
on tou Eclipse Ba Bpeite toug umtodakéAoug build, libs, src kal res. 2tnv nepintwon tou AS otov
src mep\oppavovtal T0o0 €vog uTodpAaKkeAOC java TTOU OVTLOTOLXEL oTov src Tou Eclipse 6o kal
£V0C res TIOU QVTLOTOLKEL oTOV avtioTolyo tou Eclipse.

1.2. Baokd otowyeia neptBarAoviwy avantuéng yia Android
1.2.1. Android SDK with Eclipse

To Eclipse, onwg €xoupe ¢, eivat Eva oAokAnpwuévo neptBaiiov avamntuéng (IDE) ya Java.
Madi pe tnv npoaBrikn (plugin) ADT to Eclipse mapéxel éva meptBarlov yia to oxedlaoud, Tov
TIPOYPOUUATIONO, TN §ounon kat TeAkd to tpé€iuo Android epapuoywv. ESw mapouvotdlovtat
ta Baotkd otolyeia tou meptBariovtog i av BéNete tng Slemadng xpriotn tou.
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1.2.2. Anpoupyia evag épyou yia Android

Av avoitoupe to Eclipse, éxovtac eykataotroet mponyouueva to ADT-plugin, umopoUpe va
TPOXWPNOOUE 0Tn Snuloupyia evog épyou yia Android To omnoio Ba emekteivoupe apyotepa.
Xwpic moAEg Aemtopépeleg, Ba dnuloupynooupe éva Baotko €pyo. To Eclipse, onwe yvwpl-
Toupeg, Slapopdwvel kabe ebappoyn mou dnuloupyeite wg €va £pyo, He TNV Kwdlkomoinan Kot
aAM\oug mopouc mou oxetilovtal pe tnv edoappoyn vo amodnkevovrtal kat Staxelpiovtal péca
amo £vav KOTAAoyo yLa To £pY0 OTO XWPOo pyaciag oag. H Snutoupyia evog véou €pyou yla To
Android mepl\apBavel pepika Bripata, avaloya pe 6oa £Xete ehaPUOOEL YEVIKA Yo TNV Java.
AtileL va Soupe we Stapopdwvetal to meplBailov otav epyalOUAoTE MAVW O€ i epapuoyn
(app) yta Android.

Apaoctnpotnta 1.2

Anpuovpyeiote oto neplBAAAov ou XpNOLUOTIOLELTE va £pY0. AWGCTE TOU €va GVOUO TTOU Val
€XeL vonua Kot vo Bupilel auto mou okomeUEeTe va KAVEL N epapuoyr mou Ba dtiatete. Asite
TouG PpakEAOUC TOU Kal EMLBERALWOTE OTL UTIAPYOUV TOL OTOLXELQ TTOU avadEPAE 0TV MAPAypOL-
¢o 1.1

1.3. Awapopdwon ko mAorynon oto nepBailov avantuéng

To nepiBaAAov avamntuéng toug Eclipse ovouadletal maykog epyactiog (Workbench). To dvoua
elval YapoKTnPLoTIKG Tou OKOTOU TNG MAATPOpHAC, TToU elval n avamntuén epapuoywv. Avoiyo-
vtog To TeptBarov Slokpivoupe Sladopeg aUTOVOUES TIEPLOXEG, O EexwploTa napabupa, Lap-
KOPLOMEVEG KOl LE ETIKETEG, TIOU GUVOETOUV TNV €lKOVA TNG TpEXouaag Stemadng Tou mAyKou
epyaoctiag pog. OLmeploxég autég ovopalovrat oelg (Views).

MropoUe va opiooupe pia 0PN we €va OTTLKO CUCTOTIKO EVTOG TOU TAYKOU £pyaciag. Zu-
vnBw¢ xpnowonoleital yla tnv mhorynon og pia Alota 1 §évtpo mAnpodoplwy (6mwg oL mo-
pOL TOU TIAYKOU €pyaciac), i yla tnv avaptnon WLothtwy mou adopolv ToV EVEPYO EMLUEANTA
(editor). O emupelntrg Sev elvat évac armhog eMefepyaoTtnC KELEVOU EVW CUXVA UTTOPEL val TiepL-
Ao BAveL ONUOVTIKOUC QUTOUATIOMOUC. OL TPOTIOMOLOELS TIOU yivovtal o€ pwa 6yn amobnkeu-
ovtal dueoa.

‘Evog emupeAnTng eival emiong évol OmTIKO GUOTATIKO TOU TIAYKOU gpyaciag. TuvhOwg xpnot-
HoToLe(TaL yLa va emefepyaotelte n va meplnynBeite o évav mopo. H omtikr mapouaiaon umno-
pel va eivat keipevo 1 Staypoappa. Ot emUeANTEG EKvOUV OTav TIAEEETE (KALK) Evav TTOPO OE
pa 0Pn. TPOTOTOLOELG TTOU YivovTal O €vav eMUEANTH atkoAouBoUv Tov mapadocLako KUKAO
{wn¢ avolypa-cwolpo-kAeioLo.

Av €XeTe avoLYXTO €va £pyo Kol Sev EXeTe IPoPel 0 KATIOLEC TPOTIOTIOLNTIKEG EVEPYELEC Ot TIpE-
neL va BAenete tnv oYin Package Explorer ota aplotepd kat tnv ogn Outline ota 6&€ld, otn péon
Ba untapyel évag empueAntng (editor) Kot amo KATW TOU Lo OELPA amo BEoeLG OTIG omoieg epdavi-
{ovtal cuumAnpwuatikég MAnpodopieg. Mnopeite va npocBéoete OYelg emhéyovtag Stadoxika
Window-»Show View=> tnv ermiloyn cog. Mo va KataoThoeTe Thv oWn n opatr apKel vo T
kAeloete onwg omotodnnote mapdbupo. To (610 oxUEeL yla ehayLoTonoinon Kat peylotonoinon.

Mropeite va dnploupynoete kot SikéC oag oYelg av to Kpivete amapaitnto. MAnpodopieg
YLOL TOV TPOTIO TIOU UMOPELTE VO KATAOKEVAOETE pLat 0N Unopeite va Bpeite otn Béon:

https://eclipse.org/articles/viewArticle/ViewArticle2.html.

Karmoleg 1810tNnTeG 1000 TwV 0P ewv 000 Kol TWV EMIUEANTWV gival Kowveg. AANAwoTe Aettoup-
yoUv w¢ mapdbupa péoa oto mapdbupo Tou TAykou epyaciag. And Kool amoteAolv Ta pHépn
TOU MAYKOU £pyaciog KoL TNG EKAOTOTE OMTIKAG Tou. Ta épn Umopel va elval evepyd f avevepyd,
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EVW HOVO £va Ao auTd elval evepyo kaBe dopd. To evepyo pépoc eival pwtiopévo (highlighted)
Kol auto amnoteAel Tov otdXo cuvBwv Asltoupylwy Onwc avtypadn, Staypadn Kot emkOAAnon.
Otav dev eival evepydg €vog eMIUEANTAC, OL OPATEC OYELG Umopel va mep\apBavouy otolkeia
mou Baoilovtal otov mPonyoUEVO EVEPYO ETLUEANTH.

Mua omtikn (perspective) elvat pio opadomnoinon amo OPelg kat emUeAnTEG oTo mapdbupo
TOU MAyKou epyaciag. Mmopel va utdpxouV TOLUTOXPOVA TTAPATIAVW ATTO LA LECA OTOV TTAYKO
gpyaoiac. Kabe pio omtikn mephapBavel éva f meplocodtepa T pata. Méoa oto i6lo mapdbupo
KaOe omtikn propel va £xel Stapopetikég mPoBolég oA OAeg oL omTIKEG potpalovtal To 6l
oUVOAO EMIUEANTWV.

Ztnv matdpoppa Eclipse undpxouv SUo kUpLa emineda : To eninedo tou POVTEAOU KL TO EML-
nebo tng Slemadng tou xpnotn. To HovIEAD , ywwoto we to Workspace , eivat pia suloyn Twv
nopwv ( £pya, dakelol kat apxela ). H Stemadn xprnotn , 1 Workbench , opilel tnv napouaoiaon
QUTWV TWV TIOpWV . Méoa oTov TAYKO £PYACiOC N OTTIKA XPNOLLOTOLELTAL VLol TOV EAEYXO TNG
opaToTNTAG TwV SLAdopwV oTolXelwv oTo povTEAo Kal Tn Slemadn xprotn .

Mua omtikn eAéyxel Tl BAémete ekelvn T oTLYUN amo To LoviéAo (Ttolo €pyo, pAKeAO Kal op-
xela) evw Tautoypova kabopilel TIG 0patég eveépyeleg kol OPelg péoa og éva mapaBupo. OL omtL-
KEG eMioNG MAPEXOUV UNXAVIOMOUG YA £pyacia E0TIOOUEVN O CUYKEKPLUEVOU TUTIOU OAANAE-
nidpaon Ue Toug mépoug NG mAatdopuag Eclipse, oto dphtpaplopa tng mAnpodopiag kat oto
multi-tasking.

OL oNTIKEG adopouV OTIWG ELMAE CUYKEKPLUEVEG Epyaoiet. Emeldr| Tov meploodtepo Xpovo
oag Ba TOV KATAVAAWVETE OTNV QVATTUEN TWV EPAPLOYWY OAG N TIPOETUAEYUEVN OTITIKN €lval n
Aeyouevn «Java». EVAAAQKTIKG, Yl TNV ekodaApdtwon umapxet n ontikry DDMS. Ao tnv npw-
N otn deutepn pnopeite va petadepbeite emléyovrag Stadoyika Window-> Open Perspective
->DDMS.

Yrdpxouv SLaBECIUES OTITIKEG yLoL OAEG TIG EpYACLEC KaL KAAO ELvaL Va TIG XPNOLUOTIOLELTE. AV
Béhete va aAAAEETE KATL LECA OTNV OTTTLKI TTOU SOUAEUETOL OUTO YIVETAL TPOMOTIOLWVTAS T UEPN
miou mephapPBavel. Mmopeite OUWE VA KATOLOKEUAOETE Kal Sk oag OmTikn (mpdyua mou Sev
nipoteivetal og autn Tt dacon). MAnpodoplec yla tn dnuLoupyic OMTIKWY UMOpPELTE va Bpeite otn
B€on: https://eclipse.org/articles/using-perspectives/PerspectiveArticle.html.

1.4. Tumnot £pywv (BuildTypes )

Ta apxeio APK eival ta avtiotolya Twv exe apxeiwv ywa to Android. H kUpla Stadopd toug
glval OtL mepthapPavouv kal OAa ta apyxeia mopwv oto 510 MakETo . To GVOUA TOUG ONUaivel
akpLlBwg auto: Application Package (makéto edpapuoync).

Ot tumoL kataokeung (BuildTypes) oto Eclipse emitpémnouv tnv napaywyn and tov 6o kwbt-
Ko eVOANOKTIKWY opxeiwv APK. AuTO gival LSLaitepa Xpr oo Katd tnv avamtuén tng ebapuoyng
OmoTte Kal N ekopaAipdtwon kabopilel Tov emBUUNTO TPOMO Asttoupylag tng edpapuoyns. Ma
aUTOV GAAwaoTe to Adyo, oL mpoUndpxouoeg emthoyEg eivat §uo: debug kat release. Quotka prmo-
POULE VO 0pLlOOUUE TIG SIKEG pac.

Mua €koon yla yevikn xprion, oav autr mou Ba Balape oto Play store, £xel amaltroeLg
aodpaAelog katd tnv eyypadr, umoypadng amod ToV KATAOKEVAOTH, EVW N Kataypodn Twv ouv-
Séoswv (og évav katdhoyo logcat) umopei va avtipetwriiotel Stadopetika amnd otL o pia £kdo-
on yla ekopaApdtwon. Avtiotoya n ékdoon ekodpalpdtwong Aettoupyel KAAUTEPA KOL ETLTPE-
TIEL YPNYOPOTEPO EVIOTILOUO AaBwv Xwplg Ti¢ avtiotowyeg mpoPAEPeLg. Ol duo ekdOOELG pmopel
vl AeLtoupyouv tautoxpova Ue ehadpd Stadopetikd TURpaTa kwdika (packages) pe katdAAnAa
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Sladopomnoinuéva ovouarta (packageNames).

Awadopomnolroelg mavw oe pia epappoyr] uAomololv Kat oL puBuioelg Twv Aeyouevwy yeu-
oewv (Product Flavors). E&w umapyxet pia povo mpolndapyxouoa pubuion xwpig dvoua. Zuvnbwg
UE QUTEC TIC puBbpioelg Slaxwpllovtal ol Swpedv e TIC TANPWVOUEVEG KSOOELG. H SladopeTikn
ovopaoia adopd oe ek6OOELG MOV potpalovtal Tov (510 KUpLo Kwoka, aAAG SladopeTikég ekSO-
OELC LEPLKWV OPXELWV TOU TINyaiou KwIKa | apXeiwV MOPWV. I€ KATIOLEC TIEPUTTWOELG, OTIWG YLoL
TI¢ Swpedv yeLOEeLC, umopel amAwg va mapalsimovral THApaTa KwdLka.

JuvoAika Aoumdv éva €pyo Umopel va avtloTtolyel og MOANQTMAEG eHOAPUOYEC KOl EMOUEVWG
apyeia APK. Ot epapuoyEg autég amotehoUv T Aeyoueveg mapallayég tou. Mia mopaAiayn
(BuildVariant) kaBopiletal amnd tig pubuioelg yevong (Product flavor) kat tig puBuioslg kata-
okeunc (BuildType) . Etol, povo pe toug SUo TIPOUTAPXOVTEG TUTIOUG KATOOKEUNC Kat TS dU0
ouVNBEeLg yeUOELG, IPOKUTITOUV TECOEPLE TTOPAANAYEG TNG EPAPLOYNAG:

Awpeav yla ekodpolpdtwon (free —debug)

Awpeav yevikng xpnong (free-release)

MAnpwvopevn ylo ekopaApdtwon (paid-debug)
MAnpwvopevn YeVIKAC Xpnong (paid-release)

1.5. Anuloupyia project o€ £va ano ta nepiBailovia

Av €xete oAokAnpwoel Tn Apaotnplotnta 1 éxete nén kAU el TNV avtiotoxn VAN. Av oL,
TP elval n wpa va tnv EEKLVNOETE.
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Ewoaywyn otig Android Epappoyég (Apps)



2. Eloaywyn ot Android Epappoyég (Apps)

Ztoyol

Ot poBntéc va pmopoulv va:

¢ Avayvwpilouv pe molo Tpomo neplypddetal pia ebappoyn Kot Tov KAtdAoyo tng

¢ Avayvwpilouv Tnv avaykaldtnta yla motkihia mépwv wote va dnuoupynBetl pio BeAKTK
epapuoyn

e Avadépouv TIG BaoLkEG KaTnyopleg Opwv yia pia Android edappoyn

¢ Avayvwpilouv tn okomotnta Xpnong dtadopetikwv YAwoowv (Ue Eudaocn otnv Java Kal
v XML) o0& TUAHOTA TOU £pYOU.

¢ Evtomilouv péoa og €va £pyo ToV Nyoio KWOLKa
¢ Evtomilouv kat Stapalouv 1o SNAWTIKO €pyou
¢ Avayvwpilouv tnv uToKelpevn YAWOoO TIPOYPUUUATIONOU O SLddopa TUAKATA KWSK

Evotnteg Kedahaiou

* Aoun Edappoynig

¢ [nyaioc kwdikag Kat 0 pakeAog Tou

¢ [opol (oxedlaotikol, ypadikol, Sedopévwv)
¢ AnAwtiko Epyou (Manifest)

¢ Eicoboc /E&odog Sedopévwv

¢ To Android &ev eivat y\wooa
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2.1 Aopn Edappoyng

210 KepaAalo autd Ba doupe mepAnmuika tn Soun pag Android edappoyrg Kat Ta 1o on-
HOVTIKA oTolkela TNG. Oa Ta favadolpe avaAuTIKG o€ emopeva kebdaAata aAAd glval OKOTILUO
va pifoupe 8w pLO YEVIKOTEPN MOTLA YLt VAL EXOUE HLOL EVLALA ELKOVO TWV TUNUATWY TTAVW
ota omnola Ba SouléPoupe oTn cuvéxela aAAd Kat pio avtiAnyn Tou mou Tnyaivel TL Katd thv
avamruén.

H kuplwg ebappoyr pag ulomoleital pe Java otov avtiotolxo ¢pakelo (src otov dpakelo
Package Explorer) aAAd tautoxpova pubuilovral Stadopeg emhoyEg g Stemadng, Twv mopwy,
TOU TPOTIOU AsLToupyiag ota avtiotolya onpeia. Ol oxeTikég pubuioelc ouvnBwe Kwdikomolou-
vTal o KWKo XML Kat armoBnkeUovtol o OXETIKA AVTLIKELLEVAL.

JTIC EMOUEVEC eVOTNTEC Ba SoUe Ta onpelo autd éva mpog £va.

2.2 Mnyaiog Kwbdikag Kat o GpAKeAOG TOU

Emeldn S0UAEVOUE e AVTIKELLEVOOTPEPH TPOTIO £va LEYAAO HEPOC TOU KWALKA pag Ba Bpl-
oketal o€ apyeia kKAaocewv (class files). I8laitepa auto adopd to TUARUA Tou KwbLKA TTou UAOTIOLEL
Tn Slemadn Pe to XpRotn — tnv napouciaon tg ebapUoyng, TNV AVIAIIOKPLON OTLG EVEPYELES
TOU, TIG OXETIKEG EMefepyaoied.

KaBe popd mou dnuioupyole €va €pyo, SNULOUPYOULE TAUTOXPOVO KAL VA TTIOKETO LE TA
OXETIKA apxela Java kKAdoewv. Mwa epappoyr Unopel va mepthapBAveL TEPLOCOTEPA ATIO £Vl
TIOKETAL KoL TO KaBgva amo autd pmopel va mepthapBavel moAAd apyeia kKAdoswv. Auta eivat
mou Ba pag entpéPouv T dnuoupyia Twv KATAAMNAWY AVTIKEUEVWY TIou Ba avaAdBouv Tig
Suadopeg Slepyaocieg mou Ba UAOTOLOOU LE.

210 Eclipse, av avoi¢oupe to dpdakeho Package Explorer yia tnv ebappoyrn otnv onoia epya-
{opooTte, péoa oto dakeho src Ba pag epdavicel AoyLIKA TO TTAKETO TTOU SNLLLOUPYIOAUE KOTA TN
Snuioupyia tou project. Méoa 0To MaKETO aUTO Oa TipEMEeL va BpilokeTal To apxeio yia to Activity
class. To apyeio auto Ba mpémnel va eival emiong avolxtod atov Stopbwtr (editor). MpokeLtal ya
N Baowkn Stadikooia TN epoproynC KOG TTOU EKKLVEL UE TO AvOLyUa TNG EPapuoynG. Oswpeitat
N KUpLa kKAAon tng epapproyng Hag Kat avadpEpETal Kot 0To SNAWTLKO tng onwce Ba Solpe mapa-
KATW.

Mo kaBe 006vn NG epappoyng LmopoU e va UAoToL|oou e eTunmAéov Activity kAdoelg. Mpo-
davwg, 000 MPOYWPALE TNV UAOTIOLNON, TPEMEL VO IPOCGBETOUUE KL AAAEG KAAOELS, Apal KoL TOL
opxelol TOUG, OTO TTAKETO 1) TOL TTAKETAL LLOLG.

Av kowtafoupe tnv Activity class otov SlopBwtr) Ba Solpe otL dn mMephapPavel KAMoLoV
npoUmapyovta Turonotnuévo kwdika. Mo mapadelypa unapxel n LEBodog onCreate, mou mepl-
AapBavel tov kwdika mou Ba SnpoupynBel padl pe Thv apyikr dSpaotnplotnta (activity). Méoa
otn uéBodo autn Bpiokoupe Tov akoAouBo kwdika:

setContentView(R.layout.activity_main);

Me tn ypappn autr €xel mpoodloplotel otL n didtagn (layout) mou Snpoupyeital pe tnv
gvapén e epappoyng Ppioketal oto «R.layout.activity_main». Exel dnAadrn mpoaoblopiletal Tt
Ba BAEmouv oL xprioteg. H alvtagn tou ovopatog «R.type.name» pog AéeL kAmola mpAypata:

To R pac AéeL otL avadepdpaoTe o TOPOUG TNS epappoyne. O Tumog—sdw layout— pog npoo-
S1lopilel Tov TUTO TOU OTOLKELOU TTOU OTNV MEPIMTWON Hag elval pia dtatafn. ABpoLoTIKA uag
Aéve ot to otolyeio Ba anobnkeutel otov katdAoyo res / layout kat paAiota pe dvopa «activity
main».
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Av eruotpéoupe otov Package Explorer kat avamntifoupe tov Katdhoyo res Ba mpénel va
Bpoupe péoa pia oelpd and umokatadoyous. OAoUG aUTOUC TOUG £XOUV QUTOMATA SnuLoupyn-
oeL 1o Eclipse kat to ADT pe tn dnuioupyla tou Android €pyou pac. Avapeoa oToug umokata-
Aoyoug Ba Bpou e kal Tov umokataloyo layout katl og autov AL to otolxeio «activity _main».

@Ouotkd umtdpxouv Kat AAAOL KATAAOYOL TTOU UMOPOULE VO XPNOLLOTIOL|COUE TOUG OTOLoUG
Ba douue apyotepa. Apyotepa emniong Ba mpooB£ooupe oto «activity_main» kwdika yia va Sia-
XELPLoTOUUE TNV oANAemtiSpaon Ue To XproTn.

2.3 Nopol (oxedraotikoi, ypadikoi, Sedopévwv)

Yniapyouv MOAAEG KATnyopleG MOPWV TIOU XPNOLUOTOLOVE OTIC edappoyEG pag. Hén otnv
TiponyoUpevn evotnta ldape evav mopo Siatagng (layout resource), mou dnuloupyndnke Ue Tn
Sdnuoupyia tou €pyou. O katdAoyog otov omoio dnuoupyrndnke Atav o res / layout . & autov
TOV KATAAOYO UItopouv va aroBnkevovtol apxeia dlatagng ite yla TG Tuxov mMoAAAmAEG 080veg
6p0OTNPLOTATWY ELTE KAL YLO ETILUEPOUC OTOLXELA TNG Slemadr g XPNOTN OMWEC KOUUTLA, ELKOVEG
KaL KELEVO.

H dnuovpyia kKAaong dpactnplotntac (Activity) pe Tov Tpomo nou eidape eival n pia emioyn
yla puBpioelg autol tou eidoug. H aAAn amattel Tov oplopo tng dtatagng ota mhaiola tou KwdL-
Ka Java. H mpwtn AUon €xeL TO TAEOVEKTNLLA OTL UTTOPOUE VAL EXOUE [LOL OTITLKI AVOTOPAoTaon
KaTd To oXeSLaopo evw n §gUtepn OtTL N KAAoN dnpLoupyeitol SUVALIKA KOTA TV eKTENEDN.

210 Kuplwg apyeio Siatatng unapyouv Sopég XML. H XML gival, 0mwg €xoupe TeL kal aAAoU,
pa SnAwTkn yAwooa onpavong avtiotoxn Ke tnv YAwooa nepypadng oeAibag HTML rou €xe-
te el otnv B’ tan otov IxeSL00UO LOTOTOTWV.

2TOV KOTAAOYO TIOPWV (res) UTApXouV KAl UTTOKATAAOYOL LIE TOV XAPOKTNPLOUO «OXESLACLUOY
(drawable) oto Gvopd toug. AuToc gival 0 TPOTOC YLo va artoBnNKEUTOUV T OpXELD ELKOVAC TTOU
xpnotpormotei n ebpappoyn. Mmopei va oplotouv pe kKwdika XML meplypddovtag XopaktnpLot-
KA OMWG TO OXNHA, TO XpPWHA, N udn KA. Mmopel Opwg Kal va elval apyeia €lkOvag KAToLou
oupBatikou tumou m.y. JPEG.

Me TnVv eloaywyn evog apxelou €LKOVAG OTOUC UTTIOKATOAOYOUC OXESLACIUWY OUTO UITOpPEL va
xpnolpomnotnBel and ta apxeia Statagng r HEoa otov KWK TNG EPAPHOYNC OOC, EMUTPEMOVTOS
NV el0aywyn ypadpkwy otolxeiwv otn dtemadn xprotn. OL ELKOVEG TTOU XPNOLUOMOLOUUE OTa
£pya Lo UIopoUV va €xouv SlodopeTIKES EKOOOELS YLa KABE TuKvVOTNTA avAAuongc, TomoBetn-
UEVEG OTOUG AVTIOTOLXOUG UTTOKATAAOYOUG.

AuTog elval Kat o Adyog mou undpyouv oAAarAol umokataloyol yla ta ypadikd otolxeia:
n avaykn ywa efunnpétnon dnAadn moAamlwv cuokeuwv Android kKot emopévwgmoAamAwy
XOPAKTNPLOTIKWY 080vnc. H opydvwan ylvetal pe Baon tnv nukvotnto(density) tTng avaiuong
YEVIKQ, e T YpadLKA OTOLXELD VO KATAVEUOVTAL OTOUG UTIOKATAAOYOUC e BAcn TNV Katdtaén
o€ XaunAng €wg e€apetikd uPnAng ouxvotntag (5 Katnyopleg).

Mavta otov KatdAoyo MopwV (res), UTAPXOUV KaL OPLOUEVOL UTTIOKATAAOYOL LIE TOV XOPAKTN-
PLOWO «TLUESY (values) oTov TitAo TouG. AUTA Elval yia TG TIHEG TwV SESOUEVWV TIOU XPNOLUOTIOL-
ouUvtal oto mAaiolo tng epapuoync oog, eite adopolv oe cuuBolooelpEg eite o aplOpoUc eite
oe Slaotaocelg kal otul. Ot umokataAoyol TIHwV MepLEXouv apyxela XML ota omola kataAoyo-
ypadouvtal pia 1 meploodtepes THEC. KaBe eyypadn meptAapBAavel To OVOLOL KOL LA TLUR KOl
umopel va xpnotpomnotnBei yla avadopd o€ GUYKEKPLUEVES TIUEG LECW TOU ovopaTos. Mmopou-
Ue €ToL va amoBnkeloou e Ta Kelpeva ou agpopolv o otolxeia tng Stemadng xpnotn, m.x. t
avaypAdeTal o€ £Va KOU UL, LE OVOUA TO OTOLO UMOPOULE VO XPNOLUOTIOLOUKE O TOAAA onueia
KOl Qv XPELAOTEL VOL TO TPOTIOTOL|COUE UOVO £8W.
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Ma aAAN po dopd ot moAAamAol UTOKATAAOYOL £XOUV GKOTIO VAL ETILTPEMOUV THV TIPOCAPUOYN
TWV TIUWV OE CUYKEKPLUEVA PeYEDN 0Bdvng kal emimeda APl. Mua TLr Ttou Umopei va xpnoLuo-
niownBel oe SLadopeg cuokeuEG amoBnkeleTal cuvBwe otov amAd dpakelo Tipwv (values).

2.4 AnAwtiko Epyou (Manifest)

Ytov KUpLo pakelo yla tnv epappoyn oag, Ba deite To apyelo SnAwong épyou (Manifest). Av
10 er\é€ou e e SUTAO KALK UtopoU e va eTUAEEOUE amo T ypadikr Stemadr) KATOLEG KOPTE-
A\eg 0T0 KATW PEPOG TOU apaBUpou. AVALESO OE AUTEG UTIAPXEL N KapTéAa Tou XML Kwdika Tou
SnAwtikov. Ze auth (AndroidManifest.xml) puBuilovtal ToOAQ X0paKTNPLOTIKA TNG EGAPHUOYNG.

Kat oto dnAwTko, umapyouv Nén kamola TuRpato Kwdika, mou €xouv dnuloupynBet amd
10 TepBAMAov pe Thv dnuoupyia Tng epappoync. Ma mapdadelypa to otolxeio xpriong tou SDK
(uses-SDK element) Bploketal edw kat meptAapuPAvel TIq puBULOELS OXETIKA [IE TO EAAXLOTO EMi-
nedo APl kot to eninedo otdyou/ petddpaong APl Quotkd umdpyel eniong to otolxeio edpap-
poync (application element) pe to onoio mpoodlopiovrat o launcher, to 6vopa tng epapuoync
Hag kat n avadopd oto otoweio tng Baoikng i kuplag dpactnpldtntag (Activity). Emiong, edw
Kataypadovrol ol unootnpl{OUEVEC GUOKEUEG QAAA KOl TO TUAMOTA TG EPAPUOYNG TIOU AEL-
ToupyouV wg urtnpeotieg apacknviou (background services).

Yrdpxel emiong n duvatotnta va npocBécoupe pe SIKO pag kwdika emmAéov otolxeia. ESw
elvat mou propolv va elcoyBolv evahhaktikég Spaotnplotnteg (activities). Emiong €6w pmo-
poupe va mephdPfoupe To oTolxelo mpooBacewv (uses-permission element) 6mou kataAoyo-
ypadouvtal ta Sikalwpata npdéoBaong Tng epapuoyng Hog T.X. oTo SLadikTuo 1 oTnV KAUEpa
TNC GUOKEUNC.

@ activity_main.xml [J] MainActivity.java ] MyFirstApp Manifest &

k?xml version="1.0" encoding="utf-8"7>
- <manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="com.example.myfirstapp”
android:versionCode="1"
android:versionName="71.0" >

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="18" />

<application
android:allowBackup="true"
android:icon="@drawable/ic_launcher"”
android:label="@string/app_name”
android:theme="@style/AppTheme"” >
<activity
android:name="com.example.myfirstapp.MainActivity"”
android:label="@string/app_name" >
= <intent-filter>
<action android:name="android.intent.action.MAIN" />

(<] m :
£Z] Manifest | (A] Application |[P] Permissions |[1] Instrumentation | (=] AndgoidManifest.xml|

o

e

L
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2.5 Eicodog /'E§¢0b0¢ Sebopévwv

2e OAeG TIC eDOPUOYEG, EMOUEVWG KaL OTIC epapuoyEG oto Android, To KUpLo HECO EMKOWVWVI-
ag ¢ ebappoyng elvat n Slemadr Ue To Xpriotn. AMo aUTHV ELOAYOVTOL KL OE AUTAV ¢AyovTal
debopéva. H Slaxeiplon autwv Twv Sedopévwy yiveTal otny Mepimtwor] Ko HECW KATAAANAwY
QVTIKELMEVWY. Ta Sedopéva OUwWE propel va puldcoovtal oe apxeio Kot autd va eivat dnuoota
N WWTIKA. ATto ta apyeia pnopet va déxetat Sedopéva n epoppoyn Uag f va ta armobnkevel o
auTa.

Akoua n epapuoyn pag uropel va avtarddaooel dedopéva pe Baoelg dedopévwv. lNa to oko-
TIO AUTO UTIAPXOUV KATAANAEG €ToLUEC KAQOELG YEoa amo TIG omoieg pio. Android ebappoyn
Slayelpiletal tnv emikowvwvia He Tt Paon Sedopévwy Kal epdavilel To OXETIKA AMOTEAEOUOTA.
H emkowvwvia pe to Stadiktuo eival emiong Stadedopévn yla epappoyég Android. e auth thv
TEPIMTWON EKTOC OO T KATAAANAEG KAAOELC XPNOLUOTIOLOUHE KOL TUTTOTIOLN LEVEC TTPOCBACELS
(permissions).

Me TIC TiEpLooOTEPEC amd AUTES T HopdEG elodbou/ €€66ou Ba aoyohnBoupe og BaBog oto
kepalato 7.

Juxva OUWC oL EPaPUOYEG ETKOLVWVOUV KOl UE TO cUotnua. Autd ouppaivel og OAa Ta A&l
TOUPYLKA cuoThuaTo Kal TG TAaTdOoppec. 2To Android cupPaivel ouvnBwC LEoA OO EKTTIOUTTES
Tou Umopel va mepAapBavouv odnyleg yla evEPYeLEC TLG omoieg ovopaloupe mpoBéaelg (Intents)
Kal {owg kamolo debopéva. To evdladépov PploKeTal O0TO yeyovog OTL OTNV MEPIMTWOoN Tou
Android autoU Tou £i6oug N emikowvwvia eMeKTelvVeTOL KOl LETOEY edapOywWY EMITPEMOVTAG TNV
OUVEPYOOLA TWV EGAPLOYWV 1 KO TN UATWY TOUG. ME QUTEC TIG ETILKOWVWVIEG KOL TLG TIEPLITAOKEG
toug Ba aoyoAnBoupue ota kedpalata 6, 9 kat 10.

To £160¢ TwV dedopévv TOU XPNOLUOTOLOULE Kol N dlaxeiplon Toug £xeL onuavtikn enidpa-
on ota enineda acdpoleiag twv dedopévwy autwy. Kat yla autd to tnua Ba enektaboupe
apyotepa.

2.6 To Android &8&v givan yAwooa

Eidape oTIC TpoNyoUEVEG EVOTNTEC TOV TNYaio KWELKA, TOUG TOPOUC Kol TO SNAWTLKO HLOG
Android edapuoyng. ZTn cUYKEKPLUEVN TIEPIMTWON 0 KUPLOG KWEIKAG ATAY OnwG eldaue ypou-
LEVoG 0g Java evw 0 KWSLKAG TToU TIPOEKUYE amd TI pUBUIOELS TwV MOPWV KoL TOU SNAWTIKOU
nTav ypappévog oe XML. OL Suo auTég SLadopeTIKEG YAWOOEG 0pKoUV yLa va Teplypadel pia
epappoyn ya neptBailov Android.

To Android, onwg eimape kat aAAov, eival pia mAatdopua yia thv omoia undpxouv SLadopeg
UAOTIOLNOELG YAWOGWY TPOYPUUUATIONOU. OL 500 TToU XpNOLUOTIOLOU E £6W APKOUV yLa VaL TTEPL-
ypaouv TNV avamtuén pag ebapoyng yLo To cUYKeKPLUEVO TieptBaAdov. Mpodavwe urtdpxouy
Kot AAAEC emAoYEG Omwe Ba SoUUE o€ EMOUEVN EVOTNTO TOU HaBraToC.

Ekeivo mou eivat okomipo 8w eivat va avtiAngOoU e Tov TPOTO e TOV OTtolo oL EPAPUOYES
LLOLC ETLKOLVWVOUV HE TO AELTOUPYLIKO cUoTnua Kat tTn Soun mou autd amnattel va €xouv. Edpocov
YVwpi{oupe auTd ta oTolkEla, slvat pavepd OTL ApKeL va YWwPL{OUUE EMIONC TO GUVTAKTIKO HLOG
AAANG YAwaooog yla va UAOTIOLOOUUE Kal He kelvn. Mo cuxva BERata Ba £xoupe éva cuvdua-
ou0, KaBw¢ oL pubuioelc mou edw ekdppactnkayv oe XML, yevikd amattolv pio YAwooo ofpavong
yloL vaL ETILKOLVWVNBOoUV eUKOAQ 0TO AELTOUPYLKO.
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Ewoaywyn otn Zxediaon Sienadng Xpnotn ko
aAAnAenidpaon TnG He To XpRotn



3. Elcaywyn otn Zxebiaon Siemadng Xprotn ko aAAnAenidpaon tng

ME TO XPAOTN

To kedpalato 3 pag elodyel otn oxediaon Stemadwv xprotn €0IKELWVOVTAG TOUC LaBNTEG e
Ta SOUIKA TOUG oTolyela KaL Tov TPOmo ou oAAnAoemdpoUV LE To XpAOTH KaL TV epappoyn.

Zto)oL

Ol padntéc va pmopouv va:

Avayvwpilouv ta BApata oxediaong piag dtemadng xpnong
Avayvwpilouv ta otolyeia tng Stemadng xpnotn
AnuoupyoUVv Kot ELOAYOUV OTITLKA OTOLKELA 0TO OXESLAOUO TNG EGOPHUOYHC TOUG

EniAéyouv, dnuioupyolv Kal elodyouv ypadikd otolxeio oto oxedlaoud tng epapuoyns
TOoUG

Avayvwpilouv ta Baotka ototxeia Tng yAwooog XML
Tpomomnotolv kwdika XML yla TLg avaykeg TnG epapuoyng Toug

Avayvwpilouv TIG EVEPYELEC TOU XPrOTN — KAl av elval EPLKTO TLG ELGOSOUG OO aLoBNTHPES
— WG YEYOVOTA KAL EVEPYOTIOLNTEG HEBOSWV

Evotnteg Kedahaiov

Yxeblaon (Layout) kat ontikd otowyeia (Views)

Mpadka otolxela KAl ELoaywWyH TOUG

Eloaywyn otnv aAAnAenibpaon xpriotn

Tautomnoinon otolxeiwv diemadng xprotn

FeyovoTa, AVOOVEC, AVTamoKpLon

Baotka ototyeio XML kat xprion tng otn oxediaon Stemadng
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3.1 Ixebiaon (Layout) kou omtika otoyeia (Views)

Ortav epyaldpaocte o mopoug, Kol blaitepa otn Siemadr) xprotn, epyalopacte cuvnOwg Ue
XML. Av avoifouue To KUpLo apyelo oxediaong tng ebapuoyng Hog, to Eclipse éxel nén elodyel
£va Baciko mpwto oxedlaouo yla va SouAéPoupe. Emléyovtag Tnv etikéta enefepyaoiog XML
(XML editing tab) prmopoUpue va enefepyacToU e TOV KWSLKA.

AuTO elval eukoAOTEpO amo OtL dpaivetal oto cuyKekpLpévo meplBaiiov ( Eclipse IDE kat
ADT) kaBwg umapyeL n SLeUKOAUVON TWV TIPOTELVOUEVWY YYPadWY (€L0OSWV KELUEVOU) EVOOW
riAnktpoAoyoUpe. O urtdpyov oxedlaopog Ba eival kamwce £toL:

<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" />

</RelativelLayout>

Onwc eival davepo, edw Exoupe o Sevopoeldn nf epdwAeuvpévn dour, Le To pLlkd otol-
XElo va gival éva otolyelo Statagng mou mepléxel pio 0Yn mou ovopdletal TextView kat pog
ETULTPEMEL Vo SWOOUUE pla cupPBohooelpd n omoia Ba daivetal mavw oto otolyelo oxediaonc.
OewpnTikd TOANAIAEG Slatdtelg pmopouv eniong va epdwAeutolv n pia péoa otnv aAAn, 6n-
HLOUPYWVTOG L0l OUVOETOTEPN LEpapXia YOVEWV-TALSLWV..

ESw To pLllko otoyeio elvat tou Tumou Relativelayout kat meph\apBavel Kamola yapoKTnpL-
otika (attributes) tng oxediaong tou Baotkou ototxeiou Sidtafng, 1 av BEAETE TG ap)IkAg 0006-
vNng, Onwe to VYPoC, To MAATOC KAl Ta TEPLOWpPLA. ZUXVA Ta OXESLOOTIKA avTiKeipeva oto Android
avadEpovtal WG avtikeipeva opadonoinong oPewv (GroupView objects) kat puotkd mepthap-
Bavouv TtouAdxLotov pia kal ouvnBwc meploootepeg OPels. To TextView, omwe oAa ta Views 1
oYeLg elval éva opato Kal SuvnTika SLadpacTiko oTolyelo TG edbapoyn G La.

Ano to Outline View ota 6g€la tou emipeAntn (editor) pmopoUpe vo avoléoupe pior GAAN
Slemadn pe ta otoweio Tou apyeiov pag. Me SIMAG KAk otn Alota pag mnyaivetl otn 6£on tou
oTolxelou otov Kwd KA, VW Ta oTolxela yovelg urmopolv va ektabouv i va cupplkvwBoulv, mpay-
Ha blaitepa xprotpo o oxedLAOTIKA oTolxela augnuévng mMoAUTAOKOTNTAG.
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Apaotnpotnta 3.1

AcC QVTIKATAOTHCOUE TOV QUTOMOTO KwoKa mou BAEnovue edw pe S1ko pag. Ma va yivel
QUTO TIPEMEL va Slaypdoupe tov untdpyovta. Oa SouhéPoupe pe XML kot maAL acxoAoupevol
yla TNV wpo HOVo e otolxela mapouacioong Kat emkovwviag pe o xpriotn. Av dev Bélete va
AELTOUPYNOETE MPOKTLKA KALL TIPOTLUATE va KatalaBaivetal ylati KAVETE KATL, Uropeite va pifete
TWPA WLa PaTLd otnyv evotnta 3.6.

3.2 Mpadikd oToLKeia Ko ELOAYWYH TOUG

Ta ypadikad otolxeia ta Sloxelpl{Opacte pEow tng mpoBoAng Mpadwkn Awdtagn (Graphical
Layout), otnv omola peTadepOUAOTE OO TNV AVTIOTOLXN £TIKETA. ESW umopeite va deite wa
OTITIKN avamnapdotacn Tng diataéng oag 6co tn oxedlalete. Koo sival va éxoupe unoyn, na-
VTWC, OTL N ELKOVA TIOU Talipvou e péoa amd tn Mpadikn Aldtagn Sev eival mavtote akptpne. Ma
VO ATTOKTIO0UHE KAAUTEPN ELKOVA TIWE TIPAYHUOTIKA SeiXVel n Slatan Hog og pla cuoKeLn otav
TPEXEL IPETEL VAL TN GOPTWOOUE ELTE OE MPAYLATIKES E(TE O ELKOVIKEG CUOKEUVEG.

310 MAvw HEPOC TNG poPoAng Mpadikn Aldtaln UAPXEL Lo AVAITTUGOOUEYN AloTa amd thv
omola propeite va emhéete SLAdPopeC OUOKEVEC yLa va Selte mw g deiyvel n Slatagrn oag emavw
Toug, KaBwg Kat ta epyaeia yia vo aAAGEete mPooavaToAopo Kal {oup . H TaAéta ota aplote-
pa oag eTUTPEMEL va eTAEEeTe oTolxela Ul kal va Ta oUpeTe emavw ot Statagn. AKOUN Kot otav
XPNOLUOMOLELTE TETOLA YpadLKA epyaleia, elval TBAVO va XpeLOOTEL va emefepyaoTeite, KAmola
oTlyun, tov kwdika XML rmou mpokUmTeL .

Melpapatioteite pe Toug eAéyxoug tng Awdatalng ypoadikwv 000 oxedLlalete T Slataselc oag.
Yndpyouv moAd aAha otolxeio Statagng kat pubuUioELg.

Apaotnplotnta 3.2

Me tn péxpt twpa Stapopdwan TG epapuoyng o mopatnproeTe OTL TA OPATA CTOLKELA OTN
Siatagn pog epdavidovrat moAd Kovtd atnv avw akpn tg 00ovng. Ma va Stopbwoete autd to
TPOBANUO TIPOCOECTE TO XOPAKTNPLOTIKO TiEpLOwpLo (margin) oto LinearLayout pe TO yvwoto
TPOmo. Awote tou T «15dp». Ot TiwéEG oe dp mpooapuolovtal otnv ukvotnta (density) Tng
000vng Tou xprotn autopata. AltoBnkelote Kol eMLOTPEPTE otn Mpadikn Aldtaln yio va eAEy-
gete 10 anotéAeopa.

3.3 Ewoaywyn otnv aAAnAenidpaon xprotn

H aMnAenidpaocn tou xprotn Ue TNV edoppoyr UMopel va yivel pe oAAoUG TPOmoUG. I
KaOe mepimtwon n aAMNAeniSpaon cUVSEETAL UE KATIOLO GUYKEKPLUEVO QVTIKEIUEVO oTnV 000VN
Tou. Ta opatd aviikeipeva onwg Exouue Set nén Aéyovtal oYelg (Views) kat meplhappavouv
moA\oUG TUTTOUG OTWG T.X. Ta Kouumid (buttons). O xprnotng pumopel, avaloya LE Tn CUOKEUN
TIOU XPNOLUOTIOLEL, VOl XPNOLUOTOLNCEL TO TIOVTIKL yLa VoL KAVEL KALK 1} SUMAG KALK 1] val TtEpAoEL
Qo MAVW TOUC N 0TNV MEPiMTwon 006vNg adnc Vo OKOUUMAOEL Pe To dAxTuAo TV 006vn adng
otn B£on Toug, cUVToMA N KE SLAPKELD, N VA YALOTPROEL EMAVW TOUG .

H ebappoyn mpénel va Ymopel va mapakoAouBnoeL TIG EVEPYELEG QUTEC, TLG OTOLEG OVOUA-
{oupE yeyovoTa Xpnotn, yla va urtdpxel aAAnAemnidpaon. Kat o povog tpomog ylo auto elvat va
TIPOYPOUUATIOOUE TNV QVAROVH] yla Kal TNV avtidpacn oto kabéva amd autd. Auto Ba yivel
otnv kKAdon paotnplotnta (Activity) tng Java omou Ba mpooteBel katdAAnAog kwdikag yLa Kabe
niepintwon. O kwdikag mou Ba mpocBEoou e MPEMEL Vo KAVEL TPlO TTPAYUATO: va avayvwpllet
Sladopetika atowyeia tng Stemadrg xprnotn Kat va Stakpivel petafl toug, va mapakolouBel yia
NV eudAVLION YEYOVOTWVY XPRoTh Kat, TEAOC, Vo TPoaSLopilel TNV AVTAIOKPLON OE QUTA.
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3.4 Tautomnoinon otoweiwv Stenagdrg xpnotn

Ma va pmopet va yivel Tautonoinon Twv otoxeiwv tng dtemadng xprnotn 6o Swoouue oto
K&Be otolxeio Tn 81Kk TOU LOVASIKA TAUTOTNTA Kol TO SIKO TOU Hovadiko ovopa. Adou yivel auto
Ba pnopouue va avadepdpacte otny avtiotown odn eite and kwdika XML eite anod tn Java e
TO Gvopa auTo.

Ma va dlaodpaiicoups T HovadIKOTNTA TNG TAUTOTNTAG, €L6IKA Ot peYAAeG ehapUOYES,
£xoupe otn 81aBeor pag tn ouvraén « @+id» mou katdAAnAa TormoBeTNUEVN OTA XOPOKTNPLOTIKA
€vVO¢ otolyeiou rpokalel to Android va Snuioupyroet pia véa tautotnta (ID) mépou oto apyeio
TIOPWV TOu €pyou R.Java Kal va Tt oUVEECEL e Eva emiong LovadIKO yla TNV Epapuoyr Ovopa
yla to (610 otolyeio.

lNa va ypnotpomnotnBei to otolyeio mpémet va mpoadLoploTel Kal o TUTog tou. AuTtd Ba yivel
Héoa otnv KAAon TnE KUplag Spaotnplotntag (MainActivity) opilovtag to otolxeio oav petapin-
T} TOU OUYKEKPLUEVOU TUTIOU KAl ETA, OV O TUTIOG XPNOLUOTIOLELTAL VIO TTPWTN $OopdA, ELOAYOVTOG
TOV TUTIO Ao auTtoug mou Slabétel to Android ota android.widget. Ag doUue éva mapadelyua.

Apoaotnpotnta 3.4
TpomonoleloTe To MPOYPAUUA 0AG WOTE va elval ePIKTA N TauTonoinon evog otolyeiou Tou
TUmou Koupri (Button).

3.5 Teyovota Ko XELPLOHOG TOUG

Ta yeyovota Xpriotn avVAKOUV O€ KOTnyopleg avaloya pe tov tumo touc. To Android mapa-
KoAouBel kal vtorilel Té€tola yeyovota mavw og OPelc (Views) povo epooov Tou To {NTHOOUE.
Yrdpxouv yla To okomo auto KataMnAeg StemadEg mou avapévouy (f akouv yla) yeyovota. Ot
Slemadeg autég ovoudlovtal ota ayyAlka Listeners kal akoUV yLa GUYKEKPLUEVESG KATNYOPLES
YEYOVOTWV N KABE pia.

Yrniapyouv Stadopol TpomoL yia va uhomotnBolv ot SlemadEC aUTEC e TOV OTTAOUOTEPO Vol
elval n vhomoinon amod tnv dla TV kKAdaon dpaoctnplotntog (Activity class). Ma meploootepa
otolyelo oxetika pe toug listeners 8e¢ otn B£on http://developer.android.com/guide/topics/
ui/ui-events.html#EventListeners.

Apaoctnpotnta 3.5

Evowpatwote Tn duvatotnTa avopoVG KaL SLOXELPLONG YLa YEYOVOTA TG KATNYOoPLog «KALK»
amo tnv KAaon Activity, xpnotponowwvrog tn Stemadn OnClickListener kat eAéyyovrog and tnv ID
TNV OYn TToU «TTaTABNKE Y.

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 SnAwTLkoU. Ypnotlpomololy pia ofipaven XML, Xpeldletal EMOUEVWE La
OTOLELWAONE YVWaon TS SoUng TS YAWOooOC AUTAG yLa va tpoateBoulv r tpomomnotnBouv otolysia
TIOPWV.

H XML elvat pat SnAwTkA YAwooo mpoypappatiopol, TN ELBLKNAG KOTnyopLlag Twv YAwoowy
onuavong. Elvat 6nAadn pa yA\wooa mou anodnkeUel meplypadég dedouévwv kataypadpovtag
o€ popdn S£vtpou tn dopr Toug KATaAnyovTag o€ TIEG SESOUEVWY TTOU XopaKTNeL{ouV Ta avTL-
Kelpeva.

H XML potaZel moAU otn Asttoupyla tng pe tnv HTML mou elvat emiong pio yAwooo orjpay-
ong¢. MNapdtL xpnotpomnolouvTal e TOAAOUG SLadpopeTIKOUC TPOTIOUG CUXVOTEPQ AELTOUPYOUV GOV
Baoelg Sedopévwy cuXVA yLa TNV HOVTEAOTIOINGN TNG ELPAVIONG LOTOCEAISWV av Kol oTnV mepi-
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ntwaon g XML n xprion ivat oAl suputepn, mep\apuBAavovtag Kol ToV OpLOUO QVTIKELUEVWV.

Eddoov otnv XML, oL TLpEG Sedopévwy amoBnkelovTal o€ OTOLKEL, VOl OTOLXELO B tEPLEXEL
TOUAQXLOTOV [LOL ETIKETO AVOLYHOTOG KAL iat ETIKETA KAELGLUATOC, OTWE O AUTO TO MoPAdELlya:

<product>Onion</product>
KaBe XopaKTNPLOTIKO EXEL £V OVOLLA KO LLLOL TLUH, E TNV TLUA VA TIEPIKAELETAL OF ELCAYWYL-
Ka. Ta otolyela pmopouv eniong va mepLEXOUV Kal GAAa oTolyela:
<section name="food">
<product type="vegetable">0Onion</product>
<product type="fruit">Banana</product>
</section>
E&w to otowyelo tuRpa (section) ovopaletal yovéag kal ta dUo mpoidvra (product) maudia.
Metagl toug Ta SUo mpoiovta Aépe Ot eival adépdia (siblings). Ze éva éyypado XML, mpénel
vaL UTIAPXEL €va aTolyelo pila, n omola evepyel w¢ yovéag og OAa TA OTOLXELD TTOU TIEPLEXOVTAL iy
elvatl «dpwAloouévar, péoa o auto. Auto dnuioupyel tn devdpoeldr popdr mou £Xoupe ava-
bEpel vwpltepa pe Ta oTolyela Twv matdlwy kabe otolyelou va dtakAadwvovtal amnd auto. Eva
otolyeio madi pmopet va elvat emiong yovéag av £xeL SIKA Tou oTolyela matdia.

Mta evSladépouoa XML Sour| mou Ba xpnOLUOTOL OOV LE EIVOL TO OTOLXELD AUTOUATO KAELOL-
po. H dopun autn dev €Xel SLAKPLTEG ETIKETEC OVOLYHATOG Kol KAELOLUATOG:

<order number="12345" customer|D="a4d45s"/>

E&w elvat o xapaktrpag «/» oto tAog TNG SAAWGCNC Tou TNV KAEIVEL.
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4.Npoypappartilovtag oc Java yia to Android

Zto)O0L

Ot poBntéc va prmopoulv va:

Opyavwvouv TNV epapuoyr Toug o€ KAAOELG KL QVTLKELEVO TTOU mnpealovTol amo ye-
yovota

Emektelvouv Ndn undpyouoeg KAAOELG
Avayvwpilouv kol armoplBpolyv Ta KUpLa YeYovOTa TToU OXETL{OVTAL LE TNV EPAPUOYT TOUG

AvoAlouv Tnv edappoyn Toug oav éva oUvoho HeBOSwVY KABE LA oo TIG OTIOLEG EVEPYO-
ToLelTaL amo éva yeyovog

Yxedalouv kataMnAeg peBOSoUG yLa TNV SLOXELPLON AUTWY TWV YEYOVOTWY

Ebappdlouv otnv epappoyr] TOUG TNV EMAVAXPNOLUOTOINON KWALKA LECA o TNV KAN-
POVOULKOTNTA

AnutoupyoUv Ta SIKA Toug akéTa we BLBALOBKeS AOyLOHLKOU

Evotnteg Kedpalaiov

MpoamnattoUpeva amno Java yia to Android
JUVTAKTIKO Kol SOpEC EAEyYOU

KAQoeLg kal avTikeipeva
KAnpovopikotnta kat Stemadég
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4.1 NpoamnattoUpeva anod Java yia to Android

Ma va édnuwoupynoouue pa edpappoyn Android Ba mpémel va €xoupe olyoupa kamoleg Ba-
OLKEC YVWOELS TNG YAWO oG TPOoypapaTIopoU Java. Me autdv tov Tpomo Ba €xoupe KaAUTepn
Katavonaon tng avamtuéng twv epappoywv otnv mhatpopua Android. Emiong kamoteg Baoikég
yvwoelg XML Ba nrav xprnotueg yiati ot Android edappoyég otnpilovral moAl otnv XML yia va
neptypaouv TNV Baoikn AeLtoupyia TG EPapproyng Kat Kupiwg ta ypadikd otolxeia.

¥ autd to kepaAato Ba yivel pio cuvtopn enavainn Twv Bacikwv evolwv TNG YAwooag
TIPOYPOUUOTIONOU Java. Tou eival amopaitnteg yia tnv vAomoinon ebappoywv Android

4.2 JUVTOKTIKO Kol SOUEG EAEyXOU

Ol yevIKol GUVTAKTIKOL KAVOVEG TNC java Tou Ba TpEmel va yvwpllel kamolog eivat:

H yAwooa Java eival case sensitive. Auto onpaivel OtL Kavel SlakpLon avapeoa os meld Kal
kedpolaia ypappata. Apa to M Sev gival to i6lo ye to m.

'OAec oL evioAEg kal Seopeupéveg (mlaopéveg) AEEeLg Tou Xpnotomnolel n Java ypadovtat
ue meld ypappoata (m.y.: while, if, class, public).

210 TEN0oG KABE eVTOANG mpooTiBetal To EAANVIKO EPWTNHOTIKO (;).
To 6vopa Twv KAAoewv apyilet pe kedpahaio ypappo m.x. class Test .

Av TO OVOHa TNG KAAONG OTTOTEAELTOL QO EPLOOOTEPES TNG LLaG AEEELC, TOTE KABE AEEN ap)i-
et pe kepahaio ypappa m.y. class MyFirstlavaClass.

To 6vopa Twv peBOdwv apyilel pe elo ypappa. Av To ovopa tng uebodou amoteAeital amnd
TEPLOOOTEPEC TNG LaG AEEELG, TOTE KAOE AEEN, EKTOG TNG MPWTNG, apxllel pe kepahaio ypaupa
m.X. myMethodName().

Ta ovopaTo TWV 0PXELWV TOU TPOYPAUUATOC TIPETIEL VA €X0UV TO (610 dvoua HE QUTO TG
kAdong. Otav arnoBnkeletal To apyeio mpootiBetal oto TEAOG N KATAANEN «.java». Av To Gvo-
Mo Tou apyeiou kat tng kKAaong dev talplalouv, TOTe TO MPOypaupa Sev petayAwTttileTal.
M.x. av To ovopa tng kAaon eivat 'MyFirstlavaProgram' , o apxeio mpémel va €xeL To Ovopa
'MyFirstlavaProgram.java'.

OAa ta ovoparta KAAoswv, pHeTaBAntwy Kat peBodwv mpénel V' apyilouv pe ypAuua n to
obuuBolo tou Sohapiou (S) A pia kaTw oA ().

H java xpnouomnolei toug mpoabloplotég mpooPaong : public, protected, private

Ou Sopég ehéyyou eival:

while (ocuvBnkn)
{

}

do
{

}

while (ouvBnkn);
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for (apxwkn tun apBpntd; ouverkn; Bripa apibunonc)
{

}

if(cuvBnkn)
{

}

if(ouvenkn)
{
1

else

{

if (ouvBnkn1)
{

}
else if (ouvBnkn2)

switch(n)
{

case 1:

break;
case 2:

break;
case 3:

break;
default:

}
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4.3 KAAOELG KO OVTIKEIEVAL

Mua kAdon (class) elval €va YeEVIKEUUEVO TIPOTUTIO yLA (L0l ORGSO QVTIKELUEVWY TA OTola
£€XOUV TIAPOUOLN XOPAKTNPLOTIKA. OAa Ta oTolEla armd Ta omola amoteAeital 0 KWELKAG Uag
Tipémnel Bplokovtal péoa og pia KAaon.

KaBe kAdon €xeL tn popdn: class ovopa_kAaong{... }

Mo nmapadetypa: class Person {... }

Mia kKAGon pmopel va €xel évav mpoaodloploth mpdcBaonc onwg public f private
Mo napadetypa: public class Person { ... }

Mua kKAdon mepLExel évav cuvduaopo and niedia (fields), peBddoug (methods) kat katookeu-
00TEG (constructors)

‘Eva ebio otn SnAwor Tou EPLEXEL:

¢ Tov mpoadloploth mpooBaong (public, private, protected)

e Tov tUmo Sedopévwy (int, String KAm)

e 1O Ovoua tou mediou

Ma napadelypa: public int myVar;

Mua péBodog mepléxet:

¢ Tov mipoadloplotr mpocPaong (public, private, protected)

e 1oV TUTO SebSopévwy Tou emLoTpédel (int, String KAT) 1 void av dev emiotpedel Tun

e 1O Ovopa TnG ueBodou

e Kapio r MEPLOCOTEPES MAPAUETPOUC

e TO owua TG LeBodou mou opiletal and ta aykiotpa: { ... }

e Lo pEB0SOC Umopel va MePLEXEL TLG SIKEC TNG TOTILKEG UETOPBANTES

‘Eva avtikeipevo (instance) elval cadng avanapactaon piag kKAaong. Mwa ebapoyn o€ java
XPNOLUOTOLEL plo OELPA OO AVTIKEIMEVA Yla va TPEEEL. Ta avTikelpeva aAAnAoemibpoly pPetafy
TOUG KOAWVTAG TIG LEBOSOUG TOUG ETOL WOTE VA €XOULLE TO EMOUUNTO AMOTEAECUAL.

Ta tpia frpota yla tn dnuioupyio evOg QVTIKELLEVOU OO [La KAAON, Elval:

¢ AnAwon pLog LETaPANTAG Le TUTIO SE60UEVWY TO avTIKEEVO Ttou Ba dnutoupynBel

e Hypnon tng AéEng new yLa Tn SNLOUPYLA TOU OVTIKELUEVOU

¢ H KA\On TOU KOTOOKEU QLTI TOU OVTLKELUEVOU.

M.x. House h= new House() ;

4.4 KAnpovopukotnta Ko Stemadég

Mua KAAon Tou apayeTaL oo pia AN kKAdon kaAeitat umtokAdaon (subclass).

H kAdon amnod thv omola mapaystal po kKAaon Aéyetat unepkAdaon (superclass) f yovikr KAG-
on (parent).

Mua urtokAdon kAnpovopet (inherit) T public kat protected peBddoug, ta nedia tng umnep-
KAGONG aAAG O)L TOUC KOTOLOKEUOOTEG, UTTOPEL OUWG va £XEL TtpOoBacn o auToUC.

Mua urtokAdon yla va €xel pooPoaon ota private YEAN TG UMEPKAGONG XPNOLUOTIOLEL TIG
public peBddoug tng umepkAdong.
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Ma va dnAwooupe OTL pia KAdon, éotw SportsCar eival umokAdaon r} KAnpovopel Tnv kKAdaon
Vehicle, ypadoupe: class SportsCar extends Vehicle.

Mtua kAdon pumopet va kKAnpovopel povo pia aAAn kAdon n omoia umopet va KAnpovouel pia
AAAN KAAoN ... KA

Mua Slemadn (interface) eivat pia KAAGN TOU EPLEXEL ATOKAELOTIKA OPLOUOUG LEBOSwWV (Sev
nepthapBavouv vlomoinon ueBodwv) | abstract peBddoug. Ouclaotika éva interface amoteAet
éva adnpnuévo okeAeTo - oxESLO ULag KAGonG Kot amotelel éva eibog cupPoAaiou - umdoxeong
OTL N KAAoN Tov To UAoToLEL TapEXEL TV UAoMoinon tou oxediou tou dnAadn twv Hebddwy.

Mua Stertadr SnAwvetal pe tov mpoadloplotr interface .

Mtua Stemtadr prnopel va meptéxetl LetaPANTES oL omoieg elval untoxpewtika public, static kat
final.

Agv umopoUUE va SNULOUPYNCOUKE avTIKElPeVa amo pa Stemadr).
Mua Stemadr propet va kavel extend pia f meploodtepeg Slemadec.

Mua kAaon pmopet va uhomolel (implements) pia f neplocotepeg Stemadég. Mia kAdon mou
Kavel implement pa Slemoadn, MPEMEL UTIOXPEWTIKA Vo UAOTIOLEL OAEC TIG HEBOSOUG TG Slema-
$ng.

'OAec oL uéBobol piag Stemadng Bewpouvral autouata public kat abstract.
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5. Népot epappoynig (App)

To kedAAaLo 5 e€ELOIKEVEL TIG YVWOELG TV LABNTWV 0 OYEON E TOUG TOPOUG MOV XPELALETAL
pia epappoyn Kot tn Hetafl toug aAAnAemnidpaon.

Zto)oL

Ot poBntég va prmopoulv va:

Avayvwpilouv BaolKEG KATNYOPLEG TTOPWVY UG EDAPUOYAG

Yxedlalouv Kat BeAtiotonololy pia Slemoadn XprioTn UE XPrion OVIIKELUEVWY
Yxed1alouv TNV AVTAMOKPLON OE YEYOVOTA e HEBOSOUC TWV KATAAANAWY OVTIKELLEVWY
YAomotoUv KataAAnAeg peBodoug yla TNV SLaXELPLON OUTWV TWV YEYOVOTWY
Alopopdwvouv katdAAnAa mhaiola SLtahdyou yla eTkovwvia e Tov Xprotn
YAomotoUv peBodoug yLa Tov XELPLOUO YEYOVOTWY

Evotnteg Kedahaiov

OLKOULEVIKOL KOLL TIPOCAVATOALGEVOL 0T CUGKEUI TTOPOL

Mpadikol mopot

Nopot dtatagng kat aAnAenibpaon Ue ypadLlkolg mOPOUE KAl CTOLXELR
Aol opot
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5.1 OWKOUEVLKOL KOl TPOGOVATOALOUEVOL OTH GUOKEUN TTOPOL

Onwg €xel yivel pavepod, MEpa Ao TLG EMUEPOUCS KOTNYOPLOTIOLNOELG TWV TTOPWY avaioya
Ue TO €(60C, UTTAPXEL KOL €VOG OUCLOOTIKOG SLOYWPLOUOG UETAEY OLKOUUEVIKA XPNOLUOMOoLoU-
UEVWV KaL TIPOCAVATOALCUEVWY 0T CUCKEUN TOpwV. ‘HON otn dour Tou €pyou Kal eL8LIKA oTovV
KatdAoyo twv mopwv eibape nwg ta oxedldopa (drawable) avtikeipeva sivat cuvnBwg mpo-
COPUOCUEVA OE CUYKEKPLUEVEG TTUKVOTNTEG AVAAUGNG, EVW TOMOBETOUVTOL KAL OE QVTIOTOLXOUG
UToKATOAGYOUG. YITApXoUV Kot oxeSLACLUa apyela TTou SV elval TPOCAPUOGHEVA.

To OVOUATO TWV UTIOKATAAOYWV TTOU TIEPIAAPBAVOUV TIPOCOPOCHEVOUG TTOPOUG tEpAaLPA-
VOUV TPOGSLopLoUOUG yLa va avayvwpilovtat and to Android to omoio avayvwpilet pia motkiAia
T(POGSLOPLOUOUG VLo SLAdOopa TTOLOTIKA XAPOKTNPLOTIKA TNS CUCGKEUNG TOU XpoTn Omwg n S1a-
otaon kat N Stadpactikdtnta tng 00ovnc, n mukvotnta avduong, to emninedo tou AP, n yl\wo-
oa, n meploxn KArt. Ot tpoodloplopol Tpémel va epAopBavovtal 0To GVOUN TOU UTIOKOTOAG-
YOU, YPOUUEVOL LLE TOV TUTIOTIOLNUEVO TPOTTo. OTa auto cupPaivel to Android xpnollonolet tov
aAyopBuo tou Ixnuatog 5.1.1 yia va emdé€eL TOPOUG Ao ToV KATAANAOTEPO UTIOKATAAOYO.

Mropel kaveig va TpooBEcel UTTOKATOAOYOUC YLOL CUOKEUEG IE CUYKEKPLUEVA XAPAKTNPLOTL-
KA apkel va Swoel KATAAANAQ OVOUOTO OTOUG UTIOKATAAOYOUC autouc. Ta KatdaAAnAa ovopota
meplAapBAvouv Tov TUTIO TwV MOPWV TIOU UMAIVEL OTNV apXH] KOL LA OELPA TIPOGSLOPLOUWY TTOU
akoAouBoUv SlaywpLlopévol amo MAUAEC:

‘Ovopa MopwWV — MPOCSLOPLOKOC XAPAKTNPLOTIKWY-TIPOCSL0PLOUOG XAPOKTNPLOTKWV. .

TOo0 TO GVOHA TIOPWVY OGO Kol OL TIPOaOLOPLOUOL XAPAKTNPLOTIKWY TIOU UITopoUV va gival
oA\ arAol, TPEMEL va elval TUTTOTIOLNKEVOL VLA VA avayvwpeLoTouv. H oxetikn Tunomnoinon ¢ai-
vetal otoug Mivakeg tou Napaptripatog A kat NMapaptipatog B avtictolya. Eniong n oslpd ue
Tnv onola TonoBetoUe Toug MPOabLopLOUOUC Elval amapaitnto va akoAouBel TNV oglpd Toug
otov Mivaka tou Mapaptiuatog B yia va Asttoupyel cwotd o ahyoplBuog avalntnong.

Avotuywg ol evalaktikol mopot g dlag katnyoplag ev umopouv va pwAlactolv péoa
OTOV KaTAAoyo g Katnyopiac. Emiong av xpnolonoloUe Toug i6loug mOpoug oe KATOLES amod
TIG SLAPOPETIKEG KATNYOPLOTOLNOELG TIPETEL va GTLAEoupe TMOAAMAOUG UToKATOAGYOUG. o
KaBe €l6o¢ MPOCSLOPLOUOU EVAC UTIOKATAAOYOC UITOPEL Vo €XEL évav 1 Kavéva TPoaSLopLopo
aAAa oxL duo N meplocotepouc. TEAog To Android avayvwpilel uovo mnyEg mou eivat tomoBetn-
UEVEG 0€ UTIOKATAAGYOUC Kal OXL KateuBeiav oTov KaTAAoyo res.
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1. Eliminate qualifiers that
contradict the device |
configuration |

v

2. Identify the next qualifier in |
+ the table (MCC first, then MNC, <«
then language, and so on) |

T

Y

_ 3. Do any resource
"W directories use this

Yas

’ |
4, Eliminate directories that do
not include this qualifier * |

Etkova 5.1.1 AAy6piduog mpoabloptoiol UmokataAoyou mnywy
5.2 lpadikoi mopot

‘Exoupe A6 avadépel tn Suvatdtnta tou mePBAAAOVTOC VO ELOAYEL ELKOVEC TwV Stadopwv
YEVIKA SlaBéoipwy tunwy onwe GIF, JPEG kat PNG. Eival amAd B€pa eloaywyng Toug oTov Ka-
TAANAO UTIOKATAAOYO TTOPWV (KATIOLOV OO TOUG UTIOKATAAOYOUG OXESLACLUWY UE KATAAANAOUC
TpoobLopLlopoUC) Kat afLomoinan g ToUG amo ToV KWK TWV MOPWV dLataéng.

FEVIKA XPNOLLOTOLOULE SLaPOPETIKOUC KAl TIAVIWGS TIPOCOPHOCHEVOUC TOPOUC YLa KABE Ka-
TNyopia TUKVOTNTAS OVOAUGONG. 2€ KATIOLEG TTEPUTTWOELS OHWG UmopoUV va xpnotomnotnBouv ot
1510l opoL yla OAeG TIC ouoKkeVEG. Elbape vwpitepa éva mapdadelypa 6mou opilovtog Tty amo-
otacn o€ dp UMOPECANE VA AIMOMAKPUVOULE QVTIKEIUEVA oo Thv Kopudn Tng 08ovng xwplg
va poodLlopiooupe Tig SlaoTtdoelg tng. O TPOMOG yla va To KAVOULE auTo sival opilovtag Ta
oxedldoipa péow kwdika (r.x. XML).

TEtola YevIKAg xpriong oxedlaotua mepthappavovtal otov urtokataloyo drawables, xwpig
T(POCSLOPLOUOUG UETA To Ovopa. Emeldr) to Eclipse mpoTipd va Katookeualel UTIOKOTAAOYOUG
€€elBIKEUEVOUC TOUAAXLOTOV WG TIPOG TNV TIUKVOTNTA avaAuong Umopel va XpelaoTel va kata-
OKEUQOETE TOV UTIOKATAAOYO aUTO Héaa oTo Baotkd KatdAoyo mnywy res. O TpOMOG KATAOKEUTG
oto Eclipse &ev Sladépet 16Laitepa amod TOV TPOMO KATACKEUNC UTIOKATAAGyou ata windows.
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Apaotnplotnta 5.2

IKOTOG TNG SpaoTNPLOTNTAG AUTHG Elval Vo SNULOUPYNOOUE YEVIKNG XProng oxeSlaoiua
otov unokatahoyo drawables ypnotpomnotwvtog kwdika XML. Zuykekplpéva Ba Snpioupynoou-
LE €va YEVLKNG Xpriong mapaAAnAoypappo.

‘Evog oxeSLAOLOG TTOPOC ELVOL GTNV TIPAYUOTIKOTNTA L0 YEVLKI EVVOLA VL0 KATIOLO YpadLKO
ToU uropel eite va oxedlaotel otnv 0006vn eite va evowpatwbel og évav Ao TOpo XpnoLuo-
TIOLWVTOG XAPOKTNPLOTIKA OTw¢ android: drawable otov kwdika Tou mdpou mou Ba to epthapeL.
AkoAouBel pia Alota emdoywv dnpiovpyiag SladopeTikwy TUTIWV OXESLACLUWY OTWG:

Bitmap File

‘Eva oxeblaoio apyelo tumou bitmap (.png, .jpg, n.gif). Anploupyel éva BitmapDrawable.

Nine-Patch File

‘Eva oxedLdotpo apxeio timou PNG pe EKTACLUES TIEPLOXEC YLOL VAL ETULTPEMEL aANayr) HeyEBoug
£1KOvVaG pe Bdaon Tto meptexopevo (.9.png). Anuoupyel €va NinePatchDrawable.

Layer List

‘Eva oxedlaoipo mou Staxelpiletal pla ospd aAAwv oxedldotpwy. Auta oxedialovrol os osl-
PG WOTE TO OVTLKEIUEVO WE TO UeYaAUTEPO SeiKTn oToV Tivaka (array) va oxeSlaletal mavw oo
Ta ponyoUpeva. Anuoupyel éva LayerDrawable.

State List

‘Eva apxeio XML mou napanéunet oe Stapopetikd ypadikd bitmap yia Stadopetikég kata-
OTAOELC (yLa TTopASELY A, VL0 VO XPNOLUOTIOLAOETE pLa SLadopeTLkn elkOva dtav matnBei kamolo
kouurti). Anuioupyei éva StatelistDrawable.

Level List

‘Eva apxelo XML mou kaBopilel éva oxediaoipa mou Staxelplletal pia oelpd eVOANOKTIKWY
oxedlaolpwy, oto kabéva anod ta onola amodibetal pa Héylotn aplBunTikn T, Anptoupyet
éva LevelListDrawable.

Transition Drawable

‘Eva apyeio XML mou kaBopilel éva oxedlaoiuo mou umnopet va petapaivel (cross-fade) amnd
£va oxedlaotpo og éva aAlo. Anuloupyel éva TransitionDrawable.

Inset Drawable

‘Eva apxelo XML mou kaBopilel éva oxeSlaoipo mou evBETeL éva GANO OXESLACLUO QMo L
OUYKEKPLUEVN amootaon. Auto sival Wblaitepa xprioo otav pia ogn (View) xpeldletal Eva oxe-
SLdopo $ovtou mou gival PKPOTEPO amd Ta MPAYLATIKAE OpLa ThG OYNnG AuTAG.

Clip Drawable

‘Eva apyxelo XML mou kaBopilel Eva oxedLaoLo TToU armokOmTeL éva dAho oxedLdoLuo Baocet
NG TPEXoUCAG TIUNG emunédou (current level value). Anuioupyel éva ClipDrawable.

Scale Drawable

‘Eva apyeio XML mou kaBopilel éva oxedlaotpo mou aAAdlel To péyeboc evog dAou oxedlaot-
Hou Baoel tng Tpéxoucag Tiung emmédou (current level value). Anpoupyel éva ScaleDrawable .

Shape Drawable

‘Eva apyeio XML mou koBopilel Eva YEWUETPLKO OXALO, GUUMEPIAAUPBOVOUEVWY TWV XPWHUA-
TWV Kal TG Stofaduiong tous. Anpoupyel éva ShapeDrawable.

Téhog untapyel n katnyopia AnimationDrawable yia tn dnploupyia KivoUpevVwY amelkovioe-
WV OMWC KapTtouVv aAAd Sev Ba emektaBoU e OTO OUYKEKPLUEVO BEua ebw.
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5.3 Modpol Siatagng kat aAAnAenidpaocn pe ypadlkoug mOPoUG Kal GToLXEia

‘Exoupe gL, otav ekwvrnoape va etiatoupe tn Slemadn xpnotn, tn popdn Twv mopwv Sla-
taénc. Atiel edw va efetdooupe wg oL mopol Siatagng ahAnloemidpolv pe Toug ypadikolg
TIOPOUC yla va Sopnoouv tn Slemadn xprotn Kag.

Ot ypaodikol mopol mapouotdlouv Peydin motkihia, apkeTol OpwWG amod autolc Umopouv Kol
va xpnotpomnotnBouv pe moAAamAoUg TPOmouG. Xwpig autoug n ewkdva rou Ba €8wve €vag mdpog
Slataéng Ba Atav kAmwe yupvn Kat maviwg adtadopn. Ag Soupe nwg ouvdualovtat ol U0 Ka-
Tnyopieg mOpwv.

Apaotnplotnta 5.3

IKOTOC TNG SpaotnpelotnTag avtng ivat n aflomoinon tou oxedlacipou (mapaAAnAoypap-
pou) Tou oxedLaoaTe oTNV IPONYOUHEVN EVOTNTA OTOUG TOPoUC Slataéng mou nén €xete oxedt-
aocsl ylo tn Slemadn xprnotn.

Avoli&te Tov KUpLo opo Slatang tng ebappoyng oog Kot 0piloTe To mMapaAANAOYpaALUO O)E-
SLACLUO WC POVTO yLa TO KOUUTTL TTou €XeTe oxeSlaoel. AuTo ylvetal mPooBETovTag 0To otolyelo
Button To akoAouBo XapaKTNELOTIKO (XPNOLUOTIOLOULE TO OVOUX TIOU SWOALE OTO OXESLACLUO

Ho):
android:background="@drawable/my_shape"

Av anoBnkeuoete Kal yuploete otnv etikéta (tab) Graphical Layout Ba deite To amotéAeopa.
lNa va yivel o GpuoLKO TO KOUUTL Umopeite va mpooBeoste £va mAALoLo yla 0yKo. AUTO yivetal
T(POCHETOVTAG TO XOPAKTNPLOTIKO EUPOG MAaLaiou (padding) oto ototxeio Button, wg e€ng:

android:padding="5dp"

Mropeite akOUn va YEULOETE TNV KUPLA 0PN XPNOLLOTIOLWVTAS KAl TIAAL To oXeSLAGLUO Tta-
paAAnAdypappo. PuBuiote to ImageView mou Ba XpnoLUOTIOLOETE WOTE Vo YeULEL OAo TO SLa-
B€o0 Ywpo otnv 0PN oag eKTOG amo Eva mAaioto. Ma va pn dtapaptupnBel to Eclipse yia thv
ENeln evog XapaKkTnpLOTIKoU Teplypadng emiokedTeite mpwta To PAakeAo strings oTov UMOKA-
tdhoyo res/values wote va opiooupe pia cupBolooelpd yia Tnv eptypadH:

<string name="pic">Picture</string>

Twpa, emiotpédovtag otnv Kupla 0N, Unopseite va opioete To ImageView, AUEOWC HUETA TO
Button. Npoo€€te mwg, otnv teAeutaia ypauun, aflonoleital To string mou oploate:

<ImageView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:layout_margin="10dp"
android:src="@drawable/my_shape"
android:contentDescription="@string/pic" />

Emlotpéte otnv etikéta (tab) Graphical Layout yia va Seite to anotéAeoua.

[166]



Katd tnv gpyacio pe TG mnyEg unapyeL oAU myalve Ao QVAUESO OTLG OYELG TIOU ETLTPE-
Touv gpyacia otov kwdika XML kat ektipnon tou anoteAéopatog péow tou Graphical Layout.
Ouwg Kat katd ) ypadn KWdLka mnyalvoepyxouaote avapeoa os Stadopa XML apyela, xpn-
OLUOTIOLWVTAG TUTIOTIOLNUEVO CUVTOKTLKA UTIOSELYHOTA Yyl va KAVOUUE avadopEG amd To va
oToLYELO TTOPWYV 0To GANO. AUTO eival €va XapakTnpELoTko Tou Ba Slatpéxel T Souleld mavw
oto Android Kot otn ouvéxeLa.

5.4 AAN\oL topot

XPNOLUOTOLOAUE OTIC TPONYOUUEVEG EVOTNTEC TIOPOUC SLATaEng, oXeSLAOLUOUG TTOPOUC KL
TIOPOUC TLUWV. ATO TOuG TEAEUTAIOUG OoTNV TPAEN XPNOLUOTOLOAME LOVO GUUPBOAOCELPEG, EVW
OO TOUG OXESLACLLOUG KUPLWE KOUUTILA Kol oxNUaTa. YIApXouV TTOANEG aKOMA ETUAOYEC TIOPWV.
Avadépape ag mponyouuevn apaypado toug Stadopou TUMOUG oXeSLACLUWY TTOpwVY. AKO-
pa, av avoi€oupe tov kataloyo res/values otov Package Explorer Ba SoUpE OTL EKTOC amod Tov
umokataloyo strings undapyouv ot unokatdhoyol dimens kat styles . Ztov mpwto kabopiloupe
SLa0TAoELG TTou BEAOUE VAL XPNOLUOTIOLCOUE OTIC EDAPUOYES LAG EVW oTOV deUTEPO KaBopi-
{OUE GUYKPOTNUEVEG LOLOTNTEG gUdAVLONG yLa TIG SLEMADEG XPOTN UAG.

YIdpxel OUWG Lo LEYAAN oglpd TopwVY SLapoPETIKWY TUTIWVY TIOU EMLONG UMOPOULE VO XpN-
OLUOTIOLCOUUE OTLG EPOPUOYEG Uag. AAAOL TUTIOL TIOPWVY TIOU UTIOPELTE Vol BPEeite XpROLUOUG
nepthapBavouv ekeivoug yla Toug aplBuolc, Ta Pevol, KIVOUUEVA OXESLO, KAL TG XPWHOTIKES
atlec. To Eclipse ouvBwg dnuioupyel Eva dpakelo pevou otav Snpioupyelte pia epappoyr. Mna
va oploete kKvoupeva oxedla oe XML, unopeite va mpooBécete €vav umokatdAoyo «anim» n
«animator» atov KataAoyo res, 1 va TpocBEceTe apyela KVOULEVWY OXESIWVY 0O OTOUG UTIOKA-
TahOyoug oxedlaotuwy. Evdeiktika Ba avadEépoupe Tig €€nG Katnyopleg:

Animation Resources

Opilouv mpokaBoplopéva Kivouueva oxédLa.

KivoUpeva ox€bLa peTaoynUaTIopwy (tumou tween) anobnkevovtal oTov urtokatdAoyo res/
anim/ kall LMopELTe va T MPOCTIEAACETE UEOW TNG KAAonC R.anim.

KwvoUpeva oxébla pe frames amoBnkelovtal otov umtokatdhoyo res/drawable/ kat pmopei-
T€ VAL TO. TPOOTIEAAOETE HEOW TNG KAAong R.drawable.

Color State List Resource
Opilet Evav xpwpatiko mopo mou aAlalel Baoel Tng kataotacng g odng (View).

ArnoBnkeVovtol otov urtokatdAoyo res/color/ / Kat Umopeite vo To TPOOTIEAAOETE HEOW TNG
kAdong R.color.

Menu Resource
Opilel Ta meplexOUEVA TWV HEVOU TN epapUoync oog.

AnoBnkeUetal oTov UTOKOT@AOyo res/menu/ Kol UTTOPELTE VOl TNV TIPOCTIEAACETE UECW TNG
kAdong R.menu.

Style Resource
OpileL TNV epudavion kat Stapdpdpwaon twv ototyeiwv Stemadng xpriotn (Ul)

AnoBnkeULetal otov utokataloyo res/values/ kol Umopeite va TNV MPOoTEAATETE HECW TNG
kAaong R.style.

More Resource Types
OpileL TUMOUC TLUWV OMWCE SUASIKOUG, OKEPALOUG, SLAOTACELG, XPWLOTO KOl TILVOKEG.
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AnoBnkelovtal otov umokataloyo res/values/ aAAda mpoomehalovtal and SladopeTikég R
unokAdoelg (onwg R.bool, R.integer, R.dimen, kAm.).

ErutAéov, avadépayle nOn OTL UMOPELTE Vo SNULOUPYHOETE UTTOKATAAOYOUC EVAAAAKTIKWY TU-
TIWV TIOPWV XPNOLUOTIOLWVTAG TPOCSLOPLOUOUC VL0 CUYKEKPLUEVEG LOLOTNTEG TNG GUOKELNC. Eti-
ong to Eclipse &nuoupyel umokataAoyoug TLHwy mou aneuBUvovtal o€ cUYKeEKPLUEVQ emineda
API, oA\ pmopeite va emAEEETE GUOKEVEG Xpnolpomolwvtag aAloug tpoadloplopoue. MNa ma-
padelypa, uropel va B€NeTe va xpnotpomnotoete otabepd mAGtog kat UPog yia tnv ImageView
TIOU TIPOOBECAUE OTNV TIPONyoULEVN evotnta, poocappolovtag to Péyebog mou epdaviletat
oTo HEyeBog 086VNE TNG OUOKEUNG.

la va enttevyBel autd, Ba puropolcote va MPOCOECETE UMOKOTOAOYOUG TLLWV VLo KAOE pé-
yeBoc 1) mukvotnta avaiuong ("-small”, "-large", "-hdpi", "-mdpi", kKAm), pe éva apxeio Staota-
OEWV yla KABe pia. Zupmeplappavovtag pia T Staotaong o kabe éva amod autd Ta apyeia,
Silvovtac otnv TN to (6lo dvoua aAld SladopeTiko aplBuo, To Android emAgéyeL auTOUATO TO
OWOTO YLaL TN GUOKEUN TOU XPNoTn.
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AnAwtiko £pyou



6. AnAwtiko Epyou

To SnAwTkd £pyou e€umnpetel moAAamAoUC oKomoUG: o Tov TPoaSLOPLoUO TNS CUCKEUQ-
olag tng eboppoyng, TV meplypodn LE TUTILKO TPOTIO TWV TUNHATWV TNG epappoync, SnAwvel ta
Slkauwpata xpronge, ta anapaitnta enineda APl kat g ouvdebepéveg BLBALOBNRKES. Ydapyouv
anapaitnTo Kol TPOALPETIKA TUAUATA TOU TToU EPAAUBAVOUV pia TToLKIALa oTolxelwy Kal Xa-
POKTNPLOTLKWV.

Zto)oL

Ot poBntéc va propoulv va:

¢ Avayvwpilouv tnv avaykn emAOYWV XELPLOUOU KoL TNV cUVEECH TOUG UE TG TpodLaypadEg
™G epappoyng Toug

e Avayvwpllouv TNV avoyKootnTo EVOWUATWONG TWV EMAOYWY QUTWY OE KLl QUTOVOUN
ebappoyn kat To podo tou SnAwtikol otn Stadikacia autr otnv mepintwon Android
ebapuoyng

¢ [eplypadouv tnv SLaxeiplon TG MOAULOPPLKOTNTAG O OXECN LE TNV EKACTOTE XPron

¢ Avayvwpilouv cuvnBn otolyeia evog dSnAwTtikol

¢ [pocapudlouv £ToLUEC EYYPADEG OTIC AVAYKES TWV EPYWV TOUC

Evotnteg Kedpalaiov

¢ To otolyeio Tou AnAwtikoU

¢ To otolyeio Uses-SDK

¢ To otolyeio Edpappoyng (Application)

e Jtolela ApootnplotATwy (Lo TG KAAOELS 5paoTnPLOTATWY)
¢ Jtolxela Intent Filters

¢ [pooBaoelg (Uses Permission)

* JUOKEUEG XpNotn

* AM\EC OUOKEUEG
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6.1 To otolyeio Tou AnAwTtikou

210V PL{IKO KOTAAOYO TOU £PYOU HaG UTIAPXEL TO apXeio SnAwTikou (manifest). MmopoUue va
10 SoUe pe Sladopouc Tpomoug aAd va B€Aou e va to SoUpe otnv auBevtikr (XML) popdn tou
TpEmel va eTAEEOUE TNV avtioTolyn €Tkéta, mou oto Eclipse ovopdletal «AndroidManifest.
xml»,

210 apxeio dSnAwtikou epdaviovral eyypadég yla dladopa otolxeia tou £€pyou. H mpwtn
eyypadn pHetd tn dnAwon tng ékdoong tng yAwooog eival autr mou adopd ato i61o To SnAwTIKO
Kol amotehel tn pulkn eyypadn pog 5evdpoeldol popdng. Ta enimeda Twv StakAadwoswv
elvat epudavn ylati ta madLd evocg otolyeiou akohouBoUv TNV ETIKETA OVOLYLOTOG TOU OTOLXElOU,
TIPONYOUVTAL TNG ETIKETOG KAELGLLATOG TOU Kal YpAdOoVTaL TILO «ESA» ATd TO yovéd — oTo (6L0
onueio mou €ekvoUv Kol Ta XAPOKTNPLOTIKA TOU.

Ta BAOLKA XOPAKTNPLOTIKA TTOU £XOUV OUTOUATA CUMTANPWOEL ival To Gvopa Tou MaKEToU,
n eowtepkn (versionCode) kat n e€wtepikn (versionName) ovopaocio tng £kdoong. Av umoBé-
OOULE OTL £XOULLE OVOLAOEL, OTAV TO EEKLVAOALE, TO £pYo Hag myfirstapp n oxetikn eyypadn Ba
TIPETEL VAL LOLALEL KATIWG €T0L, av tapaAeipoupe Ta ototxela matdid Tou mptv and to KAeiouo:

<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.example.myfirstapp"

android:versionCode="1"

android:versionName="1.0" >
</manifest>

To nakéto (package) mpokUmtel and ta 6ca SnAwoate Katd tn Snuioupyla Tou £€pyou Kal
elval ouoLaoTIKA TO TANPEG GEVTPO KATOAGYWV TTOU 0piloTNKE yla TV edbapuoyn Hag Le OAa Ta
TepLeXOUEVA Tou. H e€wTepikn ovopaoia Tou €pyou elvat autr mou BAEMEL 0 XproTng Otav yla
napadelypa Bplokel Tnv edappoyr| oto Play Store kat propet va akohouBrjoetL omola cupPaocn
anodacioeste yla va Slakpivovtal oL ekGO0ELG.

H eowteptkn ovopacio adopd 0Toug MPOYPAUUATIOTEG AN Elval EMIONG QUTH TTOU XPNot-
porolel To (1o to Play Store yia va Stakpivel Tng ekSOoeLS. Asv akOAOUBEL KATIOLO GUYKEKPLUEVN
oLUBACN OUWE 0 OPLBUOC TIOU ATOTEAEL TNV EOCWTEPLKI) OVOUAOLA LG EMOUEVNC €KSOONC TIPE-
TeL vaL elvat peyaAUTePOG amo KABe mponyouevnG — LoLaitepa av BEAETE va TNV OVOPTIOETE OTO
Play Store.

6.2 To otolxeio Uses-SDK

To emdpevo otolxelo oto apyelo tou dnAwtikoU eival n 6\Awon xprong tng €kdoong SDK
(uses-sdk). Ta xapaktnpLoTika tou pocdlopilouv to eAdyLoto emninedo APl ald kal To emninedo
OTOXO YLoL T OToia okoTeUETE va eAeyXBel n Aettoupykotnta tng edpappoyrc. To mpwto mpoadi-
opiletL to ehayioto API oto omoio mailetl n epappoyn evw to SeUTtepo to APl oTo omolo éxeL MAfpn
Aettoupykotnta. Kot autd ival ta (Sla mou goelg opioate kotd t dnpoupyia tou €pyou. H
avtiotown eyypacn Ba deiyvel lval kanwg £toL:

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="18" />

Elvat duvato va oAaxBoUv oL TLUEG AUTEG O€ OMOLOONTIOTE XPOVLKO ONUEl0. MOALG OUWE oA-
Aa&€ouv oL ekddoelg Tou SDK mpémel va EavadounOet (rebuild) to épyo. To Eclipse to kdvel autod
aupeoo. Kat urtapyet Adyocg ylo va yivel kATt tétolo: To ehdyLoto eninedo APl mpoodiopilel motol
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XPNOTEG Ba UIopPOUV va XPNOLLOTOLCOUV TNV EPAPHOYN COG - XPrOTEG TTIOU N CUOKEUN TOUG
xpnotpomotel xapnAdtepn ékdoan Sev Ba £xouv mpooPacn og auth.

Kavovika n ebappoyn nmpénet va Sokipaotel yla OAa ta APl petafd eAdylotou Kot otdXou f
TIAVIWG yLo 60A TIEPLOCOTEP EIVOL AUTO Suvato. MNa pia ebappoyn, KoAO elval va EXEL LEYAAO
daopa ekddoewv Android oTig omtoieg va AeLToupyEL ELOIKA av TIPOKELTAL Yo TwAOUEVN €kSoon.

H eyypadn KAeivel pdvn g KE TO «/» TPLV TO «>» EMELSI TO OTOLKELD AUTO Sev €XEL MaLSLE
YL va XpeLaZeTal EEXWPLOTH ETIKETA YLOL TO KAELOLLO.

6.3 To otowxeio Edpappoyng (Application)

‘Exoupe Kat aAAoU avadepBel 0To MWE Katd tn ypadn KWK TNYOLVOEPYOUAOTE AVAUES
oe dladopa XML apyxeia, XpNOLLOTOLWVTAG TUTTOTIOLNEVO GUVTOKTIKA UTTOSELyaTA yia VAL KA-
VOUUE avadopEC amo To Eva oTolyelo mopwv oto dAAo. To (6lo pmopel va cupPaivel Kat péoa
oto 610 apyelo pe avadopég Sevbpoeldolc xapaktnpa o GAAa oToLXEla.

To endpevo otolyeio oto apyelo dnAwtikou, To oTolxeio epappoync, elvat Eva KaAO Tmapd-
Selypa TEToLag MePUMTwong mapotL £xel eloaxBel anod to meplpariov, otnv MepmTtwon Kag To
Eclipse, kat oL ano npoypaupatioth. Etol n eyypadn yia to otowxeio Edappoyrc Ba avolyet pe
TA XOPAKTNPLOTIKA Tou oAAG Ba mepllapBavel emiong eyypadeg yia ta ototyeia matdid tou. Mua
ETIKETA OVOLYLATOG YLa TO oTolXElo auTo Ba £xeL TETOLA popdn:

<application

android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >

Npooéte TI§ avadopég TUTOU « @<UTIOKATAAOYOG 1 apXelo MOPWV>» OTA XAPAKTNPLOTIKA
TOU OTOWKElOU. AUTEC UaG EVAUEPWVOUV YLa T BEan TG avtioToyng TUAC:

To icon €xelL oplotel n tumomotnuévn €ikova launcher tou android mou undpyxeL W apyelo
ic_launcher ota oxeblaoipa, oo nposmhoyn.

To label pag napanéunel oe éva otolxeio TUMOU TIUNG string mou €xel amoBnkeutel pe to
ovoua app_name oto apxeio strings.xml (umokatdAoyog res/values) KoL TTEPLEXEL TNV OPXLKI] LA
dnAwon yla to ovopa tou £pyou Slatnpwvtag ta kedpolaia — ylo AOyoug avayvwoLLOTNTOS (0we
TIPETIEL VOL AVTIKOTOLOTOOEL.

To theme pag mopaméumnel o éva oTolyelo TUTIOU TG Style Ttou €xel amoBnkeuTel pe to
ovoua AppTheme oto avtiotolyo apxeio (styles.xml otov umokataloyo res/values). Mpokelte
YLOL TIPOETUAEYHEVO OTOLXELO yla GAAN pia dpopd.

6.4 Ztoweio ApaotnplotATwy (yia T KAACELG SpaotnpLloTiTwy)

Méoa oto otolxeio Edpappoyrg unapyouv Ta otolxeia Apaoctnplotntwy. H&n otnv edpappoyn
0aG TPEMEL VA UTIAPXEL [La gyypadn ylo éva TETOLO OTOLXELD TTOU avTUTpooweVEeL TNV KUpLA
kAdon Apaotnplotntag (Activity) mou Snuiloupyroote EEKVWVTOC TO £pYO0.

To otolxelo autd eival mawdi tou otolxeiou Edappoyng arhd €xel Kat Ta SIKA Tou maldld
onwe Ba Solpe apéowd Petd. 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 TMEPLEXEL KAl TIAAL £Vl TTANPEC LOVOTTIATL OTO MAKETO TNG EhaPUOYAC.
To xapaktnplotiko label mepiéxel tov Titho Tou mapabupou otav n dpactnpldtnTa sival otnv
000vn. And mpoemloyn elval To (510 TTou cuvavTHoapE Kol oTo oTolkElo application.

Ortav £pBeL n wpa vo MPooBEceTe VEEG SpACTNPLOTNTES UMTOPELTE VAL TIG TPOCBETETE PECa OTO
otolyeio Edappoyng Kat Petd tnv eyypadr ya thv kupla Spactnplotnta. H eyypadn ylo to véo
otolxelo Ba €xeL tn popdn:

<activity

android:name=" com.example.myfirstapp.NewActivity" >
// 6w pnaivel o kwdLkaAg yla TN véa dpaatnplotnta
</activity>

Apaotnplotnta 6.4

Avarttugte mAnpwe pla véa dpaotnplotnta ya thv epapuoyn oog. Ekpetaleuteite, omou
UITOPE(TE, TIG SuvaTOTNTEG EMOVAXPNOLLOTOLINONG KWK, GXESLACIUWY KO TLLWV.

6.5 Ztolxeia Intent Filters

Mpw avadpepBoupe ota dpiktpa npobecewv (Intent Filters) ypelaletal va avapepbouue ov-
vioua otig idleg TG MpoBéaoelg (Intents). Mia MpdBeon elval Eva avtikeipevo avtalayng Lnvu-
UATwv ToU Umopel va xpnotuomnotnBet yia va Intrioel pia cuviotwoa ( faoikd ouikd otolxeio
- component) pag ebapUoyng TNV EKTEAEDN LLAC EVEPYELAC OTTO Uia AAAN. OL CUVIOTWOEG QUTEG
QVKOUV g TEOEPLC TUTOUG: TIG Apaatnplotnteg (Activities), Tig Yiinpeatieg (Services), toug Mpo-
unBeutég Neplexopévou (Service Providers) kat toug Aékteg Ekmounwy (Broadcast Receivers).

Xwplg va emektaboupe otig emPEPoUC Asttoupyieg kABe katnyoplag apkel va ToUUE OTL oL
OUVLOTWOEG pLag epappoync udiotavtol aveéaptnta n pia amo tnv GAAN Kat n EMKovwvio Toug
otnpiletal oxeb0v amoKAELOTIKA 0 AVTAAAAYES LNVULATWY OL OTIOLEC UAOTIOLOUVTOL OTTO AVTLKEL-
peva rou ovopdlovtal MpoBéoelg (Intents). Eva téTolo avtikeipevo petadEpet mnpodopia thv
onola aglomolel To Android yLa va eVTOTIOEL TTOLO CUVLOTWOO VOL EKKLVAOEL 0AAA Kal TAnpodopla
TIOU N GUVLOTWOO, N omola Ba emiheyel, Ba XpNOLLOTOLNOEL Lo VO EKTEAEDEL TNV EVEPYELD (OTTWG
data specifications). To avtikeipevo petadEPeTal oTnV EMAEYLEVN CUVIOTWOA UE TNV KARON TNG.

Aoyeta amo tn dour VoG TETOLOU UNVUHATOC elval Gavepo OTL Lol CUVIOTWOO — OTNV TE-
plimtwon pog ua Apaotnplotnta (Activity) — 6ev pmopel va eKTEAECEL TIG OXETIKEG 08Nnyieg av
Sev unopel va Tig evtomnioet. To avtikeipevo petadépetal otny emtheyuévn Apaotnpldtnta aAAd
EKELVN TIPETIEL VAL EXEL EVOL TIPWTOKOAAO XELPLOMOU ToU. MpaKkTika xpelaletal £va TETOLO MPWTO-
kKoAAo, fj cuvolo odnylwy, yla kabe mbavr NMpdBean mou Ba kKAnBel va ulomotroeL.

‘Eva dpiktpo Mpobéaewv neplypddet Tig MpoBEaelg 0TI omoleg N UNTPLKA Tou ApaotnpLotnTa
uropel va avtamokplBel. Eite AaBel pia NpdBeon yla va eKKVAOEL TN AElToupyia TNG eiTe yla va
ekteNéoel kamola evépyela To GiAtpo Ba Kpivel av n ApaotnpLOTNTA KIMOPEL v EKTEAETEL KalL
WG,

Itnv edpappoyn oog, otnv KUpLa Apaotnpldtnta undpxel Non éva epidtpo Mpobeoswv. Autod
€XELTNV aKOAOLON LopdnN:

<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 dpactnplotnTa Kat mpocdlopilel otL autn Ba
TIPETIEL VAL EKKLVIOEL OTOV EKKIVAOEL N ebappoyn. Mo To 6KOMO AUTO XPNOLUOTOLEL TO GTOLKELD
action oto onoio kataloyoypadeital n evépyela MAIN. To otolxeio category meplypddel TN K-
tnyopia tou cuykekptpévou piktpou (LAUNCHER). Xpnolpomolwvtog Toug Katahoyoug Twy §Uo
QLUTWV TUTIOTIOLNEVWY OTOLXELWV artd KowvoU poaSLopilel TN UNTPLKA TOU ApaoTnpLoTNTA WG TO
onuelo eloodou yla tnv edappoyn Kot KAveL cadE OTLn KUpLo. ApaotnpldtnTo Xpnotuomnoteitol
OMOTE EKKLVEL N edapuoyn.

6.6 NMpoofacelg (Uses Permission)

Ta otokeia MpooBaoewg Sev elval UTMOXPEWTIKA yla €va SNAwTLKO. Mo autd To Adyo Kat
1o Eclipse &ev mepthapPavel Tétola otolyeia avtopata otav Snuloupyeital éva épyo. Opwg ta
otolxeia NpooPacewg, eMTpEMouV va {NTroEL 0 TPOYPAUUATIOTAS TNV artodoxn amnd to xpnotn
NG EKTEAEONC Ao TNV £DAPUOYN EVEPYELWV TIOU OIALTOUV, LE TOV €va ] ToV GANO TPOTMO, TNV
£yKpLon Tou.

OL evépyeleg IOV amALTOUV TNV £YKPLON Tou Xprotn mepllapPavouv tnv xprion dedopévwv
amno to Stadiktuo, tnv eyypadr oc eEWTEPIKEC LOVASEC LVAKNG, TNV TPOCPACN O TEXVIKA Xa-
POKTNPLOTIKA TNG GUOKEUNG OTWG N KAUEPO 1 TO Ukpodpwvo. Mwa NMpdoPacn €xel Tn popdn
avagdopdg oe pio kataloyoypadnuevn EVEPYELQ TOU TUTIOTIOLNEVOU OTOLXELOU permission Kol
£xeLtnv €€ng doun:

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

Av n edappoyn €xeL avaptnbel oto Play Store ot mpoofacelg Ba daivovral otnv avaptn-
on WOTE oL XPAOTEG Va TIG YVwpilouv TipLy «KatefAacouvy TNV epapuoyn. Na va mpoxwprnoouv
TIPETIEL VOL EYKPILVOUV TIG TPOOPACELG TTOU {NTATE WOTE N dappOyr] 0ag va UIopel va Tpéel otn
OUOKEUN TOUG.

6.7 ZUOKEUEG XpROTN

Yapyouv €MMAEOV KATIOLA [N UTIOXPEWTLKA OTOLXE(Dl TOU SNAWTIKOU TIOU EMITPEMOUV VAl
TieplypodolV OTOLXELA KAL TEXVIKA XAPAKTNPLOTLKA UALKOU OAAG KoL AoyLlopikoU Tou gival ama-
paitnta yio tn Asttoupylia piog ebappoyng. Kot maAl xpnotpomnololv avadopEeg o KATOLA TUTIO-
miolnpéva oTolyeia To ool OpWE UmopolV va emekTabouv KataAAnAa.

EvelkTIKA, LEOW TOU oTolyelou uses-configuration Umopouv va mpocdLopLoToUV AMALTOELG
yla Tnv mAonynaon kat emAoyég mAnktpoAoyiou kat 08ovng adng. ZTo otolxeio uses-feature umo-
pelva katahoyoypadnBel éva amaltoU LEVO TEXVIKO XOPAKTNPLOTIKO ELTE 0TO UALKO £ite 0TO AoyL-
OULKO UE amAn avadopd Tou ovOuaTog Kol pia onuaia duadikou (Boolean) timou. Autd pmopsl
va adopd otn xprion emthoywv tou Bluetooth 1 tng kduepag, Twv aoBnTripwy r) Tou eVIomoUOU
B€onc. TENOG e To oTolxelo supports-screens mpoablopilovral peyedn 08dvng mou unootnpilo-
VTaL Ao v epappoyn, TPoodlopl{oviag XapoKTNPLOTIKA TTou cuvbéovtal eite pe To péyebog
€LTE € TNV TIUKVOTNTA TNG QIELKOVLONG,.

Apaotnpotnta 6.7

AvalnTtelote TOV TPOTIO IOV GUVTACETOL TO OTOLKELD supports-screens Kol mPocodloploTe wg
UTooTNPL{OUEVO TO HEYEBOC 0B0VNC TNG CUOKEUNG TIOU XPNOLUOTIOLE(TE YLa TIC SOKIUEG GO,
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6.8 ANAEC CUOKEVEC

AvadEpaype og ponyouuevn Mapaypado Toug TEGOEPLS TUTTIOUG CUVIOTWOWV MLag epapuo-
yNG. Napoti Sev emektaBAKaUE 0Tn XPron Toug ival Gavepo OTL LEXPL OTLYUNG EXOULE TIEPLYPA-
PeL éva SNAWTLKO Tou TePAAPBAVEL LOVO TOV €Vl QO TOUG TUTIOUG, CUYKEKPLUEVA TLG ApaoTh-
PLOTNTEC.

Otav ouwg €xoupe oAoKANPWUEVEC EDAPUOYEC AUTEG GUXVA AMALTOUV TN Asttoupyia Sladt-
Kaowwv oto Babog (background), tn Siaxeipion Sedopévwy kal tng mpdoPacng o aUTA Kol TNV
amodoyn KNVUMATWY/ aVaKOWWOEWY TOU GUOTAUATOC. Mo Ty KAOE pio amd auTtég T AsLtoup-
vleg xpnowlomnoteite évog amod toug AAOUC TPELG TUTIOUG:

lNa va emtpgPoupie TN Aettoupyia SLaSIKACLWY OTO TOPACKAVLO XPNOLLOTIOLOUKE TIG YTinpe-
oleg (Services). Mo va To KAVOURE QUTO , amatteital n eyypadn tou otolxeiou service ato SnAw-
TIKO KOl HAALoTa pia dopa yo KaBe kKAAdon Service — akpLlBwE OMWE KoL e TG ApaoTnpLOTNTEG.

Ma tn Saxeipion g nmpdoPaocng os nnyég edopévwv oto Android xpnotpomolouviat ot
MpounBeutég Mepleyopévou (Service Providers) mou eyypadovtol XpnoLUOmoLwvTag To oTolXelo
provider.

MNa va propel pa epapuoyn va dexetat attrjpata Mpobéoewv (Intents)amd aAleg edpappo-
VEG 1 KoL TO GUOTNHO. XPNOLUOTIOLOUE TouG AgkTeg Ekmopmnwy (Broadcast Receivers) eyypado-
vtag To otolelo receiver.

OL Aemtopépeleg Sev lval LSLlaitepa ONUAVTIKEG O QUTO TO onueio aAAd n avadopd twv
TUTIWV glvol amopaltnTn ylo Ty MANPESTEPN KATAVONGn £VOC SNAWTIKOU.
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7. Aebopéva edbappoyng

Ta debopéva pLag epappoyng amotelouv To MAéov suaiobnto otolyeio tng. H daxeiplon
ToUuC mailel oNUAvVTKO poAo otnv Suvatotnta va e€acPaAloTel N aohAAELD Kol N OKEPALOTNTA
Touc.

Ztoyol

Ot poBntéc va prmopoulv va:

¢ [eplypadouv Tov Tpomo Staxeiplong twv ouvnBwv TUnwv Sedouévwy

¢ Alakpivouv tn dtadopd petall Private Internal files, Public External Files

e Jxeblalouv tn Slaxeipion Paong dedopévwv HEow edapUOynC

¢ XpnotpomoloUv Toug TUTouGg SeSopévwy yla va e¢aodalilouv tnv aodhaAeLd TOUC.

Evotnteg Kedahaiou

¢ Tumol edopévwy (shared preferences, Private Internal files, Public External Files)
¢ Aoddleia deSopévwv

¢ Baoelg debopévwy

¢ Aladiktuakd 6edouéva

[178]



7.1 Tunou 8ebopévwv (shared preferences, Private Internal files, Public External
Files)

Yridpxouv tpelg StadopeTikol TpOTOL va XeLpLoTeL kaveic dedopéva péoa amo tnv epapuoyn
XWPLC vo eprhakel pe Baoelg Sedopévwy n to Stadiktuo. Mrmopel vo xpnoLUomoLoeL TV KAAon
Shared Preferences yla va arnoBnkeloel Sedopéva twv Baoikwy (primitive) TOnwv , Pmopet va
XPNOLUOTOLOEL ECWTEPLKT amoBKeUGN 0T UVAKN TNG CUCKEUAG KAL VO XPNOLUOTOLOEL TNV
e&wteptkn amnobrkeuon.

7.1.1 Xpnowonowwvrag shared preferences

H kAdon SharedPreferences eivat n o amAn popdn anobrikeuong aAAA Kat n Lo TEPLopL-
opévn. Emutpémel tnv Slaxeiplon Twyv onotoudnmnote Bactkol tumou (boolean, float, int, long,
N string) &nuoupywvtag {euydpla oVoudTwy Kat TLHWY. H avtiotoiyion Ba mapaueivel o OAeg
TG EMOUEVEG EPUTTWOELG EVEPYOTIOINGNC TNG EPAPUOYNG.

Tuxvn xpnon tng SharedPreferences eival n amoBnkevon pubuicewv Tou XpRotn ywa v
ebappoyn KaL amo eKELTTPOEPXETOL KL TO OVopa TipoTLUroeLS (preferences). Elval tblaitepa xpn-
OLUEG O OX€an Ue eMAOYEC eUdAvVIONC Kal cUMTEPLOPAS TNC edappoyng oog. A SoU e WG
ylvetal auto otnv npaén:

Apaotnpotnta 7.1.1
JKOTOC TNG SpAOTNPLOTNTAG AUTHG VO ELOAYOULLE KATTOLEG TIPOTLUNCELG OTNV EPAPLOYT| OAG.
Opiote t dnpooia petapAntr) MY_APP_PREFS KalXpnOLUOTIOLELOTE TNV yLA VO OIVOKTH OETE TIPO-
TN oeLg oag. Nepl\aBete Touhdylotov Thv avaypadn Pressed oto kouuni thebutton. Oa xpela-
otel va elodyete thv kKAdon android.content. Shared Preferences.

7.1.2 Xpnowonowvrtag internal files

Otav oWVETE 0pXELQ OTNV ECWTEPLKI UVAIN TG CUOKEUNAC QUTA glval amd mposmiloyn Slw-
TIKA yLa TNV edpappoyn oag. H ouokeun ta Bswpel TuAua tng epappoync, Sev mpoodEpel amneu-
Beiac mpooBaocn oe autd £€w amod TNV edhopUoy, EVW TO AMOUOKPUVEL OV AIOUAKPUVOEL n
ebappoyn.

H &nuoupyia evog dakéhou otny ecwteplkn uvnun (Internal storage) yivetat ypnotuomnot-
wvtog tnv kKAaon FileOutputStream tnv omola €L0AYOUUE WE TOV YWWOTO TPOTO and tn Béon
java.io.FileOutputStream. o t dnuioupylo amatteital éva dvoua Kal évag Tponog (mode) mpo-
oBaonc. Ebooov o Tpomog oplotel private o dpakehog pmopet va xpnotponotnBel povo amd thv
ebappoyn:

FileOutputStream fileOut = openFileOutput(“my_file”, Context. MODE_PRIVATE);

Itnv mpaén eivat KaAo va eAéyyoupe mpwta av n Stadikoacia eloodou/ e€6dou eival Pkt
yla va punv koAnoet n epappoyrn. Ma to Adyo autd xpnotpomnoloUpe £va umhok Sokiung ( try).
Av yLa kamoto Adyo ripokAnBetl éva exception Tote ekteleital o kwdikag oto Catch Aok kata-
ypadovtag anmAd to cupPav oto Log. MNa va elodyoupe TNV KAGon Log HE TO yvwaoTo TPOmo Tty
glodyoupe amno tn B€on android.utility.Log. To pRvupa AaBoug, av mpokUYeL, Ba pavel emopé-
vwg oto Android LogCat.
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Apaoctnpotnta 7.1.2

IKOTIOG TNE SpaoTNPLOTNTAC QUTAG ival n dnuloupyia kat enefepyacia evog internal file yua
v edappoyn oag. Xpnotponoleiote €va Try block oto onueio mou Ba dnuloupyeite to apxeio.
O OXETIKOG KWAIKAC Ba PEMEL va glval KATIWE £TOL:

try{
FileOutputStream fileOut = openFileOutput(“my_file”, Context.MODE_PRIVATE);

}
catch(lOException ioe){

Log.e(“APP_TAG”, “IO Exception”, ioe);
}

Yhonoleiote TV eyypadn kat avaktnon dedopévwy and to apyeio. Mmnopeite va cuvbéoete
TLG EVEPYELEG QUTEC UE £Va OTOLXELD, OTIWG aC IOV UE €va text box 1) éva kouuTti, péoa otnv KUpLA
Sdpaotnplotnto.

7.1.3 Xpnowponowwvtag external files

Me tnv npoUndBeon OtL n ouokeun oag Stabétel e€wtepikr UvnUn (external storage) umopeti-
Te Kol eKel va amoBnkeVoete apyela. 2 autr TNV MepiMTwon Ta apxeia oog lval amnd npoemiho-
yn dnuoota, auto dev pmopel val aAAAEEL Kal Katd oUVETTELD AAAEC EDOPLOYES EXOUV SuvaToTnTA
V0L TAL TTPOOTIEAACOUV. Mol EEWTEPLK KVILN UITOPEL VA elval pa KapTa SD, KAmoLo adalpolevo
UEoO amoBnKkeuong N amAd ECWTEPLKN VAN XOPAKTNPLOUEVN WG EEWTEPLKA OO TO GUCTN L.

AvTiOeTa OO TNV ECWTEPLKA UVAIN, EEWTEPLKA OEV UTTAPYEL TTAVTA EVW OE KATIOLEG TTEPUTTW-
OELG UIMOPEL vaL UTIAPXEL EEWTEPLKN UV AAAA VO Elval LOVO YL AVAYVWGT OTOTE OeV UMopEite
va Snuoupynoete apyeia ekel. MpLv amo TG evépyeleg MPEMEL Vo SLEPEVVCOUE TLLOYXVUEL AUTO
ylvetat pe tnv:

String extStorageState = Environment.getExternalStorageState();

Houppolooelpa extStorageState unopeiva ouykplBei twpa pe mediatng kAdong Environment
TIOU QVTUTPOOWTEVOUV TIG KATOOTACELG TNG EEWTEPLKNG UVANG

Av SlaBetoupe eyypadun e€wteptkn pvnun tote Ba eival aAndrg n TLUr ToU MPOKUTITEL Ao
tov éAeyyo Environment.MEDIA_MOUNTED.equals(extStorageState). Av StaB£toupe un-eyypa-
Yun (Read-only) e€wtepikr) pvrun tote Ba ivatl aAnBng n T TTOU TPOKUTITEL ATIO TOV AVTi-
otowo €Aeyxo Environment.MEDIA_MOUNTED_READ_ONLY.equals(extStorageState). Ou éAey-
XOL auTol Hrmopouv va xpnotpomnotnBolv oe éva dwAlacpévo If mou avtikablotd to Try PmAok
NG mponyoU LeVNG apaypadou.

Duokd xpelaeTal MPWTA Va EXOULE TN OXETIKN TtpooBacn (permission) oto SNAWTLKO:

<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE"/>;

Me 6e6opévo OTL UTIAPYEL N OXETIKNA Suvatotnta ypadrc, XPEL{OUAOTE EMIONG VA AVOKTH-
OOUE KalL T B£0n TOU OXETIKOU KOTAAOYOU TipLV amoBnkevooupe. Auto yivetal (yio API level
>=8) pe tnv getExternalFilesDir omote n dnuoupyia Tou pakélou maipvel th popdn:

File myFile = new File(getExternalFilesDir(null), “MyFile.txt”;);

H xpnowdtnta twy ewtepkwv apxeiwv avadelkvuetal 6tav oL ehapUoyEC Yivouv TiEpLooO-
TEPO TIPOXWPNUEVEC OTOTE Uropel va elval okomipo va enefepydletal kaveic apyeia Stabgoiua
Kal og AAAeG edapuoyEC. Eva kalo mapadelypa eival 0tav avanTUoooUE Lo couita epyaieiwv
ylo KAmotov L8LkO oKomo.
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7.2 Aodaleia dedopcvwv

Elvat ¢pavepo otL amd toug Tpelg Tpomoug Staxeiplong Sedouévwy TG mponyoUevng EVo-
NTOG, N XPron e€wteplkwy apxeiwv elval Tavtoxpova o AoV SuVAULKOG OANA Kat 0 AlyoTepo
aodaing ywa ta dedopéva pag. H emloyn tpomou Slaxeiplong nailel onuavtiko polo oto emi-
nedo aodaleiag.

H xprion ka, moAU neploodtepo, n Snuioupyla Stadiktuokwy dedopévwy mailel emiong on-
HaVTIKO pOAo KaL To 610 propel va cuppaivel pe Tov Tpomo mou Slaxelplopoote pia Bacn de-
Sopévwv. Ma Tig U0 auTég meputtwoelg Sedopévwy tng epapuoyng pag Ba avadpepbole otig
800 enMoOpEeVES EVOTNTEG TOU TtopOvVToG Kedaaiou.

Aol topayovteg rou mailouv emiong POAO lval oL TPOTOL EMIKOWVWVING TNG EGAPUOYNG EV
VEVEL UE TO oUoTnua Kot GAAeG edpappoyEG. H avtadlayr punvupdtwy kat n Suvatotnta xpnot-
Homoinong TUNUATWY TS ehapUOYNC oag orto GANEG elvat U0 OKOUA TIAPAYOVTEG TOU EMioNg
ennpealouv aA\d pe Toug omoioug Oa acyoAnBoUl e og EMOUEVO XpOVO.

7.3 Bdoelg debopEvwv

Ot Baoelg dedopévwy amoktolv onpacio wg emdoyn anobrkeuong dedopévwy o Vo mepl-
TITWOELG: OTAV 0 OYKOG TwV deSoUEVWY YIVETAL TTOAU LEYAAOG 1) OTav n Sopn Twv de6oUEVWY LG
ylvetal SLaitepa nepimlokn. Kat otig U0 MepUTTWOELG oL eMAOYEG SLaxeiplong Tng mponyou e-
vng napaypadou kabiotavral acUudopEg.

Eutuywc to Android mapgyeL AeLTOUPYLKOTNTEG TOOO YLa TNV Snuioupyia 600 Kat yia Tty Sla-
Xelplon Baocewv dedopévwv Tumou SQLite péoa and tig ebappoyEg pog. Otav n ebappoyn pag
Snpovpynoet pia Baon Sedopévwy auth elvat LBLwTkn yLa TNV epappoyn.

la to oKomo autd pag Sivel T SuvatdTnTa va XPNOLUOTIOLCOUE Ui KAAoN N omola mpo-
obEPEL OUTEG TIG AELTOUPYIKOTNTEG TNV omoia emekteivel (extends) n Sikr pag KAdon ywa tnv
Baon. Méoa og auth tnv kKAdon opilovtal ot LBLOTNTES (properties) Tng faong uéoa amod tn 6n-
poupyla petapAntwy KAAoNG oTLg omoleg opllovTal Ta OVOUATA TWV TILVAKWY TNG BAONE Kol oL
ouppolooelpég Snuioupylag toug otnv SQL.

Y10 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€ikd mou amoteleital and évav amho nivaka pe 600 oTAAEG, KATAANAQ
OPLOUEVEG, yla TN A€En Kal yla T onuaoia .

Méoa otnv kAaon SQLiteOpenHelper purnopoUpe va uniepoptwaooupe tn LEBodo onCreate yia
va SNLOUPYNOOUE TN BACH LG EVW OTOV XPELOCTOUUE TPOSBach o€ auTh LESO armd TOV KWK
(TL.X. Hlag ApooTnpLOTNTAC) UITOPOUE VO XPNOLUOTIOL 00U HE TG ueBodoug tng SQLiteOpenHelper
yla va elodyou e (getWritableDatabase) kat va avaktrjooupe (getReadableDatabase) eyypadec.
la neploodtepa deg otn Béon:

http://developer.android.com/reference/android/database/sqlite/SQLiteOpenHelper.html.

Ma vo 5L0oX{ooUE Ta AMOTEAECHATA EVOG EPWTHHATOC (query) Kal va ta eudavicoupe otn
Slemadn xpnotn, xpnothonoloUpe Tnv kKAaon Cursor. Me tTnv KAAON aUTr KATOOKEUA{OUE QVTL-
Kelpeva mou avadEpovral Sladoxikd o KABE YpaUUr OMOTEAECUATOC, LECW TNC TAPAUETPOU
factory tng SQLiteOpenHelper. Ma tnv kAdon Cursor 6eg otn B£on:

http://developer.android.com/reference/android/database/Cursor.html.

Apaotnplotnta 7.3

Juilnteiote otnV tafn mBAVEC MEPLMTWOELC yLa XPrion BACGEWV KOl UETA EVOWUATWOTE KATTOLOL
QMo QUTEC 0TNV £PAPUOYN 0OE, XPNOLULOTIOLWVTAS ATTAOUG TTVOKEG.

7.4 Awdiktuoka dedopéva

H xprion Stadiktuakwv dedopévwy eival Slaitepa Sladedopévn HETAEY TwV EPAPUOYWY
Android mou ouxva Sev elval tinote neplocotepo amod pia Stemadr mpog Karowa Stadiktua-
kA Ttnyn dedopévwy. Ma v oAokAnpwOeL n emikovwvia pe to Stadiktuo amatteital apevog va
UTTAPYEL EVEPYN OUVOEDN OTO Internet oTn CUOKEUN TOU XPrOTHN YL Vol EMLTPATEL N amoBrkeuon
Kal avaktnon dedopévwyv Kat adetépou n mpdcBaocn (permission) xpriong TN LE T OXETIKN gY-
ypaodr oto SNAWTIKO ou evowpatwvel tnv android.permission.INTERNET.

MNa va anodpeuyxBouv KoARpata TG epappoyng Ko sivat ol Stadikaoleg amoBrikeuong kat
QVAKTNONG HECW SLOSLKTUOU Vo EKTEAOUVTOL EEXWPLOTA OO TNV KEVTPLKN Slemadr] xprotn g
edbappoyng. Na to okomd autd unapyeL n kKAaon AsyncTask tnv omoia mpocoBEtoupe og KATAA-
AnAn 8paotnPLOTNTA, KOl LECW TNG OMOLAC UIOPOUE Vo avaktiooupe dedopéva amo to Siadi-
KTUO OTO MAPOOKNAVLO Kal va epdavicoupe Ta anoteAéoparta otn Stemadn otav adpxBouv xwpig
va adpavornolnBei n Slemadr] xpriotn oto eVOLAUETO.

H kAdaon AsyncTask mpoodépel Ti¢ ueBodoug doINBackground kat onPostExecute ylo tnv ava-
ktnon 8edopévwv Kat tnv eudavior) toug otn dtemadr avtiotowa. Mo tn dlaxelplon emotpodng
Sdopnuévwy Sedopévwy umapyouv kal AAeg Asttoupyieg onwg ta JSON feeds mou opwce b Ba
pac amacxoAnoouv o auth t ¢aon. Fevikd ol KAAOELG ToU EUMNPETOUV TNV EMLKOWVWVIO UE
pa ouvdean Siktuou PBplokovtal ota makETa java.net kat android.net.
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8. EktéAeon Ko eKopaApdtwon

H extéleon piag epappoyng amoteAel Tov oKOmo g avantuéng tng. H ekobaludtwon Si-
aodahilel T SuvatdtnTa ektéAeong aAANA KaL TNV TOLOTNTA TNG EUMELPLAC TOU XPNOTN o TNV
edbappoyn. H TeAkr OUwE mOLOTNTA TNEG EUMELPLOC AUTAG QOLTEL TNV KOTOVONGN TNE TOLKIALAG
TWV CUCKEUWV OTLG OTtoieg ameuBuvetal pia Android ebappoyn.

Zto)oL

Ot podntég va propolv va:

¢ Avayvwpilouv tn omoudaloTNTO TWV ELKOVIKWY GUOKEUWV yla Unix-type Aettoupytka
¢ [epypadouv Tov Tpdmo mou to Android avtiAapBAVETAL TIC CUGKEUEG

¢ Avayvwpilouv Ta MAEOVEKTAOTA TNG TTPOCOMOLWAONG oTnV ekodaApdTwon

¢ Avayvwpilouv Tnv avaykaldtnta Sopwv eAEyyou

¢ Kataokeudlouv Kat xpnoluomnolouyv va test project

¢ Meplypddouv ToV TPOTIO TTOU OL CUCKEUEG XPNOLULOTIOLOUVTAL OTNV EKOHOALATWON
¢ XpnoluomoloUv epyaleia eAEyxou

¢ EkteloUv ta Brpato ekodaludtwong

¢ EkteloUv tnv edoppoyr Toug

Evotnteg Kedahaiov

¢ ELKOVIKEG KOl PUOLKEC CUOKEUEC

e EktéAeon

o ‘EAeyyog (test structure, test project)
¢ Emuépouc epyaleia eAéyxou

e ExkodaApdtwon
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8.1 EwKOVIKEG Kol PUGLKEG OUOKEUEC

Ze mponyoupevo kedpahalo eidape mwe n unootnplen SLadoPETIKWY CUOKEUWY EMNPEATEL
10 oXedlaopod tng Stemadng XprioTn KAl TNV 0pyAvVwon Tou £pyou avamtuéng yevikotepa. O Tpo-
TIOG IOV «TPEXEL N edappoyn Kal n aMnAenidpaon pall tng aAalel ehadpd amod cuUoKeUn o€
ouokeun. lNa to Adyo auTo eival oKOTILHO, av OKOTIEVETE VA UTIOOTNPIEETE MOAATIAEG CUOKEUEG
KathO eival va Sokipalete Tnv edbappoyn ELTE MAVW 0TI CUYKEKPLUEVEG CUCKEUEC ELTE GTOV TTPO-
oopowTtn (emulator) mou SLaBéTel yia To okomd aUTo To EPLBAANOV.

O MPoooUOLWTAC EXEL SUVATOTNTA VO PUBULOEL ELKOVIKEC CUOKEUEG TTPOTOHOLWVOVTaC Stado-
POl XPOKTNPLOTIKA Kot puBpioelg tou UAIKOU 000 Kot Tou AoyloptkoU. AsSopévng Tng HeYAAng
Suadoong tou Android og €va eupl GACHA TIPAYHUOTIKWY, UALKWY CUGKEUWYV TO ToLo mbavo &i-
val O0tL ev Ba SLabEtete ONEC TIC UAKEG CUOKEUEC OTLC omoleg Ba BENaTe va Tpéxel n edappoyn
oa¢ ondte Ba MPEMeL va pubuioete KATAAANAEG ELKOVIKEG OUOKEUEG YLA VO TIPOCOLOLWOETE TN
Aettoupyia Toug. Mpodavwe o TPOCoUOLWTNE Sev apEXEL OAEC TIC TBaVES puBpuioelg aAld Sia-
BETEL TIG OUXVOTEPQ AELOTIOLOU LEVEG AELTOUPYLKOTNTEG,.

8.1.1 YAIKEG ZUOKEUEG

OL UAIKEG OUOKEUEG elval TTAVTA POTIUOTEPEG YLa TIG SOKIUEG 0aG. Alvouv KOAUTEPN ELKO-
VOl TNG EUMELPLAG TOU XPNOoTN amd tnv epapuoyr evw gival 0 HOVOG TPOMOC va eAEyEEL KAVE(S
KAOLEG AELTOUPYLIKOTNTEG Tou Sev LAoToLoUvTAL KA otov emulator omwg n Slaxeiplon Twv
TnAedwvnuatwy f n Aeltoupyia TG miow KApepag. AKOUa Kal av BEAETE va TPEXEL KOL O€ TLOPO-
LOLEG CUOKEVEG UE SLAPOPETIKA XAPAKTNPLOTIKA N ebapUoyr cag, UMOpPELTe va eAEyEeTe Lovo
TLG ETUMAEOV AELTOUPYLKOTNTES E ELKOVIKEG CUOKEUEC SlaodaAilovtac KAAUTEPN EKOVA YLOL TNV
TeAKN eUmeLpia Tou Xprotn.

O ouvnBLopévoC TPOTIOG VA XPNOLUOTOLGOULE HLOL UALKF) GUCKEUH KATA TNV avarmtuén sival
OUVOEOVTOG TN CUGKEUN oTov UTtoAoyloth pag péow USB. H oUvbeon cuvnBwg avayvwpiletal
QUTOMOTO Ot TO CUOTNHO KoL LETA N ouokeun SlatiBetal yia xprion oto Eclipse, pe to omoio
aMnAemnidpd. MmopoUpe va emiBeBalwooupe OtL auto €xel cUpPeL av oto Eclipse emNé€oupe
Stadoyika Window =>Open Perspective = DDMS, t0te n ouokeur] Ba mepthapPavetat otnv OPn
Juokeuwv (Device View) ota aplotepd. Emiong unvopota oxeTIKA UE TIC SladLkaoies o ekte-
AoUvtat otn cuokeun Ba epdavilovral otnv OPn Kataloyou Eyypadwv (LogCat View).

Av n oUvdeon 6ev ohokAnpwBel avtopata mbavotata Sev eival evepyn N ekopaipdtwon
uéow USB. Mnyaivoupe otig pubuioelg (settings) tng ouokeung, emléyou e Stadoyika Developer
Options = Advanced Settings 1 eval\aktikd Applications = Development kol emAéyou e To
KOUTAKL TIou evepyomolei To USB debugging.

8.1.2 EWKOVIKEG CUOKEUEC

Ma TG ELKOVIKEG CUOKEVEC TOEClipse XpnOLUOTIOLEL TOV SLAXELPLOTH ELKOVIKWY CUCKEUWV
Android (Android Virtual Device Manager). 2&€ auTOv UMOpPE(TE £iTe VA KATAOKEUAOETE piat KO-
VIKI] CUCGKEUN HE TA XOPAKTNPLOTIKA Tou €MLOBUELTE £(TE VA XPNOLUOMOLOETE UTIAPXOVTEG TE-
Toloug 08nyouc.

Mropeite Vo XpNOLUOTIOLOETE TOUC UTIAPXOVTEG OPLOOUC e SUO TPOTIOUC: ELTE WG EXOUV
eite Snuoupywvtac éva avtitumo (emhoyn Clone) to omoio tpomormnoleite KATGAANAQ yLa VoL Tipo-
oeyyloel KaAUTepa Ta EMOUUNTA XAPOKTNPLOTLKA. MOVO KAWVOL TWV 0PXLKWY OPLOUWY UITOPOoUV
VoL UTIooToUV enegepyaoia.

Av yvwpllete akplBwE Ta XOPAKTNPLOTIKA TNG CUCKEUNG TOU oag eviladEpel Kal auth dev
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UTTAPXEL OTIC TIPOEYKATECTNUEVEG UMOPELTE VAL EKKLVAOETE TN Snuioupyla véag ouoKeunc. Ekel
Ba xpelaotel va SwoeTe OVOUO KoL TLUES YLOL L0 OELPA XAPOKTNPLOTIKWY TIou EeKLvouv amd tn
Sldotacn tng 08dvng Kat GTAVOUV OTOV TPOCAVATOALOHO TIEPVWVTAG OO TNV avaAucn oBovng,
™ SloBeopotnTa aLoONTPWY Kot KAUEPWY, TOUC TPOTIOUC EL0OSOU.

Y& kaBe mepintwon, adol £XEL KATAOKEVAOTEL 0 KATAANAOC OpLOUOC SnULoupyeite pia eL-
Kovikny ouokeun (AVD) amo autov. To Eclipse Ba cag emiotpeédel otn v etikéta AVD omou Ba
dalvetal n véa ouokeur. EmMNEETE T kL HeTA eTUAEETE ekkivnon (Start) yla va tnv tpegete. Sto
avaduopevo pevol emidé€te Launch kal to Eclipse Ba tpéel Tov mpocopowwtn e tn véa AVD
péoa o autov. KAelote Tov AVD Manager o€ auTo to onpeio.

‘Otav 0 MPOCOUOLWTAG SeiyVeL ypadLKr ATEIKOVION TNG CUOKEUNG Unmopeite va aAAnAoemL-
OpAOETE PE AUTH MATWVTAG TA KOUMTILA L€ TO TIOVTLKL EVW KATIOLEC CUVTOUEVUCELG AELTOUPYOUV
oo To MANKTPOoAOYLo Omwg to home yla to Home tng ouokeunc, To ESC yia to back tng cuokeu-
¢, To F2 yLa To Kouumi menu kot GAAa Tou pnopelte va Bpeite edw:
http://developer.android.com/tools/help/emulator.html.

Av eruotpéPoupe 600 n AVD elval avolytr) oto Eclipse kat avoi§oupe kat TAAL TV OMTIKA
DDMS Ba SlamioTwoou e OTL N €LKOVIKN ouokeun epdaviletal otn Alota tng OYng ocuokevwv
akplBwg oav va ftav vAwn. Eniong Ba mepthapPavovtal pia oelpd dtadikacieg TG omoleg av
emAéfoupe evepyomolouvtal Stadopa KouprLd yla tnv enefepyaocia toug. H dSuvatotnta auth
elvat Wolaitepa xprioln otnv ekobaiudtwon.

Apaotnplotnta 8.1.2

KOTaOKEUAOTE LA ELKOVIKN) OUCKEUT Kol malfte Alyo pall TnG oTov MPOoCOoUoLWTH WOTE va
QmoKTNoeTe aloBnon g AELTOUPYIKOTNTAC TOU UAOTIOLEL.

8.2 EktéAeon

‘Otav xpnotpomnoloUpe éva ohokAnpwpévo meptBarlov avantuéng (IDE) kot «tpExoupe» So-
KLLAOTIKA TNV edopUoyn LOG O KATIOL GUCKEUH, TO TiepLBAAOV puBpuilel TI¢ AemtTtopépeLeg SL-
€UKoAUvVovTag onuavtika tn Stadikacia. Napdyel éva ekTeAETLo apyeio edapoyng, TIOU OTo
Android éxel eméktaon APK kal To eykaBLoTd oTn CUOKEUN €lte AuTn €lvat UALKN glte elkovikn. To
610 duaotka yivetal kat pe to Eclipse.

ApXIKQ UTOPOUE va «TpEEOUEN TNV edappoyr HEoa amo to TeptBarov avamtuéng . e
autr tTnv nepintwon Ba xpnOLUOMOLCOULE EITE ULOL ELKOVIKI) GUOKEUT| ELTE LA CUOKEUT TIOU
€xel ouvbebel pe To mepBAAAov e TOV TPOTO TIoU MeplypdPape oTny avtiotowyn napaypado
NG mponyoUuuevng evotntag. Quoikd yla va propel va eykatootadei n ebappoyn otn cUoKeUT
autn Ba mpéneL va tkavoroLel TIg eAaxioteg anattrioetg APl tou mpoodlopioate 0to SNAWTLKO.

Mpodavwe av EXete CUVOETEL TIEPLOOOTEPEC AMO Uia CUOKEVEG oTo TteptBAaroy, yla mapa-
Selypa pLa eKoVIKA Kot pia UAKR, Ba mpémel va emilé€ete o mola Oa tpé€et n edpappoyn thv
nipwtn $opd. Mmopeite emiong va eTNEEETE va «TPEXELY TtAVTA oTNVY (8L f va oag pwTd. Emetdn
OTaV ETOLUALEL TO EKTEAEOLUO OAG {NTA VAl VEO OVOUA JLE TO OTtolo OTav eToLaoTEeL pdavileTal
otnv neploxn epappoywv Android (Android Application) otn Alota puBuicewv ektéAeonc (Run
Configurations).

Otav n edpappoyn emheyel yia ektéleon, to Eclipse avtiypadet to APK atn cuokeun, To eyka-
Blota kat Eekva Tnv KUpLO Apaotnplotnta (main Activity). Tn Stadikaoia autr Ba tnv Xpnotuo-
TIOL|OOUE EMAVEIANUUEVA KATA TN SLAPKEL TNG EKOPAAUATWONG TPEXOVTAS, SlopBwvovtag Kat
gavatpEyovrog tnv edappoyr).

Kalo eival va kataypdadovtal KATOLEG ToPATNPHOELS oo KABs SoklaoTikn ekTéAeon. Ma
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TO OKOTIO AUTO MPETMEL VA TNPELTAL EVa APYELO OXETIKWV KoTaypadwv To Aeyouevo Log. AuTég oL
KataypadEg lval ouolaoTikd pnvopata mou ypddoupe péoa and ta apyela Java oto LogCat
yla va ropakolouBriooupe kahUtepa tnv €€EAEN tng ektéleong. OL Kataypadeg autég (log
messages) elvol TEpLooOTEPO XPNOLUES OTav gival GavepO amo moLa KAAoN TPoEPXOVTaL KAl yLa
aUTO To AOYO KAAO gival va opyavwBoUv ta pnvopota avaioya.

Apaotnpotnta 8.2.1
Anploupyeiote TV umtodopn yla Thv mapakoAoUBnon TNG EKTEAEDNG TNG EPAPHOYAC GOC

8.3 'EAey)oc (test structure, test project)

O €Aeyxog piag edpappoyng oto Android €xel pia dlotumia: oto Eclipse, anattel tn dnuoup-
yla evog €pyou eléyxou (test project). Ta epyaheia mou xpnotponoloUpe otnpilovral oto JUnit
aAAQ UE eMEKTAOELG €16IKA yia To Android mou mpoodépouv ablepwUEVOUC TTOPOUG EAEYXOU.
Me 6edouévn tnv eumelpia amod 1o MPWTo UEPOG Sev Ba MPETMEL VAl AVTLUETWITIOETE ONUAVTIKEG
SUOKOALEG.

Ol enektaoel yla to Android tou JUnit mapéxouv kKAAOELG eAEYXOU EEELEIKEUUEVEG OTLG OU-
VIOTWOEC TNG edappoyns. AUTEG oL KAAOELG TtapEyouv peBodoug yia tn dnuioupyia Peudoa-
VIIKELEVWY Kal peBdSoug mou BonBolv otov éleyxo tou KUKAoU {wng piag ocuviotwaoog . Ot
TIEPUTTWOELG SOKLUWVY TIEPLEXOVTOL OE TIAKETA EAEYXOU TIOU Eival TTOPOUOLA IE TIAKETA OTOLKEIWY
eDOpUOYNC, ETOL WOTE va KNV Xpelaletal e€oLKELWON LE £Val VEO OET AMO PYOAELD 1] TEXVLKEG YLOL
TO OXeSLAOWO KaL TN SOUNON EAEYXWV.

Ta epyahieia SDK yla TNV Kataokeun Kot TG SokpEG lval StaBéolpa oto Eclipse péow twv
ADT. Autd Ta epyaleia avtAouv mAnpodopleg amo To £€pyo TnS epappoyng mou Bploketal umo
SOKLUN KoL XPNOLUOTIOLoUV QUTEG TG TANpodopieg yia va SNULOUPYNOOUV QUTOUATA Ta apyEia
KATOOKEUNC , TO SNAWTLKO , Kol T Sopn KATaAOyou yLa TO TIAKETO EAEYXOU.

Me autn tnv évvola n Sladikaoia eAéyyou, mou otnpiletal oto akoAouBo oxnpa, dev sivat
dlaitepa Stadopetikn amod th dnuoupyia Tou (Slou tou €pyou. AvtiBeta spdavilel Eva Babuo
QUTOMOTIOMOU KOl XPNOLUOTIOLEL OLKELEG AELTOUPYLEC.

2to JUnit, olkodopoU e Eva ) MePLOOOTEPA apxela KWSLKA SOKLUWY OE €va apxelo KAAONG.
Ouoiwg , oto Android xpnoluomoloUpe epyaleia tou SDK yla va 0lkOSOUNCOUE Ta TTEPLEXO-
HEva EVOC N TIEPLOCOTEPWY aPXEiWV KWK SoKLpwv og apxeio kKAaong péoa oe éva Android
TOKETO SOKLUWY . 2T0 JUnit , pmopeite va XpnoLUomoLlosTe éva BonB0 eAéyxwv yla val eKTEAE-
OEL TIC KAQOELG SoKLuwy . 2to Android , Umopelte va XpnoLUOToLoeTe epyaleia SOKIUNAG yLa Vol
$OPTWOETE TO MAKETO SOKLUAG Kol TNV UTO e€€Taion edappoyn, KAl 0Tn CUVEXELD Ta epyaieio va
ekTeAETOUV Eva e€eLOIKeUEVO Yo To Android BonBo eAéyywv.

‘Eva €pyo eAéyyou eival évag Katdhoyog, 1] otnv nepimtwon pog eva épyo Eclipse, oto omnoio
SnuloupyoU e Tov Tinyaio kKwdika, To apxeio SNAWTIKOU Kol GAAQ amopaitnto apyela ya eva
TIOKETO €AEYXOU. A TIEPLOGOTEPEC MANPOPOPLEG OXETIKA S TIG evotnTeg The Testing API kat
Running Tests otn B¢on: http://developer.android.com/tools/testing/testing_android.html.
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process

Application package i TR

E [}
. | :
§ §
InstrumentationTestRunner .

T becnesd MonkeyRunner

Test package
Test case classes Mock objects
Instrumentation JUnit

Zxnua 8.3.1 Aloypaupatikn) amotunwan Tou mAaaiou EAEyywy

la tnv vlomoinon eAéyxwv otnv pdén unopeite va deite edw:
http://developer.android.com/training/testing.html

8.4 Emyépoug epyaleia eAEyxou

To SDK mapéyel 600 epyaheia yla EAeyxo epappoynG 0To AELTOUPYLKO eMimedo.

To pev Ul/Application Exerciser Monkey eivat éva epyaleio Ypapupng EVIOAWVY TIOU OTEAVEL
Peudo-tuxaia pevpata MANKTPOAOYNONG, AyYLYLATWY KOL XELPOVOULWY O HLol GUOKEUH. Mro-
peite va to ekteAéoete pe To gpyaleio Android Debug Bridge (ADB). Xpnotuomoleital yla tThv
Tpaypatonoinon stress-test otnv epappoyr kat tnv avapopd Aabwv ToU cUVAVTNCE.

To 6¢ gpyalelo monkeyrunner givatl éva APl kat meptBAaAAovV eKTEAEONC VLol TIPOYPALLLLATOL
eléyyou ypaupéva o python. To APl mepthaBAvel AELTOUPYLEG yLa T CUVOEDT O L0l GUOKEUT,
TNV EYKATAOTAON KAL TNV QIMEYKATAOTACH TOKETWY, TN AN oTlypldTUnwy, Tn olykplon &uo
EKOVWY, KOL YO VO TPEXEL EVOL TTIAKETO EAEYXOU MAVW OE pla edappoyn. XpnoLuonowwvag To
API, uropeite va ypaete éva eupl GACUO LEYAAWY, LOXUPWYV Kal TTOAUTIAOKWV EAEYXWV . Mrto-
pelte va EKTENECETE TIPOYPARLLOTA TIOU XPNOLLOTIOLOUV TO API e TO £pyaAeio YPOUUAG EVIOAWY
monkeyrunner.
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8.5 ExodaAudtwon

H exodpaApdtwon elvat pia kpiowun Kot moAUTAokn Stadikacia otnv omoia MPEMEL val uTo-
BaA\ou e TI¢ epaPUOYES HaG yla va GTACOUV OTO EMIMESO MOLOTNTAC TTOU XOPAKTNPLlETAL EMAY-
veAuatikd. H Stabikaoio meptAapBAveL Kol EVOWUATWVEL EPYOAELA KAL TIPOKTLKEG GOV QUTEC TIOU
avadEpaye oTLC MPONYOUUEVEC TtopaypAdoud.

H ekodaApdtwon otav yivetal og uPnAo eninedo Staodpahilel tn Bektiotonoinon tng ebap-
HOYNC KoL armaltel €val onUavTIKO 0T Se€LOTNTWY MOV KOANLEPYELTAL PE HOKPOXPOVLO EEAOKN-
on. Opwg umdpyeL éva xaunAotepo eminebo To OmMOloO E€lval AMAPAITNTO VO OMOKTNOEL KAOE
TIPOYPOUUOTIOTAC KL AUTO ylati cuxva xwpic tnv ekopaApdtwon n ebapuoyn UMopel amid va
UNV «TPEXELY. MNeplocotepeg MANPodopieg yia Ty ekodaApATWoN UTTAPXOUV OE auTr th Béon:
http://developer.android.com/tools/debugging/index.htm.

Eutuywg ya gpdg ta oAokAnpwpéva meptBarlovta avamntuéng cuvnBwg mpoodépouv pia
oelpa epyaleia mou SteukoAUvouv tn Sladikacio tng ekopaApdtwong. To Eclipse dev amote-
Ael e€aipeon: dlabetel pa adplepwuévn ontikn debug kat To yvwotd pag DDMS (Dalvik Debug
Monitor System) tou omoliou ta epyaieia ival xpnowa kab’ oAn tn dtadikacio avamtuéng Kot
OXL LOVO yLa TN paon tng eEKoPaAPATWONG.

H omtikn debug meptlauBavel TNV OMwWVULN ETIKETA OTIOU KaTaAoyoypadouvtal LOTOPLKA
ekopaApaTwvopeveg epappoyéc Android Kal Ta OXETIKA vAUATO HEoA amo logs opyavwpeéva
o€ evotnTeG. H etikéta petaPAntég (Variables) mepthapBavel tig TIHEG peTaBANTWY oTa onuela
eAéyyou (breakpoints) katd tnv ektéAeon tou kwdika. Ta (Sla ta breakpoints kataAoyoypadou-
VTOL OTNV OPWVUUN KOPTEAQ Katl Ty on ekopaApdtwong LogCat mou éxoupe nén &L otnv
noapaypado ya tnv ektéAeon. H ontikn debug evepyomnoleital emléyovrag Stadoxika Window
-> Open Perspective=» Debug.

Me pia evepyn cuokeun ocuvbedepévn oto Eclipse unopou e va avoifouue tnv omtikr) DDMS
emléyovtag Stadoxika Window = Open Perspective = DDMS. H omtikr) DDMS mepthappavet
QpKETEG SladopeTikeg OPeLs. Exouue 6N e€otkelwBel pe tnv 0Pn cuokeuwv Omou daivetal n
Alota Twv ouvdebepéVwY CUOKELWY Kal oUVEETOL og KABEe Sladikaaia TToU «TPEXEL» O€ KATIOL
arnod aUTEG. MIOpPOULLE VOL EVTOTIIOOULE TNV EGAPLOYI KOG ATTO TO OVOLO TTAKETOU. AV TNV ETAE-
€ou e evepyomoloUvTal Ta KOUUTLA tng 0Png. Ao tnv oYn cuokeuwv (Device View) puropolue
VO OTQUOTHOOUUE pLa evepyn (ektehoUpevn) Stadikooia, va TNV EKOPAAUNTWOOUE KaL VO ETTL-
Bahoupe culoyn okoutuSlwy (garbage collection).

Apaotnpotnta 8.5.1

E€owkelwBeite pe Tig 0Yelg (Views)tou DDMS. Avoi€te kal evnUEPWOTE ATO TA KOUUTLA TNG
oPinG cuokeuwv TNV 0PN VNUATWVY Xpnotlonolwvtog to koupni Update Threads, tnv 0yn cwpou
TOTWVTaG To Koupni Update Heap.

Amo tnv 0N MPOCOUOLWTN SLOTILOTWOTE OTL £XETE EAEYXO MAVW OTLG ELKOVIKEG CUOKEVEG Kall
¢ StabLkaoieg Toug.

Ao v oYin cuokeuwv eMAEETE TNV PapUOYI COG KOL AT OTE TO Koupni Screen Capture
(oo mou poldlel pe pwroypadikn wnxavn). Amobnkelote TV €lkova ou Ba epdaviotel oto
avaduopevo mapabupo yLa va Tn XpNOLUOTIOLNOETE Katd Tn dnuoacievon.
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9. KUkAog {wng dpaotnpiotntag (Activity)

Mua Kplotun évvola yla va yivel katavonTr n Aettoupyia kabe epappoyng oAAd Kal n TauTo-
Xpovn mapoucia ToAAamAWY ebapuoywv o€ pia cuokeun Android sivatl autn Tou KUKAoU Twng
pLag Spaotnplotntag. Exete mpooéfel MOTE OTL o€ pia ouokeun Android ouyva edapuoyég mou
€xete SLAKOPEL TN XPrON TOUG TTOPAUEVOUV EVEPYEG, BAPUVE N GUOKEUN COG UETA amd KATOLO
dlaotnua xpnong xwpic va ¢aivetal va umapxet kamola epoppoyn avolyt;

Av xpnoluomnotioete tn AdBog uéBodo avakAnong ya tn Souleld mou BEAETE va KAVEL n
ebappoyn oag, av EexAoeTe OTL TA SOULKA TNG OTOLXELO £XOUV L0 OXETIKN QUTOVOULA KOL TIPETTEL
va ta Slaxelploteite Kapld Gopd EeXwPLOTA UMOPEL Vo TTPOKAAECETE TETOLO TIPOBARLATO OTOUG
XPNOTEG oaG. Av Egxdoete va aAAAEETE TNV KOTAOTAON KATIOLAG SpaaTnpLOTNTAC, EVW O ETMPETTE,
T PAYLATA EMLONG UMTOPEL VA TIEPUTAAKOUV.

H petaBacn amo o MPOoKAVLO OTO MAPUCKAVLO Kal Tiiow €miong SokIualel TG edbapUoyEC.
la va yivel owota n HeTapacn TpEneL va unopei n ebappoyn va dlaxelplotet Stadopeg evépyel-
£G OMwG n aroBrkeuon kat avaktnon Sedopévwy. H Slaxeipton autn ylvetat péoa amo tig Stadt-
kaoieg kAjong/ avakAnong mov aAalouv tnv Katdotaon tg ehapuoync Le katdAnAo tporo.

To akoAouBo Staypoppa (avaktnuévo amod tov 0dnyo yia Android Developers kat tn €on
http://developer.android.com/training/basics/activity-lifecycle/starting.htmi#lifecycle) Sivel pia
QIAOTIOLNEVT QTELKOVLON TOU KUKAOU {wh G pLag Spaotnplotntag. Asixvel emiong moleg pébodot
kAronc (callback) xpnowomnotovvtat yia va KvnOoU e Tpog KL oo TNV KATAoTAoN GUVEXLONC.

[ " pisbe) ‘
onResume() 1 onPause()
0nResume()
" Started t Pased |
Gy | (ptalyishe) ‘
onStar() * onstop()
onStart()
—  Crealed | onRestar() m —
onCreate))  Nee— Nty onDestroy()

| J

o o

Zxnua 9.1 KokAog {wri¢ Spactnpiotntac (avaktnuévo amo tov 0dnyo yia Android Developers:
http://developer.android.com/training/basics/activity-lifecycle/starting.htmli#lifecycle.
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Zto)oL

OL paBnTég va pmopouv va:

¢ Nepypadouv tig SladopeTIKES KATAOTAOELG OTLC omoleg pmopel va Bploketal pia dpaotn-
plotnTa

¢ Avayvwpilouv tnv enidpaon autAg TS KOHTACTAONC OTN AELTOUPYLA Lo EPAPHOYNG

¢ Xpnouuomololv peBodoug avakAnong

e Avayvwpllouv Tov TpOMO CUUMEPLPOPAS LG EPAPHUOYNG OE OXECN HE TNV KATAOTAON
otnv onola Pploketat

Evotnteg Kedalaiou
e MéBobol avakAnong (Callback)

e Kataotdoelg Spaoctnplotitwy (activities) (ocuvéxiong —resumed, avaotoAnc- paused, Ko-
Taotpodn destroyed)

e JUVETELEG TOU KUKAOU LW G SpaotnpLoTTwv
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9.1 M£6odot avakAnong (Callback)

KaBe puéBodog avakAnong mpokaAel Tn petdfoon Tng ApacTnpLOTNTAG O KATIOLX CUYKEKPL-
Hévn amod T SLaBEOLUEG KATAOTAOELG. AUTO UMOpEL va yivel glte amo to (610 to Android eite
amno pla evepyn Spactnplotnta. Ot péBodol autég eival oL (SLEG TToU XPNOLUOTOLCAUE TNV
niepypadn tou kUkAou Lwng tng Stadikaciag ylo T PeTdBacn UETOEY TWV KOTOOTAGEWVY TNG
Kot elvat oplopéveg ano to Android. Méoa otnv avtiotoyxn kabe dopd PéBoSo pmopoupe va
TIPOYPOULATIOOU UE TIG avTLOPATELS TNG APAOTNPLOTNTAG OF LA CELPA CUVEEOUEVA LUE TNV KATA-
oTaon TN YEYOVOTa.

Mvwpilovtac mota uéBodo kahel to Android otav n SpaotnPELOTNTA COG ELCEPYETAL OE KAOE
katdotaon Ba cog enitpePet va Slaodpaiioete 0tL n Spactnplotnta cuveyilel va Asltoupyel,
&¢ xavel debopgéva ) Sev amaoxoAel EPLOCOTEPOUG Ao TOUG amapaitntoug mopoud. Kat gival
KaAO va €XeTe 0To HUAAO 0ag TO SLoPOPETLKO TPOTIO LIE TOV OTIOL0 AELTOUPYEL TO CUYKEKPLUEVO
niepBaiiov.

Ma mapadelypa, 0tav eKKWVEL N epappoyr oag avti va evepyomoteital pio kuplo pébodoc,
ekteheital n uEBodog onCreate TNG KAAONG KUPLOC SpACTNPLOTATOC. 2TO SNAWTLKO EXOULE TIPOO-
Sloploel TNV KAGon autr wg KUpLa dpactnplotnta ekkivnong. H péBodog onCreate elval n mpw-
™ amno tig pebddoug avakAnong Tng ApaoTnPLOTNTAG Kol YLo QUTO eKTEAELTOL LOALS O XPAOTNG
ekkwvnoeL tnv epappoyn. H onCreate BaleL tnv dpaotnplotnta oTnV KATACTOON dNULOUPYNUEVN
(Created).

H katdotaon ouvexong (Resumed) e Tnv omoia «TPEXE N epapuoyr] 0G0 0 XPROTNG aA-
AnAembpd pall tng akoAouBel tn puéBodo onResume. MapeuBANAETAL N KATAOTOON €KKIVNONG
(Started) tnv onola evepyomnolel n uéBodog onStart.

‘000 AMOUAKPUVOUAOTE QMO TNV KATACTAON CUVEXLONG KWVOUUOOTE TIPOG TNV KATAOTAGN
avaotoAng (Paused) péow tng onPause Kal amd TNV onoila UnopoUe va EMLOTPEYPOUE UE TNV
onResume. To emopevo Bripa sival n katdotaon Stakomrg (Stopped), n onola mpokaAeitat and
v onStop. An6 auTthHY UopoU e Vo eEMLOTPEPOUUE OTNV KOTAOTOON EKKivnonG uéow onRestart
N va kataliéou e otnv kateotpappévn (Destroyed) katdotaon péow onDestroy.

Aev gival anapattntn n vAomoinon OAwv twv ueBodwv ouTe n dLdoxLon OAWV TWV KOTAOTA-
oswv. Eival BéBata mpodavwg amapaitntn n onCreate evw okomin elvat eniong n uhomoinon
twv onPause kat onDestroy av BéAoupe n epapuoyr KOG va KNV £XEL APVNTIKEG CUVETIELEG OTNV
LoOpPpPOTIiO TOU GUOTHUOTOG.

9.2 Kataotdoelg dpaotnplotntwy (activities) (ouvéxiong —resumed, avaotoAnc-
paused, kateotpappévn- destroyed)

OL KUPLEG KATAOTAOELG HLOG EPAPHOYNG EIVOL N KATAOTOON CUVEXLONG, N KOTAOTAON AVOOTO-
ANG KAl N TEPUATIONEVN KaTAoTaon. Ol AAAEG lval LETOBATIKEG KATOOTAOELS Kal N edapuoyn
Oev MOPAPEVEL OE QUTEC.

‘000 n epappoyn eivat evepyn kat o xpriotng oAnAoemidpa pali tng Aéue otL n epappoyn
elval og kataotaon ouvéxlong. MetaPalvel og KATAOTAON AVACTOANG 0TV pia GAAn Spaotn-
pLOTNTO €lval OTO MPOOKAVLO Kol o€ éva Babuod thv kKaAumtetl. O xprotng dev £xeL duvatotnta
oAnAemidpoaong pe tnv edopuoyn 660 QUTH lval oTNY KATAOTOON 0VOOTOANG, UTOPEL OPWE val
TNV AVOKOAEDEL A0 AUTAV.
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Otav n ebappoyn PplokeTal ViEAWS 0TO MAPACKAVLO KOL 0 XpNotng dev umopet va tnv SeL
Kat va aAAnloemibpaoet pall tng, Aépe OtL n edappoyr BPLOKETAL OE TEPUATIOUEVN KATAOTOON
Nl O€ KOTAOTOON TEPUATIOMOU. ITNV KATAOTACN aUTh N Spaotnpldtnta Unopel va Slatnproet
Sebopéva oA 0L va ekTeENETEL. Zuxva edapOYEC TToU eV UTTAPXEL AOYOG TTOPAEVOUV OE AUTH
TNV Katdotaon Aoyw mapalewdng vlomoinong tng uebodou mou Ba 0dnyolce oTNV KATAGTPO-
1 toug ameAeuBepwvovtag TOPOUC Tou cuotiuatog. Otav pia epappoyn ival o kataotpodn
otnv paypatikotnta Sev Bploketal TAEOV OTNV CUOKEUT LE LOPPH EKTEAECLLOU.

9.3 ZUVERELEG TOU KUKAOU WG Spaotnplotitwy

O KUKAOG LwNG TWV SpaOTNPLOTATWY EXEL LLOL ONUOVTLKI CUVETELD: UTIAPXEL KATAAANAN BEon
ylol KATIOLEG EVEPYELEG. MapaAAnAa kal eMeldn umApxel n Suvatotnta yia moAAamAEC Spaotnpl-
0TNTEC o€ KABe edappoyn — SUVATOTNTA TTOU OL TIEPLOCOTEPEC EPAPUOYEG EKUETAAEVOVTAL — N
£KKIVNOn, KUPLWG, LLOg SpaoTnpLOTNTAG UMopEL va YiveL amo AAAn, omattwvTog TPocoX OTOUG
XELPLOMOUG. Ag SOUE OUWG AVAAUTIKA TNV TTOPELQ TTPOG KAl OO TNV KATAOTAGCH CUVEXLONG:

‘Otav ekKLvel n kUpLa SpactnpLotnTa Kiog ehapproyng, TV OTLYUN TG EKKivong Tng edpappo-
vNng, ekteleital n péBodog onCreate emitpEnovrag TNV mMposTolpacia g Stemadng xpnotn tng
5paotnpLOTNTAG OANA KO TTPOETOLUATOVTAG TUNRHATA SES0UEVWY XPHOLUA YEVIKA YO TNV KAGON.
OL TuXoOV AAAeg SpaoTnpLOTNTEG TG L6Lag epapuoyng evepyomoloUvTal katd Tty aAAnAemidpa-
on e tov xpnotn. O Tpomog ekkivnong Baaciletal otn xprion Tng KAAong twv npobéocswv (Intents)
KAMwC £ToL:

Intent NewActivitylntent = new Intent(this, NewActivity.class);
startActivity(NewActivitylntent);

YroBétovtag OtL TNV €xoupe nén mepthdpet, pall pe katdAnAa Intent filtersoto SnAwTtiko.

Eite elpaote otnv kUpla Spaoctnplotnta eite oe KAMOLX MO TIC AANEG, HOALG N onCreate pé-
Bo60c¢ tng dpactnpldtnTog ekteleatel, akohouBolv Gueoa ol onStart kaL onResume, odnywvtag
N 6pAOTNPLOTNTA OTNV KATAOTACH GUVEXLONG, TIEPVWVTAS EVOLAUESO amd TV Katdotaon Snut-
OUPYNUEVN KAL TNV KATAOTACN EKKIVNONG XWPLS VOl TTOPAEVEL O OUTEG.

QuoLKa oTNV KOTAoTOoN CUVEXLONG N edappoyn Uropsl emiong va Ppebel amod tnv katdota-
on avaoToAng f TV Katdotacn SLakorG, EMOTPEDOVTOC OTO POOKAVLO OTNV MPWTN MEPUTTW-
on Ye xprion tng uebodou onResume kat otnv SeUTepn pe ektéheon tng onRestart tnv omoia
akolouBouv ol onStart kaL onResume.

Katd tnv €060 1 andkpudn tng ebappoyng auth KateubUVETAL Ao TNV KOTAOTOON CUVE-
XLONG TPOG TNV KATECTPAMMEVN Katdaotaon. Mpwtn otaon €ival n KATAoTaon avaoToAng otnv
omolia odnyeitat amno tn péBodo onPause. Itn uéBodo autr Ba mpémel va unapxetl mPoBAsn
Slakomng KABe amaltnTknG o MOPOUG SpAoTNPLOTNTOC OMWCE KIVOUEVA ypadikd, dlaxeiplon
aLodNTAPWY Kal SEKTEC EKTTOUTTWV.

Otav ekteheital n onPause ivatl mBavn kot n ektéAeon tng onStop Adyw mBavig amopa-
Kpuvong Tou Xpnotn amo tnv eboappoyr. Emopévwe lowg elval oKOmpo va xpnotpomnotnBet n
onPause yla anoBrikeuon dedouévwy Mapott cuvBwg auto yivetal otnv onStop. Av MAVIWG
xpnotpomnotnBel n onResume yLa eMLOTPOPH OTNV KATACTACH CUVEXLONG €lval OKOTILO OTNV T&-
Aevtaia va avaktnBolv aneleuBepwpévol OpoL Kat va emavekkvnBouv aAAeg Slepyaoieg Kat
unnpeoieg mou miBavov Slakomnkav ano tTnv onPause, TAPOAo 1ou n onResume ekTeeital emi-
on¢ KATA TNV KKivnon.
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H onStop ekteAeital petd tnv onPause otav n epapuoyr UMAVEL OE KATAOTACH SLAKOTNC.
Itnv onStop eival okOmun n ektéAeon evepyelwv amobnkeuong dedopévwy, onwg laitepa n
eyypadn oe Baoelg Sedopévwy. H ameleuBépwon mMOpwv Mou XPNOLUOTOLEL N ebappoyr TV
TPOOTOTEVEL QIO SLOPPOEG MV NG AV aKOAOUBK OEL KataoTtpodn the EpapLoyn.

Itnv mepintwon enoTpodng 0TV KATAoTAon cuveXLong Ba ekteAeotolv ol Tpelg pébodotl
nou avadEépape vwpitepa. ATo aUTEG n onRestart ekteAeital LOVO 0g QUTHY TNV TEPLMTWON OTO-
Te elval oKOTILHO OE QUTAV va emavadEpovtal 6oa oTnv onStop Stakomnkav r armodnkeltnkav.
To cloTnUA O HOVO Tou amoBnKeVEeL karmola ototyeia Sedopévwy dtav n epapuoyn emaverdet
arno Slakomr Onwc To Tt paivetal otig dLadopes OYPELC.

[196]



ZuvnBeg cuviotwoeg (components) epappoywv Anndroid



10. ZuvnOelg cuviotwaoeg (components) epappoywv Android

IKOTOC TOU TapovTog KedpaAaiou eival va e€olkelwBoUv ol HabnTég e CUVIOTWOEG edap-
poywv Abdroid mépa amd Ti¢ SpacTNPLOTNTEG, VO KOTAVOOoUV TOV TPOTIO AElToupyiag Kot aAAn-
AeMidpacn Toug KaL va XpnoLUOoMoLoUV TIG YWWOELG QUTEG YLa TNV KOAUTEPN Kal ypnyopotepn
avantuén twv ebappoywv Touc.

Zto)oL

Ot poBntéc va propoulv va:

XpNoLOMOLoUV eEWTEPLKEG UTINPEGCLEG KAL TIEPLEXOUEVO

Aloetpifovral Ta PnvUUATa CUCTAATOG Kol EPapUOYwWY

XpnotuonoloUy £ToLa AoyLIKA TUAMOTA

Opyavwvouv TV ehopUoyn TOUC O EMAVUXPNCLLOTOL OO AOYIKA TUAMATOL

Evotnteg Kedahaiou

Yrinpeoieg

Ndpoxol mepleyopUéVOU

AEKTEG EKTTOUTIWY CUCTAOTOG KAl EPAPHOYWY
AM\eC KAAOELC

Noyikd tunpoata (fragments)

Action Bar
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10.1 Ynnpeoieg

OL uninpeoieg oto Android avtiotolyouv og Sladlkaoleg mapacknviou. TuvnBwg mpoKeLTal
yla dtadikaoieg mou eival Stapkeic N dlaitepa xpovoBopec. Ol unnpeoieg bev Slabétouv Sikn
Toug Slemadn xprotn ondte ouviBWE EKKLVYOUVTAL QMO Wia SpacTnpLoTNTA, UETA Ao KATOL
EVEPYELQ TOU XpNOTN, 0 omtolog ouve)ilel va aAAnAoemidpa e tn Spaotnplotnta 6co n umnpecia
ekteAelTAL OTO MOPACKAVLO.

OLunnpeoieg oto Eclipse dnuloupyolvtal pe thv idta Sladikacia mou nuoupyolvral Kat ot
5paotnpLOTNTEC amAd erléyovtag oav UTtepkAdaon tny Service. Elval Opwg SLadopeTIKES Ao TIg
5paotnPLOTNTEG KABWC yLa mapddelypa, OTav o Xprotng anopakpuvOel anod tn untpikn Spaotn-
plotnta, o pwa aAAn ebappoyn f dpaotnplotnTa, n eKTEAEon TN unnpeoiag dev SlakdmreTal
amapaitnta.

lMNa va mpocBécoupe pla urtnpecia oto SNAWTIKO EL0AYOUUE, Héoa otnv eyypadn TN avti-
otolyng SpaotnpLotntag, pia eyypadn yla Ty unnpecio tou TUmou:

<service android:name=".ServiceClassName" />

Muwa unnpeoia, epooov elval evepyn, elvatl mpooBactun anod MOAAMAEG CUVIOTWOEG TNG
ebapUoynG MO TNV EKKivNoe aAAd aKOpa Kat amd AAAEG ePAPUOYES. AUTO UTTOPEL VAl YIVEL EKKL-
VWVTOC TNV UE pio mpoBeon (Intent). BéBala, UmopoUpe va 0ploouUe 0TO SNAWTIKO HLaL UTtNPE-
ola we Wwwtikn (private) epmobiovrag £tal TV mpooBach tng anod AAeG edopuUOYEC.

OL uninpeaieg €xouv S1kEG Toug peBAdoug alhayng kataotaong. H ekkivnon Tng umnpeoiag
uropel va yivel evaAhaktika eite pe t uéBodo onStartCommand eite pe tn uéBodo onBind.
JuvBwg vAomoLloU e TN pia povo amd tig SUo pebodouc.

TNV Mpwtn Mepimtwaon, tng vAomoinong onStartCommand, n unnpeoia adol ekkivrioel
UIopEl Vo «TPEXELY OTO MAPOOKNAVIO OTO SLNVEKEC aKOUA Kol av Kataotpadel n untpkn dpa-
OTNPLOTNTA. ZUXVA XPNOLUOTIOLE(TAL Yl ATAEG AElToupyieg Tou Sev eMLOTPEDOUV AMOTEAECUA
oTn ouviotwoa KARong T.x. kateBalouv Eva apxeio amo ) aveBalouv éva apyeio oto Siktuo. I
autn tnv nepimtwon n unnpecio Oa mpémel va umopet va SLakoP el povn T T Asttoupyia Tng.

Itnv 6eltepn mepintwon, TN vAomoinong onBind, Aéue ot £xoupe pia ouvdedepévn (bind)
uninpeoia. Kat og pa ouvdedepévn umnpeoia umopou e va €xoupe moAamAEg Sladlkaoiegmou
TNV KaAoUv. 000 KAmoLa amd auTEG elval evepyr] To 1810 LoyUEL Kat yLa Thv urnpeaia. Otav 6uwg
Sev unapyxel mAéov ouvdebepgvn Spaatnplotnta n untnpeoia kataotpédetat. OL cuvEESeUEVES
unnpeoieg Stabétouv pla Siemadn mehdtn-sEuninpetnth (IBinder) mou emItpEmEL 0 CUVIOTWOEC
edapuoyng va aAnloemidpoulv e TNV UNMnpeoia, va 0TEAVOUV OLTALOTA, VO TIAPVOUV OTOTE-
Aéopota KATL.

Otav £xoupe uhomolnoel o€ pia umtnpeoio tn nEBodo onStartCommand auth ekKVel amod plo
AaA\n ouvioTwoa PEow TN KAong tng ueBodou startService. Onwg avodEpape vwpltepa MPEMEeL
n 6la va StakoPeL Tov EQUTO TNG, XPnolonowwvtag tn uebodo stopSelf. Mmopel akdua va tn
Slakoyel pa dAAn cuvioctwoa kaAwvtag Tnv stopService. Me tn Slakomr) g untnpeciag, autn
KOTAOTPEPETAL QMO TO CUCTNUA.

AvtioTolya, yla TIg cuvOeSeUEVEG UTINPECLEG Lot CUVIOTWOA KAAEL YL TNV EKKIVNON TOUG TNV
bindService. Mnopel va StakoeL Tn olvdeon kaAwvtag TNV unbindService. e auth tv mepi-
Titwaon ot stopService kat stopSelf dev StakdmrTouy TNV utnpeoia PExpL va anmocuvéeBolv OAEG oL
ouvbedepéveg cuvioTwoes. Edpooov amoouvdebolv OAeg oL ouvdebepéveg untnpeaoieg to oloTn-
Mo 0UTWG N GAAWG KATAOTPEDEL TNV UTNPETLAL.
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' callto \ "~ callto \

. startService() . bindService() /,-'
‘\fJ/ h r
onCreate() onCreate()
onStartCommand() onBind()
( Service ] ' Ct::m:;e
| running / . e
- "'..I'..
The service is stopped All clients unbind by calling
by itself or a client unbindService()
v
onUnbind()
onDestroy() onDestroy()
|'f Service \ [ service |
. shutdown / . shutdown |
. 74 \, /
Unbounded Bounded
service service

Zxnue 10.1.1 Zuykpttikn napadeon Twv KUKAwV {wr¢ ouvOeSEUEVWY KalL Un UTNPECLWV
(avaktnon ano http://developer.android.com/quide/components/services.html#Lifecycle )

10.2 Nadpoxol MeEPLEXOEVOU

‘Evag mapoxog nieplexopévou (Content Provider) elvat pla cuvictwoa edpappoync e€ELOIKeL-
pévn otn Slayeiplon dedopevwy. Elval ouolootikd va cUvolo deSopévwy To omoio propsi va
elval buwtiko tTng edapuoyng n va eivat Stapolpdctpo, mpoodEpovtag Suvatotnta oe AANEC
ebappoyEC va {nToLV Kal va Tporomnololy ta dedopéva Tou.

OLmapoyol puropolv va opilouv permissions mou Ba pEmeL va £Xouv oL eGOPHUOYEC TIEAATES
TOUG YLlal VO UTTOPOUV VA TOUC XPNOLUOTIOL|o0UV. Ma va XPNOLLOTIOLOEL KOVEIG €vav TIAPOXO
otnv edoappoyn Tou Ba TpéneL va MpooBEaoel TIC cuvadeic permissions oto SNAWTLKO.

H emikowvwvia Tou mapoyou TEPLEXOUEVOU ECWTEPLKA LE OUVIOTWOEC TNG (SLag edpappoyng
eKUeTOAMEVETOL TNV KAGON enihuong meplexopévou (content resolver) wote oL CUVIOTWOES val
oAnAoemidpouv pe ta dedopéva. To avtikeipevo ContentResolver BplokeTal 0Tov UTIOKOTAAOYO
«android.content.Context». o va €funnpetnoel altnuato ano GAAec epapUoyEC 0 MAPOYOG
Slayxelpiletal tnv mpocoPacn ota Sedopéva pHETa amod TuTomnoLnUéveg HeBodoug yia arlnAemi-
Spaon pe dounuéva cuvola Sedouévwy Omwg oL BAacelg Sedopévwy.

O péBodol autég Sev eival MOAU SLapOPETIKEG QMO AUTEG TTOU XPNotonololy ot Stadopeg
Baoelg bedopévwy, l8IKA oL oXeoLaKkEG. O mapoxog mopouctdlel Ta dedopéva og éva oUvVoho
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TIWVAKWY UE YPOUUEG KOl 0TAAEG OTOU TO KABE KeAL mep\aUBAveL pia Lovo Tun. Etol n Slaxeipt-
on 6edopévwy Tou eMLOTPEDEL £vag APOXOG YIVETAL LUE TAPOUOLO TPOTIO LE TN SLayElpLlon TWV
QMOTEAECUATWY EVOC EPWTNUATOC O Bdcn Sedouévwv.

H xprion £TolUWV MapOXwv eite MPoodEPOUEVWY QMO TO CUCTNUA ELTE OXESLAOUEVWY ATIO
aMoug dnuoupyoug (developers) ival apketa Stadedopévn otnv nepintwon tou Android. Te-
XVIKQ XOPAKTNPLOTIKA OTIWE TO NUEPOADGYLO Kall OL EMAdEC AVIKOUV OE QUTH TV Katnyopla.

lMa tv KaAUTEPN KOTAVON G TOV TPOMOU AELTOUPYLOG KOL TOU TPOTIOU KATOLOKEUNG EVOC TTO-
POXOU UMOpEL KaVelg va xpnaotponotnoel TG S1eubuvoelg:

http://developer.android.com/guide/topics/providers/content-provider-basics.html kat

http://developer.android.com/guide/topics/providers/content-provider-creating.html avtiotot-
Xo.

Napadewypa 10.2.1

Oa YpnoLuonolooupe eva Tolpo listView Activity widget, 6nAadn pa Stadikacia mou to
KUpLO layout tng mepLéxel €va oTolyelo AlOTOG e Lot OTAAN TIOU TIEPLEXEL KELUEVO. XPNOLULOTOLW-
vtag To ContentProvider tou Android yla tig emadeg kivntou Ba yepicoupe tnv Alota pe ahda-
PLOUNTIKA TTOU TIEPLEXOULV T Ttedia Ovopa Kot ThAEdwvo.

Ac ovoudooupe to XML yla to layout “activity_example_cont_provider.xml”. H Bagtkr tou
Soun Ba elval kanwg £tot:
<?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>

INUOVTIKO £lval va L0dyou e Ta permissions oto manifest.xml

<uses-permission android:name="android.permission.READ_CONTACTS" />
Kat tnv emloyn otnv edoappoyn
<application android:allowBackup="false"

AMNWWG n edappoyr Ba koANG Katd Tnv ekkivnon emotpédovtag punvupa Adbouc.

H edapuoyn Stapalel 6edopéva amod tnv Bacn deSouévwy ou epLEXEL TANPODOPLES VLA TIG
enad£Eg Tou Kvntou. ITig enadeg yivetat npdoBaon uéow tou ContentProvider ContactsContract
TIOU TOPEXETAL amo TNV MAatdopua. Me tov mivaka Contacts €xoupe mpooPocon oTo oToLKela

TWV ENAPWV OMWG TO OVOUOTENWVUUO Kat amd tov nivaka CommonDataKinds mpoofoaon ota
Sebopéva emikovwviog kabe emadng Omwe o aplOpog tnhedwvou.

— [ Content Provider ]
App Cursor
— Content
Nick 3445456576 @ “ Common

Resolver
Sxnua 10.2.1 Otk aQvamapaotac T¢ aVAaKTnon¢ mEPLEXOUEVOU amo Evay Content Provider
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H ulomoinon elvat moAU amAn kat Tnv xtioupe oto cupBav onCreate() thg véag Spaotnpt-
oTNTag.

public class ExampleContProvider extends ListActivity {

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);

// Anulovpyoupue éva avukeipevo Aiotag mov da kpard ta Sedousva mov Ga avaktjoouue ano to Provider
List<String> contacts = new ArrayList<String>();

// To avtikeipevo contentResolver conRes yiat va exteAéooupue epwrripata QUERIES otn Bdon Sedopuéviv
ContentResolver conRes = getContentResolver();

// Anuloupyolue éva string pe ta nedia mou Fédoupe va pag emtotpapolv and tn Bdon Sedouévwy. Kadd eivat va
[/ xaBopilovue ta nebia orav Siayeipldpaote mivakegs peyddo apiduo eyypdpwv kat rediwv

String[] contactFields= new String[]{ContactsContract.Contacts._ID,
ContactsContract.Contacts.DISPLAY _NAME,
ContactsContract.Contacts.HAS_PHONE_NUMBER};

// Cursor givol To aVTIKEPEVO OOV KPOTH T CMOTEAECUOTY TTOU EMIOTPEPEL TO EPWTNHC.

Cursor curs = conRes.query(ContactsContract.Contacts. CONTENT_URI,
// To ..CONTENT_URI eivat anapaitnto ot kade epwtnua mov FéAel va éxeL npdoBaon oe ouykekpiuéva Sebopéva.
S/ Ztn S peag nepintwon napéxsral and tnv mAatpdpua LE v Rapandvw oradepd.

contactFields, // String [],va nebia (otriAeg) otic eyypaéc nov Ja eniotpapoiv
null, // @idtpo enidoyric eyypapéc omwe to Where clause tne SQL

null, // emurtAéov nepiexdusva emidoyric SQL args

null); // tafwéunan twv Sedopuévwy oe poperi SQL order ASC , DES. Otav ot

// napduetpot givan null ev AapBavovran urndn ot napdustpot kat
// emiatpépovrat 6AeG oL eyypaipéc.

/7 n evroAn tov Cursor moveToFirst() ueraxwvei tov Seiktn eyypapwv otnv apxn 1 enwotpepel False

if (curs.moveToFirst()) {
do { [/ exwva emavadnyn yia va SiaBaotouv OAES eyypa@es

// Oéroupe éva Seiktn tng oTiiAng Tou cuykekpiuévou nediov
int collndex = curs.getColumnindex(ContactsContract.Contacts._ID);
// AixBafovpe ta Sedopéva yia to nebio pe o ouykekpiuévo Seiktn oe pia petaBAnTi
String contactID = curs.getString(colindex);

// EmavadauBdvouue v ibia Siabikaoio kat yie ta nedia DISPLAY_NAME
// ke HAS_PHONE_NUMBER

colindex=curs.getColumnindex(
ContactsContract.Contacts.DISPLAY_NAME);
String fieldName=curs.getString(collndex);

colindex=curs.getColumnindex(
ContactsContract.Contacts.HAS_PHONE_NUMBER);
String fieldHasPhone=curs.getString(colindex);
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J/ Na va SiBaotei to nebio tnAdpwvo spdoov £xel mpénel va yivel epuitnua oto Seutepo
//mivaka CommonDataKinds. Apa npénet va Snutoupyndel véog Cursor mov da napaddBet
// ta anoreAéopara kot véog ContentResolver av ko Ga umopoUoae va XproiHonoLjooupE
//Kkaut To mponyoUpEVo, YL va KAVOUNE TO EpWTHa atov Provider mou nepiéxel ta Sedouéva.

String fieldPhone="";
if(fieldHasPhone.equals("1")) { // eAeyxos av exet apiduo TnAspwvou

J/8nuoupyoupe Cursor kot Resolver mou kaver To EpwTnuo

ContentResolver conResP = getContentResolver();

Cursor cursP =conResP.query(
ContactsContract.CommonDataKinds.Phone. CONTENT_URI,
null,
ContactsContract.CommonDataKinds.Phone.CONTACT_ID
+"=" + contactID,
null, null);

// Mz tov 1610 npwro drwg napanavw SiaBafoups to nedio NUMBER
if(cursP.moveToNext()){
colindex= cursP.getColumnindex(
ContactsContract.CommonDataKinds.Phone. NUMBER);
fieldPhone= cursP.getString(colindex);
}
}

// Npoodéroupe oe kade enavaAnyn otn Aiota contacts to dvoua Kot Tov apldpd
S/tndepuwvou.
contacts.add(fieldName + " " +fieldPhone);

} while (curs.moveToNext()); // fuvexiferar uéypt n uédodos .moveToNext
// mou petakivei to Seiktn otnv enduevn
// eyypapn entotpéel false

/7 Anuiovpyouue éva nou Siayepiferal o SeSopéva mouv nMpoketTa va Eppaviotouv otnv ListView
ArrayAdapter<String> adapter = new ArrayAdapter<String>(
this, // Moto Activity eivat to nepieyouevo (to tpéxov)
R.layout.activity_example_cont_provider, // MNowo Layout Aiotag Sa
// xpnoonoindei
contacts); // mowa Alora Ba ouvSedei pe to listView

setListAdapter(adapter); // suvécoe ro adapter rou listView pe tov adapter
// mov Snuovpyroaus napandvw
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10.3 AEKTEC EKTTOUMWV CUOCTHIATOG Kot Epappoywv

To Android eivat pia oAU evepyntiki mMAatdoppa. Zuxva ekméunel Sladopwv eldwv MAnpo-
dopla mou eivat duvatov va aflomoLoouV oL EVEPYEC EPAPUOYEG I VO EKKLVIIOOUV SpaaTnpLo-
ntec. OL mAnpodopieg auTéG Hrmopel va adopolv 6TV KOTACTOON TOU UALKOU EVNUEPWVOVTOS
yla mapadelypa ot €opnoe n 08dvn, yla to eninedo Tng urotapiag, yio th cuvdeon os dpoptioth
Ko oUTw KaBeENG.

AvtioTolyeG EKTMOUMEC UmopoUV va yivouv Kal amd ePapUOYEG 1] ECWTEPIKA OQVAUES
0g OUVIOTWOEG pLag edappoync. H Seltepn mepimtwon eival Slaitepa evbladpépouvca amnod
mAeupag aodaielag twv Sedouévwy adol Ta KPOTA eVIEAWC PEOA OTO TMAAICLO TNG GUYKE-
KPLUEVNG edapUOYNC Kol eV eTITPEMEL SLappOoEG. AUTO yiveTal afLOTIOLWVTAG TO QVTIKELMLEVO
LocalBroadcastManager mou Bpioketal otn B£on .content.

MropoULLE VO EVEPYOTIOL|OOUUE EVaV SEKTN EKTTOUMWY UE SU0 TPOTIOUC: EiTte SUVANLKA XPN-
owomnowwvtag tnv Context.registerReceiver péoa otov kwdIKA java TG epapuoyng ite otaTika
péoa amd TNV €TKETA <receiver> otov Kwoika XML tou dnAwtikoU, Omwe Kat ylo KaBe AAAn
ouviotwoa. To onueio oto omolo Ba eyypafoupe evav SEKTN gival TTOAD GNUAVTLKO: AV TOV £y-
vypayoupe péoa otn pueBodo Activity.onResume yila va Tov amoesyypaoupe Ba mpEMeL va To
K&vou e amd tnv Activity.onPause puébodo ypnoiuomnouwvrag thv Context.unregisterReceiver.

Mo TG e€wTeplkeG TG epapUoyng ekmopmeg n Sloxelplon sival mapdopola Kot dev e€aptatal
QIO TO TIOLOC TLG EKTEUTEL (TO oUoTNHA A Hia epappoyn). To Android mavtw Sopel TLC EKTIOUTTES
Tou w¢ mpoBéaoelc (Intents) omote pmopoUV va XpnoLponotnBouv yLa va eKKLYRoouV ia Spaotn-
plotnTa.

Méoa oToV OpLOUO €VOG SEKTN EKTOUMWY, UMOPOUUE va €Xoupe €va ¢iltpo mpobéoewv
(intent filter) mou npoodlopilet moleg evépyeleg umopel va dextel. Eva mapddetypa:

<receiver android:name=".YourReceiver">

<intent-filter>

<action android:name="android.intent.action.BATTERY_LOW" />
</intent-filter>

</receiver>

0 &£ktng tou mapadeiypatog puropel va dextel povo tnv npodbeon battery low. e kamoleg
TIEPUTTWOELG OVOKOLVWOEWVY TOU GUCTAKATOG N Eyypadr TPEMEL VA YIVEL UTTIOXPEWTLKA SUVOLLKA
otov Kwdka java. Mo mapadelypa auTo LoxVEL Ue TNV evépyela battery _changed.

Meploodtepa yLa TOUG SEKTEC EKMOUMWY oTn B€on:

http://developer.android.com/reference/android/content/BroadcastReceiver.html.

10.4 AAAEG KAQOELG

OL téooeplg Baotkol TUToL cuvicTwowv edpapuoywv Android éxouv oxedlaotel wote va emi-
TpEMouv TNV aAAnAenidpacn Letay epappoywv. OMwE oL AVAKOLWVWOELG TIOU EKTEUTOVTAL WITO-
pouv va eival Stabéoipeg os kaBe epappoyn oto cuotnua, to Android mpoPAénet tn Suvatdtn-
Ta UAOTTOINGNG HECW TUTIOTIOLNUEVWY EVEPYELWV (actions) kamowwy cuvnBwv epyactwy (tasks)
Omwe N KAfon evog tnAedpwvikol aptbuou.

‘Exoupe &N avadépel tn duvatotnTa XpRong AELTOUPYLIKOTNTAC OVEMTUYHEVNG Ao GAAOUG
Sdnuoupyolg ota mAaioLa Twv EGAPUOYWY TOUC LELWVOVTAC CMUAVTIKA TOV OIopaitnTo Kwdika
TIOU amatteital va avamtuxBel yla pa véa epappoyn, TEPO amd Ta MPWTOTUTIO OTOLKELD TNG.
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Mropel va ekkivnBel pia Spaotnplotnta and alin epopuoyn HEow piag mpobeong kat ebpocov
n kahoVoo epappoyr AVAREVEL KATIOL andvtnon n §pactnplotnta ou KAROnke Sev Slakomte-
TOL OKOHLOL KOLL OV N LNTPLKN TNG dapoyr EXEL SLOKOTIEL.

Yrdpxouv Kat GAAoL TUToL CUVICTWOWY SLABEGLLOL OL OTtoloL EMioNg £XOUV GKOTIO TNV €MaL-
vaypnotponoinon kwdika. To ToLo X0POKTNPLOTIKA Ttapadelyplata Vol To AOYLKA TUAATA KL
N UApa EVEPYELWV.

10.5 Aoywa tpuripata (fragments)

Méypt oTlyung opioape tn Steradn xpnotn ylo kdBe 08ovn pag péoa amo pia Spaotnplotn-
Ta Kot pia Sudtaén (Layout). Eivat mio mpaktikd va Statpécoupe tn Stemadr xpriotn o AoyKad
TUAMATO KaL €TOL VAL UITOPOUE VAL TAL XPNOLUOTIOL|GOUE OE TIEPLOOOTEPEC amd pia 000vVeS NG
i61a¢ epappoync. Auto adevog EMLTPEMEL OLKOVOULa XpOVou Katd tn oxediacn aANd Kol EUKOAO-
TEPN HETAPOPA aAAAywV KoL TPOTIOTIOL|0EWV 0TO GUVOAO TNG EPAPHOYNG.

‘Eva Aoykd tunpa (fragment) avtumpoowrneVel pa cupneplpopd 1 Eva THAUA TNG Stemadng
Xpnotn ota mhaiola poag dpaoctnpldtntac. H Suvarotnta cuvBeong tng Stemadng Xprnotn UG
Spaotnplotntag ano moAAAAG AoyLKA TUAKATO, TTEPA A6 TN SuvaTtoTnTa EmavaypnoLonoin-
ONG TWV TUNUATWY, ETILTPETEL AKOUA TNV AVTLUETWITLON TOUC WG OXETIKA OLUTOVOUA SOULKA OTOL-
Xela pe Skad toug oupBavta elcd6ou Kal ta omola PmopoUV va EVEPYOTIOLOUVTAL KOl OTTEVEPYO-
mololVTaL EVOow N dpaotnpldtnTa £ival evepyn.

To AoyIKO TUAMA TTPETEL TTAVTA VO EVOWHOTWVETOL OE pLo dpactnplotnTa Kot o KUKAOC Lwhg
TOU eMnpedleTal apeoa amno tov KUkAo {wng tng Spaotnplotntag mou to ¢hogevel. Etol av n
Spaotnplotnta ival adpavig 1 €xel dlakomel, To 6o cupPaivel ylo KABe AoylkO TNG TUAKA.
Opwg 600 o EevioTtng elval evepyog To KaBe AoyLko TUpa elvat autovoua Slaxelpiotyo. Tig au-
TOVoUEG ouvaAhayEg (transactions) kaBe Aoykou Tuipatog cuvnBiloupe va amobnkevoupe ot
ua otoifa emotpodng (back stack) tnv omola Stayetpiletal o £eViOTHG, EMITPEMOVTAG £TOL OTO
XPNOTN TNV EMLOTPOdN OE MPONYOULEVN KOTAOTOON, E XPON yLa MTapAdeLlyua VoG ANKTPOU
enotpodng (back) otnv mhonynon.

la MePLOCOTEPEG AEMTOUEPELEG:
http://developer.android.com/guide/components/fragments.html

10.6 Action Bar

H umdapa evepyelwv amotelel emiong onpavtikn e€unnpétnon yla tn dieradn xpriotn. Autr
N ouviotwoa tng Slemadng xpnotn elval cuvemnc kot otabepr] ya OAa TA TUAUATA TOU AELTOUp-
yikoU Android Aettoupywvtag £T0L UE OLKELO TPOTIO YLOL TOUC XPROTEG TNG TMAatdopuac. Mept-
AopBavel ouvABwG cUVTOUEVUOELS ylat GUVABELS eVvEPYELEG, epAaBavOpEVNC TNG TAORYNONG
HEeTat TUNUATWY TG Edappoyns. Mmopel akopa va meplh\apBavel pia Evoelen B£ong péoa otnv
ebappoyn.

Mo tnv eloaywyn Tng action bar oe pia dpaotnpldtnta, n avtiotolyn KAAON TPEMEL va Tie-
pthapPavel pa dnlwon eméktaong (extends) thg kKAaong ActionBarActivity kal va ebappoosl
£va 0o AppCompat wg XapaKTNPLOTLKO 0T 6paoTnpLoTnTa HETO 0To dSNAWTLKO. Meplooodtepa
OXETIKA oTn B€0n: http://developer.android.com/guide/topics/ui/actionbar.html .
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11. Xpnoipomnowwvtag deiypata (samples)

Ta delypata epappoywv tou Android amotedolv xpriowa mapadelypata twv Slabeoipwy
Aeltoupylwv ota mAaiola evog cuykekpLpévou API. ArtoteAoUV OUWG Kot TTOAUTLUEG TINYEC EMaAvVaL-
XPNOLUOTIOLOLUOU KWALKA YLol TA TILO TUTIOTIOLNUEVA OTOLXELA pLaG EPOpPUOYNC.

Zto)O0L
Ot poBntéc va prmopoulv va:
¢ [vwpiloouv tnv UMapén twv samples

¢ Avayvwpilouv T XpNoUOTNTA TOUG YLO TNV KATOVONON EMLUEPOUC BEUATWY TPOYPAUUO-
TlopoU yia Android

¢ XpnolomoloUv ta samples ylo TV EMEKTOON TNG KATAVONONG TOUG

Evotnteg Kedpalaiov

e Tielval ta Selypata

o EKMALSEUTIKEC XPAOELG

¢ Eykatdotacn samples

¢ Anuoupyla £pywv Sample
¢ TpomoL xpriong twv samples
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11.1 Tu givaun ta Seiypata

Ta delyparta (samples) eivat mAnpwg Aettoupyikég Android epappoyEg oL omoleg emtTpénouv
TNV e€olkelwaon pe tnv kataokeun Slddopwv cuvioTwowv epappoywv Android. Mo To OKOTIO AUTo
ETUTPEMOUV, TOUAAXLOTOV UEXPL TN OTLYLI TIOU YPAPOVTOL QUTEC OL YPALHUES, TNV TTPOCBACN OTOUG
TIOPOUC, OTAL OPXELDL TINYALOU KWOLKO EVW UITOPEL KAVELG VAL EXEL ELKOVA KOLL YLOL TN YEVLKT SOUA TNG
edappoyns. Kamowa amod ta dsiypata emtbelkvUoUV AELTOUPYIKOTNTEG CUYKEKPLUEVWY APIs.

H Aoyt toug givat Aoy mapadeiypatog aAAd SLaBETouv ToV UMOSELYUOTIKO KWOLKO GTO
mAaiolo pLag mMANPwWG AELToUPYIKAG ebapuoync. EMTpénouy thv avilypadn TUNUATWY KWK
aAAQ KalL TNV EEOLKELWON JE TNV OPYAVWON EVOC £pyou. H apatrpnon Tou TPOToU [E TOV Omoio
Sladopetikad APIs a€lomolouvtal Katd t SLApKeLa avamtuéng pag epappoyng Bonba otnv ka-
Tavonon 1000 tng Asttoupyiag twv epappoywv oto Android 600 kat atnv avtiAndn tng e€EALENG
TOU AELTOUpPYLKOU auTtoU.

To Android SDK mepthappavel apketa Seiypata ya tn SteukoAuvon tng ekpuddnong tou
Android kat Twv ekddoewv tou. Ta Selypata autd sival opyavwpeva pe Baon to APl ya to
omolo €0UV KOTOOKEUQOTEL evw N mpooPacn o€ autd yivetat péow tou Android SDK manager.
Mpodavwe £tolua £pya pmopouv va BpeBolv Kat o GAAEC INYES OMWG OTIC BETELG:

http://www.java2s.com/Code/Android/CatalogAndroid.htm kait

https://code.google.com/p/apps-for-android/source/browse/#git .

11.2 EKMOUSEUTIKEG XPNOELG

Av 8V yVWwpIIETE LLE TIOLO TPOTIO UTTOPEITE VO UNOTIOLNOETE CUYKEKPLUEVEG AELTOUPYLKOTNTEG
o€ kamola £kdoon tou Android évag amAog TPOMOG yla va EeEMepATETe TO POPANUA Elval va
Bpeite €va Selypa TOU TLC XPNOLUOTOLEL Kal va avoiéete To avtiotowo £pyo oto Eclipse. Meta
amo auTo pia entiokedn ota avtiotoa apxela Ba cog Selfel pe OLO TPOTIO £XOUV QUTEG UAO-
riownBel kat og TL StadEpouv amd tnv EKS0GN TIOU EXETE YVWPLOEL OTA TPONYyoUeVa KEGAAatLa.

INUAVTIKO €dw elvatl va Bupopaote OtL 0xL Hovo To Android add kal to Android SDK éxel
SLadopeTIKEG EKOOOELG. Av oag eviladEpel pia oAU oAl €kdoon tou Android (r.x. n 1.5) auth
uropel va avtiotolyel og éva APl level oAU matd yia tnv ékdoaon tou SDK oag (otnv nepintwon
tou Android 1.5 autod eival To emninedo 3). AUTO onpaivel OTL KATTOLEG AELTOUPYLIKOTNTEC TNG €K-
Sdoong autng dev Ba «TpEXouv» oTo TepLBAAAov pac. Mmopeite va S&ite TOV KWOLKA EVOC KOTAA-
AnAou Selypatoc, av Kol pe ToAAG Pnvupata yla Eemepacpévo kwdika (deprecated code). Opwg
av BéAete va «tpe€eten TV epappoyn, N oAU TIEPLOCOTEPO VAL UAOTIOLNOETE [La EPaPLOYN Yia
£va «Eenepaouévor APl Ba mpenet va Eavaoetdpete to Eclipse xpnotponowwvtog katdAAnAn ma-
Aotepn €kdoon tou SDK.

Mua meplocotepo evblodEpouca MepMTwon EXEL va KAVEL UE TNV e€oLkelwon We T Stadika-
oleg eAéyxou mou cuvavtnoape oto kedpalato 8. Kamola amo ta Selypatikd épya mou SlabETel
10 SDK telewlwvouy og «>testes». Auta Ta €pya eival épya eAéyyou tou JUnit Ta omola avtiotol-
Xlovtal og éva aMo delyuatikd €pyo Tou onolou amoteAolv eAéyxoug. H ocUykplon Twv Suo ép-
YWV Uropel va fonBroeL oAU 0TV KATOWONGCT TOU TPOTIOU TIOU KATAOKEUATOVTAL Epya EAEYXOU.

Apaoctnpotnta 11.2

Adou gykataotroete ta Slabéaipa samples xpnoluonowwvtag g 08nyieg Tng EMOUEVNC EVO-
nTog erlé€te €va £pyo Kal TO avtiotolyo £pyo eAéyxou tou amod tn Alota yia to APl oTtoxX0 TNG
edappoyng oac. Agol UEAETHOETE TO KUPLO £PYO KAL TO £€PYO EAEYXOU TOU KO SLOTILOTWOETE TLG
SladopEg Toug emioTpéPte otnVv edappoyn oag. Av xete Non xtioet éva £pyo eAéyyou He Baon
0oa pabate oto kKedpahato 8 eAéyEte TNV MANPOTNTA TWV EAEYXWV 00¢ Kol BeATLwWOTE KATAAANAQ
T0 £pyo eAEyxou oag. Av Sev £xete SoUNOEL Eva £pyo eAEYXOU yLa TNV edapUOoYn OOC, TWPO Elval
N OTLYMNA VA TO KAVETE.
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11.3 Eykatdotaon samples

Onwc avadpape Kat vwpitepa ta delypata tou Android SDK pmopouv va mpocmeAaotoly
amno tov Android SDK manager. Méooa otov manager eniléyoupe Samples for SDK kat eykaBi-
otoUpe. H emloyn auth Ba katefaoel (download) ta Selypata o Evav UTTOKATAAOYO OTNV EyKa-
tdotaon tou SDK.

2o Eclipse em\é€te Sladoyika File & New = Other, avantu€te to pakelo Android kat emi-
Aé€te Android Sample Project . Autég oL evépyeleg Ba ekkivrioouv tov BonBd Sample Project.

2to mepBaiov tou BonBou mpoBdaretal pia Alota amd rmbava APl gToXoug amo Tny onoia pro-
peite va emAé€eTe éva. OuunBeite Ta 600 avadEpape OYETIKA e TNV TIPOG Ta Ttiow cuppatotnTa.

‘Exovtag emthé€el AP, n emopevn mhoyr) elval auth Tou delylaTikou €pyou. Mmopelte Twpa
vo Swaoete éva SLAPOPETIKO OVOUO YLOL VAL NV UTtAPEEL oUyxXuon ov LETA avoifete éva pe 1610
OVOO OO To PpakeAo evog aAhou API.

To €pyo mou dnuoupynoate mephapPavel to deiypa mou ermé€ate Kat eival avolXtd oto
Eclipse. Emopévwe propeite va Seite ta apyeio, Ta maketa Kat tn Sopn tTng epapuoyns.

11.4 Anuovpyia £épywv Sample

‘Eval €pyo TIOU OTLAXTNKE Ao €va Selypa €XEL £VO ONUAVTIKO TTAEOVEKTNA: KATA KOVOVA
Ba umopel va petadpactel Kat va «TPEEELY AUECA YLATL TPOKELTOL VLAl Lal TTANPWG AELTOUPYLKN
epappoyn. Auto onuaivel otL prmopoUpe, péoa amd to Eclipse va to ekteAécoupe eite o pla
ELKOVIKN ElTE O€ pla ouvSeSeévn Kot evepyn GUOLKF GUOKEUN.

Apaoctnpotnta 11.4.1

AdOU KKLVOETE TOV TPOCOLOLWTH Ao TI§ pubuioelg ektéheong (Run =>Run Configurations)
emiNé€te Android Application kat avalnteiote (browse) otnv kaptéha emiloyng £pyou (Project
Selection) to Selypatiko £€pyo oog. EméEte To Kat mpoxwprote. Aol Swoete €va Gvopa Kol
eMAEEETE VO pWTAEL TTAVTA YL Ttola cuokeun (Always prompt to pick device). Amo tov emloyéa
OUOKEUNG ETUAESTE Pl KATAAANAQ yLo To APl Tou SElypaTOG ELKOVLKA GUOKEUT KAl SOKLLAOTE TNV
edbappoyn tou Selypoarog.

Apaotnpotnta 11.4.2

AdoU cuvbéaete pia GUGLKI GUCKEUN 0aC (KWVNTO I TAUAET) OTO GUOTNO TIOU KTPEXELY TO
Eclipse kat ghéyéete tn cupPatotnta tou Asttoupytkol tng He To APl tng edappoyng emlétete
TNV otov emAoyEa Kal SOKLUAOTE KAl 08 aUTHY TV edappoyr] Tou deiyuatoc.

11.5 Tpomot xpriong Twv samples

‘EVOig TPOTIOG XPNonG Twv SelYUATWY elval péoa amo éva meplBallov avamntuéng. Tov Tpomo
auto avantuéape yla to Eclipse. Eival evoladpépov va tov edpapuocoupe yia éva Selyua AP
Demos. TA Selypata autd meptéxouv mAoUTO KwSLKa TTou emEEKVUEL Asttoupyieg Tou adopolv
ota ypadikd, animation, dAha péoa aAAd Kot Aettoupyleg aodalelag kal TPooBAcswy yla To
OUYKeKPLUEVO API oto omolo ameuBuvetal n epappoyn. H ektéAean Tng epappoyng mpoodépet
TIEPALTEPW KOTAVONO.

Ouwg omwg €xoupe NN avadepel ta Selypata UTAPXOUV TTAEOV O€ UTTOKATAAOYO TOU KOTa-
Aoyou SDK (mou e tn oglpd tou Bpiloketal péoa otov katdhoyo ADT Bundle). O unokatdloyog
ovoudletat samples kot MePNAUBAVEL LE TN O€lpd Tou UTTOKATaAdyoug yla KaBe katnyopia
(API1) detypatwy. Mmopeite emopévwg va €xete ameuBeiag mpooPaacn otov apyela mnyaiouv KwdL-
Ko Tne KaBs sdpappoync/ deiypatog yia va ta LEAETAHOETE, VOl EKKLVAOETE artd £6w pLa epappoyn
1 va XPNOLUOTIOLOETE TUAKO Tou Kwdika. H xpnowomnoinon AoYIKWY TUNUATWY TNG Slemadng
xpriotn amnd éva deiypa katd thv avamntuén ebappoyng eivat cuvnBLoPEVN TIPAKTIKE TIOU ETLTPE-
TIEL TNV ETUKEVTPWON OTOV TtNyailo Kwdika tne idlag tng epappoyns. Opwg Katdypnon authg TG
Sduvarotnrtag odnyel ouxvad oe TMOPOUOLEC EUPAVIOLOKA KAL OE KATIOLEC TTEPUTTWOELG TTOPOLOLAG
AettoupytkotnTag epappoyEG mpaypa abguLto.
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Anpocisuon kat kukAodopia Epyou



12. Anuooicuon kot KukAodopia Epyou

Av untoBéooupe OTL pia ehapuoyn EXEL TTEPACEL UE ETITUXLA TIG GATELS TOU EAEYXOU KaL TNG
ekopaludtwaong sival n wpa n epappoyn autn va dSnuooteutel. H dnuooieuon autr prnopsi va
ylvel pe moAloU¢ tpomoug aAld o Aéov SLadeSopévog ival n avaptnaon g epapuoyng Léoa
amno 1o Google Play. Aol tpomol pnopel va elval anAoUoTtepoL Kal va £XoUV AlyOTEPEC OmalLTr)-
OELG, OWC YEVLKA Elvat KO va epappolovtal KAAEG TIPAKTLKES KATA T SLAPKELX OToLAcSHToTE
Sladikaotiag Snuocisuonc.

Zto)oL

Ot podntég va propolv va:

¢ Alaxwpilouv petal plag £kdoong avamtuéng Kat pag €kdoong Stavoung
¢ [epypadouv Tnv npostolpacia tng dnuoacisuong

¢ Avayvwpilouv tnv avaykn moAamAwv ekdocewv

¢ [epypadouv kat uhomololv ta Bripata dnuocieuong pag epapuoyng

Evotnteg Kedpalaiov

¢ [Mpocetolpacia

e Ekb00ceLc (Versioning)
* Yroypadn

¢ Anuooieuon
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12.1 Npoetopaocia

Mépa amo tnv ohokAnpwon tng ekoaApdTwong, mpL tn dnuocicuon uag edapuoyng KaAo
elval va amopakpuvBouv ta ixvn eAéyyou Tou prmopel va umapyouv. Na napddelypa, av otov
KWKo urtapyouv akopa SnAwoelg kataywpnong (log statements) i dAAeg kKANoeLg yla e€680u¢
UNVUUATWV EKOPAAUATWONG QUTEC TIPETEL VO ATOAKPUVBOOUV TpLv TV KukAodoplia.

AM\ayEG mpémel va yivouv Kol oto SnAwTIKG. Mépa amod ta XApaKTNPLOTIKA TG €kdoong
(version) mou mpémel va emikalponotlnBouv amatteital Kot n anopdkpuvaen mpLv thv kukAodopia
NG pUBULONG xapaktnplotikwy android:debuggable .

MeyaAn onuooia yla gl Snuocteupévn ebappoyn €xet va €xouv neplAndBel 6hot ot ama-
paitnToL mOPOL 0TOUG UTIOKATAAGYOUG TOU TTaKETOU. ESIkr dpovtida Ba mpémnel va 500l yia ta
TIOAUUECIKA OTOLKELD, OTIWC Ta oxedlaoiua yla kaBe umootnplopevn pubuian/ TUTO GUOKEUNAC.
EnutAéov av xpnotuomnololvtal e€wtepLkol mopoL onwg Paocelg Sedouévwy Ba mpémel va emipe-
BatwOel 6Tt Kot autol eival kKatdANAa TPOETOLHACHEVOL yLa XPNoN.

Av n edapuoyr XpNOLUOTIOLEL OMOUAKPUCUEVOUG EEUMNPETNTEC N UTINPECILEG TIPETEL val ETTL-
BeBalwbel Ot elvat £ToLOL yla «EUTTOPLKI» Agttoupyla. Emiong elvat onuovtiko va elvat aodpa-
Aeic wote va unv kwvduvelet €€ attiag toug n aohalela TG epopproync. Av XpnoLUOTOLELTE UTtN-
peoleg onwce ta Google Maps Ba xpelaoteite éva l61ko KAeLWSL Snuoacieuong yia Maps APl wote
VOl UMOPELTE VO XPNOLLLOTIOLNOETE TN OXETLKN e€WTEPLKA BLBALOBAKN.

To dnNAWTLKO Xpelaletal emiong mpostolpacio. Eav untdpyxouv npooBAcels (permissions) mou
anattel n ebappoyn oog, QUTEG TIPEMEL va €Xouv KatahoyoypadnBel oto SNAWTIKO Pe KOTAAAN-
Ao otolyeia uses-permission. Ot LOLOTNTEG icon Ka label Tou otoleiov edpappoync (application)
TPEMEL €MiONG Vo £XOUV 0pLOTEL KATAAANAQ. Tevikd otolxela mou gpdavilovtal oto SNAWTIKO
puBbpuilouv Aemtouépeleg TNG eyypadng Tng edappoyrc oto Google Play Store.

TéAog lowg elval OKOTILUO VA TIPOETOLUACETE pia cUPwWVI Xpriong yLol Tov TEALKO XPHRoTn
(End User License Agreement —EULA) mou Ba kaBopilel Toug 6poug xpnong, Ba dtaodalilel ta
TIVEUHOTIKA Sikatwpata kat Ba kabopilel to Babuo avaindng eubuvng yia tnv Kahn Aettoupyia
NG epappoyns oag. Puolkd oL oxeTIKOL TtepLopLlopol Sev PmopoUv va Eemepdoouv KamoLa opLa
mou Badel o vouog os Kabe xwpa.

la ePLOOOTEPA OXETLKA LE TNV TIPOETOLHACLA Yo Snpocieuon dgg ot Béon:

https://developer.android.com/tools/publishing/preparing.html.

12.2 Ek600¢Lg (Versioning)

‘Exoupe, og mponyoupevo kebalalo, Non avadEpel mwe Sivoupe otnv ebapuoyn Hog Evav
apLBuo (Code) kat 6voua (Name) €kdoong. Autd replhaBAvovtal ooV XopaKTtnPLOTIKA Tou (Slou
Tou SNAWTLKOU oTo pLIKO oTolkelo Tou dnAwtikol (manifest) e tn popdn android:versionCode
kat android:versionName avtiotolya.

To xapaktnplotikd versionCode emiBaAAetal va elval €vag okEPOLOG, HEYOAUTEPOG Ao
OAOUG TOUC TIPoNYoUHEVOUC yla kKABe emdpevn €kdoan TG epapuoyns. Napotl Aoyika mpémet
va €ekivrjoete pe tov apBud 1, mpdypa mou kAavel autopata to Eclipse otav Snuioupyet éva
£pyo, Kat va au€avete pe kamolo Bripa kaBe popa mou ekdidete pia vedtepn €kdoaon 1) pLa ova-
véwon (update), otnv mpan o LOVOG EAEYXOG TIOU YIVETAL £XEL OXECN E TO OV O OPLOUOC ULOG
VeOTEPNC €kSooNC gival PLeyaAUTEPOC OO pLag MAALOTEPNC. H TR aUTOU TOU XAPOKTNPLOTIKOU
Sev elval opatr oToug TeAIKOUG XPHOTEG KAl XPNOLUOTOLE(TAL AMOKAELOTIKA KATA TN SLApKELD
n¢ Stadikaotiag dSnpocieuong yla va pocdlopicel av n €kdoaon elval vedtepn amd T we Twpa
EYKATETTNEVN.
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To xapaktnplotikod versionName avtiBeta elval pla cUBOAOCELPA 0pATr) OTOUG TEALKOUG
XPNOTEG. Agv UTIAPYXEL UTTOXPEWGT AVTLOTOLXLONG OTOV KWOLKO TNG €kS0ONC 1 THPNONG EVOC OU-
YKEKPLUEVOU TUTIOU. OUWG UTTAPXEL £val TIPONYOUUEVO, KOL OL XPrOTEG TO TEPLUEVOUV AlYyO WG
TOAU, TO string va amote)eital amod 800 i MEPLOGOTEPOUC AKEPALOUG XWPL{OUEVOUC OO TEAELEC,
LLE TOV TPWTO va EEKVA amo To £va kal tov SeUtepo amod undev kat n avénon va yivetat ya
OVAVEWOELG KOl ULKPOUETOPOAEC oTOoV TeEAeuTaio aplOuo ava £va, evw pa peyain alhayn A
avaoxedloon umodnAwvetal Pe avénaon To MPWTOU aPLBOU KATA EvVa KoL LNOEVIOUO TWV EMO-
pevwv. Mpodavwe pnopeite va ULOBETNCETE KAToL GAAN cUUBACN LLE TNV OMOLA OL XPrOTEG GO
Ba e€olkelwBolV oTnVv opeia, KaAd OUWCE elval va £XeTe KATAANEEL O AUTAV TTPOKATABOALKA.

12.3 Ynoypadn

lMa tnv eykataotacn plog ebappoyng os éva cvotnua Android, pia ebappoyr mpénel va
untoypadel He £va TILOTOTIOLNTIKO XPNOLUOTOLWVTAC €va dnUocto KAELSL. MapdTL Katd tnv ek-
odpoApdtwon to Android pag anaAlacoel anod tn Sladikaoia, UToypadovIag AUTORATO T
epappoyn e eva KAeLST KatdAAnAo yla ekodalpdtwon, ol ekSOCELS Yo ekoPaApdTwon Kot &n-
pocievon eival StadopeTikeg. ETol ot Teheutaieg amattolv Tthv unoypadr HECW TOU LOLWTIKOU
KA€L6L0U TOU SnuLoupyou TN EapUOYNG.

To Java Development Kit (JDK) mpoadépet pia Suvatotnta Staxeiptong kat dnpoupyiog KAeL-
Slwv péow tou keytool. Anuoupyeital og autod pa Bgon dUAaEng (keystore) yia to SLWTIKO
KAell yLa to omolo Slaléyoupe Eva avayvwploTiko (alias name) kat éva kwdiko (password), pe
Toug omoloug pnopel va poomnelaotel To KALSL yla va umoypadel n epappoyn.

Apaotnpotnta 12.3.1

Xpnotpomnoleiote to keytool tou JDK yla va amoxtnoete éva LOLWTIKO KAELS, TO avayvwpLoTL-
KO KaL Tov KwdLKO tou. Av Xpeldleote meplocotepe mAnpodopieg emokedteite tn B€on http://
docs.oracle.com/javase/6/docs/technotes/tools/windows/keytool.html.

Apaotnpotnta 12.3.2

IKOTIOG AUTAG TNG Spaotnplotntag ivatl va dSnuloupynoete g €kdoaon yla dSnuocieuon tng
ebappoyng oag . MPEMeL mpwTa va €XETE OAOKANPWOEL TNV TIPONYOUKEVN SpaoTnpLoTNTA.

210 €€n¢, yla KABe véa €kdoon Tou TakETou Ba xpelaleote to i8lo kAelSi Snuocieuong ondte
UNV TO XAOETE.

12.4 Anpoocicuon

H Slabikacio dnuooicuong Eekiva HOALC Exoupe otn SLdBeon pag to APK apxeio piog €kdo-
ong yla dnuocieuon. Asv apKel OUWG QUTO: 0TNV OXETLKA avaptnon repthapBavovtal otoyeia
OTWG SLadNULOTIKEG ELKOVEC, Tteplypadn tng edapuoyng KAT. Ta onoia ripémnel va ival Stabgot-
pa mpv Eekvrjoet n Stadikaoia.

H &nuoocicuon pnopel va yivel og Sikf oag Lotooelida, otnv ayopd tng Google | og kamola
EVOAOKTLKI ayopd. Z& ONEG TIC TEPIMTWOELS KOAO elval va mpoodEpovtal ol TAnpodopies ya
v ebappoyn Le Tpomo oadr Kot eUKoAa avayvwpiowo. Eniong okomipo eivat n epapuoyn va
£xeL unoypadel mpv and tn dtabeon. Mnopeite eniong va dlabeoste TNV epappoyr oag LECW
email. 2tn ouvéyxela Ba meplypaPoupe tn dtadikaoia yia dSnpoacisuon otnv ayopd tng Google.
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Katd tnv Stadikaoio Ba xpelaotei va puBULOTOUV Kol KATIOLEG AKOUA ETAOYEG YL TNV EYypOL-
n oto kataotnua. Autég adopolv otnv TLHoAdynan, pubuioel yAwooog k.0 Mmopet kaveig va
Sel avaAuTtika TL xpetaletal yia tnv Stadikacia otn Béon:

http://developer.android.com/distribute/tools/launch-checklist.html.

H Sadikaoia Eekva amo évav Adoyoplaopo Google kat pe enioken otnv Developer Console.
Me tnv emdoyn Add New Application avoiyel éva avaduduEVO LEVOU OMOU UMOpELTe va eTUAEEE-
T€ TNV NPOETAEYEVN YAWOOA TNG EGOPUOYNC OAG KOL VAL ELOAYETE TO OVOUA TNC.

Mropeite mAéov va apyioete va enefepyaleote tnv eyypadn yla TV ebapuoyr oag Kal va
avePaoete to apxeio APK. H Stadikacia sival amaltntiky, Aemtopepn Kat xpovoBopa Kabwg
uropeite va mepAaPete elkOveg, screenshots kal video, evw eivat avaykaio va meplAafete ka-
rola eplypadr tne ebapUoyng, Vo TNV KATATALETE 08 KATNYOPLEG, VO avapTroeTe 0€LOAOYOELG
TIEPLEXOUEVOU KOl OKOTILUO VOL AVOLPTHOETE OTOLXELQ EMLKowvwviog pall oac.

Y& KAOe TePIMTWON MPOXWPNOTE MPWTO OF LA VAPTNON TNG EPapuoyng oag os draft (mpo-
XELPN Kot OxtL Snuoctevpévn) eyypadn. Autod Ba cag emtpéel va eNéyEete mwg BAEMEL O XpA-
otng tnv gyypadn, va BePalwbeite otL Sev mopadeipate KATL Kat TTwE oL pUBUICELS TToU KAvaTE
ATav auTtég mou BéNate. Av OAa €xouv Ttael KaAd apkel va emhé€ete dnuooieuon (Publish) yla
VO OAOKANPWOETE.

Apyotepa xpelaletal vo. OpLOTEL TIUA YL To TPOidv 1| va StateBel dwpeav. Mo Swpeav
edapuoyn dev pnopet va petapAndetl oe mAnpwvopevn. Mmnopel 6pwg va Tpomomnolndel pia
TANPWVOUEVN WG TIPOC TNV TLUN N aKOUO Kol val HeTatpanel o Swpeav. Mia dAAn emloyn elvat
oL XPEWOELG péoa otnv edpappoyn (in-app billing) evw umapxouv kat dAAot Tpdmol (onwg TY.
application licensing) yia va &nploupynoete €coda, Toug omoloug Ba mpénel va Patete Alyo
uovol oac,.

Mplv MpoomaBroeTe OUWE VA XPEWOETE KATL yLoL TNV £dappoyr oag 1 Kal ormAd va tnv én-
Hoolevoete oto Google Store Ba mpémnel va evnuepwBeite Alyo mAvw oe BEUATA MVEU LATIKWY
Sikawpatwy. H emavaypnotponoinon kwdika £XeL Ta OpLA TNG EVW VLA TO TIOAUMEGLKO UALKO Kol
TO KELUEVOL UTTAPXOUV CUYKEKPLUEVOL KOVOVEC WE TTPOC TO TL UMOPEL va XpnoLuornotnBel yla oo
oKOmoO.

Apaoctnpotnta 12.4

EvnuepwBeite yia to TnUa Twv SIKAUWUATWY XProng Kol TOU avolxtol AoYLoUIKOU OTLG Tto-
poKATW BEOELG:
https://foss.ntua.gr/wiki/index.php/Adsiec_EAsUBspou_Aoyloptkol Kot [Matévieg

http://www.eexi.gr/?g=node/16 kat http://www.eexi.gr/?g=node/25 ota eEAANVIKA.

Emiong ota ayyAika otn Béon
http://www.gnu.org/licenses .
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To npoypappatiotiko neptpailov Appinventor2



13. To npoypappatiotiko nepiBailov Applinventor2

Ewcaywyn

H 8eltepn autr) evotnta tou SeUTEPOU HEPOUG Elval TPooavaTOAlOUEVN OTNV UAomoinon.
Me OAeC TLG EVVoLeC va £xouv avartuxBel otig U0 PoNyoUEVES EVOTNTEG OKOTIOG TNG MaPoU-
oag sivat va §00ei n Suvatotnta pe éva oxeTika eUKoAo TPOTo va uhomotnBei pia ) meplocote-
PEC ApTLEG dOpUOYEC. AUTO UIOPEL v OUUPBEL YpNOLUOTOLWVTAC YL TNV UAomoinan thv yA\waooa
Pnoidwv tou mepBaiiovtog Applnventor.

Ot otdyol g evotntog 2B Sev eival GANoL amd Toug oTOXoUG NG evotntag 2a. EmumAéov
autwv n alomoinon evog neptBAAovTog otkelou oto padbntr onwg to Appinventor kat n edpap-
poyr 6owv SL8aytnKe Ue eLKOAO Kol EuxApLoTo Tpomo, SlacpaAilouv Tn peyalltepn amoteAe-
OMATLKOTNTA TNG eVOTNTAG 2B yla tnv BaBuTepn KATAVONGN TWV AMALTCEWV TNG AVATITUENG L0
Android ebappoyng.

Evotnteg Kedahaiov

¢ To épyo (project) oto mpoypappaTioTiko eptBaiiov Applinventor2

¢ Aopn meplBariovtog

¢ Jxeblaon kot uhomoinon edpapuoyng (Design/ Block)

¢ Hxprion Tou MPOCOUOLWTN YLa Kvntd Kal urtohoylotr (companion/emulator)
* Avaptnon edappoynig
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13.1 To €pyo (project) oto npoypapHATLOTIKO teptBaAAov Appinventor2

O mpoypappatiopdg oto Applnventor pmopel va ekvnoel emthéyovtag To oUvdeopo ai2.
appinventor.mit.edu. O cUv8eouog auTog avolyel Tn veodtepn €kdoaon tou Applnventor n omnoia
666nke to AsképPBplo tou 2013 kat n omola amokaleital ano moAoU¢ kat wg Applnventor 2. Se
QUTEC TILG ONUEWWOELG Ba xpnoLuomnolooupe thv €kdoon Applnventor 2.

To neptBaMov tou Applnventor amoteheital and Vo TuAuaTa.

¢ To nmepBarov oxediaong (ComponentDesigner). ESw Bplokovtal Ta otolxeia mou amnap-
Tilouv T0 YpadIKO HEPOG TNG EDOPUOYNC, KOUUTILA, ELKOVEC KTA.

e To meplBaAiov pe ta mpoypapuatiotika mhakiSia (BlockEditor). ESw Bpioketal To mpod-
YPOUUO TNG EdapUOYNG O Lopdr MPOYPAUMATIOTIKWY MAaKLSLwy, Ta omola divouv evép-
YELQ OTA OTOLKELQ TNG EPAPUOYNG.

Eniong elvat amapaitntn pio cuokeun pe Android omou Ba tpéxel n epappoyr. Z€ nepintwon
mou Sev eival SlabBEoiun, mapéxetal ano to nepBarlov Tou Appinventor £vag £€OUOLWTNAG TNG
GUOKEUNG.

Oca otnv mponyoupevn evotnta 2A pUBule to Eclipse xpnotponowwvrog XML, edw Ba ta
puBuilete amo to mapabupo properties tou Component Designer, evw 0,TL Ba poypaupatilate
ot Java edw ypadetal pe mhakidia otov Block Editor. Mepikég pubuioelg, Omwg Ta permissions,
puBpuifovtac autopata avaloya pe ta avtkeipeva/ blocks mou Ba xpnolpomnotroete otov KwdL-
K& oac. Neplocotepa Ba Soupe otnv mPAgn.

AkolouBwvtag to ouvdeopo ai2.appinventor.mit.edu odnyoluacte oto mepBArov Tou
Applnventor 6nwg paivetat otnv Ewkdva 13.1.1.

* . te s ae 8

B 1 e

Projects

N
Start new Delete project Publish to

Ewkova 13.1.1 To meptBaAdov tou Applnventor
OL el Baolkég emMAOYEG TTOU €XOU e e6w lval:
1. Anpoupyia kawouplou €pyou (Start new project)
2. Awypadn épyou (Delete Project)
3. Anuoocieuon tou £pyou (Publish to Gallery)
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EnAéyovtag Anuioupyla KawvoUpLou €pyou, oG {NTAEL va SWOOULE VO OVOLQO OTO £PYO LOG
onwg ¢aivetal otnv Ewkova 13.1.2.

Start new progect | Delete Project | Publish 1o Gaflery

My Projects

MName Date Created Date Modified ¥

Project name:

Cancel OK

Ewkova 13.1.2 Anuioupyia véou Epyou.

2Tn ouvéxela ool TANKTPOAOYCOUE TO OVOLA Tou VEou €pyou (LY. helloworld) autopata
odnyouuaote oto neptBarlov oxedioong Tng epapuoyng, onwg eaivetat otnv Etkova 13.1.3.

* - LR )
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Ewkova 13.1.3 To meptBaAdov ayxebiaong.
13.2 Aopn nepifaidovrog

2TO apLOTEPO WEPOC TNG 000VNG UTAPXEL N MOAETOL oTNV Omola Bplokovtal Ta oTolKEla Tov
UIMOPOULE VO TOTIODETA OOV UE TAVW TNV 08GVN TOU KLvNTOU, OMWGE ELVOL KOUUTTLA, KELUEVO, GUV-
deon pe Baon dedopévwy, elkdva, Bivteo k.o. H tomoBétnon yivetal pe t péBodo olpe kol
a¢noe (drag and drop).

Ta otowela auta Bplokovral oe katnyopieg — Basic, Media, Animation, Social, Sensors, k.A.m.
Moatwvtag mavw og pio katnyopia gpdavilovral Ta otolyeia tng katnyopiog. Yrdapxouv moAAd
OTOLYELO UE TOL OTTIOLOL KATTOLOG UITOPEL VOl TTELPAUATIOTEL.

210 KEVTPO daivetal n 00ovn amnd To KNTo TNAEDwVo KoL To OVOUA TNG TIou elval screenl.
E&w tomoBetouvtal ta otoleia pe tn péEBodo olpe Kat adnoke.

210 6€€10 pépog daivovral ol mapdueTpol mou kabopilouv kABe éva amd Ta oToL ela ov To-
nioBetolvtal otnv 080vn. AuTol oL TTOPAUETPOL UTIOPEL VAL Elval TO XpWHQA, TO HEYEDOC, TO KEIUEVO
0€ £val OTOLXELO KELPEVOU K.ATL.
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13.3 Ixebiaon kat vhomoinon edpappoync (Design/ Block)

13.3.1 Napadsypa edpappoyng 1

Ye autd to onpeio Ba deifoupe éva OAU arho mapadelyua edpappoyng. OEhoupe va dnut-
oupynooupe pia edpappoyr otnv oroia Ba daivetal n elkova pLog yatag tny onola HOALS TtaTh-
ooUpE N yarta Ba viaoupilel.

la tn ouykekpluevn edpappoyn Ba xpelactolpe dUo otolkeia, éva label To omoio Ba ypadet
Tov Titho NG epapuoyng, T.X. «Xadee tn yata» Kol va Koupri (button).

Brpa l1o. AnploupyoUpe éva KavoUplo £pyo pe ovopa Catmiaou.

BAua 20. Mnyaivoupe otnv aplotepr MAEUPA Tou TEPLBAANOVTOG OXeSiaoNG KAl ETILAEYOULLE
TNV Katnyopia user interface kot amo ket éva label. To cUPOULE Kot TO TOTIOBETOU LE OTO KEVTPO
oto screenl.To label mepiéxet e€oplopol to keipevo «Text for label». Naue otn de€la pepla, otig
181otnteg Tou label kot oto onuelo text elodyoupe tnv ékdpacn «Xadepe t ydtar, n onoia
Twpa ¢paivetal ato label atnv 006vn Ttou KvnToU.

Bipa 30. Katefalouvpe amod to Stadiktuo pio elkova yatac, m.x. http://appinventor.org/
bookFiles/HelloPurr/kitty.png kaw éva nxo yatag mou viaoupilel, T.x. http.//appinventor.org/
bookFiles/HelloPurr/meow.mp3. Av €xete kataAnAn Stabeon avalnteiote GAEG.

Bpa 4o. AveBaloupe anod tv endoyn upload file otnv neployr) Media ta apyeia fxou Kat
£1KOVOG yLaL TNV yaTa.

Brpa 50.EmiAéyoupe amd TNV 0pLoTEPN TIOAETO VAL KOUUTTL KOIL TO GUPOUE KOlL TO alpVOU LE
otnv 00ovn (screenl). Mnyaivoupe otn 6€€Ld MAeUPA OTIG LOLOTNTEG. ITNV €AoY image em\é-
YOULE TO apXELo e TNV ELKOVA TNG yaTag. ZTnv emloyn Text Staypddou e To Keipevo.

Brina 60. TomoBeToUE QMO TNV OPLOTEPN MAAETA KAl TNV Katnyopia media tov xo (sound)
KaL To oUpoupe otnv 08ovn (screenl). EmAéyoupe amo Tig LSLOTNTEG To apyelo nxou. Omote
£XOULE TO OMOTEAECUA TIOU dalvetal otny Ewkova 13.3.1. Mapatnpeiote 0Tt 0 NXo¢ Bploketal ota
LN opatd otoleia tng 08dovng (non-visible components). Ta otoweio ta omola eival pn opatd
eKTEAOUV AeLToupyieg yia TV epappoyn aAa &€ paivovtal otnv 08ovn.

User interdace
Lapous
I

oy

[ T—

LEGO MmDETORMES

Ewkéva 13.3.1. Mapadetyua 1 — ydra mou viaoupilet.

O TIPEMEL TWPA VO SWOOUUE EVEPYELD OTN YATO, OTTOTE OTAV TNV AKOU UMALE VO EKTEAELTAL O
NXOG TOU VIOOUPLOUOTOC YLA VOl CUYKEKPLUEVO XPOVIKO SLaoTnia. Ma va YIVEL QUTO EMIAEYOULE
6e€la mavw to koupri blocks kaL odnyoupaote oTo MePLBAAOV POYPALLATIONOU OTwG daive-
TaL otnv Ewkova 13.3.2.
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e [ [

Blocks Viewer
8 Buln [ —
B control when [ETEIENES LongClick
[} Logic do
W an
Mo when [ENEMER LostFocus
(] Lists do
. Colors
B variabies when [ETENIES -TouchDown
U . Procedures do
e Sereenl
A ol
Label1 when (R0 -TouchUp
—Buttonl do
Qsound1
B  Anycomponent 1 ckarou or
- -
v roul ol

Rename  Delete

Media

kitty.png
meow.mp3

Upload File ... B Bution1 - B8 Fontltalic -

Ewkova 13.3.2. To neptBaAdov mpoypauuatiouod.

310 apLoTEPO onpelo katw aro tn Aé€n Blocks umdpyel pia otiAn pe Tig emhoyeg build-in,
OTNV OToLa TIEPLEXOVTAL OL KOTNYOPLEC LE TO TPOYPAUATIOTIKA ThakiSia (Egxwpilouv amod to
XPWHA TOUG) KOl TOL OTOLXELA T OTtola €Youpe TomoBetrosL atnv 006vn. Otav KAvouue KAK o€
£va o ta otolkeia, Y. oto Buttonl spdavidovral ta mAakiSia mou avtiotoolyv os auTo.

En\éyoupe to buttonl kot otn cuvéXEla TO T[)\GK'LSLOE. Ta mAakidlo mou mepl-
£xouv TN A€ when OmMwg To oUYKEKPLUEVO Slaxelpilovtal YEyovoTa. ITn CUYKEKPLUEVN TEPL-
TITWON TO YEYOVO( elval To matnpa toubuttonl. AnAadn, otav (when) natnBet (click) to buttonl
(yeyovog) i Oa oupPet (do).

JTn OUVEXELA ETIAEYOULLE TO oToLyelo soundl kal cUpoupe To TAKISLO
TomoBeTol e péoa oTo AANO WOTE VoL TALPLAEEL CUUPWVA LE TIG EYKOTIEC,

KOlL TO

[Soundt + Mo

13.4 H xprion TOU TPOGOLOLWTH yLa KLVNTA Kot uttoAoyiotr (companion/emulator )

To enduevo Bripa eivat va Soupe otny 086vn Tou Kvntou gite Tou SKOU LG ELTE TOU ELKOVL-
KoU va TpEXEL N edpappoyr] Tou HOALS pTLdape.

MropoUpe e SU0 TPOTIOUC VO EKTEAECOULE TNV EPAPUOYI HOG.

loc.Na cuvbéooupe e to (610 acUppaTo SIKTUO Kal TOV UTTOAOYLOTH OToV Omoio Snutoup-
YNOOUE TNV edapUoyn KoL TN CUCKEUN Hag Ue android. Oa XpeLOOTEL VA EYKOTAOTOOUUE OTN

ouokeun android to MIT Alcompanion. Autd pnopel va yivel eOkoAa StaBaovtog Tov MopaKATw
QR KwSKO.

[222]



Ewkova 13.4.1. Ma auto- Ewkova 13.4.2. Xeipoki-

uatn avavéwaon Aoytout- vnNTn aVaveéwaon AoyLouL-
koUMITAITcompanion. koUMITAITcompanion.

2Tn OUVEXELA ETUAEYOUE amo To pevol Build->App (provideQRcodefor .apk) (BAéme Ewova
13.4.3) .Katomwv eruléyoupeConnect-»>AlCompanion (BAéne Ewkova 13.4.4). Kol OKOVAPOUUE LUE
v edappoyn MIT Alcompanion tov QR KwLKO KL TPEXOUE TNV EPAPUOYI KOG OE TIPAYUATIKO
XPOVO OTN GUOKEUT| LA,

@ I
i |

i App ( save .apk to my computer ) |

Ewkova 13.4.3. Emtidoyn yia tn Snutoupyia tou QRKwSIKOU yLa TNV Qapuoyn Hog.

Reset Connection

Hard Reset

Ewova 13.4.4. uvdeon uéow AlCompanion.

20¢.EykaBlotolpe otov uroAoyloth pag to aiStarter (amd tn 0éon http://appinventor.mit.
edu/explore/ai2/setup-emulator.html). Tp€xoupe To aiStarter Kol oTn CUVEXELA ETUAEYOULE VOl
ouvbeBolpe (connect->emulator) pe Tov mpocopowwth. e auth TNV nepintwon epdaviletal pio
£LKOVLKN ouokeun androidotny omolia ekteAeital n epappoyn pog, PAEmne Ewkova 13.4.5.
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UGELN Button1 - EellH
do | call ERICEIEES Flay
—

Ewova 13.4.5. EKTEAEDN TNG EQAPLOYIS OE ELKOVIKI) OUOKeUT) Android.
13.5 Avaptnon edpappoyng

Jtnv Ewova 13.1.1 eidape 1o mepBarov Slaxeiplong twv €pywv mou SnULoUpyoUUE OTo
Applnventor. 3to meplBdAlov auto éxoupe tn duvototnta vo SnUoCLEVCOUNE TNV edapuoyn
pac pe tnv emthoyn publish to gallery. Me tn dnuooieuon popaldopaote tnv epapuoyn KOG HE
TNV Kowotnta Tou Applnventor mapéyovrag mapdAAnAa otolxeia, onwg eival ylo mapddelypa Tl
KAVEL N ebapoyn, av EXEL KATIOLO BLVTED OXETIKO, AV EXEL TIAPEL KATIOLO KOUATLO TIPOYPARLLOTL
OTIKA amo AAAN edapuoyr KAl TToLd Elval auTh.

[224]



Ixebiaon Aenadng xpnotn Kat yeyovota



14. Ixediaon Aemadng xprotn Ko yeyovota

Ewcaywyn

‘Exoupe 6n oxedldoel, oto mponyouuevo kedalalo, pia amAn Siemadn xpnotn. Onwg yvwpl-
{oupe Opwg n Stemadn elvat to onueio amo to omoio §ekva n AettoupykdTnTa TNG EGAPLOYNC.
ESw tomoBetouvtal Ta avtikeipeva mavw ota omoia o xprotng Ba €xeL tn Suvatotnta va aAin-
Aoemibpaoel pe tnv edpappoyn.

‘000 o oUVOETEG elval oL ePAPUOYES LG TOOO TIEPLOCOTEPX OTOLXELD TIPETIEL VAL ELOAYOU LE
otn dienadn. Tuxva udAlota Ba éxoupe Kot StapopeTikég 000veg (screen 1 layout) diemadrc
Ttou Ba yivovtal evepyEg 0tay ETUAEYOUE VO EKTEAECOUUE TIG AVTIOTOLXEG AELTOUPYLEG TTOU TNV
gvotnta 2A T ovopdoape Apaotnpldtnteg (Activities). O epappoyég mou Ba avamtifoupe otn
OUVEXELO akoAouBouv autr] Tn AoyLKn).

Evotnteg Kedahaiov

e Ewoaywyn kot oxedloon lkovwy, data assets

¢ Alaxeiplon evepyelwv xpnotn (eicodol arod mANKTpoAdyLo, ovtikl, 086vn adrg)
¢ Hxpnrion tou kauPBa os oxéon pe tnv 08ovn adng

¢ YMonoinon dAAwv yeyovoTwy (OTwG oUYKPOUGCELS)
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14.1 Ewoaywyn kol oxediaon eikovwv (data assets)

210 Applnventor £X0oUE T SuVATOTNTA VO ELOAYOULE ELKOVEC Ao To OKANPO 5ioKo oL oToleg
anoBnkevovtal wg data assets. Data asset pnopel va elval kat onolodnnote Ao apxeio mou
XPnotponoleital amno tnv ebapuoyn, Onw napadelypa €va apyeio nxou. Auto onuaivel OtL otav
Ba exteheotel n edpappoyn os cuokeun android ta data assets akoAouBouUv TV edappoyr] Kat
amoBnkelovVTaL CUTOUATA OTN KVALLN TNG GUOKEUNC.

14.2 Awayxeipion evepyelwv xpriotn.

Oa Snuoupynooupe pia epappoyn n omoia Ba amoteAeital anod SVo o0Bovec. Mia eloayw-
YLK, otnv onoia Ba epdaviletal €va HRvU o KOAWOOPLoUATOG Yo TIEVTE SEUTEPOAETTA, KOL [LOL
e €va pevol e LOUOLKN UTIOKpOUON.

Xpeltalopaote SVo mAaiowa ketpevou (label), éva yia To pAvupo KAAWGCOPLOUOTOC KL EvVa TTOU
Sev Ba gival opatd aAAd Bo XpnOLUEUCEL YLOL TOV UTIOAOYLOUO TWV SEUTEPOAEMTWY TIoU BEAoUUE
VOl XPNOLUOTOLROOUHE w¢ OpLo PoPoArg tng 08dvng. Eniong, Ba XpnoLLOTIOLOOUE £va QVTL-
kelpevo Sound yla To nXNTIKO onjpa o Ba BaAoupe we Evapén tng epappoync, KL éva Clock yia
TOV UTIOAOYLOUO TWV SEUTEPOAEMTWVY.

AvTiKeipeva: yla va oxedLacou e Tnv 000vn pag Aoumov, Ba xpelaoToUE Ta €E\G QVTLKELE-
va,

- Label kat ta un opata

- Sound kat

- Clock

Brpa 1: 3to Applnventor eniléyoupe to meplBaihov oxediaong (Designer).

Bripa 2: EmiAéyoupe kawvouplo épyo (New Project)

Bripa 3: Em\éyou e and to User Interface to label kat otnv 1diotnta text ypddou ue to pivu-
ua «welcome to your favorite application». (BA. Ewova 14.2.1)

MyFAVORITEapp!ll

Welcome
to your
favorite

app!

Non-visible components

Ewkova 14.2.1. Apxikn Elkoval.

BApa 4: EmAéyoupe éva 6eUtepo avtikeipevo tumou label kat éva tumou sound amod tnv
katnyopla media. Ztic 161otNTeG Tou sound emAéyoupe tov fxo (Source) mou BENoupE Kal Tov
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omolio Ba mpémel va €xoupe NdN aveBdaocel oto Media tng epappoyng Lag. Emiong emAEyoupe TIg
51otnTeg Minimuminterval=500 (5 seconds). (Etkova 14.2.2)

Properties
Sound1

Minimuminterval

=

Source

Magic\WandNoise-SoundBible

Etkéva 14.2.2. 1616tnTeC nyou.

BApa 5: EmAéyoupe éva avtikeipevo tumouclockarnod tnv katnyopia Sensors.

BApa 6: 210 meplParlov oxediaong emhéyoupe add screen kat Sivouue To dvopa menu. Ei-
vat n Baoikr 08ovn pe to pevou pac. TomoBetoupe £va label pe keipevo MENU.

Nape oto neptparov mpoypappatiopo (blocks) yia va swooupe evépyeleg ota avtikelpeva
Ttou tontoBetrioape ot 0B0OVEG.

Ortav {ekvaet n epappoyn Kal poptwvetal n 08ovn Screenl, xPNOLLOTIOU|COUE Lot ETLKETA
(label) (ue Wbotnta Visible=false) wg petapAntn timou petpntn, Ke apytkn tiun 1.

Eniong emi\éyoupie va akouoTel o xog mou StaAéfape. Otav (when) apykomoleitat n 08dvn
(Screenl.initialize) 6o Tiur otnv etikéta petpnth to 1 (dosetcounter_label.Textto 1).

Otav &ekwvael n epappoyr, evepyomnoleital To xpovoueTpo tou clock(Timer). Ze kaBe aAhayn
TOU XPOVOUETPOU TPOCBETOUE 1 oTNV ETIKETA-PETPNTH. OTav auth n T yivel 5 tote epdavile-
TaL n emopevn 006vn n omola eivat to Menu. (BAémne Ewkova 14.2.3).

Blocks Viewer

8 Buit-in
Beontrol when EETITEE Initialize
Bioge do  call EEIGEEER Play
.?.‘n!i’\
W
B
Moo
W variabies
B erccedures

8 lsereent

Alrmsg

2 count_label
&¥sound1

Clockl

Ewkova 14.2.3. Mpoypauua yia tnv aAdayn tng odovne
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14.2.1 Katoaokeur pevou kot fxog background

H kawoupla 086vn (menu) mepthapBAvel TLC ayannUEVES ePAPUOYES TLG OTIOLEG UTOPEL va
€MAEEEL, TOTWVTAC TO AVTIOTOLO KOUWTL, 0 XpriotnG. H 086vn Ba cuvodeleTal anod Houotkh.

Matn oxediaon tng 0Bdovnc, Ba XpnOLLOTOLC0UE T TAPAKATW AVTIKELLEVA: buttons, label,
player kat meplépywg horizontal arrangement wote va tonoBetnBouv Ta umdAouta avtikeipeva
otnv erBupntn B€on. Opiloupe £tol autd mou Ba Aéyape oto 2A katdAnAa AoyKd TUAMOTO
otnv o06ovn.

dden components in Viewer — Menu

AlLabel

Display

) HorizontalArrangement3
MyFAVORITEapp!!! & speaker
= recamemo
| HorizontalArrangement 1
&= paint
&= WhereAmi|
HorizontalArrangement2
& chase
) HorizontalArrangement4
= omada
- exrt

# Playerl

Media

Non-visible components

MagicWan...28671.mp3
>

Pirates_Car.mp3
Player] P

To avtikeipevo player pog EMITPEMEL VOl EVOWUATWOOULE HXo ato background, o omoiog Ba
nailel evoow n 080V Uag MEPLUEVEL KATIOLO EVEPYELA TOU XPNoth. Me To Kouuni speaker, oto
omnolo éxoupe TomoBetnoel katdAAnAo Image nxelou, o XproTNG UIMOPEL val OTIEVEPYOTIOL OEL TOV
player otopatwvTag T Houotkr. Ano tnv (6la Béon pnopel va emavevepyonotnosl. Mpodavwg
Ba npémnel va ouvdebel éva apyeio fYou Ue Tov player, GUUITANPWVOVTAG TO OVOUA TOU oTtnV LoL-
otnta source Tou player, adol mpwta £xel avéPel oto pakelo Media.

AkoAouBel 0 OXETIKOC KWSLKAG.
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-] soeaker W image - I3
S

when CED .Cick
do | close appication

14.3 H xpnrion tou KapuPa o€ oxeon e Tnv 000vn adng

3TN ouvexela dnpoupyoUpe pia kavoupla 08ovn pe dvopa chase otnv onoia Ba oxedldoou-
e éva atyvidlL pe movTikL, Tupt Kat yata. To TovTikL TpWEL Ta TupakLa ou epdavilovral tuxaia
TIAvw otV 00dvn, evw n yata npoomnabei va pAeL TO TOVTIKL.

TomoBetolpe otnv 000vn kKapupa. O kauBac eivat éva mavel SUo Slactdoswy To omoio elvat
gvepyd atnv adn kal oto omoio ivat Suvato va oxedlaotolv elkoveg. O kapuBac Ppioketal otnv
katnyopla Drawing and Animation. Tov kapupa tov ovopdloupe GrassCanvas Kol TomoBetoupe
Ao TLS L8LOTNTEG WG £lkOvVa HOVTOU pia ekdva ypaoibl (Grass.jpg). Emiong otig 1dlotnteg mAdTog
kat Uog ert\éyou e fill parent wote va katahapPavel 060 Xwpo €XeL n 006vN TS GUCKEUNC.

O AOGyog Mou XPNOLUOTIOLOVUE ToV KapuPA gival va oploBeTCOUE TNV EVEPYN TEPLOXT TNG
edappoyng pag otnv 00ovn, otnv onola Ba tormobetolvtal 1 Kwouvtal ypadikd. Eniong £xel
Vo KAVEL HE TN Slayelplon yeyovotwy adnc o pia KatdAAnAn oBdvn (touch screen). Ot ewko-
veg (image sprites) mou tomoBstolvtal Mavw Tou prtopolv va tautomnotnBouv amd tn B€on
Toug. Tautoxpova o Kapupag avayvwpllel yeyovota adng (dragged, flang, touchdown, touchup,
touched) kot tn B€on mou adopolv. Exovtag tn B€on 1000 yla kKABe Kol evo 1 otabepo sprite
000 KL YLoL TO YEYOVOG EUKOAX avayvwpileL o€ TIoLo YpadLKO AVTIKELLEVO AVTLOTOLXEL TO yEYOVOG.
Duowka epeic PAEmoupE Kol SLoxelpl{OpaoTE, PEoA OO LEBOSOUG TOU OVTIKELLEVOU, TO TEALKO
otadlo Otav To avtikeipevo ndn éxeL evnuepwBel ot €xel akouvunnBel, TpaPnytel, cuykpouoTel
Ue AAAO KATL.

TomoBetoUpe otov KauPa pia elkova (image sprite) MOVTIKIOU KAl TO OVOUA{OUUE mouse.
JT1¢ LOLOTNTEG TOU image sprite eMAEYOULE WG TtNYT| TO OPXELO TOU TTOVTIKLOU mouse.png.

210 neplBaiiov npoypaupatiopol Sivou e evépyela oTo movtikL omwg daivetat otnv Elkova
14.3.1. Mg tov TPOMO aUTO To MoVTikL Ba Kveltal mpog TNV KateuBuvVOon oL KLVEiTaL To SAKTUAG
Hag mavw otnv 08ovn tng ouokeung. To mAakidlo callmouse.PointDirectiongival pia pébodog n
omola oTp€deL TO MOVTIKL VAL SEIXVEL TTIPOG TLG CUVTETAYUEVEG TOU onueiou adrc. T CUVEXELD UE
TNV emopevn LEBoSo mouse.MoveTo, TO OVTIKL KVELTAL TIPOG TLG CUYKEKPLUEVEG CUVTETAYUEVEG.
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when [EITCIES Dragged

Ewkéva 14.3.1. H kivnon tou movtikiou
14.4 Y ornoinon aAAwv yeyovotwv (0mwg cuykpoUaeLg)

O€AoupEe TWPA TO TTOVTIKL va TPWEL To TUPL. TormoBeTou e oTov KaBA €va image sprite [E €L
Kova tupLov, ovopartt cheese. Otav TO TOVTIKL GUYKPOUGTEL e TO TUpi TOTE TO TUpL €adavileTal
Snuoupywvtag TNV alobnon ot éxel daywbel kal epdaviletol o pa tuyaia B€on péca otov
Kappa, onwg ¢aivetal otnv Etkova 14.4.1.

when .CollidedWith

X | random integer from | [} | to "Wigtn - L cheese - N Width - |

el L O MR GrassCanvas + I Height - |l cheese - | Heignt - |

Ewkéva 14.4.1. Ataxeiptan tng cUYKPOUGONG TWV QVTIKELUEVWV.
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Avtikeipeva oto nieptpallov Applnventor2



15. Avtikeipeva oto nepipaAiov Applinventor2
Evotnteg Kepalaiov

¢ AvTikeipeva kal KwLkag oto Applnventor2

¢ |810TNTEC avTikelpévou (Epdavion, Kivnon kAm.)

¢ MéBobol avTikeLlUEVou

¢ Xelplopog NMOAUUECIKWY QVTIKELUEVWV

¢ AMnAeniSpaon avtikelpévwy péoa amo pnvopata

¢ To Applnventor wg yAwooo MPOoyPAUUOTIOUOU e TteptBAaAov avamtuéng
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15.1 Avtikeipeva kat Kwdikag oto Applnventor2

Eidape ota mponyoUueva kedpalala mwg UmopoUlpe va Tonobetrnooupe Stadopa oTolyeia
navw o€ pio 080vn. Ta otolxela mou tomoBetol e otnv 08dvn ite opatd (visible) elvat aopa-
Ta (nonvisible) amoteAolv Ta AVTIKEIEVO TOU TTPOYPAUUATOCG KAl £XOUV TNV 8la €évvola pe Ta
QVTLKELHEVA TNG java. 2To Applnventor oto onueio Components daivovtal Ta OVTLKELUEVA TTOU
€XoulE TomoBeTNOEL oTNV 000VN. ZNUELWVETAL OTL UTIAPXEL N Suvatotnta va Sntoupyouvtatl
QVTLKELEVA KO ATTO TO TTPOYPAUUOTIOTIKO TtepLBAaAlov.

Ma napdadelypa otnv edpapuoyn pag otny 08ovn chase €xoupe To aVTLKELPEVA cat, mouse,
cheese. Itnv Ewdva 15.1.1 daivetatl n 086vn chase. Nepiéxel emiong éva label, U0 kKoupma
(buttons) kat éva avtikeipevo tumou slider. MapatnpoUpe dtL utdpxouve kat SU0 adPATA AVTL-
keipeva , to ClockHealth to omolo petpaet tov xpdvo yia va et to matyvidt kot to Notifierl, to
onoio gepudavilel Eva katdAAnAo pnvupa otav AngeL to mayvidt.

i

i
S i A

|Tupc’tx|a TTOU Qaywenkav: |

SRR ook to Menu |

Mon-visible components

ClockHealth Notifierl

Ewkova 15.1.1. H o9ovn chase

2TO MPOYPALHUATLOTIKO TteplBaAAov Tou Applnventor Sivoupe evépyela o KABE aVTIKEIEVO
HEOTQ OO TN XPrON TWV TPOYPULUATIOTIKWY TTAAKLS LWV Ta OOl 0VTLOTOLXOUV 0TOV KWOLKA TNE
€GAPHOYAG Lag.
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15.2 1810tnteg avtikepuévou (Epdavion, Kivnon kAm.)

KaBe avtikeipevo mou SnuLoupyoU e EXELLOLOTNTEG. TIG LOLOTNTEG EVOG OVTLKELUEVOU UTIOPOU-
pe va Tig aAlagoupe pe Vo tpomoug. Elte amno to neptBarlov oxedlaong oto onuelo properties
elte péoa amod To MPOYPAUUA LA,

Ano to nepBariov oxedlaonc: Ma nmapadetypa €xoupe va label oto omoio Béloupue va to-
ToBeT OOV UE TO Keipevo «Tupdkia mou paywBnkav». NAUE oTIg LOLOTNTEG KaL 0To onueio Text
T(POGHETOUE TO Keipevo Tou BEAoUE.

Ano 1o neptBailov mpoypappatiopol: Mnopouue va epdavitoupe kot va e€adpaviloupe to
TUpAKL amo tnv WotntaVisible wg e§nq: Eichese = W Vsbe « . e - |-

Aivovtag T true yivetal opato evw pe tny tun false yivetatl aoparto.

To avtikeipevo slider Ba xpnowomnotnBet yia tn puBuLon TN TaxUTNTAG EVOG AAAOU QVTIKEL-
LEVOU, CUYKEKPLUEVA TOU imagespite cat, woTe 0 XPNOTNG va EXEL TNV SuvaTOTNTA VO EMNPEATEL
Kat emthoyn Tou TNV Taxutnta g yatag, npocappolovrag tn SuokoAia Tou malxvidiou.

la vo UMoPECOUE QMOTUNWOOUUE TNV auéopeiwaon tng {wrg TOU MPWTAYWVLOTH TIOVTLKOU,
XPNOLUOTIOLOVE €Va SLAVUCUATIKO YpadLKO, OTNV MPAYUATIKOTNTA ULA ATTAN VPO TIOU OXE-
SLaletal og ouykekpLuévn B€on otov kappa (drawline). Auto ylvetal XpnoLLOTOLWVTAG LA LETA-
BAntn (globallLength), mou petaBdiietal pe Baon tn petaoAn tng Lwng, SnAadn Uelwvetal Ye
10 Xpovo (ClockHealth) kot au€avetal pe TNV EMITUXNUEVN GUAAOYT QVTLKELUEVWY (TWV TUPLWV).

15.3 M£60080L QVTIKELLEVOU

I KABe avtikelyevo, avaloya Le To €(60¢ TOU, AVTLOTOLXOUV SLAPOPEG EVEPYELEG OL OTOi-
£¢ kaAoUvtal péBodol. Xtnv Ewkova 15.3.1 ¢aivetal To mpdypappa yio tTnv 08ovn chase. MNna
TO QVTIKELPEVO mouse OTav ekTeAeoTel To yeyovog Dragged, mou onpaivel 6tL mpoonabrnooupe
va cUPOUE TO QVTIKELLEVO mouse oTnv 080vn TNG OUOKEUNG Teplypadetal oto do Tl Ba cup-
Bel. Mia uéBodog yia To avtikeipevo mouse eival to PointTowardstarget. Mapatnpolpe OTL kal
TO avTIKElEevVo cat €xel Tnv (6la péBodo PointTowardstarget adou mpokettal yia to i6Lo €idog
QVTIKELHEVOU. MmopoUpe va Snutoupyriooupe Kat tn Sikr pag uébodo omwc sival n GameOver
(amo Tig emhoyég evioAdwv Procedure), tnv omola Kot KAAOUWE XWPIC TN XPHON OVTLKELUEVOU.
Ma mapddeLypa XpnoLLOTOoLoaE TNV eVTOAN cat.PointTowardstarget, evw yla to GameOver 1o
KaAEoQUE XWPLC TN XPrON AVTIKELUEVOU.

Napatnpeiote ta KOKKLva TAaKiSLa Ta omtola avadEpovtal oe PeTaBANTES yla TG omnoleg Ba
WANOOULE KaL OTN CUVEXELQ.
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when Dragged when [SCLE# -Click

PointinDirection

target
intToy

target
gth - L1 14l GrassCanvas

notice

Ll ClockHealth - Bl T

do [iolif e Ral

Ewkova 15.3.1. To mpdypauua yia tnv odovn Chase.
15.4 Xelplopog MOAUECIKWY AVTIKELUEVWV

Jtnv Katnyopla media untdpyouv SLddopa TTOAUUEGIKA QVTIKELEVO TTOU UITOPOUV VA TOTTO-
BetnBoUlv oTo MPOYPAUA HoC. Epeic eSw xpnoLomoLoatLe ToV X0 0 omoiog Eekivnoe va mailet
KATA TNV apxLkomoinaon tneg apxtkng 00ovng screend, Kl OTAUATNOE UETA Ao KAmola SEUTEPO-
Aemra.

lMNa kaBe avtikeipevo Tumou media umapyouv Stadopeg uEBodoL Kat yeyovoTa Ta omoia oG
BonBouv oto va ta SLaXELPLOTOUE.
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AnuoupyoUpue pia kavoUpla 086vn ovopatt RecMemo onwcg daivetat otny Ewova 15.4.1.

MyFAVORITEapp!!!

Non-visible components
L] B

Ewkova 15.4.1. 096vn RecMemo.

H véa epappoyn kataypadel Kot amobnkeUel NXNTIKEC ONUELWOELC, OL OTIOLEG UIMOPOUE val
TG BAémou e og popdn Alotag, va eMIAEYOULE KOlL VO AVATIAPAYOU LLE OTIOLO NXNTLKO apxeio BE-
Aoupe 1 va to Slaypadoue.

MopatnpoUUE OTL EXOULE

- SoundRecorder

- Player

- 5 Buttons

To avtikeipevo SoundRecorder éxet tn péBodo start [ Start TR {e]s)
[ SctndRecorderi -~ Pl Onote Ba mpénet vo GTLAEOULE TO MPOYPAPIA HaG ETOL WOTE, OTAV
Ba matnOel to kouuni REC va Eekvioet n eyypadr] Tou AXou, evw OTav To QVamATHOOoUUE va
otapatd. Oa SoUpe og EMOUEVO KEPAAALO TIWE TO apXELo TTou Snpovpyeital amodnkeveTal.

Opoiwg yia to avtikeipevo Player Ba xpnotpomnowinBouv ot pédodot

Apyotepa, oe mopakdtw kepalalo, Ba xpnotlpomoljoouvpe pa amAr Baon Sedopévwy
(tinyDB), evog mivaka, yla TV armoBniKkeuon Twy eyypadwy Lo WOTE VO UITopoUUE va emttAEEou-
UE Tola 6o avaKAAECOULE.

15.5 AAANAENISPOON QAVTIKELMEVWV HECT MO UNVULOTOL

2tnv 08dvn chase eibape OTL OTAV TO TOVTIKL (MoOuse) CUYKPOUOTEL e To Tupl (cheese) Tote
10 tupl e€adaviletal kat epdaviletal oe pia tuxaio B€on pEoa otov KaUPA o €XOUE OpLoEL
JTnv mpayuatikotnta, n uébodog Saxeiplong olykpouaonc (CollidedWith) otéAvel unvuua oto
avtikeipevo tupi va e€adaviotel B JVSEEIEIREEE 1 koL eMioNG OTEAVEL VU A VOL TO-
noBetnBel o tuxaia B£on pe t uébodo:

(=N cheese ~ BTN
* | randomintegerfrom: (@3 | to { g FTRTITED WUELND - (\Wicin ]
Y

random integer from/ (9 | to | | (FERTITED . ORI | - [Heignt

[238]



Mopatnpouue OTL Péoa amo TtV KARon Twv HeBodwv e TN Xpron UNVUUATWY UropolyV Ta
QVTIKEIUEVA VAL ETILKOWVWVOUV HETAEY TOUC KaL VA EVEPYOTIOLOUV TO €va TO dAAo.

ITNV MPAYUOTIKOTNTA, XPnollonoleital oto background éva avtikeipevo tomou Content
Provider yLo tn Sloxeiplon g EMKOWVWVIOG HETAEY TWV OVTIKELUEVWY TNG EVEPYNG 0Bdvnc.

15.6 To Appinventor w¢ yYAwooo TPOyPAHHATICHOU pE tepBAAAov avantuéng

To Applnventor StaBétel tn doun NG petaBAntic. Emiong Ba mpémel va apxtkomotoUvtat
oL UETAPANTEG OMwWG Kal o KABe yAwooa Tpoypappatiopol. Napadsypa otr]v T[EpLT[TwGI']
rr]q o0Bovng chase apytkormolouvtal ot petaBAnteg length kat speed wg EEEEFE] o

CETEETCsseess TINT qvtioTouya.

Emiong, untapyouv ol SopEC emhoyn Kat emavaAndng otnv mhoyn control tou mepiBailo-
VTOG TIPOYPAUUATIOMOU, OTIWG KAl KATIOLEG SOMEG SedopEvwy, OTwG elval n Alota mou Ba Solpe
o€ eMOpevo kebalato oAG kat aAAnAentidpaon pe Baon dedopévwy. EMmAEov umtapyeL n évvola
TOU QVTLKELEVOU, TNG LEBOSOU KOl TNG EMUKOWWVIAG HETAED TWV OVTIKELUEVWV.,

Byaloue To cuunépaopa OtL to Applnventor amote)el éva oAokAnpwpévo meplBariov npo-
YPOAUUATIOMOU To omolo ival toAl ¢pLAlko oto xproth.
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A¢lomnoinon undpyxovtog KwdLka



16. A§lomoinon UnAapXovtog KWKo

Evotnteg Kedahaiou

¢ H Aoyt Tou avolytol AoyLopLkou
¢ H kowotnta tou Applnventor

¢ Applnventor tutorials
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16.1 H Aoyikr] TOU avoLTOU AOYLOLKOU

PP — To EAe0Bepo Noylopikd / Aoylopiké Avoilktol Kwdika

- (EA/AAK) sival to Aoyioptkd mou o kabévag propel eAelBe-

~ fl o vo xpnowomotel, va avtlypddet, va StavépeL Kat vo Tpo-

- P L's\ Tonolel avaAoya Ue TG avaykeg tou. Eival éva evaANoKTIKO

HOVTENO avamtuéng kat xpriong Aoylopikol mou Baociletal

otnv eAeBepn S1aBean tou mnyailou KwdLKa, To onolo mapegxet T Suvatdtnta aAAaywv n PeA-
TUWOEWV WOTE VAL KOAUTITOVTOL OL AVAYKEG AUTOU TIOU TO XPNOLUOTIOLEL.

To kootog adelag xprionc Twv edpappoywv eAeVBepou AoyLoULIKOU Elval TIC TIEPLOTOTEPEC dO-
PEC UNGeVIKO. Aev ayopdlovtal ASELEC XPrOELG KOl UMOPOUUE VA EXOULE QMEPLOPLOTO aplOUo
EYKATAOTAOEWV. H xprion avolytol kwdika Sev meplopilel Tov opyaviopo ) Tov am\o Xprotn o€
Lo ox€on €€aptnong amo etalpleg kat emeldn n dtavoun, n d10pbwon oPaAudTwy Kal n ava-
ritu€n tou AoylopikoU EA/AAK pmopei va yivel amo KGBe TexVIKA KOTopTIOUEVN opada, Snuoup-
veltat éva meplBaAlov £viovou avtaywviopoU o omoiog o8nyel og XOUNAEG TILES KOl UPNAEG
UTNPEGLEG UTTOOTAPLENC.

To Applnventor StaBétel OAa ekelva TOL XAPAKTNPLOTIKA TOU EAeUBEPOU AOYLOULKOU E aTTO-
Téheopa va kablotatol tbaviko yla tnv ekmaideuan. OAot prmopouv va £xouv pooPaacnh o autd
XWPLG TTEPLOPLOUOUG KaL XwpIg KOoTOC,.

whooth kound-  § anepibpaTT

16.2 H kowodtnta tou Applnventor

2to neptBaAiov Epyou pUmopoU e va emAéEou e To Kouprl gallery to omolo pag odnyetl otnv
Ewova 16.2.1. ESw pmopoUpe va avalnTtrooupe £pya GAAWVY LEAWV TNG KOWVOTNTOG.

P € [Ty

L

RECENT

i

AseanTour

0
g —
w f
; N
Slaughtes Dice SpockySound Thin app was cie

& =,

Laannn e e Tal 4 me puppptimtn: Super Briek NetSagurs - Co

B @ (aele[m]m]
Ewkéva 16.2.1. Avalritnon Epywv amo xproteg TN Kootntog.

MropoUue va emAEEOU E Eva €PYO Kal va TO avoitoupe oto GUAAOUETPNTN O Kal va Sou-
e WG elval To ypadLkd Tou otolyeia oAAA KOL T TPOYPAUUOTLOTIKA TAAKIS LA TTOU XPNOLUOTOL-
el. Eniong pumopoUpe va aAAGEOULE TO TPOYPAUUO KAL VO SNULOUPYHOOULE €Vl VEO £PYO LE TO
VEO TIPOYPOA AL
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Slaughter Dice*Updated*

e o ole[=al T

Etkéva 16.2.2. Avolyua VoG UTTAPXOVTOC EpYOU Kol EMeéEpyaaia TOU.

TENOC TO TTILO GNUAVTLKO ONHElo ivat OTL pmopoUpe pe Tnv eniloyn publishtogallery va dnpo-
OLEUOOU[IE KL EUELG TO OIKO pag €pyo Sivovtag mapalnia eptypadr, Titho Kat ewkova. (BAEne
Ewkova 16.2.3). ZnUeLwVETaL OTL OTAV XPNOLUOTIOLOUE ETOLUA OTOLXELA o €va AAAO €py0 QUTO
Ba mpémnel va avadEPETaL Kot 0TO VEO SNULOUPYNUEVO €py0 WG avadopd 0To apXLKO €pyo.

Sperad 38 iy oo Lnventor 2

prog !

By submitting an spp
in the gallery, you are
publishing it under a
Creative Commong
Attribytion License,
and affirming that you
have the authority to
doso.

EBle @ & ololw] s@aasn -

Ewkéva 16.2.3. Anpocieuan €pyou atnv Kowvotnta.

16.3 Applnventor tutorials

2tn oeliba tou Applnventor http://appinventor.mit.edu/explore/ai2/tutorials.html (01/10/2015),
UTIAPXOUV opyavwiEva tutorial, ota omola Pmopel KATOLOC va AVATPEEEL yLa va EEKLVAOEL VaL pat-
Baivel aAAd Kol yLa VoL TTpoX WP oEL Tov Tipoypappatiopo. Kabe tutorial xapaktnpiletal ano to
Babuo duokoliag (basic, intermediate, advanced) (Baotko, evSLAUECO, TIPOXWPNUEVO).

‘ETOL 0 XpNoTNG avaAoya To EMUMeS0 MOV KATEXEL OTOV MPOYPAUUATIOUO Applnventor pmopsl
VoL aVOLEEL KATTIOLO Ao OUTA.

Ta tutorial mapgyouv Brpa Brua e€otkeiwon Ue S1APOPES EVEPYELEG LE XPHON ELKOVWY £TOL
WOoTe va eivat MAAPWE KatavonTtd Kat ehaprostuo.

Tutorial umopetl eniong va PBpel kamolog péow tnG avalitnong. Tutorial umdapyxouv Kat ot
évtunn popodn BLBAilou oto gumodplo.
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Kedbalaro 17

Awayeipion ouoOntipwv Kat AGAAWV oToLXELWV KLlvnTou

Evotnteg Kedalaiov

Awaxeiplon 08ovng adng
Awaxeiplon awoBntnpa kKivnong (emtayuvolOETpoL)
Aloyeiplon atebntnpa Béong

Alayeiplon cuokevwv Kvntou (nxelo, d6vnon, LKkpOdwvo, KAUEPA, POAOL, EMADEC)



17.1 Awayeipion 006vng adrg

AnuoupyoUpe pa kawvoupla 086vn ovopatt paint. Ztnv Ewkova 17.1.1 daivetal n popdn
NG 000vng . NePLEXEL TA MAPOKATW OTOLXELA:

‘Evav Kappa pe éva oxnua undAag péoa. O kapPag katahapupavel 6Ao to Slabéoipo xwpo
og MAAToG Kat UPog mou tou Sivetal divovtag otig Woldtnteg TNV TN FillParent oto urkog Kot
0TO TAQTOC.

Tpla koupmia ovopatt blue, red, green kat ball pe avrtiotoya ta xpwuata. To Xpwa
0€ €va KOUMTL UMopoU e va To pubuiooupe amo Tig OLOTNTEG. Mol va UTOPECOUE val TOTOo-
Betiooupe opoLOHOPdA TA KOUUTLA XPNOLUOTIOLOUME €Vol OTOLKEl0 To omoio ovopdletal
HorizontalArrangement kat Bpioketal otnv katnyopia Layout.

Eniong unapyouv Vo kouumia, return to menu kat take a picture Ta omola elvat kat auta
tonoBetnuéva o opllovtia dtataln.

TENOG €XOULE TA LN OPOTA AVTIKELEVQ, EMLTAXUVOLOWETPO (Accelarator), kauepa (cameral),
alodntnpoag B€ong, kal éva avtikeipevo Tumou notifier.

s
Painting

[ @ &» ceon 1 |
oo |

Non-visible components
@ [ 4

AccelerometerSensor] Cameral OrientationSensor! Notifierl

Ewkova 17.1.1 H 086vn paint.

when B8 Clck
L1 ¥ Canvas1 - W PantColor - KR4 =8 Canvas1 - [ PaintColor - RGl

el Bt - PaintCobr - >t GO (ISR o |
Do

Ewkéva 17.1.2. Otav natnJel kdmoLo armo ta KOUUTTLA.

Itnv Ewova 17.1.2 dpaivovtal Ta TPOYPAATIOTIKA TTAAKISLA YLa TO YEYOVOG TOU TIOTALOTOC
€VOG Koupmou. To (61o yivetal Kat yla To mpaclvo kKouumi. Qaivetat Ot pe To AT A TOU KOU-
urov o kauPac {wypadiletal e To (610 xpwua evw N UdAa xpwuatiletal opoiwg.
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4 DrawCircle

centerX

centerY

radius

Ewkova 17.1.3. Otav mpayUaTonowooulE agr) otov KauBad.

‘Otav aKOUUTCOUUE Tov KauPBA xwplg va cUPOUUE TO SAKTUAG HaG KAL OTO UOUPO KOUWTL
vpadel Ball tote dnuioupyeital évag kUkAoG pe Slapetpo 3 oto onueio mou Ba kavoupe adn
(BAéme Ewkova 17.1.3).

Etkéva 17.1.4. Otav matrioouue TO UaUpO KOUUTTL.

H Ewova 17.1.4 deiyvel Tt Ba ouuPel av matnbel to pavpo koupmi. Katapxnv kabapiletat
0 KaUPBAc ard tuxdv mponyoupevn {wypadikn kat av ypadel ball petatpénetal autopata o
Finger pag npotpénel pe éva prvupa tou Notifierl va matriooupe o€ KAMOLO onueio tng 006vng
yla va EeKvAoeL n umdAa. Itnv repintwon mou ypadet Finger tote autopata ahalel og ball kat
Bétel To xpwpa Tou Ba epdavioTel N ypapun ov apXlooUpE va GEPVOULE TO SAKTUAG pag otn
006vn 1 0 KUKAOC av AMAWG OKOUUTICOUHE TNV 0006vn. Ztnv Elkova 17.1.5 ¢aivetal to mpdypoy-
Ma YLO TO OXEOLAOUO YPOUUING TTAVW OTOV KB,
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Ewkéva 17.1.5. Otav aUpoue navw atov kaubd.

17.2 Awayeipion atoOntripa kivnong (emttaxuvolopeTpou)

H Ewova 17.2.1 Selxvel mwG UMOPOUUE VO SLOXELPLOTOUE TO YEYOVOG TNG EVEPYOTIOLNONG
Tou awoBntnipa (emtauvoLopeTpou). ESw €xoupe eMAESEL OTAV KOUVALE ypyopa TO KVNTO va
kaBapileL n 0Bovn.

when Accelerwlew§ensor1 M -

Ewkéva 17.2.1. Awayeipton awodntrpa kivnong (EmTayuvoLOUETPOU)
17.3 Awayxeipion awoOntrpa Béong
Jtnv Ewova 17.3.1 daivetal mwg otav aAAdlel ywvia To KLvnTo, avaAoywe KIVELTAL KAl N Uia-
Ao adrjvovtag (xvog og oxnua Tetpaywvou. H pmala B€tel wg mpooploud kivnong (heading) tn

ywvia rou €xoupe otpéPel Tn ocuokeun. Evw moAhamhaoialel enti 200 tnv taxuTnTa AvaAoya pe
TNV KAlon, vopilovtag OtL n pndAa €xeL BApog KoL ETEL.

Ewova 17.3.1. AwoOntripag 9éong.

17.4 Awxeiplon cuokeuwv Kwvntol (nxeio, S6vnon, pikpodwvo, KAREPa, POAOL,
enad£g)

Ot Ewkoveg 17.4.1 kau 17.4.2 Selyvouv Tnv mepilmtwon tng xprnong tng KAUEPAC TNG CUCKEUNG.
Y€ mponyoUupeva Kebalata eibapE yLa T Xpron Tou NXoU, TOU UKPOodwvou Kol ToU poAoyLoU
(otnv 0Bdvn recmemo). Me tnv evtolr] sound.vibrate yla éva cuykekpluévo aplbuod deutepo-
AEMTWV UMOPOUE VA KAVOUUE TN oUoKeun pag va dovnbel. Mpolnobeon elval va €xouue To
avTtikelpevo sound.
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when (G373 Clck

5 TakePicture

Ewova 17.4.1. Quwtoypapia anod Kauepa.

when [ENEEED AfterPicture |

Ewkova 17.4.2. TomoU€tnon ato Qovto TG EQApUoynS UAG.
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E¢wtepkn emkowwvia



18. E¢wtepkn EMkowvwvia

Evotnteg Kepalaiov
¢ Emkowwvio pe unnpeoieg Stadiktuou

¢ Emkowwvio péow Sladiktuou
¢ YAOTIOLNOELG UE LOVTEAOD TIEAATH - EEUTINPETNTH
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18.1 Emikowwvia lLe UTtNPECIEC SLadLkTUOU

TNV apxikn oBovn pevol Tou €xoupe SnULOUPYHOEL TIPOCOETOUE ULl EMUTAEOV €TUAOYN
KOUuTL Je Keipevo «mou Bplokopat». AnuloupyoUUE OTO £€py0 pla Kawvoupla 08ovn ovouartt
whereAml, onwg dpaivetal mopakdtw poll e Ta AvTKelpeva.

Xaénkare;

ZUVSECTE TO KIVNTO OTO AIaSIKTUO
KaI TTOTWVTOS TO KOUMTTI 8a
EHPOVIOTEI O YAapTne Tng Google, e
CHPavor OTO CNUEIO TTOU
BpiokeoTe!

Non-visible components
0

ActivityStarter1 | LocationSensor |

Components

® T WhereAml
AlLsbelt
AlLsbel?

& MyLocstionButten
AlLsbel3

back

# Activ tyStarter]

() -
LocationSensort

Mapotnpenote To avtikeipevo ActivityStarter kot to LocationSensor. To ActivityStarter ekva
ua Sepyaoia tou Android (android.intent.action.VIEW) evw o LocationSensor mepLéxeL otolxeia
yla tnv tornoBecia mou PplokeTal N CUCKEUN HAG. ITN CUVEXELD TTOPATIOEVTOL Tl OXETIKA TTPO-
ypappotiotika mAakibia. Otav matnBei to «H Tomobeoia pou oto xaptn» (MylLocationButton)
TOTE evepyomoleital To activity tou Android maipvovtac otolxeia yia tn yewypadiki Béon amno
Tov ateBntipa B€ong (GPS), kat pag epdavilet tn B€on pog oto xaptn.
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when §IGEELLIES Initialize

C Tl | ocationsensor] < B
— -

e A ch StarterT - I Action  JCJRMBL anaroid intent acton VIEW g
set CEMFSFICIRD - CEEVIED to || (o) join || - CHENE
(& LocationSensor! -

8 CurrentAddress -

call EETIEELCIEINS -StartActivity
S

when Click

do [ open another screen screenName  * (/1)

18.2 Emukowwvia péow StadikTuou

To KA0LOGOLKO HOVTEND TEEAATN — EUTINPETNTI XPNOLUOMOLELTAL KOTA KOPO OTLG UTNPEGLEG TTOU
napéyovtal oto Sladiktuo. ¥’ auto to povtého avamtuéng epappoywv avtaraooovtal Sedo-
péva petafl plag ebappoyn meAdtn — xpnotn Kat tng epoppoync e€umnpetnong (umnpeoieg
ETOLPELWY ,0pYAVIOUWY K.ATL), OMwG ylo tapddetypa n online ayopd amod KAmoLo NAEKTPOVIKO
Katdotnua f n mapakoholOnon tou Aoyaplocpol tng tpdnelag péow web banking kKA. To
Applnventor €xetL tn Suvatdtnta va avtalatel Sedopva pe Eva eEuMNPeTNTA OMOU QUTOG ovaL-
AopBavel va ta emefepyacTel Kat va pag emOTPEPEL TO AMOTEAECUATA OUTHG TNG EVEPYELAG AV
XPELALETAL. ITN CUVEXELO TTOPOUGCLATETOL VO TETOLO OO TAPASELY A [UE Lo EPapUOYI TIEAATN
0TO KLVNTO Uag LEoW Tou Applnventor otnv omolo CTEAVOUE TO OVOUA [OG KOL TNV OLAda ou
unootnpil{oupe oe pa epapuoyn Kamou oto Sladiktuo, omou adou yivel pia otolxewwsdng emne-
gepyaoia Twv dedopévwy pag epdaviletat Eva pivupa.

Je mpwtn ¢paon oxedbialoupe tnv 08ovn. Xpelalopaote dVo label kat SVo avtikeipeva TU-
Tou textbox, ta omola &€xovral keipevo amod to MANKTPoAdylo. Emiong, amoé tnv katnyopia
userinterface emhéyoupe to WebViewer, éva oTOLKELO € TO OTOIO UMOPOUUE VA EVOWUATW-
OOULE €va OTOLKELWSN TEPLNYNTH OTNV £dAPUOYI TO OMOLO UTIOKPUTITEL OTNV TMPAYLATIKOTNTA
pa ehadpla £kdoon tou Google chrome yla popnTEC cUOKEVEC. O TEPLNYNTAG LOG EMILTPEMEL VA
Souue ta anoteAéoparta tng enefepyaciog Twv mAnpodoplwy mou ekteAeital otov eumnpetnth
adou n unnpeoia ektedeital og po yAwood mou urtootnpiletat and toug uANOUETPNOES OTTWG
n PHP. TéAog amd tnv Katnyopia connectivity to Web €va otolyeio mou pog emTtpénel va emL-
KOWWVNOOUE e £vav http server ekteAwvtac evioAég Get og éva ouykekpluévo URL. (BA€me
Ewkova 18.2.1)
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ElCnpiay hidden components in Viewer o

Screenl
CICheck 1o see Preview on Tablet size. & Puerzonatamangementt
AlLabelt
T txonoma
Dvopa | 8 M yenzontaiamangement2
AlLabei2
Cpaba | Elixomada
- Hesena
S B webViewert
@t

Ewkova 18.2.1. H o90vn yia thv eapuoyn

set BC 3 ) to "¢ global SrvURL - |

cal i3 Get
—

U Web1 - Bel ari

(] responseCode - J{ = - 200
(- B Web\Viewer1 - Relupr v
T M1 global SrvUR|

-

Etkova 18.2.2. To mpoypapUaTIOTIKG TTAQKISLA YLa TNV Eappoyn TEAATN - eEunnpeTnTH.

Me 1o otolxeio Web1 otéAvoupe oe ouykekpluévo URL Ti¢ mAnpodopieg mou lodyet o xph-
oTtNng ota mAaiola Kelévou pe tnv evitoAn Webl.Get. Kat 6tav mapahdBel Kamola andavinon
adoU ehéyEoupe OTL Sev ExeL CUMPEL KATIOLO OPAALO EVNLEPWVOULE TO GTOLXELO TOU TEPLNYNTH.

31O TPOYPAUUATIOTIKO TiEpLBAMov, Etkova 18.2.2, daivetal n apxikonoinon tng uetapin-
¢ SrvURL pe to url oto omolo €xoupe aveBaoel To apyeio service.php. Zuykekpiuéva, yia url
ypadoupe http://epal-ag-ioann.att.sch.gr?service.php?name-=.

To apxeio service.php daivetal mopakdtw.
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<?php
header("Content-Type: text/html; charset=utf-8");
echo '<body style="background-color:yellow">'";
echo '<b><font face="ARIAL" size="18">";
if (rand()&1==1)
{
echo "Mnpdpoeicampwradintic”.S_GET["name"]." ".$_GET["omada"]." Opaddpal!! ";
}
else
{
echo S_GET["name"]." eloan ".5_GET["omada"].".Ynopipdaotnkeg!!!";
}

>

2to napadelypd pog éxoupe avePaoel 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=<to dvoua
opadag>. <To 6vopa> €lvol QUTO TIOU YPAapE YLl OVOUQ Kot <TO Ovoua opadac> eival auto
Tou ypaape ya évopa opadog. Mo mapddelypa va Swooape ylo ovoua Yiannis Kat yla ovopa
oudadag Olympiakos, tote to url mou dnuloupyeital eivat:

http://epal-ag-ioann.att.sch.gr?service.php?name=Yiannis&omada=0lympiakos

Jtnv mAeupd tou efumnpetnT HE TV XPAon tng MetapAntic $_GET["name"] ko
GET["omada"] xelpl{opaocte T mAnpodopieg mou €xouv oToAel Ue tnv evioAn get. Me Tuyaio
TPOTO XpnoLuonolwvtag tny evtoAn (rand()&1) mou mapdyel tuxaia pio T LeTafl Twv TUWY
11 0 kal emhéyetal petafy SVo SLabEoiuwy UNVUUATWY To éva Kat epdavileTal wg amotéAeoua
NG LOTOoEAISAG TNG UTINPECLAC TTOU TIAPEXEL O EEUTNPETNTNAC To omolo Kat epdaviletat otnv 000-
vn oTo avtikeipevo webviewer tng epappoyng oid.

18.3 YAOMOLNOELG LE LOVTENO TIEAATN — EEUTNPETNTH] KOl server-side TtpoypoLpLpLo-
TWOMO o€ php

2tn ouvéxela Ba SoUe WG UMopoUUE va SNnULOUPYHCOUE Wia amAn edapuoyn yla ouvo-
HAia (chat) oto Kvnto pag. H edappoyr pag éxel tnv 08ovn onwce daivetat otny Ewova 18.3.1.
Mepléxel ta €€ng otoyeio.

‘Eva label padl pe to avtiotowo textbox yla Tnv eLcaywyn ovouaTog.

‘Eva label padi pe to avtiotolyo textbox yla tnv elcaywyr Tou HhvOUATOG.

Téooepa KOUTLA.

EmumAgov duo textbox pall pe label.

‘Eval aQVTIKELEVO N 0paTO TUTIOU Web, yia tn cUvdeon pag otn oeAiba.

‘Eva avTIKelpevo ptn opato tumou clock.
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¢ hidden components in

Ic Preview on Ta

5
si2Chat
Nickname: |
MYNHMA

Amogrohn resst Anym cha wAnxTp |

TeAeuraio plvnpa

Ohoxhnpn n cuvoia

Non-visible components

Web1 Clockl

Ewkova 18.3.1. 096vn epapuoync chat.

(s resetall L5 false -

= Screenl
8 B HorizontalArangement!

Labell
L nick

8 B HorzontalAmangementd
AlLabeld
L TextBox1

s A HorizontalArrangement2

send

Rename  Delete

Media

3.png
Upload File .

2Tn CUVEXELQ APXLKOTIOLOUE TIG UETOPBANTEG Hag. H emegepyacia Twv Se60UEVWY TTOU OTEA-
VOULE TIPOYULATOTOLOUVTAL HE ToV (510 TpOmo oto (6o url pe tn xprion tou apxeiou chat.php to
ornolo Sivetal mapakdatw.
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<?php
Schfile = "chat.txt";
Schnd = fopen(Schfile, "r");
Sdat = fread(Schnd , filesize(Schfile));
fclose(Schnd);
Schfilea = "chata.txt";
Schnda = fopen(Schfilea, "r");
Sdata = fread(Schnda , filesize(Schfilea));
fclose(Schnda);
if (substr($_GET["nick"],0,12)=="frankenstein") {
if (S_GET["msg"]=="rec!all")
echo Sdata;
elseif (5_GET["msg"]=="asktime")
echo Sdat."\n";
else {
if (Sdat==".") Sdat="";
if (Sdata==".") Sdata="";
Sdat=5_GET["nick"]."\n".5_GET["msg"];
Schnd = fopen(Schfile, "w") or die("Cannot open file: ".Schfile);
fwrite(Schnd, Sdat);
fclose(Schnd);
echo Sdat."\n";
Sdata=$_GET["nick"]."\n".$_GET["msg"].$data."\n";
Schnda = fopen(Schfilea, "w") or die("Cannot open file: ".Schfilea);
fwrite(Schnda, Sdata);
fclose(Schnda);
}
}
elseif ($_GET["nick"]=="frankadmin") {
if (S_GET["msg"]=="rst"} {
Schnd = fopen(Schfile, "w") or die("Cannot open file: ".Schfile);
fwrite(Schnd, ".");
fclose(Schnd);
Schnda = fopen(Schfilea, "w") or die("Cannot open file: ".Schfilea);
fwrite(Schnda, ".");
fclose(Schnda);
echo "reset done";
}
} else
echo "Aev eloat yvwotog ".S_GET["nick"]."\n" ;

>
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H edappoyn pag Asttoupyel we e€ng: Av dwaooupe oav dvopa to frankestein povo tote pmno-
poUpe va oteihoupe puRvupa. Eniong povo o xpriotng frankadmin umopei va oproet tnv 0Bovn
KaL va paypotonotnoet reset. Otav evepyoroteitat to clock otéAvetal n mAnpodopia oto url
Kat ekteleital to chat.php apyeio. H evtolr .LostFocus onuaivet otL matdpe va ypaoupe oe
£va textbox kat otn cuvéxela Otav matAaue Mavw o GANo onueio mavw otnv 00ovn YAvetal n
enadn Ue to textbox, onote £xouue .LostFocus. To avtiotpodo eival to .GotFocus.

Ta MPOYPAUUATIOTIKA TTAAKISLA dhaivovTol OTIC TaPOKATW ELKOVEG.
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when [=5E) . Timer
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sl TextBox1 - B Text -
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Opyavwon kat dtaxeipion dedopévwv



19. Opyavwon kat diaxeipion 6edopévwv

Evotnteg Kedahaiou

¢ Alayxeipion Aiotag

e Ixeblaopoc kat dnuoupyia amhng paong (TinyDB)
¢ Alaxeipion amAng Baong (TinyDB)
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19.1 Awyeipion Aiotag

Eidape og mponyoLupevo kedpdlalo tnv 086vn recmemo. MNape og autn tnv 086vn KaL mpo-
oB€toupe pla Alota (Listview) amd tnv katnyopla userinterface. Itnv mopakatw ekova paivetat
nw¢ Ba givat n 0B6vn.

MyFAVORITEapp!!! = open

W play_stop

&= Delete
—
= List\iew!
® [ VericalArangement!
& back
Back to Menu ® SoundRecorder!
¥ Player1
TinyDB1

Clock1

Rename  Delete

Ewkova 19.1.1. H o96vn recmemo.

Whenopen_list.click: to emopevo koupmi Ba gpdavilel ¢ eyypadeg tng PAcng Hag os Ui
Aota. I’ auto kabopiloupe we otolyeia (elements) tng Aiotag tic TikéTec (getTags) Twv eyypo-
$wv tng Bdong.

when _Click

CHEEE Listview1 - [ Visible - JORIL true - |
5 Listview1 ~ i Elements ~ RURESG=1IN TinyDB1 + JeliEl S
-

Ewkéva 19.1.2. Awayeipion tn¢ Alotac.

WhenlListView1.AfterPicking: autr n evépyela oupPaivel pOALG emNéEoupe €va oToLKElD
(element) amd t Aiota, To omoio avtloToLKEL O NXNTIKO apxeio TG Baong Sedopévwy. Evepyo-
mtotel ta SU0 KouumLd ou BEAOUE va elval eveEpyd MOVO OTaV UTIAPXEL ETUAEYUEVO ap)eio, eite
ylo VO TO avortopdyoupe eite yla va to Staypaoupe (Kot ta omola eival amevepyomotnpéva
KaTA TNV €KKlvnon tng edapuoync).

when AfterPicking
do

Ewkéva 19.1.3. Emtidoyn amo t Alota.
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19.2 IxebLaopdg Ko Snuovpyia anAng Baong (TinyDB)

WhenSoundRecorderl.AfterSoundRecorded: os kd6e stop tou SoundRecorder, énutovysi-
TaL €va IPOoWPLVO apxelo nxou, To omolo mpémnel va to anobnkelooupe otn BAon KA OAALWE
Ba xaBel. KahoUpe Aounov tnv TinyDb.StoreValue kat wg Tiun mpog anoBrkevon (ValueToStore)
opiloupe tnv petaPAntr Sound tng evépyelag autng. OEAoupe n amobrkeuon va ylvetal auto-
pata pe popdr ovouartog “Recordingat:” kot tnv nuepopnvia/wpa Snuioupyiag tou ondte, n
eTIKETA (tag) Tou apxeiou mpog amoBnkeuon Ba €xeL £va KELMEVO Kal TNV nuepopnvia. MNa vo
emutevyBei autn n évwaon, 8Uo (N mepLocoTepWV) SLOPOPETIKWY TUNUATWY KELUEVOU OFE £va, XPN-
OLUOTIOLOUE TNV eVTOAN Join TN opddag evtoAwv Text.

UL LN SoundRecordert PTG RET W

sound
do call QITiel=ilEd -StoreValue
tag | join
call (eEFIE FormatDateTime
instant | call (SLESIED Now
LELCUNER MMiddiyyyy hhimmiss a Jg

valueToStore | get LD
Ewkova 19.2.1. Etoaywyn 6ebouévwy otn Baon.
19.3 Awayeipion anAng paong (TinyDB)

Whendelete_file.Click: E6w, kahoUpe tnv Aettoupyia ClearTag tng Baong, wote va Staypoa-
del to emheyuévo apyeio e Alotag (selection), and tn Paon dedopévwy. Mpoooxn! Asv Sia-
ypadetal and tn pvAun tng ouokeung! MapdAAnAa, kAelvoupe tn Alota KL amevepyomoLloU e To
KOU L.

when Click

do | call QIIEEEEEd ClearTag
CN Listview - B
Y Listview? - W Visidle - Kol false

Sy Delele _iile - Enabled - RN false

LSS

Ewkova 19.3.1. Awaypapr and t Bdon.

Whenplay_stop.Click: Autd to koupri to matdpe otov OEAOUUE va 0KOUGOUE 1 vl OTOUO-
THOOUUE TO em\eypevo apxeio. M’ auto ehéyxoupe tnv WBLotnta tou Player, IsPlaying. Av givat
Yeubéc, dnhadn dev avamopdyel, T0te cuvdEoupe tov Player pe to apxeio tng emhoyng Hog
(source) ka evepyoroloU e tnv evioAr Start. ANLWG, av eivat o€ daon avamapaywync, SnAadn
aAndec, TOTe amhd evepyoroloV e tnv evtoln Stop. TéENog, kAeivoupe tnv Aiota.
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when [EESI S Click
do | @ if

£ .Getvalue

valuelfTagMofThere

Ewodva 19.3.2. Avamapaywyn Tou fjxou.

Whenback.Click: Matwvtag to koupni autd evepyomoloUue tv 0Bovn pe ovoua “Menu”,
OTNV MEPLMTWON OV XPNOLUOToLoU e TTOANEG 000vVeC Kal BEAoU e va eMLOTPEDEL OE Eva ApYLKO
pevol. AMLWG UmopoU e va Ty avtikataotiooupe pe “CloseApplication” dv n ebappoyn pag
elvat ave€aptntn kat OEhou e va TepUaTileL.

when LEEES Click

do | open another screenscreenName

Etkova 19.3.3. Emtiotpocn oto Baotko pevou.
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Anpooicuon piag ebappoyng



20. Anpoociguon puog edopoyns

Evotnteg Kedpalaiov

Avouytr 61abeon tou £pyou
JuumAfipwon dnAwtikol (manifest)
AldBeon oto upL KOO (tpomot)
AlKOLWUOTO OTOV KWO LKA

Texvikég NMpowBnong kat MwWANCEWV NAEKTPOVIKWY MPOIOVTWY
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20.1 Avouxtn 81dBeon tou €pyou

H 61aBeon evag €pyou umopetl va eival eite dwpedyv eite ent mMAnpwpn. Eniong pa dwpedv
ebappoyn unopel va SlatiBetat wg €xet (otnv APK tng popdn)  1e avolytd tov Kwdika (wg aia
project). Zuxva ebappoyEC TOU SLABETOUV AVOLYXTO TOV KWELKA Elval EKTTOLOEUTIKEG EDOPUOYEC I
ebappoyeg mou dnuioupyndnkav Pact{opeves oe KWELIKA armd GAAEG avoLXTEC ebapUOyEC.

Mrnopeite va SlaBéoete avolytr Ty ebappoyn oo péow tou ApplnventorGallery mou elda-
Ue og mponyouueva kedpalata ) TPoohEPovTag Katd MePIMTwaon npocBacn oTo avolXto £pyo
oac. Eniong unapyouv Sladopeg Lotooehideg kal fora ota omola HMopeite va avaptioeTe Eva
dia project.

20.2 ZupnAnpwon SnAwtikov (manifest)

Me tnv ohokAnpwon tng ebappoyng eivat oKOTLUN N CUUMANPWON Tou SnAwTIKOU tne. MALov
Sev Ba tpExeL pEow Tou Applnventor kal eival owoTto va mpoacdlopilovral Pe cadrvela oL amal-
TNoelg TNG. Otav dtapopdwvoupe Thv epappoyn (apxeio APK) auth mpemnel va mepthapfavet Ta
OXETIKA OTOLKELQL.

XpNOLUOMOLELOTE TNV EUMELPIQ 0AC YLOL VA EVTOTIIOETE OTO £pY0 0aG MOV Kataypddovtal Ta
otolyeia autd, meplhoppavopévwy Twv ekdooewy, TPV kKAeloste tnv edappoyn cag, Snuoup-
ywvtag éva APK. Mpoaooxn, 0pwg, lval apketd otolyela mou dev umopeite va aAAAeTe, OMWC TO
eldxioto APl oto omoio aneuBuvetal n ebappoyn, adol auTd £Xouv pUBULOTEL KATA TNV ava-
nitu€n Tou 16tou Tou mepLBaiiovroc.

20.3 AwaBeon oto eupL Koo (Ttpomot)

Eldape vwpitepa mwc yivetal avaptnon otnv AlGallery. XI\adeg xprioteg éxouv mpocBaon
£Kel, Omwce Kot ota Fora tou Applnventor2. Mpodavwg autog sival evag tpomog npdoBacng ato
€UPU KOLVO, ELOIKA YLaL La avoLyTn ebapuoyr. ATALTEL TV avApTNon KATOLWY CUUITANPWHLOTL-
Kwv TAnpodopLwv.

Me tnv mpoinobean OTL £XETE CUUMANPWHEVO SNAWTLKO, TNV epappoyr os popdr APK kat
T(POKELTAL YO TIPWTOTUTIN £PAPHUOYI UITOPELTE VA AMOKTNOETE £va LovVaSIKO KAELSL yla Snpoot-
guon oto google market. Avalnteiote Tov Tpomo oto Internet. KaAo elval va €XeTe GUYKEVTPWOEL
mAnpodopleg kat screenshots yla Tnv epappoyn oag, va EXeTe Kataypay el ta Sikolwuato npo-
oBaong mou amattel kat va xete anodaaciost av tn SlaBEteTe SWPEAV 1 ML MANPWUI TPV TIPO-
xwpnoete. Otav oAokANPWOETE GUYKPLVETE TLG EVEPYELEG 0OG e O0a avadEpovtal oTo Kedpalalo
12 eldka oe oxéon pe tnv Pndlakn umoypadn.

‘EvOg akOpN TPOTOG, Kol TIAAL yLol TTPWTOTUTN dapuoyn, elval va amokTRoeTe évav gr-code
Yl Lo Tpwtotunn ebappoyn OMwE EKEVOC TTIOU XPNOLUOTOLoaue oto kedpaiato 13 yla va
gykataotnooupe tov MIT emulator. Kot AL amattoUvTal oL EVEPYELEC TNG TPONYOUEVNG TEPI-
ntwong. Avalnteilote oto Internettov TPOMO yLa VOl ATTOKTIOETE TOV KWSLKO auTo.

20.4 AwKOLWLOTO OTOV KWK

000 ouleloupe TNV EPAPLOYI HOG VLA EKTIALOEUTIKOUE OKOTIOUC KOL TNV KPATAUE QVOLXTH,
n Kkowotnta avamntuéng tou Applnventor Selxvel avoyr otnv emavaypnolponoinon kwdika. Ei-
Sape otL oto Gallery cupmAnpwvou pe Kat TAnpodopleg yla KWSLKO TToU TUXOV XPNOLLOTIOL OO LE
amno aMhec epaployEC.

Ouwcg otav pla edpoappoyn ByeL otnv ayopd oL OpoL yivovtal Tio auotnpol. Aratteital £vag
BaBuog mpwrtotumiog Onwe dn avadEpape oTnV MPONYoUUEVN Tapaypado Kol Sev HmopoU e
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VL VAP AYOUE pLa GAAN ebappoyn Intwvtag apolPn, edika av n apxkn ATav Swpeav. Avti-
otolya Sev umapxet Aoyog va emtp£oupe TNV avtlypadr) Tou Skol pog, mPwTdTuTou, KWaLKa
av &ev éxoupe SLABOEoEL KATIOLO TTPONYOUUEVN £KS0ON QVOLYTH) OTIOTE TA MPAYUATA TEPLTAEKO-
vtoL. Kot aAL piéte pio Latid oTig OXETIKESG TINYEG TTou avoadEpovtal oto kedpdhato 12.

20.5 Texvikeg NpowOnong Ko NWARCEWV NAEKTPOVLKWV TIPOIOVTWY

Ma tv npowdnon tng edapuoyng oag oto google market (n Play Store) sival okomipo va
£XETE CUYKEVTPWOEL TO amapaitnTo yla pio KaAr moapouasioon UALKO. Asite pia Alota pe to TL
xpeLdleote e6w: http://developer.android.com/distribute/tools/launch-checklist.html.

H owoTtn Kotnyoplomoinon Kot TNV CUUMANPWON TNG MApoUsiacng elval TOAU OnUAVTKA.
Ol edpappoyég mou KukAodopouv oTnV NAEKTPOVIKA ayopd elvat MAUTOAAEG Kat lval eUKOAO va
TIEPALOEL KATIOLA ATTALPOTAPNTN OV EXEL Urtel o AABog Katnyopla n €xel acadn meptypadn.

Yrnapyel akopa n emhoyr) tou in-gamebilling oe dwpedv edappoyeg, olaitepa matyvidia. e
OLUTEC TLG TIEPUTTWOELG, WoLaitepa Sladedopéveg ota Aeyopeva browsergames, To matyvidt sivat
Swpedv oA UTTAPXOUV TTANPWVOLEVA OVTIKEILEVO OE AUTO TIOU TAPEXOUV TTAEOVEKT LOTA £Va-
VIL TWV TTAYTWVY TTou Sev MIAEYOUV VO TA TANPWOOUV. AUTH N PAKTIKN €lval APKETA EVOXANTIKA
KalL yla auTo To AOyo Hovo Wiaitepa evdladEpovta matyvibla katadEpvouy va tny emtBalouv.

Kat yla autd ta Intipota Xproleg elvat oL tnyég oto kedpaiato 12.
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NMAPAPTHMA A

Katnyopieg Mopwv (nnyn Android Developer Guide: http://developer.android.com/guide/
topics/resources/providing-resources.html#BestMatch)

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

¢ Shapes

¢ 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/ Arbitrary filesto save in their raw form. To open these resources with arawlnputStream,

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

Yrootnpbuevol mpoadloplopoi (mnyr Android Developer Guide: http://developer.android.
com/guide/topics/resources/providing-resources.html#table2)

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.
mce310-mncd4 | on any carrier, mcc310-mnc@84 is U.S. on Verizon, and mcc208-mncoo is
mcc268-mncod | France on Orange.

etc. 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 ISO 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 %jfl"tﬁl 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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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 Ul.

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
h1e24dp

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 AP 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
e 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 port e port: Device is in portrait orientation (vertical)
orientation land e 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 e car: Device is displaying in a car dock
desk ¢ desk: Device is displaying in a desk dock
tele\./1510n e television: Device is displaying on a television, providing a «ten
appliancewatch 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
e appliance: Device is serving as an appliance, with no display
e watch: Device has a display and is worn on the wrist
Added in API level 8, television added in APl 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 e night: Night time
notnight * 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 pixel | 1dpi e 1ldpi: Low-density screens; approximately 120dpi.
density (dpi) mdpi * mdpi: Medium-density (on traditional HVGA) screens; approximately
hdpi 160dpi.
xhdpi ¢ hdpi: High-density screens; approximately 240dpi.
xxhdpi
P . e xhdpi: Extra-high-density screens; approximately 320dpi. Added in
xxxhdpi
APl Level 8
nodpi . . . .
tvdpi e 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 keyssoft: 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 * 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  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
(AP 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 emheypévwy 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 pakelo «Android» kat emdé€te «Android Application Project». MpoxwpnoTte.

Y10 mapabupo «New Android Application» Ba deite media mou mpémnel va pubpioste. Avape-
0Q 0€ OUTA TO OVOUA TNG EPAPUOYNG, TOU €PYOU KAl TOU TAKETOU. Ta SU0 MPWTA UmopolV va
elvat ta (dla evw to Tpito Kahd elval va oxetietal. Emiong Ba oag emutpéPel va emidé€ete o
SDK tng eAdxiotng npog ta micw cuppatotntag, To SDK otdyo kat to SDK pe to omoio Ba yivel n
uetadpaocn. Ta Suo teAevtaia pPmopoUlv va elval Ta (Sla Onwe Kat To mpwTo av Sev oag evola-
dépeLva nailel n epappoyr] oag oe dAAeg ekdooelg. TENOG umopeite va emAé€ete tnv epdavion
(Bepa) tng edappoyng oag.

Quotka umopeite va adnoete T1¢ emdoyEg SDK wg €xouv. Apyotepa Bo pmopeite va xpn-
OLUOTIOLOETE TNV EUMELPLO 0OC YL VAL ETUAEYETE TIG OXETIKEG PUBUICELS WOTE va tpoadEpouy
KaAUTEPN LoOppOTTiaL LETAEY TNG MAPEXOUEVNG EUMELPLAC KOl TNG EUPUTNTAC TWV CUCKEVWV (Kalt
apa Twv ek6OCEWV) OTIC omoiec Ba TpEXEL N epappoyr] oag. MPoxwPNoTE.

Jtnv enopevn 00o6vn «Configure Project» emdé€te va dnuioupynBel ekovidlo ekkivnong
(launcher icon) ywa tnv epappoyn oag, pa dpaoctnplotnta (activity) kat va dnuouvpynBel to
£pyo oag oto workspace cag. Mpoxwpnote.

210 napdbupo «Launcher lcon» pnopeite va emAEEETE TO €lkOViSLO eKKivnong Kat va puBui-
OETE TIG LBLOTNTEC epdaviong. MpoxwproTe.

Y10 nopdbupo «Create Activity» pnopeite va puBuioete tn Asttoupyia Tou eviaiou mapdbu-
pou Steradng tng ebapuoyng oac. Adnote emtheyuévn t dnuovpyia («Create Activity») kat
KoTd potipnon emléfte « Blank Activity». Mpoxwpnote.

Jtnv emdpevn 006vn «Blank Activity» Ba Seite pia emokomnon Twv AEMTopePELWY TNG (KUPL-
ag) ApaotnpldtNTOC TOU £pyou TipLV artd T dnutoupyia tou. Mmopeite va aAaeTe ta ovopata
Twv Spaotnplotitwy Kat tn Statagn, aAAd auto Ba SUoKOAEPEL lOWG EMOUEVEC EPYAOTNPLOKEG
Spaotnplotnteg. OAokAnpwote Kat Ba SnpioupynBel to £pyo oag.

To Eclipse Ba dnpioupynosL To £pyo oag, avolyovtag To apxeio Spaoctnplotntas. Mnv avnou-
Xelte mapa oAU yLo To MePLEXOUEVO TWV apXElwV. Pifte pdvo pia patid otov KataAoyo (directory)
Tou €pyou. EmBeBalwote 6TL uTAp)ouV Ta oTolxela mou avadépape otnyv napaypado 1.1

KEDAAAIO 3
Apactnpotnta 3.1
Alahe€te €vav TUTo oxeblaonc. O amAouotepoc lval o Aeyopevog LinearLayout yia mpoda-
vel¢ Adyouc: taktomolel Tig 0Yelc mou BENoupe va pailvovtal eite oe opl{OvTia £(Te 08 KOTAKO-
pudn Statan. Me opl{OVTLO TPOCAVATOALCO TOTOBETEL OYELS MO apLoTEPA TIPOC Ta HeELA EVW
HE KOTakopudo amd mavw TPog To KATW. Ma va To KAVEL QUTO To otolxeio oxedloong xpnoiuo-
rotel Ta yapoaktnplotikd/ mapapétpoug 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 £va VEO XOPAKTNPLOTIKO, TIPOCGHECTE WL VEQ YPOUI UETA OO ToV oplL-
ouo tou «layout_height». Ta xopaKTtnpLOTIKA L0AYOVTAL TTANKTPOAOYWVTAC MPwTa «android:».
KaBwg mAnktpohoyeite TNV dvw kAtw TeAeia, To Eclipse Ba epdavioel Eva KatdAoyo oxeTIKWY
XapoKTNpLoTIKwy. Mropeite eite va cuvexioete va mAnktpoloyeite yla va meplopioete t Ai-
OTQ TPOTACEWV £L(TE HE KUALON vl eTAEEETE €val e TO TIOVTIKL 0aC. ETAEETE TO XOPOKTNPLOTIKO
«android: gravity». Yrmdpxouv moA\Q akOUa XapaKTNPLOTIKA OTtwg daivetal otn Alota.

Ewodayete «center_horizontal» w¢ TN yla T gravity wote OAa Ta otolelo mou mepthayl-
Bavovtal oto oxeSLOOTIKO HOG OTOLXELD VO KEVTPAPOVTAL WG TIPOG TNV opLllovTtia SLAoTaaor Tou:

android:gravity="center_horizontal"

Ac¢ pooBéoou e Twpa kamoleg oPeLg (Views) oto oxeblaotiko otolyeio pog. Onwg eimaype ot
OYEeLg elval Ta opatd otolyela tng Slemadng xprnotn. Ztov Kwdika pag ol 0Yelg Tonobetouvral
OTLG YPOUUEG HETOEL TOU TeAeuTaloU XopakTnpLloTikoL (android:orientation="vertical" >) kat tou
kAeloipartog Tou oxedlaotikol otolyeiou (</LinearLayout>). Av Eekwvioou e o k&rmola and au-
TEC TIC YPOUUEG TTANKTPOAOYWVTAC «<» To Eclipse kat maAL Ba mapouaoidosl Aiota Stabéoipuwy
KatdAAnAwv otolxeiwv yia va emAEEOUUE.

Enihéyovrag «TextView» Ba epdaviotel o akohoubog kwdikag: <TextView />. OL 0L cuvh-
Bwg dev ypetalovrol S1adopETIKA OTOLKELD YL TO KAEIGLUO TOUC, APKEL O XAPOKTAPOC «/».

Awote otn véa OYn pag tn duvatotnta va mpocapUoleTal oTo PEYeOOC TOU TTEPLEYOUEVOU
¢ Slvovtag T16o0 0To XapaKTNPLoTKO layout_width 6oo kat oto layout_height tnv Tyun «wrap_
content» mAnktpoloywvrtog «android:» kal emAéyovtacg amo tn Alota mpotdccwy. MNpoobeoe
€va Kelpevo onwg to «Hello there» ota yapaktnpELoTkA Pe Tov dlo tpdmo. O kwdikag Thg oPng
KELLEVOU oo Ba elval Twpo KAMWCE £TOL:

<TextView

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello there"/>

IwoTte To apyelo.

Noyika Ba AaBete pia mpoeldomnoinon (warning) tou tumou «Hardcoded string ... should use
@string resource». Mmnopeite av B€AeTe va TNV ayvonoete OUwWG 0 Aoyog mou gudaviletal eivat
otL 10 Eclipse Bewpel mpotiudtepo oL cupBoloaelpéc (string) mou ypnotpomnoloUpe va opilovtal
otoug opoug Sedopévwy we Ttipég. AN Bélete va to SlopBwoete, mpaypa mou Bo eKTLUAOETE
otav 0 KWOIKAC oag pLeyoAwaoeL Kanwe, Bpeite otov unokatdloyo res/values to apyeio strings.
XM Kot avoi€te to amd tnv KatdAAnAn etikéTa.

Méoa oto apyeio, to Eclipse €xeL N6n mpocBéael kamoleg Baotkég cupPolooelpEG. MpLv To
KAeiowlo ( eyypadn « </resources> ») pooBeote Lo kavolpla pe ovopa T.y. «hello» kat Tun
v oupPBolooelpd «Hello there». OQuolaotikd Ba mpooBEgoupe KATL oavy :

<string name="hello">Hello there</string>

Twpa UMOPOUE VA XPNOLUOTIOL)COUE T GUUBOAOCELPA Lag OTIou BENoU e avadepopevol
0€ AUt Ue To ovopa «hello». Av emotpéoupe otnv OYn Hag UTOPOUE VA TPOTIOTIOL|OOUE
v teAevtaia WOLOTNTA WG EENAG:

android:text="@string/hello"

Av cwooupe naiL n mpoetdonoinon dev Ba eudpaviotel MAEov.

Oa oAokAnpwaoou e To oXeSLACTIKO Lag oTtolxelo mpoaBEtovtag éva kouuni (button). Mpwta
OUWG O¢ TAuE va tpooBécoupe oto apyelo res/values/strings.xml to kelpevo mou Ba daivetal
TIOVW OTO KOUUTTL LOC UE TN YPALUA:

<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 ¢ptidfte éva Button. O kwbikag 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 empelntr) XML . Evtomiote tov
KwdLka Ttou ypaate yio to Kouprni (Button) kat mpooB£ote To XapaKTNELOTIKO ID XpNoLUomoLw-
VTaG TNV oUvTagn mou okoAouBel Kal LETA amoBNKeVUOTE:

android:id="@+id/myButton"

Mnyaivete oto KUPLO apyelo dpactnplotnTac TNG ebaApHUOYNG oag Kol dnUloupyeioTe pla
YPOUMN KATW amo tnv dnAwon tng kKAaong. Elvat n mpwtn ypouun Kkat 6a mpeneL va ypadet KAt
Onwc:

public class MainActivity extends Activity {
MpocBéote Tn SnAwon petaAntic:
private Button theButton;

To Eclipse, av 6ev €xete 6N elo0dyeL Tov TUMo Button Ba SlapaptupnBel pe kamolo uRvupua
Tou tUmou «Button cannot be resolved to a type». Mo va eLl0dyoue Tov €tolpo TUmo Button tou
Android, mepvape to movtikt Tavw omo t AéEn Button kat to Eclipse Sivel kal mdaAL pia Alota
amo npotaocelg. Emhé€te «Import ‘Button’ (android.widget)».

Emotpéte otn oxeblaon Omou Umopeite va avaktiosTe pla avadopad atnv avtiotolyn ogn
Kot vo TNV amoBnkevoete otn PetaBAntr mou €xete Nén dnuloupynoet. Itn uébodo onCreate
otn Spaoctnplotnta (Activity) apéowc PLETA TN ypappn Omou €xete opioet tn Sudtadn:

setContentView(R.layout.activity_main);

MpooB£aote TN ypapun avaktnong tou Button wg e€nc:

theButton = (Button)findViewByld();

Méoa otig mapevBeaelg tou «findViewByld()» mAnktpoAoynote «R.». To Eclipse Ba epdavi-
o€L, yla GAAN pa dpopa, pia Alota mibavwy Tonwyv mopwv. Emhégte «id». MAnktpoloynote dAAn
uia tedeia. Twpa to Eclipse Ba eudavicst pia Aiota umtapxouowv Tipwy ID. EmAéEte autnv mou
£€xouue dwaoel ato Button («myButton»).

‘Exete twpa avabéoel Tnv avadopd atnv ogn button otn véa petaBAntn mou Snuioupyroote
Slakpilvovtag tnv 6Yin XpNOLLOTOLWVTAC TNV TUTOTNTA TNG (ID).

Apaotnplotnta 3.5

Mpwta TpEMEL va oploeTte WG n KAdon Activity 6o UAOTIOLOEL T GUYKEKPLUEVN Olemadr).
AuTO ylvetal emekteivovtog TNV apyikn SnAwon tng KAGong pe tn Satumwaon «implements
OnClickListener». ETol Twpa n MPWTN YPAUUNA TOU avtiotolyou apxeiou Ba poldlel KAMWCE £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 TUTMO (emloyr «Ilmport 'OnClickListener'
(android.view.View)»). Auto opwc dev apkel. To Eclipse mepipével va uhomotioou e pia pébodo
Kot autod o KAVOUE.
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Emotpédovtag otn puéBodo onCreate eviomiote T ypOUUr OMOU KOTA TNV MPONYOUUEVN
Sdpaotnplotnta avabéoarte tnv avadopd otnv 6Yn Button otn petaPAntr mou eiyate oplost:

theButton = (Button)findViewByld(R.id.myButton);

AUEOWC UETA TIPOOOEOTE LA VPO OVALLOVIG VL0 YEYOVOTA WG €ENG:

theButton.setOnClickListener(this);

H ypoapun autn amattel anod v epapuoyn va mopakolouBel yia KAk avw oto Button.
Evtog twv mopevOEoewv mPoaSLopIlETOL TO AVTIKELLEVO XELPLOTAG TWV KALK. TNV MEPUTTWON HOC
TIPOKELTAL YLaL TNV €VEPYO UAomoinaon tng idlag tng kKAdong Activity («this»). H 8éon otnv onola
vAomoloUvTal N avauovn Kal n avtomokpLon ota yeyovota, n pEBodog otnv omolia evtadooovtal
KQL TO QVTIKELEVO XELPLOTAG Elval Kpiolpa yia tn Aettoupyia pag Android edapuoyng, mepLooo-
TEPA OUWG YL AUTO apPyOTEPQ.

Arnopével n Slaxeiplon Twv cuppavtwy. MNa to okomod autd Ba dnuoupyrnoouue t HEBodo
onClick apéowg petda amo to kAsiopo tng uebodou onCreate:

public void onClick(View v){
//ebw mnyaivel o kwIKag ou Xelpiletal Ta KALK
}

Kat A Ba ypelaotel va elodyoups tov TUTo «View» kdvovtag tnv emhoyn «lmport 'View'
(android.view)» . Otav €va yeyovdg tUmou KALK EUaVIOTEL TO TTEPLEXOUEVO TNG UEBOSoU Ba exte-
Aeotel. To v (mou elvat tumou View) sival mapapuetpog tng pebodou mou xpnoLomnoleltat yla va
AndBel pia avadopd otnv oYn (View) dmou €ytve To KAIK wOoTe va yivel n tavtonoinon.

Mpénel twpa va TautonolnBei n 6Pn mou £xet emheyel pe To KA. H mopakoAouBnon twv
KAWK yivetal amo pia povo pubuion. Opwg péoa otov Kwdika dlaxeiplong n epappoyr] punopel
Twpa va Staxwploel petatd moAAamAwy OPewv Kot apa Vo SLAaXELPLOTEL KALK O QUTEG, EAEYYO-
viog av n avadopd otn PetapAntr mou poAlG dptidfape adopd otnv cuykekpluévn ogn. Ma
nopadetypa:

if(v.getld()==theButton.getld()){
//e6w mpoypappati{ou e TNV AVTATOKPLON O€ KALK OTO KOUTTL
}

To oUYKeKPLEVO UMAOK Ba ekteheotel povo epooov To Kouprmi «matnBei» (kAk). H Suvato-
Ta auth yivetal kplown otav éxoupe TOANAMAG SLaSPACTIKA OTOLXELX TTIOU UIMOPOUV VOl «TIa-
™OBolv».

MPOYPOUUATIOTE TNV QVTATIOKPLON OTO TTATNLO» TOU KOUUTILOU WOTE Otav £XEL matnOel va
ypadel emdvw tou Pressed SnAadn «matnpuévo». O KWOIKAC cag Ba mpEmeL va LOLAEL KATWG
gtoL:

public void onClick(View v){
if(v.getld()==theButton.getld()){
theButton.setText("Pressed");
}
}

KEDAAAIO 5

Apaotnplotnta 5.2

MetadepOeite otov katdhoyo drawables 1} av dev undpyel, Snuioupyeiote tov. Ot Snut-
OUPYNROOUE PECO OE QUTOV Bat paiveTal og OAEC TIG CUOKEVEG TtoU e€uTtNPETEL N edapuoyn KOG,
aoXETWwe APl kat Staotdoswv 086vnc. Auto Sev gival YEVIKA KaAf TPAKTIKA.

Me 6e€l KAk péoa oToV KATAAOYO EMIAEETE va SNLOUPYNOETE VEO apyelo kal mpoodlopeiote
1o w¢ «Android XML File». Ztov BonB6 (wizard) mou Ba epdaviotel emNEETe amo Toug TUMOUG va
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KOTAOKEVUAOETE €va apxelo oxnuatoc (shape). Ze tétola apyeia opilouvpe pia elkova npoadlopi-
{ovTOG e OAUOVON XOPAKTNPLOTIKA TOU OXAUOTOG Kat TN R aviong toug. OVOUAoTE To apyEio
«my_shape.xml».

Mropeite Twpa va ermlé€ete anod to dpacua SLaBECIUWY YEVIKWY TUTIWV OXNUATWY IOV TTE-
papBavouv ypappeg, moparinloypaupa, eMelfelg kot SaktUAtouc. EmléEte éva opaAAnio-
ypaupo (rectangle) eme€epyalopevol to piliko (root) otolxeio oxnua (shape). Auto Ba Swoel Tov
akoAouBo kwdika:

<shape xmins:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle" >

</shape>
To mapaAAnAdypappo autd dev €xel akOpa KaBoplopéveg OLOTNTEG. MpooBEaTte LBLOTNTEG

opiZovrag pa StaBabpion, Tumo ywviwy KAT. Eival o eUkoAo amo otL dpaivetal va npooBéoete
HepLkEG kaBwc to Eclipse, evw mAnktpoloyeite Ba oag Sivel mpotdoelg yia Slabéoipa otolyeia
KOLL XOPAKTNPLOTIKA OTIOTE LE KATOLEG SOKLUEC Umopelte va TLageTe To SkO oag mapaAAnAo-
ypaupo. AoBnkelote To TEALKO amotéAeopa. To amotéAeopa auTo Ba TIPEMEL val SEXVEL KATIWG
£tol:

<shape xmins:android="http://schemas.android.com/apk/res/android"

android:shape="rectangle" >

<gradient
android:angle="270"
android:centerColor="#FFFFFFOQ"
android:endColor="#FFOOOOFF"
android:startColor="#FFFFO000"
android:type="linear" />

<corners android:radius="10dp" />

<stroke
android:width="2dp"
android:color="#FF339966" />
</shape>

KEDAAAIO 7

Apaotnpotnta 7.1.1

Ztnv apxn Tng KAGong kupLag Spactnplotntag (main Activity) kat mtpwv tn péBodo onCreate
€TUAEETE £Val OVOULA VLA TIG TIPOTLUAOELS OOG TL.X.:

public static final String MY_APP_PREFS = “MyAppPrefs”;

Aoyw public static n petaBAnt) auty Ba sival Stabéoun oe OAeG TI¢ KAAOELC YEoa otnv
ebapuoyn.

Ytnv onClick peta to onuelo mou opilete TO Kelpevo MAvVwW OTO Koupmi va elval “Pressed”
XPNOLLOMOLEIOTE TO OVOUO TNG METABANTAC YLO VO AVAKTIOETE TIG TTPOTIUNOELS. ThV wpa ou Ba
VPADETE TNV EMOUEVN YpaUUA Ba XpelaoTel va elodyeTe Kat TNV KAdon android.content. Shared
Preferences e T0 yvwaoto tpomno:

SharedPreferences thePrefs = getSharedPreferences(MY_APP_PREFS, 0);
H mpwtn mMopAdpeTpog eival To Ovopa ou opioate kal n 6eUTtepn o tpomnog (mode) mou Ba
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XPNOLUOTIOLOV UE WG TIPOETIAOYT. M VoL ETEEEPYAOTELTE TIG TPOTLUNOELG OOLC KOL VO OPLOETE TLUES
xpelalopaote évav editor:
SharedPreferences.Editor prefsEd = thePrefs.edit();

MpaTe pLa TLU OTLC TIPOTLUACELG GOG TTOU va £XEL OXEON LLE TO av matrOnke to kouurni. Emel-
61 aUTO eite €yeL yivel elte OxL n Twun Ba eival boolean. H evtoln eyypadng Ba Seiyvel Kamwg
étou:

prefsEd.putBoolean(“btnPressed”, true);

Kot yla va amoBnkeutel n enefepyaocia ocog npoobeote:

prefsEd.commit();

Twpa pnopeite va pubpuioste tnv ebappoyr o0oC WOTE AV KATIOTE MATAONKE TO KOUUTL va
daivetal «Pressed» emdvw tou Kal KABe emopevn dpopd mou avolyel n epappoyr]. Tnv onCreate
UETA ToV uTtapxovta kwoilka avaktiote Ti¢ SharedPreferences. Av mpooBéoete Tov MOPAKATW
KWOLKOL Kal «TPEEETEN TNV edapuoyn, amag kol matnBel uia popd To kouuni Ba dpaivetal mavra
TOTNUEVO:

SharedPreferences thePrefs = getSharedPreferences(MY_APP_PREFS, 0);
boolean pressed = thePrefs.getBoolean(“btnPressed”, false);
if (pressed) theButton.setText(“Pressed”);

EmBeBalwote o anotéAeopia.

Apaotnpiotnta 7.1.2
MNpooBéote petd tn Snuoupyia KwWdLKa yia ypa Lo oto Gpakeo (mavra p€oa oTo try Uimhok).
0 kwbKkag oag Ba Seiyvel KAMwG £Tal:
String fileContent = “my data file content”;
fileOut.write(fileContent.getBytes());
KAelote to pakelo:
fileOut.close();
Téloc avoifte to oapyelo kal avaktiote ta &eSopéva 00C XPNOLLOTOLWVTIOG Evay
BufferedReader. To amotéheopa Ba mpemnel va Seixvel KAMwCE £ToL:
try{
FileInputStream 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();
streamin.close();
}
catch(IOException ioe){
Log.e(“APP_TAG”, “IO Exception”, ioe);
}
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KEDAAAIO 8

Apaotnplotnta 8.2.1

ITnV KAGoN NG KUPLAG SpacTnPLOTNTAG TPOCHECTE it HETAPANTA oTNV apxr TG KAAONG N
onola Ba xpnoluonoleital 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 KOU UM TpoaB£ate Tov KwdLKa:

Log.v(LOG_TAG, "button clicked");

Oa XpelooTel, OMWG EXOUME KAVEL Kat aAoU, va elodyete To «android.util.Log» otnv KAQ-
on. Kata tnv eyypadn oto Log sival Stabéoiueg apketég uéBodol mou avtavakAoUv To okomo
TOU pnvUpatoG. ESw ypnotpomnotioape to v (amo to verbose). AlatiBevtat akopo ta d — and to
debug, To i and to information, To w a6 To warning Kal To e amo To error.

Tpé€te TNV edappoyr XpNOLLOTOLWVTAC To KoUpTL Run. Kpateiote avouytr) tnv oyn LogCat
oto Eclipse kal moatnote 1o koupni otn Slemadn Xpnotn TG CUOKEUNG oac. Avapeoa ota aAa
punvupota oto LogCat Ba mpemel va davel éva pivupa mou oto Application 8a delyvel com.
example.myfirstapp, oto Tag Ba deiyvel MainActivity, kal oto Text Ba Seixvel button clicked.

MpoXwPNOTE OTNV AVAITTUEN AVTIOTOLXWY KNVULATWY OE CNUAVTIKA onUEla oTnv epapuoyn
0QG WOTE VO UImope(te va apakoAouBroeTe TNV EEALEN TNG OO0 TPEXEL, OO TIG OXETIKEG EYyPa-

dec.

KEDAAAIO 12

Apaotnplotnta 12.3.2

Y10 Eclipse, emiAéyoupe To £pyo tng edapuoyng otov Package Explorer, emhéyoupe File kat
peta Export. Avantite to dakelo Android, emlé€te Export Android Application kat matrote
Next.

Y€ aUTO To onpelo to Eclipse Ba umoypappiosl 6o AaBn cuvavtnoe katd tn Stadkaocia tng
owkodounaonc (build) kot ta omola TPEMEL VAL AVTLLETWITLOTOUV TIPLY GUVEXLIOETE. AV SV UTTAPYOUV
aA\a AaBn emhé€te Next yla va cuveyioeTe.

210 napdbupo Keystore Selection, avalnteiote tn B€on tou apyeiou keystore mou dtiagate
0TNV TIPONYOU eV SpacTnPLOTNTA KAl ELOAYETE To password. ErAégte Next yla va cuveyioste.

EmAéfte pa B€on kat €va ovopa ya tov pakelo APK tng edpapuoyng. Auto to apxeio Ba
avaptnoete oto Google Play kot oL xprioteg Ba kateBacouv ot cUOKeUEG TouG. To Eclipse Ba
dpovtioel mAéov autopata thv unoypadr. Meta to Finish to apyeio APK Bpiokete oto onueio
mou umnodeiare.

To apxeio auto propeite mMAéov va to avtlypaete oe pa cuokeun Android. MOALG To €xete
avtypael otn ouokeun, Ppeite kat emhéfte To apxeio APK, kat akolouBrote tig odnyieg yia
V0L TO EYKOTOOTHOETE.

Eav €xete unoypael tnv aitnon cwotd , To cuotnua Ba mpEmeL va elvat og O€on va eyka-
TAOTNOEL TNV EPAPLOYI KOl EMOUEVWG Bal UMOPETETE val eKTEAEDETE TNV €kSoan NG edbapuoyng
0QG OTN GUOKEUT).

210 €€ ¢, yla KAOe véa €kdoon Tou aKETou Ba xpelaleote to 610 kAeldi Snuocicuong ondte
1NV TO YAOETE.
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