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Evyaprotieg

Apywd 0o nBeha va gvyoaplotio® Tov emPAEmovro Kabnyn K.
Aacvyévn Mnvd yuoo v avabeon g epyaciog, TV EUTICTOGHVN Kot
E0KOTEPA, Y10 TV TOALTIUN PonBeta mov pov mpocépepe oe KAOe paon
NG VAOTOINGNG TNG.

Emiong 6o 0ela va guyoplotiom ™ yuvaika Lov Kot TV OlKoYEVELD
HOV Y10l TNV OUEPLOTN VIOCTNHPIEN KOl CLUTOPACTOCN KOTE TN ddpKeln
TOV GTOVOMV LOV.

HoptOvag ALEEaVOIPOG
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Iepiinyn

Ta é€vnva Aépwvo (Smart Phone) kot ot vToloyiotéc ToOAGUNG
(Tablet PC) éyovv yiver miéov koppdtt g KaOnuepwotntog oG,
KkepOilovtag oAoéva Kol TEPIGGOTEPO £O0POC, TOGO GE EMOYYEAUOTIKY
060 kot 6€ TpocwTIKN ypnon. H ykduo tov epappoymdv yio Tig ev AOY®
GUOKEVEG LEYOAMVEL LEPAL LE TNV LEPQL.

[Mo ™ onuovpyia TG TaPOVCAS SIMAMUATIKNG EpYAciog amottnOnke
OPKETN TPOETOOGIO Kol HEAETN, TOGO HECH OOOIKTVOV OGO Kol
CYETIKAOV CLUYYPOUUUATOV, KOODS TPO TNG EVACYOANGTG LOL UE TO TOPOHV
YVOOTIKO OVTIKEIEVO eV VI PYE TPONYOOUEVT ETAPN UE TO TTEPPAALOV
gpyaciag (Mac OS X Mountain Lion), to Aoywopkd ovamruéng
epappoyav (Xcode) 1 ue ™ yAwooo mpoypoupatiopot (Objective-C).
Qg ex TovTOL AVENONKE 0 YPOVOG EVOPENS EKTOVIONG TNG OUTAMULOTIKNG
gPYOciag Kol TG EQUPUOYNG.

H mobile epoappoyn mov OSnuovpyndnke ota mloiclo ™G
OWMAMUOTIKNG  €pYAciog TPAYUATEVETOL €vo.  OLOIKTLOKO  TTowyvidl
EPOTOATAVINCEOV UECH QopNTOV cvokev®v iIPhone kon iPad, ot omoieg
YPNOLOTOOVV TO Agttovpyikd ovotnua 10S. O ypiotng Oa éxer
dvvatodtnto. va. emhégel tov TPOMO TOL MO VIOOL UETOED  ammAoy
mayvidlov (single player mode) v dwadiktvakng payng (web based battle)
HETAED TEPIGCOTEPMV TOVL EVOC YPNOTEC.

YKomo¢ G epyaciag ival va yiver pio opforoyikn TpocEyyion Tov
Aertovpykov potifov mov Ba mpémel va akoAovbeitarl dtav oyedalovon
mobile epappoyés, kaBOTL aVTEC SUPEPOVY OVGIACTIKA OO TOV TPOTO
oyedlacpov tav Desktop spappoydv.

AEEarg KAeWud: Zyedouds epapuoyns, mouyvidlt yvooswv, 10S,
iIPhone, xCode, Application, Smartphone, SQLite Database, Bluetooth,
WiFi.
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Abstract

Smart phones and tablet PCs have become a part of our everyday life,
gaining more and more ground, both in professional and personal use.
The range of applications for these devices is growing day by day.

For the creation of this thesis a lot of preparation and study has
been required, both through the Internet and related writings, as prior to
my involvement with this subject area there had been no previous contact
with the working environment (Mac OS X Mountain Lion), the software
of applications development (Xcode) or the programming language
(Objective-C). Therefore, the onset time preparing the thesis and the
application was increased.

The mobile application, which was created as a part of the thesis,
deals with an online “question & answer” game via iPhone and iPad
mobile devices that use the operating system iOS. The users will be able
to select the game mode they prefer, choosing between simple gameplay
(single player mode) and online battle (web based battle) amongst several
users.

The objective of the thesis is to rationally approach the functional
pattern that should be followed when designing mobile applications,
because they substantially differ from the way Desktop applications are
designed.

Keywords: Application design, quiz game, iOS, iPhone, xCode,
Application, Smartphone, SQL.ite Database, Bluetooth, WiFi.
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AwapOpoon Kewpuévou

210 lo kepdAoro yivetal pio elcaywyn oto B€ua TG SMAMUOTIKAG.
[Teprypdipetar cuvomtikd 1 Asttovpyict TNG EQAPUOYNS KO O TEXVOLOYIES
ot onoieg fonBovv dote vo Tporypotomotnei.

210 20 KEPAANLO TEPTYPAPOVTOL Ol ATOLTICELS Y10 TOV GYESOGUO TOV
GLOTNLOTOG KO OVOTTOGGETOL 1] Bdiom dedouévav g epappoyns. Emiong
TEPLYPAPOVTOL AETTOUEPDC Ol OTOLTNGELS Y10, TOV GYESAGUO TG Pdomng
KaOMDC KoL TV 0EG0UEVDV AVTC.

To 30 KepOholo TAPOVCIALEL TO VAIKO, TIG GULOKEVLEG KO TIG
TEXVOAOYIEC TTOL YPNOILOTOONKAV Y10 TNV EMITEVEN TNG EpYATiaC.

210 40 KePAAoo mEPLYPAPETAL 1] O1OIKOGI0 VAOTTOINOMG TG 10€0G
TNV TPA&N Kol oVOADOVTOL TA CTUOVTIKOTEPO GNLELD TOL KMOKO.

210 50 ke@dAiowo yiveronr mopovsiosn TOL OIKTLOKOV UEPOVLS TNG
EQOPULOYNG KOODG Kot avEAVOT TNG KATAGKEVTC KOl AELTOVPYIOG TOV.

210 60 Ke@dAono yivetal poe cGHvVoyn Yoo TV epyacia. Avaeépovtal
01 LEAMAOVTIKEG EMEKTAGELS TNG EPAPLOYNG KO TOL CUUTEPAGLLOTO TO, OTTOLN
TPOEKLY AV LETE TNV dnpiovpyio TnG.
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KEDAAAIO 1°
Ewoayoy

To xe@Pdloo 0VTO OMOTEAEL TNV €l100Y®YT] GTO GUGTNUA TNG
EPOUPULOYNG TOV TOLYVIOOD EPMOTOATAVTNGE®Y KAOMC Kol TNV Yvopluio pe
TIC €EVTVEG OLOKEVEG, TIG KWNTEG TAATEOPUES KOl TO. OLOPOPETIKA
AELTOVPYIKA GLGTHUOTO TTOV VITAPYOLY Y10 AVTEG.

1.1 Al00IKTVOKO T VIOl EPOTOUTOUVTIGEMV

H epoappoyn mov Omuovpyovue mPpoyHOTELETOL &V TTOLYViol
YVOGE®VY, LETAED EVOC 1 TEPIGGOTEPMOV TAUKTAOV, 1 onoia facictnke otV
yuyoymyion Tov ¥pNoTn Kot Tave omd OA0 GTO Vo, UTOPEL 0 ¥pMoTng va
OMTOKOLUCEL TEPETAUIP® YVAOGELS.

H gpappoyn avoarrdcoeton 610 Acttovpyikod cvomuo Mac OS X [1]
v 11§ cvokevég IPhone kot iPad ot omoieg ¥pnoomotovV 10 AEITOVPYIKO
ocvotnua iOS.

1.1.1 ApyrtekToviKi] EQUPROYNS

H epappoyn éxer dVo emhoyég maryviorov. H mpot agpopd to
SIKTLOKO Ty VIOl HETAEL VO MG TEGCAPMOV GLOKELAOV (TOUKTOV) Ko
Baoiletor 610 HOVTELO TELATI — SIOKOULGTY| LLE YPNION TNG OPYLTEKTOVIKTG
peer to peer. H devtepn emAoyn a@opd TV amAn ¥pnon s EQUPUOYNS
YOPIG SIKTLOKO LOVTEALO.

[Mo v Asrtovpyit TOL GCUOTAUNTOC TNG EQOPUOYNG  OPYIKA
onmovpyovue pia PBdon dedopévav 1 omoio Ba prrolevel ko o eEdyet
TIG EPOTNGELS KOL TIG OTTOVTI|GELS TOL TOLYVIOIOV.

H epappoyn Paciletor kupimg otn 0100VVIESN YPNOTOV UECH TOV
teyvoroyinv Bluetooth ko Wi-Fi kot avarticoetor otnyv mhatedpua i0S
SDK.

[21]



1.1 A1001KTVAKO TTALYVIOL EPWTOATTAVTINGEWDY

1.1.2 Bluetooth

To Bluetooth [2] elvar éva Propmyovikd mpdéTLTO YOO AGVPUOTO
npocomikd Oiktva vmoioyiot®v (Wireless Personal Area Networks,
WPAN). Ilpdkertar yoo pio acOpUOT] THAETIKOWVOVIOKY TEYVOAOYiQ
UIKPOV OTOCTAGE®MV, 1 omoio. UmMOopel Vo UETAOMOEL CNUOTH HECH
UIKPOKLUATOV 68 ynoelokés cvokevéc. Emouévmg 1o Bluetooth eivan éva
TPOTOKOAAO TO 07010 TUPEYEL TPOTLITOTOUEVT), ACVPLOTY EXKOVOVIN
avapeco oe PDA, kivntd tmAépmva, opntodg VTOAOYIGTEG, TPOCMTIKOL
VTOAOYIGTEG, EKTVMTEG, KAOMC KAl YNOLOUKES POTOYPUPIKEG UNXOVES 1)
YNEOKEG KAUEPES, UECH MG OGEAAOVS, @ONVNC Ko ToykooUimG
daBéoung yopic £101KT| AdELX padlOGLYVOTNTAG LKPNG EUPELELOGC.

1.1.3 Wi-Fi

To Wi-Fi [3] eivan pio dSnuo@iing teyvoAoyio mov emitpénel o pio,
NAEKTPOVIKY] GUGKELN TNV AVTOALNYT] OEOOUEVAOV 1] TNV GOVOEST TNE GTO
dwadiktvo acvpuato péocw padtokvpdtov. H Wi-Fi Alliance opiletr oc
Wi-Fi 6ho. ta mpoidvio acvppotov tomikoy Owktvoov (WLAN) mov
BaociCovtar ota mpotvma 802.11 tov Ivotitovtov HAexktpoddywv kot
Hlektpovikwov Mnyavikov (IEEE). Evtovtoic, dedouévov ot1 To,
neplocotepa. cOyypova, diktva WLAN Baciloviatl og avtd to TpodTLTTA, O
opog "Wi-FI" («aocvpuatn mototTnTo» oTo EAANVIKA) £XEL EMKPATHOEL
YEVIKA MG GUVMOVLLO TMOV ACVPLATOV TOTIKMOV OIKTO®V « WLAN». Avti
OKOYEVEWL TPOTOKOAA®V amoTeAel 1O  KoOEpOUEVO TTPOTLTTO TG
Bropnyaviog 6To xOPo TOV AGVPUATOV TOTIKMOV SIKTOMV.

O 6pog WiFi (Wireless Fidelity, katd tqv oporoyio High Fidelity n
omoio aPopd TNV €YyYPAP| NYOL) XPNGLOTOIEITAL Y10 VO TPOGOIOPIGEL TIG
ovokevég mov Pacifovtor oy mpodwaypaen IEEE 802.11 b/g/n xo
exméumovy oe ovyvotntec 2.4GHz. Zvvibeig epapuoyés tov eivon 1
TAPOYN OAGVPUAT®OV OLVATOTHTOV TPOGPUCNS 6TO d10dIKTLO, TNAEP®VING
uéow dwdktoov (VOIP) [4] kot dwwochvdeong peta&d MAEKTPOVIKOV
OLOKELMV OTMG TNAEOPACELS, ynolakéc kauepeg, DVD Player ot
NAEKTPOVIKOVG VLTOAOYIOTEC. X€ POPNTEC MAEKTPOVIKEG GUOKEVLEC TO
802.11 Bpiokel epapuoyés acOpuaTnG UETAOOONS, OTMG GTN UETAPOPE.
QPOTOYPUPIOV OO YNOLOKES KOAUEPEG GE VTOAOYIGTEC YO TEPUUTEPM
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1.2 Ti ovoualestol kiviytny miateopua.

eneEepyncio KoL EKTUTMOT, AV KOl GTOV TOUEN OVTOV £XEL VITOGKEMOTEL
amd 1o mpwtokoAho Bluetooth yin ta moAd pikpotepnc euPéretag
OCVPLLOTO TPOGHOTIKE diKTLO.

1.2 Tv ovopaletal Kivt TAOTQOP O,

Kwnm mlatedpupoa ovoudletor Evac vmoAoyiotg neyébovg toémnng,
mov ovvnlwg amotedeiton amd pio. 006vn pe dvvatdoTNTo AENS N Eva
HUIKpOGKOTIKO TANKTpoAOYl0. Emiong eivar yvoot) ®g Kivnty cuokewvn,
GLOKELN YEWPOG, VITOAOYIGTNG TGEMNG 1) ATAN KIvTO.

Xe évo mpooomKO ynoewko vmoloywot (PDA) oAdkinpn 1
aAANAemiOpaoT HETOED TOV XPNOTN KO TNG GLOKELNG YiveTal Héow piag
o0ovng apng. Ta €Evmva kivntd (smartphone) kot ta PDA eivon moAd
dladedoUévoL OT oNUEPIV] E€MOYN, KOTd KOPLOo AOYO o€ OCOLG £YOLV
avaykn ™ Ponbel Kol TNV €VKOAIN HEPIKOV TTUYDOV TOV KOVOVIKOV
NAEKTPOVIKAOV VTOAOYIGTOV, OU®G Kivovvtol cuvhnlmg oe mepBailov
Omov AOY® avéEnuévou Oykov dev Ba MTav dvvatd va ypnoiomonfovv M
va petapepfodv pe evKoAia.

O KivnTég mAaTeOpLES €lvar pio TOKIAIL GLGKEVMOV TOV ETTPETOVV
010 ¥pNo va. £xel TPOGPao™ o€ dedouéEva Kol TANPOPopiec OTOL Kal oV
avtO¢ Ppioketol. e avté TIC oLOKEVEG mepthauPdvovial to, Kvntd
TNAEPOVO KO 01 KIVITEG CUOKEVEC.

1.3 Eion xivntig TAaT@OpROg

Onwg yivetonr xatovontd omd TOV TOPOTAVEO OPIGUO  GHUEPO
vrdpyovv moAAG €idn kwvntg mAateopuas. H cvvomtikn) moapovcioon
EKEIVOV 7OV ovveTEAEcOV €EEMKTIKA OTN ONUEPIVI] TOVUG HOPON
TEPTYPAPETOL TOPUKATE.

1.3.1 Ilpocmmkiég ynerokog fondog (PDA)

‘Evag mpoconikog ynerokog vroroyiotg (PDA) [5], yvootdg kot mg
vroAoylotig moAdung (Palmtop Computer) eivon pio kivnt] mAateoppo
OV AELTOVPYEL GOV TPOCOTIKOC SLOYEIPIOTNG TANPOPOPLOV. Ta onuepva
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1.3 Eidn Kivntnc mAat@opuoc

PDA ¢yovv v odvvatdtto vo GuvOEOVTOL GTO  Ol0diKTLO  HECH
acOppatev Siktowv (Wi-Fi) kot péom g 006vng tovg pmopodv vo
TEPIAOUPAVOVY TPOYPAO TEPMYNONG G€ avTO. Ta onuepvd poviéha
TPOGPEPOVY TOAAEC BAAEG OLVATOTNTES, OTMMG YL TOPAOELYHO TO OTL
QEPOLY LUKPOPMOVO, OKOVOTIKO OAAG Kot Myelo, emttpémovtag Tn ypnon
TOVG ®G Kwntd TMAEQovVO oAAG Kol @opntd myocvotiuato. Ta
neprocotepa PDA ypnopuomotohv 000vn pe texvoroyio apns.

O 6pog PDA ypnowomomOnke yio tpd™ @opd tov lavovdpio tov
1992 amd tov mpdedpo g etoupiag Apple, John Sculley ce pio €kBeon
niektpovikav cvokevav, tv CES (Consumer Electronics Show) oto
Las Vegas, kot avoaeepotav otn ocvokevny Apple Newton. To Apple
Newton ntav Poaciouévo oe emefepyaocty ARM  xor vmoothpile
avayvoplon ypoensg upe o €wdwkn  ypoagida. To 1996 n Nokia
IMMWovPYNoE T0 TPMTO KWNTO TNAEQPMOVO UE OAEG TIC Asttovpyieg €vog
PDA, to 9000 Communicator, T0 0moi0 £YylvE TO TPOTO GE TWOANGCELS
naykooping. Me v €000 OVTAG 1TNG OULOKEVLNC GTNV  oyopd
dNmovpyndnke ovclactikd 0 0pog PDA tAépwvo mov oty €moyr Mo
ovoudlovue Smartphone.

Ewova 1.1: To PDA Acer n10

1.3.2 " E&vunva. xuvnta (Smartphone)

‘E&umvo xtvntd (Smartphone) [6] ovopdletar éva kivntd thAEpmvo
TOL TPOGPEPEL GAPAOC MO OVETRTVYUEVEC TANPOPOPLOKES OLVATOTNTEG
aAAG Kot oLUVOEGIUOTNTOS O GUYKplon He €vo kKoo tnAépmvo. Ta
smartphone emitpémovv GTo ¥PNOTI VO YPNOCIUOTOLEL TOALEC EQAPLOYES
TAVTOYPOVA, EPOCOV OVTEG Elvol oYEINGUEVES £TOL MGTE VO 0E10TOI0VV
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1.3 Eidn Kivntnc mAat@opuroc

10 VA6 (Hardware) tng kd0e cvokevnc. Ta smartphone ypnoyorotovv
OAOKANPOUEVE  AELTOLPYIKA  GLGTNUOTA, TOPEYOVIOG  OTOVG
TPOYPOUUUATIOTEG (io TAATPOPO GTNV OToio LItopovV va, ovarTOEOVV TIC
EQUPUOYEC TOVG. ATOTEAEGHO TV TOPOTAVE €ivalr 1 duvatdTnTa
CUVOLOGHOD  OA®V TV  OLVATOTNTMOV EVOC  KIWNTOL  TNAEPOVOL
eEOMAMGEVOL UE KAUEPa, LE TG duvaTdtnTeg evOog PDA.

To £Eumva kKivyntd yivovior OAO KOl EAKLGTIKOTEPO, YO TOLG
KOTOVAAMTEG OMG PAVEPMGOV EPEVVEG TTOV Eyvay oTIG apyEg Tov 2011,
kabng oto Hvouévo Baciielo to 22% avtdv kotéyer non €vo, UeE TO
1000010 vo avEdvetanr 6to 31% v g nhkieg petacy 24-35 etwv. H
avénomn ¢ {ong yio TEPIGGOTEPO EEEMYUEVEG KIVITEG GUGKEVES, Ol
omoieg Oa ypNoOTO0VV  dVVOTOTEPOVS EMELePYOoTEG, TEPIOCGOTEPN
uvinun, peyorvtepeg o06veg aAAd kol mo 'edevBepa’ (Open Source)
AEITOVPYIKA GLOTAUATO, £YEL OC AMOTEAEGHO Ta. Smartphone va Katéyovv
TO UEYOAVTEPO TOGOGTO TNG OYOPAS KIVITAOV TNAEPOV®OV T TEAELTAIN
YpOVIo. Zouewva pe GAAN mpoceatn épsvva otig Hvouéveg Tlotreiec,
and to 234 eKaTopUvPLo GLVOPOUNTAOV KIVITNG TNAEPOVING TAV® omd 45
eKxatoppvpla dvOpmmot ypnoiporolovy smartphone. Av kot avtd apopd
uovo 10 20% tv cuvopounTOV, £ivol ATOKAALTTIKO TG GTOV TEAELTAIO
YPOVO TapatnpnOnkKe avénon towv toincemy smartphone mepinov 74%.

Ewcova 1.2: To smartphone Lg LS860 Cayenne

1.3.3 Tapmréteg (Tablet PC)

O 6pog taumAiéra (tablet) [7] avaeépetor 6TovE HIKPOVUSG (pOPNTOHS
VTOAOYIGTEG, OV O SBETOVY TANKTPOAGYLO Kol TOVTIKL - 0AAL 006vN
apns. Xopilovtar o dvo katnyopies: ta. Tablet PC, dnAadn toumiétec
oL O1BETOVY KATO10 AEITOLPYIKO GUGTNUO KO AELTOLPYOVV G WIKPA
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1.4 Ag1tovpyikd GOGTHUATA VIO, KIVHTEC TAATOOPUES

Laptop kot o Web Tablet, dnhaodn TopmAETeS Y100 AMOKAEIGTIKY YPNON
TAOTYNOMNG GTO O10OTKTLO KOl EQAPLLOYDV TTOAVUECMV.

H topniéta (Tablet PC) eivor évag mMAEKTPOVIKOG LTOAOYIGTNG
ueyébovg ocvvinbwg amd 6 £wc 10 tvtoec pe ta Pactkd YopoKTNPIOTIKA
avtd evoc kavovikov H/Y wot ovvnBog mepihaufdver éva mAnpeg
Aertovpyko cvotnua. o v elcaywyn dedo0UEVOVY YPNGIULOTOLEL KUPIMC
Vv 006vn cav ekovikd TANKTPOAdY0, pio madntikn ypoaeida - 1 pio
ynotokn méva. Olec ot TaumAétec €govv  duvATOTNTA  OCVPLOTNG
obvvdeonc 6to dadiktvo pécm diktvmv Wi-Fi, addd kot evevuppatne. To
hoylouikd  tovg  TEPIAAUPAVEL  EQOPUOYEC  YPOUPEIOV, TPOYPALLATO
TEPMYNONG 6TO0 O1diKTLO, TalyVvidld, OAAG Kot pio TEPACTIO. VKOO
EQUPULOYDV TIG 0TtoieC LTOGTNPILEL TO AEITOVPYIKO TOVE cVOTNUA. Q6TOGO
OTNV TEPITTMOT ATOLTNTIKOTEP®Y EPAPUOYADV TO CLOTHUATO OVTE OEV
umopovv ovvifog va aviameEEABouv  AOYO NG TEPLOPIGUEVNG
VITOAOYIGTIKTG TOVG SVVOAUNG.

O 6pog Tablet PC &yive yvootdg and ™ Microsoft to 2001 pe v
napovcioon wpoidviwv ue to Ovoua Microsoft Tablet Pc 6mov ot
ypPNoomomdnke yu Tpdt Popd. Ouwg 0 6pog TAEOV YPNGLUOTOIEITOL
ond pio  evpeion  yKkdpo HOVIEA®V Kol TPOTOVIOV TPOCOTIKOV
NAEKTPOVIKOV VTOAOYICTOV HE o0TO TO UEyeBog, akouo Kot oV Ogv
YPNCUYOTO00V TO AEITOVPYIKO cvGTna TG Microsoft.

1.4 Ae1Tovpy1Ka GUGTNNOTO VL0 KIVIITEC TAATQOOPNES

[Ma tov éleyyo piog Kvntig TAATEOPLOG OTalTEITOL £VOL AEITTOVPYIKO
ocvomuo yvootd kot og Mobile Operating System [8], To omoio £yet ta

[26]



1.5 Ta tpato AgitovpyIKd cOGTHUATA

010 yopaKTNPIOTIKG HE €va  AEITOVPYIKO CLOTNUO MAEKTPOVIKAOV
vroloywotov O6mws to. Windows, Mac OS kot Linux. Ta Asttovpywcd
CUCTNUOTO YO0 KWWNTEC TAATQOPUEC €lvol KOTOOKELAGUEVA LE TPOTO
MOOTE VO, AmOUTOVV AYOTEPOLS VITOAOYIGTIKOVE TOPOVE GE OYEoT UE £val
NAEKTPOVIKO VTOAOYIOTY), VA GYETILOVTIOL TEPICCOTEPO UE OGVPUATES
EMKOWVOVIEC, TOTIKE SiKTLO Kol SPOPETIKA apyeio. TOAVUEC®Y e
SPOPETIKOVS TPOTOVE ELGAYMYNG EVIOADV.

1.5 Ta Tp@OTO. AEITOVPYIKE GUGTHHOTO.

Oo avoPEPOVUIE TTPAOTO TO AELTOLPYIKO GULGTNUOTA TOV YPOVIKE
Bewpovvtal to. TPOTO Yoo KvNTEG TAATPOPUES, KAOMDC TOAAL oo Ein
ToVv¢ BonOncav ot onuepvi eEEMEN TOV AEITOVPYIKADOV CLGTNUATOV Yl
avtéc. H avamtuén wor e£€MEN oplouévov amd ovtd £xel mAEoV
OTAUOTNOEL, EPOCOV QVTIKOTACTAON KAV 0O Kavovpylo, AELTOLPYIKAL.

1.5.1 Palm OS

Towg 0 TpwTO AEITOLPYIKO GVGTNUA, LE OO TO YOPOKTIPIOTIKA TOV
Eval TET010 TTPEMEL VoL £)EL - Yo Kivnth TAateopua, to Palm OS [9] éxave
10 TPAOTA TOV Priporta oty ayopd 1o 1996. Apyikd avartoydnke omd v
Palm xon ypnowonombnke oe pda. To Palm OS oyedidotnke pe Pdon
v  evkoMa ypnone Mag oBoévne aeng Kot Poaciommke oy
OAANAETIOpOGT TOV ¥PNOTN UE QTN UECH VOGS YPAPIKOV TEPPAALOVTOC.
[Tpocépepe pio covita Pacikdv epopuoydV He oKOmO TN dwuyeipion
TPOGOTIKDOV TANPOPOPI®V. Mg TV TAP0d0 TV ETMV, VEEG EKOOGELS TOL
AELITOVPYIKOV GLGTHUOTOG VITOGTHPIENY Kot smartphone.

Ymnp&oav 01dpopeg ekdocelg uéxpt kot to 2004, pe kabepio and avtég
va. TpocOétel OA0 Kol TEPIGGOTEPES AELTOLPYiEC OTOYEVOVIOG OTNV
TPOGOPUOYN TOV AETOVPYIKOD GUOTNUATOC OTIS VEES OITOUTIOELS TNG
ayopdc. H tekevtaio otabepn ékdoon Aettovpykov eivon n Garnet OS
5.6. To 2009 to Palm OS dAla&e ko petovoudotnke o Palm webOS to
omoio vioBétnoe Tic Aettovpyiec Tov Web OS, éva Aettovpyikd cvuoTUA,
Baciouévo oto Linux.
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1.5 Ta tpato AgitovpyIKd cOGTHUATA

Launcher 11:41

Applications

o ™

Messaging Email

® o

Contacts Calendar

=

Ewova 1.4: To Palm webOs otnv ékdoon 1.4.5

1.5.2 Windows Mobile

To Windows Mobile [10] eivor éva Aettovpyikd cOGTNUA YioL KIVITEC
TAOTEOpUESG OV avomTOoyOnke oamd v Microsoft Paciocuévo ota
Windows CE kot ypnowonoleitar e smartphone xou pda. ‘Exave v
epedvion tov 1o 2000 @G 10 AEITOVPYIKO GUOTNUO TOV VTOAOYIGTOV
TGEMNG.

To Windows Mobile 6.5, pia amd Tic televtoieg €KOO0ES TOV
Windows Mobile, nepihapfdavouvv pio covita pe Bacikég epapuoyEc Tov
avortHyOnKay amd v Microsoft kot epapuoyéC TPITOV ETOUPEIDV TOL
VTOCTAPIEAY TO AEITOLPYIKO aVTO cvotnua. Htav oyediacuéva €161 dhote
va potdlouv 660 10 dvvatOV TEPIGGOTEPO HE TNV £KOOON  Yio,
NAEKTPOVIKOVS VTOAOY10TEG TV Windows, T0GO amd Gmoyn AELtovpyudv
Omw¢ Kol omd ooOntikne mAevpds. Ot mePIGGOTEPEG GVGKELEG TTOL
Erpéyav Windows Mobile elyav éva pikpd otodd (stylus) €tol dote va
elval evkoAdTEPT M YPYON TS 006VN S AP1C.

H televtaio ékdoon twv Windows Mobile npbe amd ™ Microsoft 1o
2010, n 6.5.5. H etapeio avaxoivowoe 16tE Kol €va VEO AEITOLPYIKO
cvotnua yio smartphone, ta Windows Phone 7, otapatdvtag mopdAinio
MV VTOSTAPIEN TOV KIWVNTOV THAEPOVOV TOL  YPNOCLUOTOOVV  TO
Aertovpywkd Windows Mobile.
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1.6 Ta AsiTovpYIKd GOGCTHUATA VEOS YEVIAS
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Ewova 1.5: H tehevtaio ékdoorn tov Windows Mobile 6.5

1.6 To AE1TOVPYIKE CUGTNUOTO VEQS YEVIOG

To televtaio ypoOvVi To AEITOVPYIKA GULOTAUOTO YL  KIVNTEG
TAATQOPLES EXOVV onuUeEIDTEL BeATimon oe TOALOVE TouElc dmmg eivan 1
EVKOMa ypNone, 10 QAMKOTEPO TEPPAAAOV TPOG TO YPNOTN Kol 1
VROGTAPIEN TOAADV OLAPOPETIKMV Papuoymv. H xatnyopia Aoyiopucov
(software) vy kwntég TAOTEOPUEG €xel  yivel TAEOV  TANPOG
OVTOYOVIOTIKY], UE OTOTEAEGUO VO KIVIIGEL TO EVOLUPEPOV ETALPELDV
KOAOGG®MV avantuéng Aoylouikov, tov Google, Microsoft kair Apple,
OAAG KOl TOV ETOPEDV TOL TPONYNONKOV GINV KOTOOCKELY] KIVITOV
ocvokev®V OTm¢ Twv Nokia, Research in Motion kot Palm.

Me v gicodo tov iPhone otnv ayopd oto 2007, n Apple dhloée oe
peyéio Pabud v ayopd KivntdV GCLOKELOV Kol ®¢ &va Paduo
TPOKAAECE TNV YEVVNGOT VE®V AEITOVPYIK®OV GULGTNUATOV Y10, KIVNTEC
mhateopues. To NoéuPpo tov 2007 m Google avokoivoce v
onuovpyio Tov  Asttovpywkod ovotiuotoc Android [11]. Me to
AOVGAPIoUO KOl TOV AEITOVPYIKOV cvathiuatog g Google, 1 ayopd twv
smartphone £yetr avEndei onuoavtikd. Avtd 001 YNoE TOL KATOVUAWMTEG OTN
yvopyio pe  To  Odpopa  AEITOVPYIKA  GLOTNUOTO KOl TOVG
KOTOOKEVOGTEG, OTMG KO TIG ETOUPEIEC TNAETIKOWVOVIOV GTT| SLOLPT UGN
TOV TAEOVEKTNUATOV TOL KAOE AEITOVPYIKOV GLGTNHLOTOC.

H véa vyevid Aettovpyikddv ocvotnudtov vmrootnpiletor  omod
EQOPUOYEC  TPITOV  ETOUPEIOV  OAAGL Kol  omd  EQOPUOYEG  TOV
Kataokevalovy aveEdptntor mpoypappatiotés. I[IAéov Ola ta véa
AELITOVPYIKA  GULOTAUOTO  GLVOOEVOVTOL 00  OKO TOLG AOYIGUIKO
AVATTUENG EQPAPLOYDV, DGTE VO UTopel omolodnmote BEAEL va aoyoAnOet
KOl VoL oVOTTTOEEL EQPOPLOYES Y10, TO EKAGTOTE AEITOVPYIKO GUGTNLLO.
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1.6 Ta AsiTovpYIKd GOGCTHUATA VEOS YEVIAS

[Mopaxdtw Bo mapovsidcovpe Ta Pacikd VEQ AEITOVPYIKA GUCTILOTO
Baoel g gvpdTTOg XPNONG TOLS, KAOMS KOl TO AOYICUIKO OVATTUENG
EQUPULOYDV TTOV SLBETOLVV.

1.6.1 Blackberry OS (RIM)

Q¢ kivntd Aettovpykd cvotnuo o Blackberry OS [12] ékave v
eueavion Tov Tp®OTN eopd to 2005. I'a v avdmrTvén Tov VITEVBLVY givar
n etapeion Research in Motion kot ypnowonoteital ota smartphone
Blackberry.

To Aertovpywkd avtd ovotnuo divel v  dvvotdTnTa YPNONG
TOAAOTAMY EPOPLOYDY TAVTOYPOVO KO EIVaL E0IKA PTIOYUEVO DOTE VO
VrooTNPIlEl TIC OLYKEKPUYEVES GLOKEVEG €16O00V OEGOUEVMV  TTOV
ypnowomnotel m Research in Motion ota kivntd ¢ TNALQOVAL.
[Mapdderypa tétolog ocvokevng eivor to trackwheel, to omoio pe v
avantoén ko Peitioon TOV  KWVNTOV  TNAEQPOVOV  EMIOMG
avtikataotdnke omv mopeio, Tpoto pe to trackball kol émerta pe 1o
trackpad.

Apyog otoxoc g mlotpopuoc Blackberry ftav m vrootpién
ETUPIKOV gpaproydv Omwg Email kot yio avtd to Adyo ypnoiomoteiton
KUPIOC 6€ ETAPIKO EMIMEDO.

Ta televtaia ypdvia €xel avEndei N vLOSTAPIEN TOV AEITOVPYIKOV
and tpiteg eToupiec AvATTLENG AOYIGUIKOD UE OTOTELEGHO. TNV TANODpA
epappoyadv tov. To Blackberry OS dwbétet dikr tov e@appoyn yo mv
eoéevia Tov gpappoyav 1o Blackberry App World , to omofo pe v
avakoivoon g ékdoonc BlackBerry 10 petovopdomke mo amld oe
Blackberry World.

Mo ™mv avdnton eQopuoy®dY OTN  GLYKEKPIUEVY] TAOTOOPLLOL
ypnowomoteitar 10 ohokAnpouévo mepiPdilov  avamtuéng QNX
Momentics IDE (intergrated development environment) evod ot
vrooTPllopeEVeS YAMGGEG TPOYPOUUOTIoHOD €ivar ot Java, C/C++,
HTML5/JAVASCRIPT/CSS .
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1.6 Ta AsiTovpYIKd GOGCTHUATA VEAS YEVIAS

Ewoéva 1.6: To Blackberry OS 10

1.6.2 Symbian OS

To Symbian OS [13] amotelel A€lTOLPYIKO GUOTNUO YLOL POPNTEC
OLOKEVEG Kot givorl amdyovog Tov Agttovpyikov ocvotniuatog EPOC
(ypopwkd Aettovpyikd ocvotua ywo PDA) tg etoupeiog Psion. H
HEYOADTEPN EMITVYIOL TOL AgLTOVPYIKOV NPOe pe v TAaTeOppra S60 amod
™ Nokia to 2002. ITapdAinia ypnoorolovvay pio akoun TAatedpua,
ue o 6vouo UIQ (User Interface Quartz) n omoia duwg dev tav copfot
ue v S60.

Me v omuwovpyio tov Symbian Platform to 2009, ta tpia
nepfardovta ypot evadnkav c€ éva, 10 omoio eEayopdoTnKe amd v
Nokia kot 6tnv cuveyela HETOTPATNKE GE AOYIGUKO OVOIKTOD KMOKO.
Tov Avyovcto tov 2011 fpbe n tehevtaio avapdduion Nokia Belle
feature pack 2 tov Symbian OS, evd tov ®efpovdpro tov 1610V £TOVG
avakowvadnke amd v Nokia o1t ta Windows Phone Ba givot to Baoikd
AEITOVPYIKO GUGTILLO TMV CLOKELMV TNG.

Mo v avantuén epapuoyadv ypnoonoleitor to Symbian SDK pe
yA®ooo mpoypappoticpod v C++ oe ovvovacud pe 10 Qt, éva
Framework epappoyodv mov ypnoiponoleitol and mwoAAEG TAATQOPLEC.
Mmropei va ypnoyomondei eite pe to Qt Creator gite pe 1o Carbide.C++,
éva moMdtepo IDE mov ypnowomoteital yio ovamTuEn €QOPUOYDOV
Symbian. Emiong vmdpyer évog eEopoiwtg Yo TN OOKIU T®V
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1.6 Ta AsiTovpYIKd GOGCTHUATA VEOS YEVIAS

EPOPUOYDV, TOV TPEXEL TOV KAOIWKO amevdeiog avti vo TPOGOUOIDVEL
OAOKAN PN TNV AELTOVPYIO TOV KIVIITOU TNAEPOVOU.

aill ) 12:23

_4

;12 23

Today

No events for 7 days

Ewova 1.7: H 066vn vrodoyng tov Symbian Belle

1.6.3 Windows Phone

To 2010 n Microsoft avokoivmce 10 VEo AELTOVPYIKO TNG GUGTHLUA
Yo Kivntég mAateopues, otadoyo twv Windows Mobile [10], ta. Windows
Phone [14]. To véo Aetrtovpyikd cvotnua mePAapPavel £va TANPOG
SlPopeTikd Ko véo mePIPAALOV ypriong mTov OnuUovpYNONKe pe
yAdooo, oyedioong g oG ¢ etarpeiag, tne Metro (Microsoft design
language). Ymootmpiler mAnpwg t1c vanpeciec g Microsoft 0nwc 0
Windows Live, to SkyDrive kot to Office, 1o Xbox Live, Xbox Music,
Xbox Video kot to Bing. Emiong vmoompilel ka1 vanpecieg tpitmv
gtoptdv onw¢ to Facebook, to Twitter kou ta Google Accounts. H
veotepn £kdoom TOL Asrtovpytkov givar 1 £ékdoon Windows Phone 8.

>ta Windows Phone £yet dnuovpyndei ko to Windows Phone Store
YIOL TNV YOYOy®yio ToV ¥pnotedv Kot TNV erhogevia Tov paproydv, to
0TOi0 YPNGOTOLEITOL Yio TNV YNPOKN Olovour] HOLGIKNG, Pivieo kot
epapuoyés tpitwv. To katdotnua dSayepiletoar 1 Microsoft n omoia
TOPEYEL KOL TNV EYKPILON TOV EQAPHOYDV TOL PLAOEEVOVVTOL.

Ymv mhatedpue. ovth ol epappoyes mpémel va Paciloviol 6To
framework XNA 1 oe pio ovykekpiuévn €kdoon tov Silverlight mov
vrnootpiler to. Windows Phone 7. Tha va vrdpyet m dvvatdtmto
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oyedilaong Kot dokung epapuoyanv pe to Visual Studio 2010 1 to Visual
Studio 2010 Express, n Microsoft mpoopéper to. Windows Phone
Developer Tools w¢ eméktoon. Avtd 10 oet gpyoreimv vrootpilet
VTOA0Y16TEG TToV Ypnoiponoovy Windows Vista SP2 1| vedtepa.

Ewova 1.8: Ta Windows Phone 8

1.6.4 Google Android

To Android [11] eivor Aertovpykd oGVOOTNUO, OVOLYTOD KOIIKOL
Baciopévo oto Aettovpykd Linux. Apyikd oyed1doTnKeE Y10l GUOKEVEG W
006vec apnc Ommg kvntd TAépmva ko tablet. H mopaymyn Aoyiouikod
yiveton e tnv ypnon e YAOoGog Tpoypaulaticpoy Java ehéyyovtog
TNV oLOKELN] UEG® PPAobNKOV AOYIGUIKOD OVETTLYUEVOV Oomd TNV
Google.

To Android apyikd avortdiydnke and pio pikpn €taipio AOYIGHIKOD M)
omoia eEayopaoctnke and tnv Google to 2005. H npwtn mapovcioon g
mhateoppag Android €ywve tov NoéuPpio tov 2007, mapdiinia pe v
avakoivoon g dpvong tov opyavicpod Open Handset Alliance, piog
Kowompaiog 84 TMAETIKOWOVIOK®OV ETOPEIDV TOPAYOYNS AOYIGLIKOV
Kol kotaokeung hardware.

H Google onpoociedel to peyorvtepo péPog tov Kmdwka tov Android
VIO TOVG Opovg piog erevbepng adelag Aoyioutkov tmg Apache Licence.
AVTO EMTPEMEL GTOVG KOTACKEVUGTES VO, LITOPOVV VA SLUUOPPADGOVY TO
AELITOVPYIKO GOUPOVA UE TIG OLVATOTNTES TOV GLGKEVMV. Emiong vrdpyet
pion peydAn KowdtNTo TPOYPOUUUOTIOTMOV 7OV OGYOAEITOL UE TOV
npoypappaticpd oto Android kot pe avtd tov Tpdmo awdvel Tig
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dVVATOTNTEG TV CLGKELAOV TOV TO YPNOWOTOWLY. TOo MAEKTPOVIKO
Katdotnuo mov &xet etdéer n Google pe 1o ovopo Google Play,
eoéevel avt Vv otyun neprocdtepeg and 700.000 epappoyéc. H mo
npoceotn £kdoon tov Android eivou n 4.3 Jelly Bean.

[o v avantuén epappoyodv ypnoiponoteital to Android Software
Development Kit 1o omoio mepthappdvel Eéva peydro chvoro gpyareinv
avantuéng. Xe avtd meprhoppdvovion évag debugger, Bipiodnkeg, Evag
eCopormtc, PProypapio kab®OS Kot detypoto KOO, AVTH T OTIYUN
ol mhatedpueg mov vmootnpilovtal mEPIAAUPAVOVY VTOAOYIGTEG TOV
ypnoipomolovv Linux (omowdnmote véa ékdoon), Mac OS X 10.5.8 1
veotepo, Windows XP 1 vedtepo. To emionuo mepifaiiov avamtuéng
elvan 10 Eclipse pe tovtoypovn ypnowomoinon twv Android
Development Tools av kot diveton 1 dvvatdtnto, YPNGYLOTOINCNC
OTOLOVONTTOTE KEWWEVOYPAPOL YL TNV cvvtaén kodka Java 1) XML. Mg
K6Oe véa €KOOGT TOL AEITOLPYIKOD GLOTNHUOTOC ONUIOLPYEITOL KO pia
véa ékdoon tov Android SDK, ywpic va otapatd tmv vrootipién
AVATTUENG EQOPLOYDV Y10 TNV TPONYOVUEVT £KOOGT) TOV AELTOVPYIKOV.

Yrapyovv emiong Kot GAAOL TPOTOL SNULOLPYING EQAPUOYDV Y10 TO
Android pe ™ ypnon tov Native Development Kit to onoio umopei va
ovvtdéel Biprodnkeg ypauuéveg o C 1 C++ KdOK TOV YPNGILOTOI0HV
ot enefepyaotéc ARM. Emiong n Google mapéyet yuoo ™ dnuovpyia,
epappoywv 1o App Invertor, éva ypapikd mepiBdAiov  avdmTuEng
Tpoypopupdtov 1o onoio Paciletar o Web teyvoloyiec ko mpoopileTan
YL VEOUG TPOYPOUUATIOTES. ALTO Oelyvel Ta TPOTEPNUOTA €VOG
AELTOVPYIKOV TTOV EXEL TOCO OLVOIKTI] OPYITEKTOVIKY].

Ewodva 1.9: To Google Android 4.3 Jelly Bean
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1.6.5 Apple iOS

O1 xwntég mhateopuec g Apple ypnowonowodv to Aettovpykd
ovotua i10S (yvootd xor og iPhone OS) [15]. Apywkd avamtdybnke
uovo yia to iPhone evdd oty mopeia enektdbnke dote vo vrootnpilet Kot
GAlec popntég ovokevég e Apple émwg ta iPod Touch, to 1Pad kot to
Apple TV. Avtibeta amd to Windows Phone ¢ Microsoft kot 1o
Android tg Google, n Apple d¢ divelr v Gdel €yKATAGTOONG TOL
Aoywopkob 10S 6e cuokevég Tov Ogv givon Kataokevng Apple. ‘Eva and
o peydAo mAeovekTnuato tov givor o App Store 10 omoio mePLEXEL
neprocotepeg and 900.000 epapuoyéc ek Tov omoimv ot 375.000 nepimov
eivan mAéov ovuPatéc ue to iPad copvo pe v TeElevTaio LETPNOT TOL
&xel yivel tov Avyovoto tov 2013,

To mepidAriov yprong tov Pacileton oty Queon oAAnAemiopaon
TOL YPNoT pe TV 006vn aeng g cvokevns. Ta otoyeia eA&yyov mov
anoptiCovv 10 Ypaekd meEPPAALOV gival SOKOTTEC, KOLUMIE KOl
oAoOntéc (sliders). TMa mapddetypa o xpnoms Héow ™G 006vng aeng
TOAOTA®V onueiov pmopel vo. ypnoonolel ddPopeg KIVNGCES TV
SuKTOA®Y TOL Kol Vo Toipvel Aueca To amoteAéouato oty 00ovn.
Mmopel va. eotidoel oe pion ceAida keywévov peyebdvovtac tn Ue TO
dvotyuo Twv dvo SaKTLA®Y TOL 1 umopel va aAAALEL poToYpaPiec e pia
amAn Kivinomn tov 0aKTUAOL TOL amd 0efld mpog T aplotePd. AvTOC O
amAOC TPOTOG YPNONG EKAVE TO AELTOLPYIKO GVuoTUo vo Eexwpilel og
GYECN UE TOV OVTOY®OVICUO, E0IKA TNV TEPI000 TOV TOPOVCIACTNKE GTIC
apyéc tov 2007. Eivan Baciopévo oto Asttovpyikd cvotnuoa Mac OS X to
omoio PBaciletar oto UNIX. T'la v €yKatdotacn Tov 1o AEITOVPYIKO
ovotnua decuedel mepimov 500 MB uviung omd tov amodnkevtikd ympo
NG GLOKELTG.

Mo v avémtuén spapuoymv oto mepiBdiiov i0OS ypnoomoteitan
10 AOYIGHKO avantuéng epappoynv 10S SDK, 1o omoio avomtdyOnke
and v Apple kol d00nke otovg mTpoypappatiotég Tov Defpovdplo Tov
2008. Ot mpoypappaTIoTEG €Y0LV TNV dVVOTOTNTO VO ONUIOVPYNGOVY
EPOPUOYES KOl Vo TIC doKlUdoovy G éva eEopolmty mov ovoudletan
iPhone Simulator. I'o v gykatdotaon piog epapUOYNG G TPOYUATIKY
oLOKEVT KOOMOC Kol yuoo TNV TOANom g péow tov App Store, kdéBe
TPOYPAUUATIOTNG Ba Tpémel va glval €yyEYPAUIEVOS GTO TPOYPOLLO TOV
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npoypoppatiotdv iPhone g Apple pe k6otog 99 gvpmd t0 Ypodvo. Kdbe
INUOVPYOS EPAPLOYNS EXEL TN OLVATOTNTA TMOANCNG TNG OE OTOLONTOTE
TIUN TAVO o0 TNV UIKPATEPN EMTPENTH TN AapPdvoviag o¢ KEPOOG TO
70% tov mocov kot pe o voromo 30% va avticTolyel 610 KEPOOG TNG
Apple. EvaAloaxtikd, pumopel va dto0étel Ty epapuroyn dwpedy Kot vor un
Inuiovetor kaBoA0L amd to ££0da KuKAOQOopiag Kol S1VOUNG, TEPAY TWV
eEO0MV EYYPAPTC.

To 10S SDK ypnowonoiel 10 {010 mpOYpOpLo YPOPNG KOOIKO TOL
ypnotpomotel kot to Mac OS X, 1o Xcode, kot meptrappdavel tov iPhone
Simulator kot tov iPad Simulator, éva mpoypoupo mov umopei va
YPNOUYOTOIEL O TPOYPOUUATIOTNG Y10 VO EE0UOIDGEL TO TS Oa paivovtay
o1 eQapuoYEC Ko To T¢ Oa dovAsvay av £tpeyav oto iPhone 1 oto iPad.
H ylodoco mpoypappatiopod eivor m Objective C ko ot amoitioelc
cuoTthuaTog Yoo tnv xpnon tov SDK ¢ Apple givar évag vmoloyiotig
Intel Mac pe Asrtovpywd cvotnuo Mac OS X Leopard 1 vedtepo.
[Tohowdtepeg ekd6aelg Tov Asttovpyikov Mac OS X dev vrootnpilovran,
OO AAA®OTE KO GALN AEITOVPYIKA GLUGTUOTO OTTMG Y10 TOPAIELY LD TOL
Windows.

Ewéva 1.10: H 0606vn vrodoyng tov i0S 7

1.7 EQappoyéc Kivt@V TAATQOOPPOV

Me v aAloyn 6TOV TPOTO YPNOMNG TOV KIVNTOV TAATPOPUDY KoL
KWWITOV GLUGKELMV OV £YOVV PEPEL TOL VEQ AELITOLPYIKO GLCTILLATO TO,
teAeLTAlRL YPOVIA €va OmO TO MO GNUOVTIKA TPAYUOTO OV £XOVV
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KatoQépel, eivar M dnuovpyion HEC® OVTAOV, TOAAGV VE®V KOl
EVIVTTOGLOKOV EPOPUOYADV Y10, TETOLOL £I00VG CLGTNLATAL.

Ot gpappoyés v kvntég miateopueg [16] sivor éva pépog g
TOYKOGULOGC AYOPAS KIVITMV GUGKELADV TOV LEYOAMVEL KOl OLVOTTUCCETOL
paydaio. AmoteAoOvtor omd AOyoUIKO Tov 'tpéyel o€ pio KwvnTn
TAOTQEOPUOL KOl EKTEAEL CLYKEKPIUEVEC AELTOVPYIEC Y10L TOV YPTOTN TOVL.
Avtég ov kwvntéc (mobile) spapuoyéc ypnowomolovvion ce mAN00G
HOVTEA®V KIVITOV THAEQPOVOV, OKOWO KOl GE GLGKEVEC YAUNAOD KOGTOVG
GTNV Oyopd.

210 VEU AEITOVPYIKA CUOTHUATO, UTopel KATO10¢ va TIc Tpounevtel
katefaloviag TEC OmMO  GLUYKEKPUEVO MAEKTPOVIKE  KOTOGTIUOTO
epapuoymv. H evpeila ypnopomoinon toug vaapyel AOY® TV TOAAGV
AELITOVPYIOV OV UTOPOVV VO TPOYLOTOTOLOVV, TEPAAUPavovTag omod
anAd meplPdilovta ypnong Yo Pacikég vanpecieg tmAepoviog kot
unvopdtov, puéxpt eEeMypéveg vanpecieg Omme ta Prvteomaryvidlo Kot
epapuroyéc moAvpécwv. Ot katnyopies TV €QOPUOYDV OLTOV givor
ToAAEG. E@oaployég cav auTtég mov Yp1oULOTOI0VVTAL Y10l TV OTOGTOAY
kot Aqyn SMS/MMS, mpoypQuuoto mepu]ynong oto Oladiktvuo Kot
EQUPUOYEC avamapay®YNS ToAvpécwv Omm¢ mp3 players, €pyoviat
EYKATESTNUEVEC OTO AEITOVPYIKA GCUOTNUATO TMOV CUOKELMV EVA Ol
VRTOAOITEG UTOPOVV VO EYKATAGTAOOVV HETA TNV ayopd TS cvuokevnc. [Ma
mopdoslypo o ypnotng umopel va koatePdoet €oppoyEG UECEH TOL
AGUPUOTOV JIKTOOV KOl VO TIC EYKOTOGTNOCEL O 1010¢ M Umopel va tnv
QOPTAOGEL Kol Vo €yKaTaoTofel omd T0 MAEKTPOVIKO KATAGTNUO TTOV
Epyeton poli pe 1o AEITOVPYIKO.

Mmopobdpe vo Y@PICOLUE TIG EPOPUOYEG OmO TEYVIKNG OmOYNng o€
KOTNYOpieC G€ OYEON HE TO TMPOYPOUUUATICTIKO TEPPAAAOV GTO 0Toio
exterovVTOL:

e Eopopuoyég mov 1tpé€yovv o10 mEPPAAAOV  TOL  AELTOVPYIKOD
CUCTNUOTOC O®G €PapuUoyéc mov tpéyovv o€ 10S, Android,
Symbian OS, Windows Phone kot Blackberry OS

o Eopappoyég mov tpéyovv oe mepiBdAdlov mepuynong 6to dadiktvo
omwc ta Webkit, Mozilla Firefox, Opera Mini ko RIM

o Aleg MAATQOPUES KOl EIKOVIKO cvotiuata Omtwg tao Java/J2ME,
BREW, Flash Lite kou Silverlight

Eniong pmopovue vo tic ympicovpe pe TIG AETOLPYIES TOVG Yol
KIVNTEC TAOTQOPLES WG EENG:

[37]



1.7 EQapuoyéc Kivnty mioTt@opumy

o Eopappoyég emkowvovidov émwg email, pnvopdtov, Tepumynons oto
SdTKTLO, TANPOPOPLDV KOl KOIVOVIKAOV SIKTOOV

e Eopopuoyés mapaymyne Omw¢ oplOpopnyavés,  muepordyla,
vrevhouicewy, onuewwoewv, emnefepyaciog AEEE@V, AOYIGTIKOV
@OAL®V, vinpect®v GPS kot tpanelikdv vanpPEGIOV

e Eopopuoyés moAlvpécmv OMMG avOmTapay®yng mMYov Kot Pong
dedoUéEVOY  MYOoL Kol EKOVOC,  YPAPIKOV Kol €KOVOAG,
avomapay®yns Pivreo Kot mapovcioong

e Eopopuoyéc moyvidldv Omme oTpatnyikng, tpamoviag kot Kalivo,

dpdiong Kot mepmETELnG, TALA, aBANTIKES Kot yOuTmL.

To televtaia ypOVIOL OL EQPAPUOYES YIOL KIVNTEC TAATQOPUES £XOLV
eEeMybel wg éva onueio Tov TPocPEPOLY GTOV YPNOTN Uia TAOVGLO Kot
ypnyopn eumepio ypnonc. Amd avtr] TNV Amoyn ouTtéC Ol EQPAPUOYEC
EYOLV YOPOKTNPIOTIKES OLAPOPES OO TNV TAONYNON OE 1GTOGEMOEC
eTypéveg  yuo  kwvntd  ovotiquota  (Mobile Web) omod  axdpa
yopaknpilovion amd mpoPAnuota mpocPacnc oAAE Kol YOUNAEC
TAYVTNTEG GTO OIKTVO KIVNTNG THAEP®VIOC.
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KEDAAAIO 2°
Avalvon Kot 6yediact faong 6goonuéEvev

210 TPONYOOUEVO KEPAAOIO OMGOUE £VOV OPIGUO OTIC KIVNTEG
TAATEOPUES KOl ©TO VEO €ELmVO KvNnNtd TNAEP®VO. X1 GUVEXEL
AVOADGOUE TO TPOTO AEITOVPYIKA CLOTHLOTO TOL GLVETEAEGOV GTNV
ONUEPIV] LOPPY] TOVG KOl TOV TPOTO AEI0TOINGNG TWV YOPOKTPIOTIKAOV
evOg €ELTVOL KIVNTOL TNAEPOVOL aVAAOYO LE TO AETOVPYIKO TO OTOi0
dwbétel. Tlapovciacape ta OMUOPIAESTEPA AEITOVPYIKE GLGTNUOTO
EELMVOV  KIVTOV  TNAEPOVOV KOl OVOPEPAUE  TIG  YAMOGEC
TPOYPOUUATIGHOD TOV EPOPUOYDY TOL TPEYXOLV GE OVTA Kol TEAOS TO
TPOYPAULOTO  OVATTUENG  €QPAPUOYDV EELVTTVOV  KIVIITAOV  TNAEQOVOV
aVAAOYQ LLE TO AEITOVPYIKO.

210 KEPAAOO OVTO YiveTal M avOALGN TOL CLOTHUATOS TNS PAomg
dedopévav. o v amotedeouatiky vAomoinomn ¢ Pdong avtg yiveto
N OvVOYVOPIoT] TOV GCTOWEIOV OEOOUEVAOV TOL OTOITOVVIOL Yo TNV
Aetrtovpyia ™G €QaproYNG, KAOOC TV POADV KOL TOV OTOLTCEDV.
Zntoduevo €00 elval  amAomoinom g Paong dedouévev g TPog TNV
YPNOTIKOTITO.

2.1 ApytTEKTOVIKN

To ocVomua poc Poocileton ce VO  OPOPETIKEC  KOTIYOPIES
vAomoinong. v mpmtn £yovue TV Aoyikn client-server ue aueiopoun
emuowvovia. AnAadn €yovue emKoveVio, Kol HETAOOGT] TANPOPOPLOV
HETAED OA®MV TV GLGKELAOV Yol TNV ONuovPYiot TOv TaLYVIOD. XTN
devTEPN TEPIMTOON £YOVUE TNV OTAN YPNON TOV GLUGTNUOTOC KOTO TNV
omoia yiveton amAn eEorymyn dedouEVMV TPOS TO XPNOTN.

XV TPOTN TEPIMTOOT TO GUOTNUA LTOGTNPILEL UEYPL TEGGEPLG
YPNOTEC, €K TV omoimv o évag Ba euotevel to maryviol. T v
Aettovpyia. avt] Onovpyeital pio cOvoeon PECH OGVPUATOV IKTOMOV
and 10 OlKOWoTH Kot EEKWVE 1 OMOGTOAN TANPOPOPIOY GTOLG
vroromovg dbéoovg mehdtec. OAOKANPN 1 OPYITEKTOVIKN] TOL
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mayvidL Paciletal oto TakéTo UNVORATEOV HeTad TOV O1KOUIGTY Kol
TOV TEAATOV.

v 0evtepn mepintwon £xovue piol SOPOPETIKY TPOGEYYIGT TOV
moryviolov. ‘Eyxovue tov amld ypriotn mov Aaupaver oty 006vn Tic
TAnpoeopiec mov agpopovv Tto moryviol. H oapyrtektoviky] €d® Ogv
Baoiletor 6T AOYIKN TOV TAKETOV TANPOPOPIOV LETAED TMV GCLOKEVMV.

2.2 Polor Tov cveTHaTog

H vlomoinon tg Pdong oedopévov &ywve apyikd pe Paon tov
TPOGOOPIGUO TV YPNOTOV Kot TOV HETAED TV aAAnAemdpdocwy. Etot
EVIOMIGTNKAY O1 TOPAUKAT® YPT|OTES:

* Alyelplomg
o [lerdtng
* AmAOG xpNOTNG

O pbdArog Tov drayelplotn €ivor 0 CNUOVTIKOTEPOG OO TOVG TOPOTAVE.
‘Exer m dvvatdmta va drayepileton ko va avortdccetl (mpocHapaipet)
Aertovpyieg Kot 0£60UEVOL TOV GUGTIULATOC,.

O porog Tov et pmopet LOVo va, GuVOEDET Kol VoL GUUIETAGYEL GE
gval oy viol Tov £YeL ONUIOVPYNGEL KATOL0G S0 EPITTTG.

O porog oL amholh YPNOTN £XEL EVIEAMC JOPOPETIKO POAO GTO
cuoTnua. Agrtovpyel MG ATOOEKTNG TV dgdOUEVAOV TG PBdong avdroya
LLE TIC TPOCMTIKES TOV €MA0YEG (Single user).

2.3 ATantioelg

‘Enerta apod €yovue kabopicel Toug pOAOLS TV ¥PNOTOV UTOPOVLUE
VO, OPIGOVE TIG OTTOLTIGELS TOVG AO TO GLGTNUA (EPAPUOYT)).
"Etot 0 dwoyepiotng €xel T dvvatotnTa
e Noa ntpocHagpaipel dedopéva.
e Noa kaBopilel Tov TpOTO Kot TN SIEPKELN TOL TOLYVIOOV.
e No emiéyel Tov apBud v epotioemv mov Ba avapetpndel
HETOED TV AAL®V YPNOTOV.
e Noa dayepiletor OAOVG TOVE GLVIEIEUEVOLS YPNOTEG.
O amAog xpnotng £xel T duvatoTNToL!:
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e Noa cuvdedel g meLdTNG 6TO GVGTNAL.
e No emtAéyel TOV TPOTO KOl TNV SLAPKELD TOV TOLYVIOIOV.
e No emiéyetl Tov aplud Tov epotnoe®my Tov BEAEL va Taiet.

2.4 llepurt@oELS YP1oNS
2.4.1 Po)rog dwayerprot

Q¢ dwyepromc opiletar o ypnotg o omoiog Ba emAéter va
YPNOYLOTONGEL TNV €PUPUOYN oTa TPOTOKOAAD emwkowvoviag |EEE
802.11 (Wi-Fi) - Bluetooth, onuovpydvreg kov TOV TOMIKG
owoxopeT (server) o onoiog Bo PLAoEEVHGEL TOVG VITOAOUTOVE TTOUKTEG,.

Boaow] pon

e Y& TN TNV TEPImT®ON YpNoNg o dayepiotie Eekivdel to host
game emAEyovTog TO avVTioTOL(0 KOLUTL.

e X11 GLVEKEWD E1GAYAYEL TO OVOUQ TNG TPOTIUNONG TOL Yo TNV
ONovpYia, ToV TOTIKOV S1OKOUIGTH SErver mov Oa erloEevioet
TO Ty VioL.

e Avauével TV oHVOEST) TOV LIOAOUT®VY TOUKTAOV TOV EMOLUOVY
va, cLVOEHOVV GTO HTKTVO TOL SALYEPLOT].

o Aoy xoAveOel o aplBudg TV SOECIUOV TOUKTOV ETIALYEL
“Evapén”.

e 'Emeita  eppoaviletor 1 @Opuo EMAOYNC TOV KOATNYOPLDV
EPWOTINGEMV.

e O Odwyeplomg £xer v wovotnto va  emAé€er pio M)
TEPIECOTEPEG OO AVTEG EPOGOV TO EMBLLEL.

e Téhog matavtagc to kovuni “Evapén”, opilel kat tov emBountod
YPOVO O18PKENG TOL TaYVIOOD OmME Kol Tov aplud tov
epotoewv mov Oo  dyovicotel HE  TOLG  LITOAOUTOVLG
GLVOEDEUEVOVC YPTOTEC.

Evoiloxtiky ponl — AkKVp®on ONUIOvPYieS TOL  TOTIKOV
OLOKOULOTT).

O dyeplomg €xel T dvvatoOTNTa OTOTE BEACEL VO OKLPDOGEL TNV
emkeipevn évapén tov moyvidloh Tov £xEl dNUOVPYNCEL TATOVING TV
emoyn “X” mov Ppioketor 6T0 KAT® 0ploTEPd UEPOS TNG POPUOG
oL V1o100.
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2.4.2 Pohog mehaTn

Q¢ meldng opiletar o ypnot¢ 0 omoiog emBupel va cuvoebel kat va
MaPel uépoc oe €va MOMN vrdpyov moryviolr mov €yel onuovpyndel oamod
KATO10V O10YEPLOTN.

Baowm ponj

e Xg avtn TNV mepintoon ypnong o meldtng Eekwvaer Tnv
GULLLETOYTN TOV EMAEYOVTOG TO KOLUT join game.

® 2T1] GLVEYELN EIGAYEL TO OVOLLO TNG TPOTIUNONG TOV.

o Amnd k1o PAEmel Ta dSobéoiua oy vidlo Ko ETAEYEL VT TOV
emBopel.

e 'Emeita avapéver v évapén Tov GLYKEKPUEVOL TOLYVIOIOV
amd TOV AVTIGTOL(O SLUYEPIOTY.

Evoilaxtikn po1) — EEodog Tov meddtn 06 TO oy viol.

O melatng €xet ) dvvatodotnto €£600V Ao TO TOLYVidl 6TO 0moio Exel
eMAEEEL Vo GuUUETAOYEL ToTOVTOS TNV €mthoyn “X” mov Ppioketol 610
KATO aploTepd LEPOG TNG POPLOGS TOLYVIOLOV.

2.4.3 Po)rog amrov (p1oTn

AmAOG ypnotne Bempeitarl exeivog mov TPOKELTAL VO YPNGLLOTOU|GEL
™V €QUpUOYN KobBopd Yoo TPOCMOTIKN YPNOT, UN OCLUUETEYOVTOG M
MOV PYDVTOG KATO10 Ty Vil TOAAUTAMY GUUUETOYDV.

Boaow) pon

e X1nv mepintmon ot 0 amAdg xpnotnc Eekvaet To single game
EMAEYOVTOG TO OVTIGTOLYO KOV,

e X1 ovvéyeln eueaviletor n eOpUo ETAOYNG TOV KATYOPLDV
EPMTACEMV TTOL OlaTifevTon fAcel TG OepaTIKNG TOVG.

e O ypnotg emAéyet pia amd avtéc e@OcoV 10 emBuuEl.

o Téhog matwvtag to kovuni “Evapén” opilet tov embBountod
YPOVO SLapKEWG TOL ToyVIo» kaBmdG Kot tov aplBud Tmv
EPMTNCEWV e TIG omoieg BENeL va Taiet.

Evoiloxtikn po1] — AkOpoon — ££000¢ TOV oLy vioLov.

O amhdg ypNnoTS €xel TNV OLVATOTNTO VO GTOUOTNCEL TO Tl VIOl
EMELTOL TOV TTEPAUTOG TOV YPOVOL TOV EXEL OPIGEL 1] EVOALIKTIKG (ITOpel va
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2.5 Baon osdouévwy

TEPYEVEL VO TEPACEL O APOUOC TOV EPOTNCEMV TTOV £xel BEcel KaTd TNV
Evapén.

TéNog av BeAncel va apnGEL TNV EQOPLOYT TPV TO TEPAS TOL YPOVOL
N TOV epoOoemV umopel va Pyt amd avtd matodviag v emioyn “X”
oL BpiokeTon 6TO0 KAT® 0PLoTEPE LEPOC TN POPLLAG TTOLYVIO10V.

2.5 Baon ogoopévov

[Ma ™ dnuovpyio piog cwotd oyedlacUEVNG Kol AVEL TPOPANUAT®V
Baong dedouévov amorteiton apkeTtdG YPOVOG Yoo TNV ekuddnon twv
oYETIKOV apyav. ['a 1o BéATIoTO GYEdIAoUO KoL TV guypnoTtia g Ha
TPEMEL VO OTOPEVYOVTOL  TEdIDL 7OV  O€  YPNOIUOTOOVVIOL T,
emavalappavovrol, 0T Kot media mov KataAaupdvouy UEYEAO YdPO.
Io va emitevybel to mapoamdveo Ba wpémer va AneHodv vroyn OAeg ot
TANPOPOPIEC TTOL GLYKEVTPMOONKAV GTO TPONYOVUEVA, CTAL.

"Etotl ko 6€ Guvovacpd pe ) PEATIGTOTOMUEVT KOVOVIKOTTOIN O™ TV
dedopEvaV dnpovpyndnkav ot dvo axdiovhor wivakec:

e Categories
e Questions

2.5.1 Ilivaxag ‘Categories’

Yxomoc tov mivoka Categories eivar vo amoOnkevel Tig Katnyopieg
TOV TTOLLYV1O100.

Categories
Ovopa Tomog O Kevo | MMpoemeypévny T | Ilpotevov Kiedi
ID Int (2) 0 Kapio 1
Names | Varchar (20) 0 Kapio 0

[Mivakag 2.1: IMivaxog Katnyopiov

ID:
To ID givor 1o mpmtevov kAEWdl yia kdbe Katnyopio mov E1GUYAYETAL
oToV Tivoka Kot £xel oplotel MoTe vo avéavetal avtopato. X1o mESio
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2.5 Baon osdouévwy

“Tomog” OnAdoape petafAnt Int pe weplopiopnd UKoV 2 YopaKTHP®V,
O0TL £€YOVLHE T OKEPOIOL YLOL VO, KOADWOLUE HEXPL 99 poVadIKEG
gyypagéc otov mivaxko Categories. Xtnv mepintowon pog Opmg eival
adVVOTO VO YPNCIUOTOMGOVUE 99 SLOUPOPETIKES KOTNYOPIES EPOTNOEDV
OU®G £TOL EYOVUE TNV SVVOTOTNTA VO YPTCLOTO|GOVUE TOVAAYIGTOV 10
OLOLPOPETIKEC.

Names:

210 medio avtd AmobnkevLOVTAL TO OVOUATO TOV KATNyopldv. Edm
onimcape petapinti tomov Varchar kai unkoc 20 yopoktpov yio va
&yovpe ™ dvvatdTNTo AAPOPIOUNTIKOV YapakTp®y. Ot 20 yopokTpeS
elvarl apxeTol yio ToV TPOGOOPIGUO TOL OVOLOTOG ping Katnyopiag.

2.5.2. Ilivexag ‘Questions’

O mivakag Questions ypnolomoleital yio. TNV KOTOY®PNON TOV
EPMOTNCEMV KOL TOV OVTIGTOLY®V THOVOV ATOVINGEMY TOVC.

Questions

Ovopa Tomog O Kevo | Tlpoemdreypévn mipny | [potevov Kiedol
Category Int (2) 0 Kapio 0
Question i Varchar (150) 0 Kapio 0
Answer 1 ¢ Varchar (50) 0 Kapio 0
Answer 2 i Varchar (50) 0 Kapio 0
Answer 3 i Varchar (50) 0 Kapio 0
Answer 4 i Varchar (50) 0 Kapio 0

Used Varchar (4) 0 Kapio 0

[Mivakag 2.2: [Tivaxog epotoemy

Category:

[Mpoxerron yio EEvo khedi (Foreign Key) 1o omoio avtiototyei o1o
tpwtevov kAewil ID tov mivoka tov katnyopuwv (Categories). Eivou
tomov Int 1o omoio efaptatar amd to ID o ypnoomoteitor yio v
EICOYMYN TOV KATOYOPNOEDV EPMOTNCEDV. ANANOT OTAV KOTAUYOPOVLE
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2.5 Baon ocdouévay

pio epOTNON ONAMVOLUE GE oo, KaTnyopia avikel pe PBaon 1o ID g
K&Oe Katnyopioc.

Question:

Xpnowever yuo vo amofnkevel tov TitAo TG kAOe epd®TNONG.
Xpnowonomoape petafAnty tomov Varchar ywri pio epdnon pmopel
va meptEyel Kamota cOUPora, apBuovg kot ypdupato. Ilepropicape to
unkoc oe 150 yopoaxtipeg 00Tt Oewpeital KavomomTikd Yoo TNV
TEPLYPaPT Hiog EpOTNONG,

Answer 1, 2, 3, 4:

Avtd o medio amodnkevovv TIC TEGGEPLG MOAVES OTAVINGELS Yo TV
Kabe epdton. Ot amovimoelg sivor emiong tomov Varchar pe pnxog
yopakmpwv tovg 50, to omoio €ivol OPKETO Yoo TNV E0AY®YN TOV
OTAVTGEWV.

Used

To medlo avtd ypnowomnoteital yu va kpotder n Pdon pog v kdébe
gpdomn mov e€dyet. Eivar tomov Varchar pe pnixog téooepa yati n Aéén
oL €xel oplotel va ypaesl kabe @opd mov &dyel o epotnomn eival
TPLOV YOPOKTP®V.

VDV INT(2)
<> Names YARCHAR(20)

<» Category INT(2)

£ Question VARCHAR(150)
& Answer 1 VARCHAR(50)
& Answer 2 VARCHAR(50)
& Answer 3 VARCHAR({50)
& Answer 4 VARCHAR(50)

Ewova 2.1: O wivaxeg omd to Tpdypappo mySQLWorkbench
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2.6 Acitovpyia facnc 0EOOUEVOIV

2.6 Aertovpyia faong ocoopusEvev

H Bdom dedopévav 1ov cuetiuatog dnuovpyndnke pe t ypnon mg
SQL.ite ko givon pio kAeot) Paon dedopévav. Avtd onuaivel 0Tt ot TPEic
YPNOTES TOL OPICAUE TAPATAV® JEV £YOLV TN dvvaTOTNTA VO TPOGHEGOLV
N V& aQoPEGOVY EPMTNCELG LECH TNG EPOPLOYNGS. O ndvog TpOTOg Yo va
avavemBel 1 Pdorn dedopévov elval péom SdIKTOOL N g VEOC
aVavEMOT G £KO00TG OAOKANPNG TS EQPOPUOYTG.

Koatd v ekkivnon g epapuoyng n Pdomn dedopévev apykd €xet
OpPIOTEL VO OVOVEDVETOL UETA TNV EMAOYN ™G Katnyopioc, OmAadn
anyaivel Kot ypaeest oto medio «Used» v tiuf ‘NO’ yi dheg Tig
EPMTNOELS TOL VILAPYOLY TNV Pdon. Avtd cvuPaivet yio thv opOn ypron
™m¢ Paong koatd ™ Owdikoacic Tov moyvidwov. Emiléyovtac v
Katnyopio epotnoemv mov O&Ael, €ite 0 OMKOMOTNG €it€ 0 AmMAOC
YPNOTNG EEKIVAL TO TTOLYVIOL.

—(void)insertCheck {
NSArray * paths = NSSearchPathForDirectoriesInDomains
(NSDocumentDirectory, NSUserDomainMask, YES);
NS5tring # documentsDirectory = [paths objectAtIndex:@];
WS5tring * path = [documentsDirectory
stringByAppendingPathComponent: @ Categories.sqlite"];
if (sqlited_open( [path UTFBString]l, & db) == SOLITE_OK) {
const char % sql = "UPDATE Questions SET Used="N0O"'";
sglited_stmt * inputlsedVariable;
if (sglite3_prepare_w2(db, sgl, -1, &
inputUsedVariable, MULL)==SOQLITE_OK) {
while (sgqlited_step{inputUsedVariable)==

SOLITE_OK) {

N55tring = name = [N55tring
stringWithUTFEString: {char =)
sqlited_column_text(inputUsedVariable, &)
1;

NSLog(@"Must Changed: %E", name);

}-
}
sqlited_finalize(inputUsedvVariable);
}-
sqlited_closeldb);

Ewova 2.2: H cuvOnkm avavémong tng fdong dedopévov

H Bdon dedouévav Eexva va, eEdyel epmToelg and v Katnyopio
7oV eMELEEE O YPNOTNG TVYOLN KOl LE KPLTPLo eMAOYNG To medio «Usedy
va &el v tun ‘NO’. Tho kédbe epodtmon mov epgavilel, avtdupato
yiveton 1 odAayn T petaPAntig tov mediov «Used» pe v tun ‘YES’
Y. TN OLYKEKPEV €pMOTNOTN. Mg oavtd TOvV TPOTO UTOPOVUE V.
AmO@VUYOLLE TN OUTAY] ELPAVIOT] KATOL0G EPMTNONG.
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2.6 Acitovpyia facnc 0EOOUEVOIV

TéNog Yy vo UMV vIapyel Katdypnon g UVAUNG TNS GLGKELNG
&yovue opioel 1 Pdaon odedopévov kdbe @opd mov ekteELel KdAmO0
EPAOTNULA VO, KAEIVEL

—(void)insertCheckToYes {
NSArray = paths = NSSearchPathForDirectoriesInDomains
(NSDocumentDirectory, NSUserDomainMask, YES);
HS5tring # documentsDirectory = [paths cbjectAtIndex:@];
WS5tring * path = [documentsDirectory
stringByAppendingPathComponent:@"Categories.sqlite];
if {sqlite3d_open( [path UTFBString]l, & db) == SOLITE_OK) {
W5String = sql = [NSString stringWithFormat:@"UPDATE
Questions SET Used='YES' WHERE Question=%"S%@\"",
question.text];
const char squery_stmt = [sql UTFB5tringl;
sglited_stmt * inputlUsedVariable;
if (sglite3_prepare_vZ(db, guery_stmt, -1, &
inputUsedVariable, MULL)==SQLITE_OK) {
while (sqlite3_step({inputlUsedVariable)==

SOLITE_ROW) {

MS5tring = name = [N55tring
stringWithUTFEString: (char =)
sqlited_column_text(inputUsedVariable, @)
|H

W5Log(@"Must Changed: %E", name);

1
}
sqlited_finalizelinputUsedVariable);
1
sglited_closeldb);
}

Ewova 2.3: H cuvOnkn mov kadeitonl petd v epuedvion epatnong
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KE®AAAIO 3°

YMKO Kol AoYIopiKoO mov yprnoiporon)dnke

2T0 TTPONYOVUEVO KEPAAOLO EYIVE O GYEOAGUOG TOV GUOTNLOTOG TNG
EQUPUOYNGC KOl OPICTNKE 1 OPYITEKTOVIKY] TOVL. AVTIKEIUEVO TOL
KEQOAOTIOL OVTOV €ivol M TOPOLCINGT KOl M TEPLYPOUPT] TOV DAIKOD Ko
TOL AOYIGUIKOD TTOL YPNCLOTOMONKE Yo TNV AVATTUEN TNG EQAPUOYNC.

3.1 To viako (Hardware)

3.1.1 HAeKTpOVIKOS VITOAOYIOTIG

[Ma va vdpyel 1 OLVATOTNTO TPOYPUUUATIGHOD HOG EQOPUOYNG YId.
™mv okoyéveln Tov cvokevav tg Apple [17] iPhone, iPod xot iPad o
TPOYPOUUOTIOTNG TPEMEL Vo OBETEL Kol TOV OVAAOYO MAEKTPOVIKO
VIOAOYIGTN NG 1010¢ owoyeveiac. H oelpd nAekTpovik®V VTOAOYIGTMOV
nov mopayet n Apple elvar ta:

e iMac évag TANPNC NAEKTPOVIKOG VTTOAOYIGTNG OV SLobETEL OLO
T0 VAIKS TOV G¢ pio 006vn

e 10 Macbook Pro mov &ivat évag vmoloyiotig tomov Laptop

e 10 Macbook Air emiong éva Laptop mov Eeympiler ywoo v
AETTN YpOUUN oxediooNS Kot EAAPPLA KOTACKELN

e 70 Mac Mini mov &givar €vo OAOKANPOUEVO VTOAOYIOTIKO
GUOTNUA LE TIC OIOGTACELS EVOC EMTEPIKOD GKANPOV dioKOL.

Yrapyer Oumg kot 1 OuvvatotTnTo VO QTIAEOLHE TOV OIKO  HOgG
TPOGHOTIKO VTOAOYIOTY] X86 apYITEKTOVIKNG, TO 0moio Opmg tpéyxel Mac
OS X Aertovpywkd, pe Alya Aoy éva Mac, povo mov og avtiy v
nepintoon to VA6 (hardware) givor emAoyng pog Kol Hmopel vo OTaGEL
o€ KOO VYNAOTEPO EMMEDO TOYVTNTOV KOl VITOAOYIGTIKNG SVVOUNG OTO
avtn evoc avbevtikov Mac Pro! Me avtd tov Tpomo £xovpe oTa YEPLoL LOG
éva, TOAD duvatd pnydvnuo mov pmopel vo TpéEEl 10 AEITOLPYIKO TNG
Apple og opiopéveg mepuTTOOELS 16MC Ko KaAvTEPO amd Evav Mac e
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3.1 To viiko (Hardware)

TOAD HKpOTEPO KOGTOG amd T yvnow Apple Mac towv onoimv ot Tipég
(6mm¢ yvopilovpe) eival cvykprrikd moAd vynAdTEPES.

Oa mpémel PEPara kdmov €0 va TOVUE, TOG OmO TN OTIYUN TOL
Kdmowog eykatactioet Mac OS X og vmoloyiot] €KTOC TV AVOEVTIKAOV
Apple vroloyiotd@v, avtopata omdel Kot Tovg 0povg ypnone (Terms Of
Use) ¢ Apple mov Aéet :

“Yopeovelte vo UV €YKOTOGTNGETE, VO, YPNCLOMOWGETE 1| VO,
ekteAécETE TO Aoylopiko g Apple ywo kéOe un-Apple-emionuoacuévo
VTOAOYIGTY], 1| VO EXTPEYETE GE AALOVS VAL TO KAVOLY.”

“You agree not to install, use, or run the Apple software on any non-
Apple-labeled computer, or to enable others to do so.”

3.1.2 Owv ovokevég iPhone, iPod Touch, iPad

H ogipd kivntov mhateopumv e Apple [17] amoteAeitar amd tpia
TPOIOVTO OV ®G KOPLO YOPOKTNPIOTIKO TOVG TOPEYOLV GTO YPNOTN
oxeddv  Olec TG Agutovpyieg mOL  aOpPoVLV  TO  OWdIKTLO, KO
TePAOUPAvVOLY pio LEYAAT YKALO EPOPUOYDV TOAVUECOV OTMG LOVGTKT),
Bivteo kar potoypapia. O Adyog mov Eeywpiler otnv ayopd eivor ot
SAPOPES KAVOTOUIES TTOV AOVTAPEL, OTTMC TO PIAKOTEPO TPOC TO YPNOTH
TEPIPAALOV OALG KO EvaL TANPES KOl ELAPPD AEITOVPYIKO GVGTILLO.

To mep1fdArov ypnotn eivol oYESIOGUEVO £TGL MOTE VO, YPNCILOTOLET
mv 006vn aen¢ moAlamimv onueiov n omoio dtov avokovoOnke
Eexople kabag yio va ypnotporombel oev ypealdtov TImOTA TOPATAVED
and o OGKTLVAN LaG, Kol 1) omoOKplon g eivol {6 akdpa 1 KaAdtepn
otV ayopd. I'ia tnv elcaymyn dedOUEVAOV KO KEWEVOL ¥pMoiporomonke
€voL EIKOVIKO TANKTPOAGYLO OVTi Y100 KOUUTTIL TO OTO10 OV Kol GTNV apyn
TPOKAAECE TOV TPOPANUATIGUO, TOPA EXEL YIVEL KAVOVAC TNV 0yOPd.

XTI OVOKEVEG aLTEG €yovpe TPelg dlapopetikovg aicOntipes. O
TPADTOG YPNOUOTOLEITAL Y10l VO ATEVEPYOTOLEL TV 006V OTAV O YPNOTNG
HAdel 6T0 TNAEQPMOVO, 0 OeVTEPOG eivarl ausOnTpog PwToOg Kat puOuilet
mv eoOTEWVOTNTO TG 000vNng ovtopate €161 OoTE Vo €£01KOVOEL
umatopld Kot T€A0G vmapyel &vac octntpog tpidv afdvov omoiog
avTIAAUPAEVETAL OTO0ONTOTE QALY OTNV YoOVio KAIGNG TNG GLOKELNG
KOl L€ OVTO TOV TPOTO EMTLYYAVETAL 1] GAAAY” oo KAOetn (portrait) ce
opovtua (landscape) mpofoin| twv dedopévmv oty 006 v.
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3.1 To viiko (Hardware)

To mpmdto iPhone avakowmbnke ond tov mpdedpo g Apple Steve
Jobs tov lavovdpio tov 2007 kol KukAo@dpnoe oty ayopd tov lovvio
Tov 1010V €tovg. H ovuykexkpyévn cuokeu)-Kivntd TAEpwvo OlabETel
Bivteo «duepa, Bluetooth woar Wi-Fi. Xpnowuomoei geapuoyéc
mAofynone oto odladiktvo oOmwg to Safari ko to Mail. Emiong
neprioupavel Asttovpyieg gopnrov Media player kot moAlamAdv GAA®V
epappoyov. To iPhone 3G mpoohHece v duvatdHTNTO YPNGYOTOINGNG
oV OwKTvov Kivnmng TAepwviag 3G ko déktn GPS. To iPhone 3GS
tpocOece pia muéida, o YPYopPo EMEEEPYNOTH KO KAUEPO VYNAOTEPTG
avédivong mov wepraupavel kot eyypaen Pivteo ota 480p. To iPhone 4
npdcbece pia KAUEPH GTO UTPOSTIVO UEPOG TOL KVNTOV Yio, YPNom
BvteokAnong pe mpoypdupato Ontwc to Skype, koAdtepo emeepyaoctn
aALG Kol 006vn pe vymAdtepn avaivon. To iPhone 4S pe Ayec dapopég
ce oyéon He TOV TPOoKATOYOo TOov TPOcOece wapepa 8MP pe véec
Aertovpyieg o avtd 10 otoyeio. To mo mpdoearto iPhone 5 npdcbece
006vn vymAng eukpivelag Retina tecodpov viomdv kot véo enelepyaotn
16Y00¢ 6VO TLPNVOV.

To iPod eppaviotnke tov Oktdfpio tov 2001 ocav éva @opntd
oVoTNUO.  avorapaywyns moAvuéowv. Xnuepo 1o iPod Touch eivon
ovclaoTikd €va iPhone ywpic T1g duvatdtTeg £vOG KvnToh THAEPDOVOV.
Ta Poaocwd yopokmplotikd kot Tov 000 &ivar oyeddv 0 kot
YPNOOTO100V 10 1010 Acttovpywkd cvotnua, to 10S. To 1Pod Touch,
AOY®D NG advvapiog Tov vo. GLUVOEETOL GTO OIKTLO KIVNTHG TNAEPOVING,
dev vrootnpilel epapuoyég mov Pacilovial oe avtr TV Asttovpyia. Eivat
T AEMTO, KOTOVOADVEL ALYOTEPN EVEPYEW AP0 Kol 1) Hmoatopios TOv
KPOATAEL TTOAD TEPIOCOTEPO, Kol KOOTILEL MYydTEPO MmO TO. OvVTICTOLYO
uovtéia iPhone.

Ta 1Pad eivol n tehevtaia TpocOnKn 6T GEPE KIVITOV TAATQOPUDV
™G Apple kaBadg t0 TPDTO POVTEAD TOLG avakov®Onke tov Tavovdpilo
tov 2010. Iapdupolo otn Asttovpyio Tov pe to pikpodtepo iPhone 1 iPod
Touch, tpéyer pio tpomomomuévn €xdoomn Tov 1010V AELTOLPYIKOD
CLGTNHOTOG , LE VO EMAVOCYESIOGUEVO TEPIPAALOV Y10, VO EKUETAALEVTEL
™ peyorvtepn oB6vn. To iPad éxer pio avadpopukd eoTicpévn 08ovn
apn¢ mToAlomAmv onueiov 9.7 wrtowv. H kdpra Aettovpyio tov iPad etvan
N avayvoon niektpovik®v Pipriov (e-books) kot epnuepidwv. Ouwmc
VRLAPYEL TANPNG VTOGTNPIEN ToYVIOIDV KOl EQOPUOYDV TOL £YOLV

[51]



3.1 To viiko (Hardware)

EMOVOOYEINOTEL Y10 TNV GLGKELT OTMC KOl SLOYEIPIOT TOV POTOYPAPIDV
HoG HEo® S106VVOESNC GTO O1adIKTVO.

3.1.3 To Bluetooth

€3 Bluetooth

Ewova 3 1: To ofjua tov (umhe dovtiov) Bluetooth

Méypt ta téAn G dekoetiog Tov 1990 dev viMpye Kamolo gvpémg
amodeKTd TPOTLTIO Yo, acvpuato Tpoocwmikd diktva, WPAN (Wireless
personal area network), ovte QuLoKA avArLOYEG EUTOPIKEG EQOPUOYES /
noumodéktec. Opmg tdte N Ericsson é0eoce tic Baoelg yioo v avantuén
uioc texyvoloyiog 1 omoia Oo eméTpene TOV GYNUATIGUO TOTIK®OV SIKTH®V
TOAD Wkpnc euPéretog pe okomd v acvpparn kot ad hoc diktvmon
ETEPOYEVAOV POPNTAOV cLOKEV®Y. To TPHTLITO TOL TPOEKLYE VIoBETNONKE
ot ovvéyeln and v IEEE ¢ 10 mpotvmo 802.15 yio WPAN. To
npotuTo ovoudotnke Bluetooth [2] amd tov Baciiid ¢ Aaviog Harald
“Blatand ” Gormsson tov mpwto. To Ovopa mpotewvav Zkavdwvofoi
EMOTNUOVEG €MEWN, 0 BaotMdg avtdg ftov euAelpnvikog Kot KATapepPE
va evocel ) Aavia pe v NopPnyia. Apywoc okomog tov Bluetooth
NTAV VO EVOOEL-OIKTVMOEL GUGKEVEG, YU OLTO KOl OVOUAGTNKE OTME TO
TOPATGOVKAL avTtod Tov Baoidid. O Adyoc mov d00nke T0 TOPATGOVKAL
umie-60vtn¢ otov Bactid Harald fytav emeion eiyxe éva d6vtL ehappd mio
YOAAL10 0o To VITOAOITAL.

Ov mpodwaypapéc tov Bluetooth kaBopilovv v  «acHpuotn»
TEXVOAOYIOL YOUNAOD KOOTOVC Kol YOUNANG 16Y00c, mov efaAeipel Ta
KOADOWL HETAED TOV KIVIITAOV GUOKELMV KOl EMITPEMEL TN OLOCVVOECSN
tou¢. To Bluetooth Asttovpyel 610 «OOEGUEVTO» PAGLO GLYVOTHTOV TMOV
2,4 GHz, ®ote 01 GLOGKEVEG MOV TO EVGOUATMOVOLV VO, UTOPOLV Vo
Aertovpynoovy ampoPANUATIOTO. GE OTO00NTOTE CNUEID TOVL TAAVITY.
o va meplopiotodv 610 €Ady16TO Ol TOPEUPOAEG OO TOPEUPEPEIC
ovokeLEg, 10 Bluetooth expetaliedetar v apeidpoun emnkowvmvio kot
™ uébodo petddoong pe dwomopd eacuatog Frequency Hopping (émg
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3.1 To viiko (Hardware)

kal 1600 evaAlayéc ouyvotntag avd 0euTepOAEnTO). AT QLGIKY Aoy
emiong to Bluetooth Aettovpyei mepimov ota 2.4 GHz, mpodwaypdpet tpia
enineda 1oyvOG ¢ ekmoumng amd to. omoia e€aptdTon Ko M euPérela
emkowvoviag (mavto pkpdtepn tov 10 pétpov o PAN), evd 1 ToKTIKN
aAloyr] TG GLYVOTNTAG EKTOUTNG AOY® ng a&lomoinong tov FHSS
kabopiletor yevdotvyaio amd Evay Kevipikd koupo, tov Master.

To Bluetooth emitpénel 11 amevbeiog cVVOEGEIS AmMd CLOKELY| TTPOC
ovokevn (point to point), Kabdg kot TNV TOVTOHYPOVY GVVIEST] EMC Kol
ENTO OLOKELAOV pE TN YpNoN Miag povadikng ovyvotroc. Tig
TPOOIYPAPES TNG CLYKEKPIUEVIC TEYVOAOYIOG OVETTLEE Kol VTOoTnPilet
10 Bluetooth Special Interest Group, evad n tehevtoio «OMUOGL» £KdOOT
Tovg €lvar n 4, M OMOl0L EVOOUATMOVETOL TAEOV OTIC TEPICCOTEPEC
ovuPatés OLOKEVEG UECH KOTAAANA®Y TOUTOOEKTOV Kol KOPTAOV
dwtvov. 'Eva tpofAnua twv tpodiaypapov tov Bluetooth givar 611, Adyw
MG petadoong omv eievbepn Covn ovyvotrtov tov 2,4 GHz, ot
GUOKEVEG TOL  TO  LRWOCTNPILOLY  AOLVATOVV VO YPNCLOTOU|GOVY
TAVTOYPOVO T TEPIGGOTEPQ TPMTOKOAAD NG owoyévelag IEEE 802.11,
Kabn¢ TOTE O VINPY ALY coPapd TPOPAN AT TOPEUBOADY.

O Baocwotepec mpodiaypapéc tov Bluetooth agpopodv 10 @uotkd
eninedo ko o vroeninedo MAC, dmov £xovv dnuovpyndel dtapopeTiKa
TPOTOKOAO Y10 OOPOPETIKEG EQPAPLOYEC Ko TO. omoio. ovopdlovtot
npogik. To Bluetooth SIG éxet MO mopovcldoel  TETOIEC
TOPOUETPOTOMUEVEG EKOOYES TOV TPOTVTTOV Y10 SLAPOPES KOYyOPESH (TT.Y.
mpoPik acHpuotov TMAEPOVOL, TPoPik mpodcPacne ce LAN, mpo@id
EKTUTTOONG, POTOYPAPiag, avTokivitov KAT). Kabe mpopik meprlapufavet
TPOTLTTOL YL OAQL TOL EMIMENQL KO TPOGPEPEL ADGELS Y10, TN SLLGVVOEST) LE
OLLPOPETIKA dTKTLO HLEYOADTEPNG KMULOKOG.

3.1.4 To Wi-Fi

Ewova 3.2: To ofjua tov Wi-Fi
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3.1 To viiko (Hardware)

H npo éxdoon tov WiFi [3] eionybn 10 1997 ka1 610 @uoKo
EMIMESO TOV HOVTEAOL avaPOpPAs AVOKTNG AldoHVOIESTG ZVOTNUATOV
(OSI) mepierdpPove d00 pHeBOdOVE SAGTOPAC PACUATOS YO TI LETASOGN
ot Lovn ovyvotntav 2.4GHz, n ektoun oty omoia 0ev amottel ddeta.
H mpot pébodog Asrtovpyovoe pe Frequency Hopping (FHSS) o
vrootpile puOud petddoong 1 Mbps, evd 1 deTeEpPN AEITOVPYOVGE e
Direct Sequence (DSSS) kot vrootypile pvOud petddoong 1-2 Mbps.
[TeprrapPavotav emiong kot pia vaépvbpn exdoyn (IR). Ipwv and v
eneavion tov 802.11 dev vanpye KATO0 EVPEWS AMOOEKTO TPATLTO Yid
OACVPUOTO  TOMIKG OIKTLO VTOAOYIGTAOV, O0VTE OVOIAOYEC EUTOPIKES
EQUPUOYEC, KAOMS 1 TEYVOAOYID OGVPUATNG OIKTOMONG OEV NTOV aKOUQ
OPKETO MPLUN.

To 1999 10 802.11b @®bnoe v toaydmta oto 11 Mbps
ypnowomnoiwvtog DSSS. Ou pvBuoi Aertovpyiog 1-2 Mbps pe DSSS
16Y00VY OKOUO, £TCL MGTE Ol GUOKELEG VO, UTOPOVV VO TEGOLV OE
YOUNAOTEPES TOYVTNTEG Y10 VO, dloTnpr)covy pio GHVOEST OTOV T GTUOTOL
eglvor advvata. Me v €kdoon avtp o Opog WiFi dpyoe va
YPNOOTOLEITOL EVPEMC Kol Ol acVPUATES Kapteg otktvov 802.11 va
eEamlmvovton ToyEwg.

Xpnowonowwvtag T pébodo petadoong Orthogonal Frequency
Division Multiplexing (OFDM), 600 wpotvma vymAng TtoydTnTog
axoAovOnoav 1o 802.11b ta omoia mapéyovv nuéypt 54 Mbps: to 802.11a
exméunel otn (ovn cvyvotntov Tov SGHz aAAd dev eivar copPato pe tic
acVPUOTES KAPTEC OkTVLOV Ol omoieg vmootnpilovv 802.11b, evd T0
802.11g exméumel ot {®vn cvyvotntev tov 2.4GHz ko sivar copPatod
ue 1o 802.11b. H emkowvovia peta&d cuokev®v EOTMGUEVOV LE KAPTEG
802.11b ko 802.11g yivetoanw otnv vynAdtepn dvvATH KON TOYVTNTO,
avtv tov 802.11b.

Me t 614doon tov WiFi1 xatd tic apyés e dekoetiog tov 2000
epeaviotnke pio véa péBodoc mpocPaong oto Internet: pio ynoeroxnm
cvokevn HE Kapto acHpuatng diktvmone WiFi, m.y. évag nAekTpovikog
vroAoylotig 1 éva PDA, pmopel va ocvvoebBel oto Awdiktvo Otov
Bpioketor 6g aktiva KAALYNG ACLPLATOV SIKTHOL 1|01 GUVIEIEUEVOD GTO
Internet, to omoio ovoudletar onueio mpdésPaong (Access Point). Mia
TEPLOYN TOL KoAOTTETAL Omd €va 1 MEPLGGHTEPO onueian TpOSPaomng
ovvdedepéva petocd tovg Aéyeton hotspot. ‘Eva hotspot umopsi va
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3.2 To Aoyicuiko (software)

KOAVOTITEL €vay YOPO EKTAONG OMUOTION 1 Kol TOAADV TETPOYOVIKOV
HETPOV, LE EVOALOGGOUEVO oMpeia TpOGPacTc.

‘Etol n teyvoroyia WiFi emitpénet tn cvvdeon petald 600 cuoKkevmv
peta&ld tovg, T oHVOEST EVOC TPOCMOTIKOD LITOAOYIOTH UE €VO TOTIKO
dikTLO KO BAAOVLG VTOAOYIOTEG KO, GTI GLVEYEW, UECH OVTAOV OTO
Internet. 'Evac @opntd¢ vmoroyiotie pmopel vo ovvoebel omovdnmote
vrdpyel onueio mpdoPaocnc (m.y. o mapKo 1 TAUTEIEC HEYAAWDV TOAEWV,
KAQETEPLES, P1PAI0ONKEG KAT).

3.2 To hoywopiko (software)
3.2.1 Mac OS X

To Mac OS [1] eivor évo Aeltovpylkd GUGTNUO UE YPOUPIKO
nepipailov mov avomtoydnke amd tv Apple Inc (mponv Apple
Computer, Inc) yioa tovg niektpovikovg vroroyiotéc Mackintosh mov n
etaupio etonyaye omv ayopd. To Mac OS, mpwv axoun n Apple 1o
ovoudioel €161, epapuocOnke yo TpdTN Qopd t0 1984 otov mpwtdTLTO
vroAoylot] Macintosh ®g pn dwokprtd TUAUE TOL GLGTNUOTOS KO
cuvBwg avagepdTay oAl ©¢ To "AOYIoUIKO GLuoTHLOTOC".

H Apple eoxeppévo vmofdBuile v vmopén tov AE1TOLPYIKOV
GUOTNUOTOG KOTA To TPOTO XPpOvia Tov Macintosh yia va dwoetl Epgoon
OTNV €VKOAT ¥PNON TOV VITOAOYIGTH TNE GAAN KOt Y10 VO O10pOPOTOINGEL
T0 TPOiOV NG amd dAAa Acttovpyikd cvotiuota 6nwg to MS-DOS, to
omoio &lye TV eNUN TOL JVGYPNOTOL KOl TEYVIKA OITOUTNTIKOV
ocvotuatoc, kot to UNIX. H evkolrio emkevipovotav cto 0T1 10 Mac
OS Ntav amd TO TPOTO AETOVPYIKA TTOL YPMNOUOTOINGAV YPUPIKO
TePPAALOV YPNOTN OVTL YOO YPOUUTY EVIOADV Yol TNV ETKOWVOVIL
avOpodmov kot vroAoylot. MeydAo HEPOC TOL OAPYKOL AOYIGUIKOD
ocvoTiuaTog Nrtav amodnkevuévo oty pviaun ROM kabdg ot mpdTot
Macintosh dev d1é0etav oxAnpd dicko, HE EVNUEPMDOELS VO TOPEXOVTOL
oLV Bwg dwpedy oTovg epTdpovg amd TV Apple, HEow SGKETAOV.

To 2000 n Apple xvkhopdpnoe ™ dékatn €kdoon tov Mac OS, 1o
Mac OS X, ovcwootikd €va pilikd OopopeTikd AEITOVPYIKO GUGTNUO
Baciouévo otn davoury BSD tov UNIX kot tov pukpomvpiva Mach. Xto
véo mAéov Aeltovpyikd m Apple mpdcsbece apkeTd GLOTOTIKE OT®G O
"Finder" kot 10 Yypoewkd mepipdiiov "Aqua", 0oAOKANP®VOVTIOC TO
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3.2 To Aoyicuiko (software)

Baciopévo oe ypapikd mepPaiiov AETovpyiKd cOGTNHO TTOV Elval TO
Mac OS X.

H ypnon xovumov cav ypouoaTicotés oTaydves, Ol SPAVEIES Kol
QPOTOPEAMOTIKA €IKOVIO £pepav VO Kol YPOUN GE oYEoN HE TO
wponyovueva, Asttovpyikd. TloAhol ypnoteg eE€ppacav v apvnTikn
dmoym OtL NTav MOAD "yopurtouévo" ywpic emoyyeApoTiKO epébioua.
AALol ioteyav 0Tt To Agua ftav €va YeEVvaio Kol TPOTOTOoPloKd Pripo
o€ pa gmoyn mov Ta ypagikd mepParrovia ntav anid Papetd. [Taporo
TO OaoUO, M EUPAVION TOV NTOV QUEGO OVOYVOPIGIUT, OKOUO Kol TPV
v TpdTn €kd0oon Tov Mac OS X, Aol TPOYPAUUATIOTEG GpYIGaY VL
mpocmafohv va aviypdyouy TV pedvion tov Aqua.

3 -a File Edit View Special Help 7:26 PM | [E] Finder

S
i -
Lazerwriter 300 Mac 05 9
%

A
Erogme g forarasl

EEFDORT N EFUE N EN SN EDEN AN EUED

Ewova 3.3: To Aettovpykd cuatnua Mac OS oty ékdoon 9

3.2.210S SDK

To i0S SDK (Software Development Kit) [18] dwaxpiveton amd v
OPYITEKTOVIKT] oTpoudTOv. Elvol Yopiolévo 6 TEGGEPO GTPOUAT TO
omoia amd 10 YAUNAOTEPO MG TPOG TO VYNAOTEPO Elval:

e Core OS
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3.2 To Aoyicuiko (software)

o Core Services

e Media

e Cocoa Touch

Ot Bepelmoeig vmpeoieg otig omoieg Pacilovial OAEC Ol EQUPLOYES
TOPEYOVTOL OTO YOUNAOTEPO OCTPOUOTO. XTO VYNAOTEPH, CTPMUATO
TEPLEYOVTOL VINPECIEG KO TEYVOAOYIEG GYETIKEG LE YPUPIKA KO SIETAPES
xpnotn.

Cocoa Touch

Media Layer

Core Services

Core OS

Ewoéva 3.4: Ta otpodpoto tov i0S SDK

Oo avorTHEOVUE TOPOKATM EMLYPOLUATIKA TO KAOE GTPOLLOL.
Core OS

210 YOUNAOTEPO OTP®UO. VTLAPYEL TO TEPPIAAOV TV Pocik®V
SIEMOPDOV TOV AEITOVPYIKOD GLOTNUATOG OT®S ot odnyoi (drivers) tmv
oLoKEVOV, T0 ovotnua apyeiov (file system) kar o mepiPdiiov TovL
noprvo. (kernel). To otpopa dayepiletoan ta viuato (threads),
dwktvmon (networking), mv ewoviky uvqun (virtual memory) kot v
evoodiepyaciakn exkovavia (interprocess communication).

H PiPphobnkn  LibSystem elvar  ypapuévn ot  yAodooo,
npoypappaticpoy C Kot wopéyel cuvapTNoELS Yo TPOGPacn 6€ TOAAY
otoyeio younAov emumédov Tov cvotnuotos. [epthapPdaver mAnbog amod
YOPOKTNPLOTIKE, Onwg mpOcPacn oto cOoTUe apyeiov, VANPECiES
dwktdmong Bonjour war DNS, &éopegvon  pviung, podnpotikode
VTOAOYIGHOVG, TOTIKEG puBuicels Kol mAnpoopiec vy v TpEYovca
YADGGO.
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3.2 To Aoyicuiko (software)

Core Services

Eivar 10 otpopa mov meprapufaver Piprrodnkec kor miaicio
(framework) mov ypnoWOTOOVY Ol EPOUPUOYEG TOV  AELTOLPYIKOD
GUGTNLOTOC.

To onuavtikdtepo framework eivar to Core Foundation to omoio
aroteAeiton amd demapés o€ yhwooo C, ol omoieg mapéyovv Bepeiidon
duoyelplon dEGOUEVAOV KOl VIINPESIOV OTMG OLOXEIPIOT MUEPOUNVING KOl
®OPOC, SLLYEIPLOT TPOTIUNGE®V YPNOTN KOl STKTVAKT PO .

Yndpyer eniong to CFNetwork framework erniong ypouuévo oe C,
elvor VYNANG amodd0oNG Kol TAPEYEL (io. GUAAOYN OVTIKEWLEVOSTPOUPDV
APUPECEDY YLl CAANAETIOPOOT LE SIKTLOKA TPMOTOKOALN. Mmopovue va
TO YPNOUOTOU|COVUE Y10l VO KOVOUUE OMAOVGTEPT TN OIKTLOKN
emkowvovia péow FTP/ HTTP.

To Security framework pog mapéyet Toug Unyavicpovs TPOGTUGIOG
TOV OE0OUEVOV TV  gpopuoyav poc. Emiong mapéyer dwayeipion
TIGTOTOMTIKAOV AGPOAELNG Kol ONUOGIMV IO1OTIKOV KAEWOIDV.

H evoouatouévn Bipiodnkn SQLite [19] emtpénel otig epapuoyséc
™  onwovpyio Kot TN ypnon apyeiov Pdacewv  dedopévov. H
oLVYKEKPILEV  PPAodnkn  evd  elvar  yevikng ypnong €0m  €yet
BeAtiotomomOel Yo amodnkevom dedoUEVOV GE POPNTEC GUGKEVEG.

Media

Xe avtO T0 OTPOUN TEPIAAUPAVOVTOL Ol TEXVOAOYIEC TOAVUEGMV Kol
ypapikav. IepthapPdver vynrod emmédov framework mwov emtpénovv
TPONYUEVO, YPOQEIKG Kot animations, ommg Kot yaunAol ETTESOL
CUVOPTNGELS, TOL EMTPEMOVY  LYNAOTEPO £€AEYYO T®V  emMOBLUNTOV
AELITOVPYLOV.

o to ypagikd mapéyetor m teyvoroyio Quartz n omoia divel
dvvatomteg Loypoa@ikng 6€ d00 SOGTACELS, YPOUUUDY Kol GYNUATOV,
uotifov kot ewoévov. Eriong to Core Animation amoteleitan amd éva
API ov pog emttpémet tn dnuovpyio. animation. H teyvoioyio OpenGL
ES n omoia eivor m mobile exdoyn tg OpenGL poag mapéyet
duvartdmTa yio animation pe ypogikd enumédov 3D.

o tov Myo mapéyoviow ta Core Audio ko Audio Toolbox
framework. To Core Audio pog divel T SLVVOTOTNTA Y10, OVOTOPAY®OYT
Kol Kotaypagn podv nyov, evd to Audio Toolbox ypnoyomoteitar yia.
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3.2 To Aoyicuiko (software)

TNV gvepyomoinom dOVNoNG OTIG GLOKEVEG Tov TO Voot pilovv. Emiong
oto 10S vroompiletor n PProdnkn OpenAL (Open Audio Library) yo
NV SYEIPIGTN TOL YOV TPV SIOGTAGEDV.

Cocoa Touch

KdéBe epappoyn tov 10S ypnoiuomotel To VYNAOGTEPO GTPMLA Y0 TV
Bacikn dlemapn Tov ypNoTn e TN cvokevn. Amoteieitan amd to UIKit
framework to omoio yw TV OlEman UE TO YPNOTN TEPIAAUPAVEL
napdbopa, otoryeio eAéyyov (controls), amdyelg (Views), diayeipion
kewévoo (text management) kAm.

Eniong to Cocoa Touch mepiiaufaver o framework Addressbook
kot Addressbook Ul yuo tqv diayeipion ko tpdcfocn tov eQaploymv
OTOV TNAEPOVIKO KOTALOYO TNG CLOKEVNG,.

To Core Location framework mpocdiopiler tqv 0éom tov yproT
evtomilovTag To TPEYOV YEMYPOUPIKO UNKOG Kol TAATOC. AVTd yiveton pe
mv xpion tov vVAkov evtomiopov (GPS) tng ocvokevig | HEC® TOV
JKTOLOV KIVNTNG TNAEPMOVING KOl TOL 10 01KTOOV.

3.2.3 Objective C

H yAoooo npoypappoticpod Objective C [20] eivan n xopla yYAdooa
TPOYPOUUATIGHOD Tov  ypnowomolel 1 Apple yio ta Asttovpyikd
ovotyuato, Mac OSX kot 10S. Eival ovTiKelevostpepne yAmooo,
(object oriented programming language) mpoypoupaTiGHod Tov CTLUiVEL
01t vrootnpilel SPOPETIKEG KAAGELS, OVTIKEIEV, KATPOVOLUIKOTNTO,
APOPETIKEG OEMOPES (TPOTOKOAAN) KOL GAAQ YOPOKTNPIOTIKE OTMC
A eC avTikeevooTpePeic YAdooes. Amotedel vepoivoro g ANCI C,
dpa vwootpilel TANpmc TV cvvtaén g C dnAad1| TOToLg LETAPANTOV,
OOUEC EMOVOAYELS OMMG EMIONC UOC EMITPEMEL VO YPNCLUOTOLOV AL
BipAodnkec ypaupéveg oe C.

To mepipdArov ypovov extéheong (runtime) tng Objective C
aroteleital amd pio BPAoOM KN Suvapikng cHVOESTC LE CLVAPTIGELS TNG
C. H Paocikn ddmra tov runtime eivar va Béoel oe Aettovpyio to
cvomuo unvopotodociog g Objective C.

To cvomuoe pnvopatodociog (messaging system) ypnotpomoleiton
YL TNV OMOGTOAN MHNVOUATOV oto aviikeipeva. Ed®m  €yovpe v
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3.2 To Aoyicuiko (software)

angvfeiag kKAon tov peBOd®V €VOC OVTIKEIWEVOL OMMG OTIG AALEC
OVTIKEWLEVOOSTPOAPEIG YADOGES e L LKPT d1(pOopOTOiNnoT).

Eniong n yAwooao aroteleitor and Eva cvotUo dtoyeiptong Lvnung
nov ovoudleton kKatapétpnon avapopav (reference counting) [21]. Me 1o
oUOTNUO. SLoYEIPIONG UVAUNG O TPOYPOUUOTIOTNS TPEMEL VO, GTEAVEL
unvopoato dwatnpnone (retain) kot amedevbépwong (release) yo ta
avTIKEIPEVO OV €xel BEGEL, TPOKEWEVOL VAL EMTLYYAVETOL OLVAKOTOVOUN
1 o)t TG pvipng.

[Ipéner va moapoatnpnioovpe Ot OtOv  mpoypappatilovpe oty
Objective C o1 mo mwoAléc kAdoelc mov dnimvovpe Eekwvdve pe to
ypapupata “NS” 6mwg NSString. Avto cvpfaivel Adym tov Cocoa Touch
framework mov apyikd avomtoydnke otic apyés tov 1980 amd v Next
v o Aertovpyikd cvotnua NeXTStep [22] and to omoio mpoépyetan To
Mac OS. Etot mpoékvyav ta apyikd “NS”.

3.2.4 Xcode

To Xcode [23] eivor éva olokAnpopévo mepPdriov avamTuéng
Aoylouiko¥ mov amoteheiton and pio covita epyaieimv yio v avamtuén
EQAPULOYDV oTo Aertovpyikd cvothuata Mac OS kot 10S. Avartdybnke
amd v Apple to 2003, n mo mpdoeatn ékdoomn tov givor 1 4.6 Kot
mopEyeTol dmpeav nEcwm tov App Store.

210 Xcode 0vGOOTIKA OVATTUGGETAL OAOKANPOS O KOOKOAS TNG
epoproyns poc. Edm onuovpyodue Tic KAAGEIS TOV TPOYPAUUATOS HOGC,
OMA®VOLUE TIG UETAPANTEG, Kol YEVIKOTEPO TPOYPAUUATICOVUE OAN TNV
GUUTEPLPOPA TNG EPAPLLOYNG HaC.

[Topoaxkdtm yiveron pio. GUVORTIKY] TOPOVGINCT] TOV GTUAVTIKOTEPMV
YOPOKTNPOTIKOV [24] TV gpyodeimv TPOYPOUUOTIGHOD 7OV  LOG
npocpipel To Xcode:

e Assistant Editor (Bon0og cvuvtaktn)
To xovuni Tov Bonbov cuvtdktn mov mapéyetor amd 1o Xcode
Yopilel Tov emeEePYAoT TOL KOIKA 6T OVO, ONUOVPYDVTOC
éva dgvtepevov TapdBupo mov epeaviCel avtopoTa T apyeio
7oL €ivol o YPNOWO YL GOG PE PAoT TOV KO Tov €ival
evepyog mpog enelepyacia.

e Source Editor (Zvvraktng k@oka)
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3.2 To Aoyicuiko (software)

‘Evoc emoryyeMLotikO¢ GLUVTAKTNG OV YPNCILOTTOLEITAL Yo TNV
vlomoinon tov ANyoiov  KOSKe pHE TN SUVATOTNTO
EMCNUOVONG GVVTAENG, KOOMDS Kol UNVOUATOV TPOEWOOTOINoNG
yo. to. AGBn, tomov guoaAidac (Bubble), kabdc kot dAAwv
DeLATIKOV TANPOPOPLDVY Y10 TOV KMIKOL.

Static Analysis (ZtaTtwki) avaivon)

To Xcode pog divel v duvatdTNTO EVPECTG CPUAUATMOV GTOV
KOOWKE, HoG TPy okOUn EEKIVIIGOVUE TNV TPOGOUOIMOTN TNG
EQUPUOYNS HOG. AVTO EMITVYYAVETAL L€ TNV OTOTIKY OVOALTH
mov ToapEXEL, 1 omoio, dOKUALEL YIMAOEC TOAVEG YPOUUES
KOOk, péca oe AMya oevtepdienta, avaeépoviag mihavd
c@dAato Tov Ba HropovGaV va EXOVV TAPAUEIVEL KPLOA.

Interface Builder (I'pagwo mepifdriov oyedracpnom)

O interface builder eivar evoopatouévo  TPOHYPAULO
OYEOGUOD YPUPIKDOV Kol EUQAVIONG NG €paproyns. Mécwm
OVTOV UTOPOVUE VO TOTODETCOVE KOVUTIA, ETIKETEC, EIKOVES
KOl YEVIKOTEPA VO OOVUE TNV EUPAVIOT] TNG EQPAPLOYNG HOGC
YOPig va ypdyoupe ovte pia ypapuun koowa. Télog unopovue
va cuvdécovpe To ototyeia tov interface builder pe Tic
uebddovg mov Exovue yphyel otov cvviaktn tov XCode étot
®oTe vo d€yovTar Ta dedouéva Tov Ba Tpofdaiovy oty 006V

10S Simulator (E€opoiwtig iOS)

Me 10 10S SDK , 10 Xcode pmopel va yticel, v eyKaTOGTHOEL
Kol va TPEEEL TNV €QapPUOYT] HOG XEPN TOV EVOOUATMOUEVOD
efopowty ywoo 1o 10S. Avtog pogc diver ) dSvvatdTnTo
TPOGOUOIMONG NG AEtTOLPYiOG TNG EQUPUOYNS MOGC UE TNV
¥PNON EIKOVIKOL THAEP®VOL IPhone.
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3.2 To Aoyicuiko (software)

006 "
uE =] . B O (&)
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Run Stop Scheme Breakpeints Editor, View Organizer
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Choose a template for your new project

B ios
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Framework & Library A
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Master-Detail OpenGL Game Page-Based Single View
& osx Application Application Application
Application - -
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Framework & Library \‘4
Application Plug-in % ] ,’ g e
System Plug-in
Other Tabbed Application Utility Application Empty Application

EI Single View Application

This template provides a starting point for an application that uses a single view. It provides a

. 2 ; : epts mouse-down
view controller to manage the view, and a storyboard or nib file that contains the view.

ction message to a
clicked or...

| < ————-—) Itercepts mouse-
Cancel | Previous l Next I s an action

sject when it's...

Rounded Rect Button - Intercepts
mouse-down events and sends an
action message to a target object...

-

Ewoéva 3.5: H 086vn dnuovpyiag evoc véou project tov Xcode

3.2.5 Wireframing (Balsamiqg Mockups)

To Wireframing [25] sivat éva moAd onpavtiko Prua 6to oyedooud
Kot v avantoén piog eeappoyns. Eivar éva youniod emmédov
oyeddypapupa (mpooyédlo, okeletds, blueprint) e oyediaong pog
(design), to omoio Ponbdel T600 €Ul 660 Kot TOVG TEAATEC HOG, OTNV
AMEIKOVION TNG OOUNG OAAG Kol TNG aicOnong mov apnvel 0 oYedMAGIOG
poc. Xta wireframes avomapdyovue ta otoreion OANG TG EPUPUOYNG OTIG
TPAYUOTIKES TOVS SUGTAGELS Kol LEYEDM, aALE TapOAL OVTA OEV TTEPLEYEL
YPOPIOTIKA otolyela, amid 1 Oéom mov Oo mApovv GTOV TEMKO
oxedooud méve oty 006vn. Méoa oand to wireframe pmopovue vo
KAVOUUE OOUIKEG OAAOYEC, OAAAYEC GE KOLUMLA, Keipevo, TITAOLG Kot
oToyElnl TNG EPAPUOYNG, OE TOAD UIKPO YpOVO Kol €TGL HITOPOVUE VO
EMITUYOVHE EVKOADTEPQ piat o EekABPT EWKOVO TNG EPAPLOYNG LLOGC.

Meta&d oyedlaot®v akolovfohvtal OPOPETIKES TAKTIKEG KOTA TN
dooKacio. Tov oYEAUGHOD, WGTOGO 0 PEATIGTOC KO TOPAYOYIKOTEPOS
mOavoToTa TPOTOC AKOAOVOEL GTO TAPAKAT® YPAPTLLOL.
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3.2 To Aoyicuiko (software)

WLE 4 SKETCH [g4 WIREFRAME -}') CODE

Ewova 3.6: BéAtioTog TpdmOC 6Yed10G 00 ping EQApUOYNG

Metd v cOAANYN piog 10éag, oyedtdletar éva mpdYEPO OKiTeo oF
yopti Ko apov tedetonombel mepvdpe oe wireframe. Edd vrdpyet 6o 10
nepdP1o Yoo aArayEg, dopBmaoelg Kot TpocsOnkes. Apov Kheicovue Kot
cuppmvnoovue oto wireframe, tote Epyetor 1 oepd tov mockup, mov
OLGLOCTIKA €ivarl 1o “vtuolo” tov wireframe pe ypagikd, YpPOUATO,
EIKOVIOIL Ko OTIONTTOTE GAAO GLVOOEVEL TO GYEA0 TNG EPOPUOYNG LOGC.
Téloc 10 mockup mepvaer oe eminmedo development. Eivor mold
cLuVNOIGUEVO Y10l OPIGUEVOLS GYEOOGTEG VO TTOPOAEITOVY TEAEIMC KATO10
N KAmoa oo TO EVOIAUESO TAPATAVE BrOTOL.

210 TOPOTAVE Oypoppa, UETE TNV 10€a axoAovBoldv ta Pruato
oxedlacpov  uéxpt v meportépm oavamtuén  (development) g
eQapPULOYNG. Oa avarntdiovue Atyo avaivtikdtepa Ti eivon kdbe Pripa kot
TOC poc Pondaet ot PélTioT dnuovpyia tov oyxediov (design) pag:

Sketch (Zkitoo)

To okitco yivetar cuvnBwg pe yopti kot LoALPL N pe kamoto tabler
Ko pog fonbd va Bpodue ypryopa kot ebkora tn Pdon tov oyediov pog.
Mog PBonfa emiong vo eTKOVOVCOLUE TOV OPYIKO CYESWIGUO TNG
EQOPUOYNG Kol TN doun TS AKOUO GTO OKITGO HmopoVOUE €VKOAN Vo
enelepyaosToOE TO GYEOI0 LG YPT|CULOTOIDOVTOG YOLLOL.

Wireframe (Xkehetog)

To wireframe, mov axoAovOei, ival ovVGLACTIKA TO “VTUCIUO” TV
okitowv pe mo kaboapd otoveio, ypoppés akdpo kot ypouota. To
wireframe mepi€yel v aAnbwn ddotacn TOV TPAYUATOV, LE CMOOTES
OTOGTAGELS, Kol omoTA peyedn ota dpopa ototyeio. Méco oamd T0
wireframe pmopovpe va dovpe EekdBapa v SO TG EPOPUOYNG, KoL
TALOV Ol OmOlEG OAAUYEC YPEOGTOLV VO UTOPOVV Vo Yivouv oA
Ypyopo.

Mockup (To Tpaypotiké 6y£ono)

Téhog 10 mockup eivan to wpaypatikd look and feel g epapuoyng.
XpoOUaTo, YPOUUUTOCEPES, oToLYELN, EKOVIdLN KOl OTL BALO GLVOOEVEL TO
oY£010 £pYOVTOL KOl OEVOVV LLE TOV GKEAETO TNG EPOUPUOYNC.
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3.2 To Aoyicuiko (software)

Yrhpyovov mOAAG  Ol0POPETIKA  dwpedy KOl €Ml TANPOUY
TPOYPAUUaTO Yo TNV enitevén tov wireframing. Emiéybnke to Balsamiq
Mockups [26] ywoti diver v aicOnon e (oypagikng o€ yapti cTov
TPOYPOUUOTIOT!], OAAG €medn €ivor ymoeuokd pmopovue €OKOAN Vv
ofnoovpe Kot va avadtatdEovpe ta ototyeia mévo oto okitco pog. Eivon
éva, TOAD €0YPNOTO TPOYPULULO TOL CE EMAYYEAUATIKO €mimedo Oivel
dVVATOTNTO GE TPOYPULUATIOTEG KOl GE TEAATES TOLS VO KATAANEOVY OE
&va TPOGYEDL0 TNG EPAPLOYNG O TPAYUATIKO XpOvo. TEAOG umopovue vo
cuvtdEovpe pion mANPM €KOVO TNG EQPOPUOYNG WAG TPV TNV €vapén
YPOPNG KOOTKAL.

Ewova 3.7: To Aoyotumo tov Aoyicpukov Balsamiq Mockups

?SQLite

Ewova 3.8: To ofjua g SQlite

3.2.6 SOLite

H PBiprobnkn SQLite [19] poag mpooeéper didpopa  epyareio
avOLYTOV KOOWKA Yo TNV dnovpyio epomudtov o BAcelg dedouEvav.
Ye avtifeon pe Ao ovotiuota dwyeipiong Pdoewv dedouévov, 1
SQL.ite dev amotekei Eeymproth dodikacio Tov yivetan TpocPaoiun omd
uio epapuoyn-merdtn (client), aAld avordomTooTO TUALO TNC.

H SQLite ovppavel pe o tpdtomo ACID ( Atomicity , Consistency ,
Isolation , Durability) [27], mov oty emiotiun TG TANPOPOPIKNG Eivar
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3.2 To Aoyicuiko (software)

éva. GOVOAO 1010TNT®V 7OV €YYLMOVTOL OTL Ol GLVOAAAYEC NG Paong
dedopévav emeCepydlovtal pe aflomotio. 10 mAOicl0 TV PAcE®V
dedopévarv, pio evioio Aoywkn Aettovpyion GYETIKE pHe TO OEdOUEVQ
ovopdleton pioo suvoiioyn.

e avtifeon pe 11 meplocoOTEPEg AALeS PifAobnkeg SQL , 1 SQLite
dev &yel Eexmploto olakoot (server). Awpalel kot ypagpel amevdeiog
o€ ovvnbiopéva apyeio oto dicko . Mia TAnpng Paon dedopévov SQL pe
TOALOVC Tivakeg ,0eikteg (triggers) ko dedouéva, TEPLEYETOL GE £va,
eviaio pikpo apyeio oto dioko peyéboug pepikav Kilobyte. Ymootnpilel
mv mAsoyneic twv odnyiov SQL kot yevikotepa e yperaleTon
EYKOTACTAGT TOL GNUAIVEL OTL UTOPOVUE VO, TNV YPNOUOTOUW|GOVUE CE
omotodNmote Acrtovpyikd cvotnua. H Biprodnin ékove v epedvion
¢ 10 2000 Ko onuepa eivot TAEOV TOAD SLAOOUEVT] Kol YPNCULOTTOLEITON
amd OMuoQiAeils spapuoyéc ommg ot mepiyntés Mozilla Firefox o
Google Chrome.

Eniléynke S0t kpinke o kaAdtepoc TpOTOG amobnkevong twv
JEOOUEVOV TNG EPAPLOYNG MG, ATOPELYOVTOS TNV YpNon apyeiov XML.
‘Eva axoun 0etikd otoryeio yia v emAoyn ¢ ival 1o 0t d¢ ypetaleTon
VO OVIGLYOVUE YL TV TAATQOpUO avamTuEne g Paong pog, kadag
UTOPOVLE EDKOAQ VOL TI| LETOPEPOVLE AVALETO GTA SIAPOPOL AEITOVPYIKA.

TéNog, vapyetl pio avticTpoPn GYEGN HETAEL TNG YPNONS TNG UVIUNG
Kol NG toyvnroc. levikd, 060 mePIGGOTEPN UVNUN OMGOLUE GTINV
SQL.ite 1600 ypnyopdtepa tpéyel. Ilop 'OAa avtd, ot emdocelg TG Elvarl
ocuvnBw¢ apketd KaAEC, akoun ko oe mePPAALOVTA YOUNANG LUVTUNC.
Adym tov peyébouvg mov kataAauBdvel, n xpnon g eival Wavikny yo
OLOKEVEC OTTOL 1 UVAUN KoL 1) EMEEEPYACTIKY 1GYVG Elval TEPLOPICUEVEC,
OmOC KvNTé TNAEQEOVA, TOUTAETEG KOl GULOKEVEG  OVOTOPUYMYNG
uovotikng (MP3 Player).
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KEDAAAIO 4°
Yye0laon Kol ovAaTTUEN EQUPIOYTS

2T0 TPONYOVUEVO KEPAAOLO £YIVE 1| TOPOVGINGT] TOV VAIKOD KOl TOV
Aoylouikoh mov ypnopomomdnke. Avtikeipevo Tov KEQOAOIOL OLTOV
elvonr m mapovcioon g oxediaong TG €PAPUOYNG KOl 1) YPNON TOV
TPONYOVUEV®V TEYVOLOYIDV MG TPOG VTN

4.1 H npocéyyrion tov 0Epatog 0¢ TPoypoppRaTIoTIS

[Ma va expetodlevTodpe 6T0 EmMaKpo T Epyaieion mov pog divovion
wpémel apywka vo Eexabapicovpe tov TOmo ¢ epappoyns. H dwm pog
EQOPUOYN EVIACGETAL GTNV KOTNYOPIQ TOV YUYOYOYIKOV EPAUPLOYADV -
TOLYVIOIDV LE GTOYO TN OOKIUN TV YVAOGEMY TOV YPT|CTOV.

Mo v avartoén wog enttoynuévng epapuroyng oto 10S Ba mpénet
va. yvopilovue ocvykekpyéva Bépata. Avtd agopovdv ) oyedioon,
omoT Olyelplon ™G UVAUNG, TNV avVIOmOKPIoT, TNV KOTAVIA®GCN
EVEPYELOG KO TEAOG TNV acPAAELd Ta otoio Bo avamTuEOVIE TOPOKATM
GUVOTTIKA.

4.1.2 H oyediaon (design)

Ov amopdoelc mov maipvovue Yoo T oxedioon €£xovv UEYAAO
avTiktumo otV amddoon ¢ epapuoyns poc. Katd 1 oyedioon g
BéATioTnG mopovciaong pog mAnpogopiac oty 006vn Ba mpémer va
AdBovpe vroy”n TV TEPLOPIGUEVT £KTOGT 000VNC TOL Exovue dabEéaun.
210Y0¢ Hog €ivol Vo KOTAGKEVAGOVUE W0 OTAT] KOl KOAQ OPYOVOUEVN
dtemaer) ¥pNotn. Altnpdvtog omAn ™ SlETaQ XPNOTN TETVYAIVOLLLE
Ho APl Kot E0YapIoTn 6T (PNOT EQUPUOYT.

[67]



4.1 H pocéyyion tov OEuatoc wc mpoypouuoTicTyC

4.1.3 H owayeipion pvipung

H ewovikn puvaun (swap) g i0S ocvokevng mepopiletar amd
QLOIKN pvNun. Xvykekpuéva dev vrdpyer opyeio swap. Omdte Otav
eCavtieitor OAn M OwBéoiun pvAun, 1 OLGKELY| EMOVEKKIVEL 1N
Aertovpyia ™g. ['a va unv odnynBovue toté oe Tétola mepintwon 1o 1010
10 XCode pog mapéyer kdamoleg Aesrtovpyieg Peltiotomoinong mov
LEWDVOLV CTULOVTIKE TNV XPT|OT TNG PLOIKNG LV UNG.

100G pHog  €ivor  va pnv - €yovue  OlppoEc  UVAUNG, Vo
anelevBepdvovpe ToVG TOPOLE TO GLVIOUOTEPO OLVOTO UETA TNV
oAoKANp®o™ ¥pNong Kot TEA0G va emPBdilovpe 0pia 6T TPoPorES. Avto
onuaivel 0Tl 6 £va KOAOUEVO HEVOD TPEMEL vo. epeavilovtol Hovo ta
OTOPAITITO GTOLYELD YOPIG KEVEC YPOLLUEC.

4.1.4 Avramokpion

['a v cwom Asttovpyio n epapuoyn 0o wpémetl vo Eexvd ypryyopa
KOl VO TTOPEYEL APLOTN OTOKPIGT] GTO YPNOTN. 2V TPOYPOUUOTIOTEG
ano@acilovpe molEg mANpopopieg yperdletar vo tpofdAiovion ypryopa
kot opiCovpe va @optwvovior povo avtéc. Or mAnpogopieg mov ogv
ypewdlovtor epovtiCovpe va eoptavovtal peténerta. H epappoynq pog
eueaviCel 10 Kvpimg pevod oto ypnotn oe ypovo Aryotepo twv 0.2
OEVTEPOLETTOV.

Télog M epappoyq pog Bo mpémer voo umopel vo tepUOTicEl 1| Vol
OlOKOWYEL  OMOWONTOTE  OTIYUN Yopig va  yavovtor To  Oedouéva.
®povtiCovpe oty mepintwon mov 0 ¥PNOoING OeyTel TMAEQPOVNUA T
EQOPUOYN VO SIUKOWYEL «KTTAYDOVEDY, YOPIC va ypetdletor va amodnkedoet
HEYAAO OYKO OEOOUEVOV.

4.1.5 Katavaimon evépyerog

H PBeitioon xotavdimong evépyslog g OLOKELNG  €E0PTATOL
ocuVNBwg amd TIG AslTOVPYiEG TOV YPNGIUOTOIEL 1] EQAPUOYT] HOG. ZTNV
nepintoon oyedioong wog epapuoyng owtvov (internet) 1 yxpnomg
gvpeong tomobecioc mpEmeEl va ONAMOOLUE ML OVOYT] G TPOG TN
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4.2 H ocvyypaon octny tpaln

ocvyvotnTa Tov BEAove va AapPdvovpe TNV EVNUEPMOOT TNG LINPECIAG.
[lepiotaciokn avavéwon Tov Jedouévav onupoivel Kot peyoidtepn
dlapkela ¢ purotopiog.

4.1.6 Acpdiera,

[a va wpootatéyovpe Ty 10100 TV €QAPUOYN, KATOUPELYOVUE GE
TPOKTIKEG GUYYPAPNS ACPOAOVS KMOOIKOA LE TN YPNOY MIGTOTOUTIKOV
ACQOAEING, VANPECLOV EUMIGTEVTIKOTNTOG 1 VANPECUOV  GLVTOENG
KPLRTOYpOaQIKdV pnvoudtov. Emiong m Apple €xst ypnoyomomocet
moAamAd eminedo acedielng oto 10S. 'Eva and to pétpa aceaieiog
etvon To sandbox. To Sandboxing meplopilel OAeC TIC EQAPUOYES KO TIC
KAVEL VoL £Y0VV TO O1KO TOVG YDPO 6TO cvoTNUN. OTOONTOTE EQAPLOYN
elvol TOAD meplopiouévn Yo, 10 TG Umopel va. AAANAETOPA Ue GAAEC
EQUPUOYEC KO TOL OEGOUEVOL TOVC.

4.2 H ovyypoon otnv Ttpatn

Aoy Eexabapiocape apyikd tn mpénel vo mPocEEoLUE Yoo TNV
dnovpyio WO EPOPUOYNG TPEMEL VO EEKIVIIGOVUE KOl VO, KAVOVUE TN
oKEYT LG TPALN.

Apyid vy va dMOOLUE EIKOVOL OoTNV 1060 UOG TPEMEL Vol
OMMOVPYNCOLUE VOl OKITGO GTO YOPTL GYETIKA e TO TDOG PovTalOUaoTe
™ dtemoer). Avti 1 ddikacio eivar ToAD onuavtikn yori pog fonda va
KatoAnEovpe ot1o emBountd oamotélecpa pe Aryotepo koémo. Emiomng
oyeddlovtag 6to yapti, elvor EDKOAO va deiEovLE TIC 10EEC LAC GE AALOVC
MOOTE VA OEYTOVUE TAPOATNPNCELS Kal GYOALa Yo avTéC. 'Emetta, o teMKo
anoTtéAeG O LITopel va Stapépel TeAeimg amd To apykd oKiTGo.

[Toapokdteo  @aivetor 1 apylkn  oxediocn  TOv IOy VOOV
EPMOTOATAVTINCEMY GE YAPTL 1] OTO10 KOt akOAOVONONKE HE KATOEG LKPEG
aALYEC.

[69]



4.2 H ocvyypaon octny tpaln

Ewova 4.1: H 006vn (View) vtodoyng g epapuroyng

2V Tapandve EKOVH TOTOBETOVE GTO YOPTL TN OKEWYT LOG Yo TO
puevol emAoymv mov Ba mTPoPAAAETOL GTO YPNOTN OTAV 1 EPOUPUOYN
Eexva. Ymhpyouv tpio KOLUTIL Yo TIC EMAOYEG XPNONG TS EPOUPLOYNG,
uio yio to single player, pia ywo to host game ko pio yio v emtioyn join
game.

[Mopaxdtw &xovue ™V Oyn ¢ 006vng tov dokooty mov O
euoevel to OkTvakO Touyviol. ‘Eyxovue tv etkéta g 086vng oto
EMAVM UEPOC Kot akoAovBovv, €va mAaicto Yoo TMV TPocHNKn Tov
OVOLOTOG OLOKOUIGTY] EVED GTO KAT® HEPOG EXOVUE VO, KUAIOUEVO TTivokol
o omoiog Ba mpoPdAer T OVOUOTO T®V VTOAOIT®V TOIKTOV TOV
GLVOEOVTOL GTO TOLYVIOL. ZTNV EMAOYY| TOL TEAATN £OVUE OKPPDOSG TNV
01 000vn M omoia Aettovpyel avacTPOPa.

i A R A T MR

0 1 mél‘:__ . 1—% @ \'?‘T.; o

-
! l(\ WO

Ewova 4.2: H 086vn (View) tov dtokopot
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4.2 H ocvyypaon octny tpaln

e
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Ewova 4.3: H 006vn emthoync katnyopiog

Ed® PAémovpe v 000vn emAoyng katnyopiag n omoio omoteAeiTon
amd €vol KOUAOUEVO HEVOD TO OTO10 HEALOVTIKA pmopel va avamtuydel
npocBétovtag véeg katnyopieg oto maryviol. Emiong éxovpe dvo kovumid,
avTO NG €600V Kol AVTO TNG EVApPENG.

Téhog axoAovbel 1 006vn oV TOUY VIOV M omoia amoteleiton omd
eTkéteg ko kovumid. H mévo eticéta grhoevel to xpovo Tov motyvidlov.
‘Enerta akoAovBel 1 ep®dTNON KOl TOL KOVUTIA Y10 TI OTOVINGES TMOV
EPWOTNCEWMV.

Yy j

RTINS st tans s T

Ewcova 4.4: H 086vn tov moiyvidion
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4.2 H ocvyypaon octny tpaln

4.2.1 An6 10 6KITGO GTOV VTOAOYLOT]

Onog avapépope n oyxedioon elval oAb onuavtiky. Aeod Aoimdv
EYOvLE OMGEL LOPPT OTNV EQUPLOYN LG GTO YOPTL TN oyedtdlovpe Kot
OTOV VTOAOYLGTY] LLE TN XpHom Tov Ttpoypdupatog Balsamiqg Mockups.

Méo®m ovtod TOL TPOYPAUUOTOS HOC TAPEYETAL 1 dvVOTOTNTO,
eOkoA®V oAMaydv TV Ooyewv (oBovadv) g epapupoync. Emiong
UTOPOVUE VO TETVYOVUE OaKPIPElS O0TAGES TV oTolElmV Tov Oa
tomofenBovV 6TV 000VN LE EVa TTO10 IKOVOTTOUTIKO ATOTEAEGILOL Y10 TV
oYM ™G EQAPULOYNG MAC. AVTO TO AMOTEAEGUA EIval TOAD ONUAVTIKO GTNV
ayopa epyaciog Yol £T61 UTOPOVUE VO ODGOVUE GTOVG TEANTES LLOG L0
7o Eexabapn ekoOvo TG SOVAELL TTOL B0 ETOUAGOVLLE.

AxoAovBodv mapokdt® ocvvolkd OAa to okitoa (mockup) mov
amoptilovV TIC OYELS TOL TOLY VIGO0V EPMTONTAVITGEWV.

4 No Net

03:26 PM

You may enable wifi

‘NO H YES‘
U

\_/
@) Host Game | | Join Game | | Single Player |
g J
4 )
all#ec3G 03:26 PM 3
Host Game
Your Name |George B |
Waiting for other players... /_-\
Alex P. \9/'
o
(%)

. J

Ewova 4.5: Mockup tov pevod vmodoyng Kot S1akopiot
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4.2 H ocvyypaon octny tpaln

JallrecaG 03:26 PM
Join Game

Your Name Alex P.
Available Games:

Hosted by Ceorge B

——

all 2836

03:26 PM

Choose a category

Athletics

Cinema

Geography

History

Cinema

T,
1 x |I
o

VAN

Ewéva 4.6: Mockup meddtn ko emdoyng katnyopiog
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4.3 Anutovpyio tnc Lacns 0EO0UEVAIV

Jll#ec3G 03:26 PM m
TIMER
Which is the largest desert in the world? R
(O )
H | Sahara | | Antarctica | ./
O | Kalahari | | Gobi |
SCORE COUNTING

.|||nacas 03:26 PM m

I [ Name ] o

Which is the largest desert in the world?

: of
H | Sahara | TIMER | Antarctica | .

O |

Kalahari | | Gobi |

[ Name | o
~— Y,

Ewova 4.7: Mockup mayvidion amdod ypnotn Kot SIkTookon

4.3 Anuovpyia ¢ facnc dcdousvev

Hekwvapue pe t omuovpyio g Paong yati sivon éva Eeyopiotd
apyeio to omoio £émerta Oa ewoayxbel ommv epoapuoyn pog kot Oa

OAANAETIOPA LLE QL.

Mo ™ dnuovpyio ¢ Pdong dedopEVOV avVOiyOLHE TO TEPUATIKO
(terminal) otov vmohoyiot) poc. o va dnuiovpyncovpe to apyeio
TANKTpoAoyouE TV evioln “sqlite3”:
®& 00 % Axel — sqglite3 — 8024 e




4.3 Anutovpyio tnc Lacns 0EO0UEVAIV

‘Eneita dnovpyodue tov mivaka Categories mov mepiéyel Tig
KOTNYOpPieg TOL Tayvidlov e TNV EVTOAN “Create table”:

" KEY AUTOINCREMENT., MWames WAR

XvveyiCovpue pe 10 de0TEPO TIVAKA O 0TTOT0G TEPLEYEL TIC EPWTIGELS LE
TG OMOVTNGELS TOVG:

zqlite> create table Questions (Cz l | ? , OQuestion VARCHAR(LSA), Answ

erl WARCHAR{SE), &nswer2 YARCHAR( hnswers (587, Answerd YARCHAR(SE],
Used WARCHAR(4), FOREIGM KEY (Category) REFERENCES Categories (ID)):

Kot téhog ewodyovpe otov mivakoe Categories ta otoryeio pe v
€VTOAN “insert into”:

"t into Categ
-t dnto C

-t into

“t into

“t into Categories(

‘Etolr &govue dmovpynoet pe emtoyio 1 Pdon pog kot €yovue
npocbécel o avut) T Kotnyopieg poc. Byaivovue whetvovioag 1o
TEPUATIKO ) TANKTPOAOYDVTOC GE AVTO TNV EVTOAN “.exXit”.

Mg tov 1010 tpOTO pmopovue va mpocsOEcovE GTOV TIVOKO TV
ePOTNoEMV otoyelon aAAd €med 0 OYKOG YPOUUOV K®IKo givot
UEYOADTEPOC TPOTILOVUE VO OLOYEPIGTOVUE T PAOT HOC LE TO YPAPKO
nepiparrov tov dtayepioty SQLite tov mepmynt Firefox. Avtd eivar
&vo, TPOGOETO OV LOG SLEVKOAVVEL TNV TPOGONKT TOV EPOTICE®Y GTN
Bdion dedouévmv kepdilovtac £T01 KATAGKEVAGTIKO YPOVO.

[a v opbf Aertovpyio g Pdong n 6OOTH amavinon Yo, Kaoe
gpwtnon tomobeteiton oto medio Answer 1 tov mivaka Questions. Avtd
elvan éva onpeio to omoio pémel va TpocECove, yuati av torofetnOel og
dAAo medio M oot amdvinomn Katd Tt Asrtovpyio Tov TOLYVISOL Ha
elvon AdBoc.
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4.4 A1oypounuoto ponc EKTEAEGNS

0ea® SQLite Manager - fUsers /Axel/Categories.sglite
% D Ez .£ | lect Profile Database) | Go
Table Name: | Questions E = -
Categories.sqglite = | DB Settings |
Enter Field Values
P Master Table (1} |
TABL | Duplicate | | Edit | |
v Tables & “ 1 categony NTEGERR)) 0 |
P Categories rowi 2 Answer3 Answerd u
¥ Questions 1 2. Question { VARCHAR(150} ) =] 250 |Around 1000 |Around 500 |
> salite_sequence 2|
b Views (0) 3. Answerl ( VARCHAR(50) ) w0
P Indexes (0)
> Triggers (0) 4. Answer2 ( VARCHAR(S0) ) w0
‘ 5. Answer3 ( VARCHAR(50) ) w0
6. Answerd ( VARCHAR(50) ) & ll
7. Used (VARCHAR(S) >0
‘
Axbpwon OK
<< < 1 to 2 of 2 >
SQLite 3.7.17  Gecko 25.0.1 0.8.1  Exclusive  MNumber of files in selected directory: 10 ET: 1 ms

Ewova 4.8: O dioyeipiotg fdocwv dedopévav tov Firefox

4.4 Avaypappoata pong ektéreong

[Iptv  Eexvnoovpe va  OVOTTOGGOLHE TNV €QAPUOYN  HOG
Tpoypoupatiotikd mpénel vo Eexkabopicovpe tov TpOmO Asttovpyiog
aLTNC. AVTd GLVNOWE AVAADETOL OO TIC EVEPYELEG TOV XPNOTN GE GYEON
HE TNV EPAPHOYT.

Apyikd EEKIVOVTOG TNV €PAPLOYT O ¥PNOTNG Umopel va emhéCel Tov
TPOTO cvuUTEPLPOPAS TS cvokevng tov (Ewova 4.9). Yrdpyovv tpeic
emAoyéc. H mpatn apopd t @lofevio €vOg SIKTLOKOV Ty VIO00
(StokoUIGTNC) KOt 1) OEVTEPT WG TEAATNG GE £val OIKTLAKO oy Viol. AVTEG
01 600 EMAOYEC YPNOUOTOLOVV TIG TEYVOAOYieC diktimong (Bluetooth Wi-
i) vy ™ ypnon ¢ epapuoync. H tpitn emdoyn agopd v amin ypnon
N omoia dev amottel Kémola tevoLoyia.

Evapin
QOpuIYS
W W
Server Client Single
Aode Aode Alode

Ewova 4.9: Enloyég ypnotn katd v évopén
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4.4 A1oypounuoto ponc EKTEAEGNS

>m ovvéyew (Ewova 4.10) avaivovtor ot emAoyég mov €xel o
YPNOTNG OTOV GUVIEETOL MG SUKOUIGTHG. ME TNV ETLOYT TOV SIOKOMGTH
1 GLOKELT] EEKVA TNV EKTTOUTT GTUATOS TOL PAETOLY 01 teAdtes. Otav ot
TEXVOAOYIEC OIKTVWONG £ival KAEIGTEC 0 ¥PNOTNG OEXETOL VO VLA Y10
va avoietl pio amod Tig 0vo. Enctta mepiuével tn cOvOEsT TV TEAATOV UE
péyioto apnd tovg tpeig. Otav olokAnpwbel n ochvoeon emhéyetl to
YPOVO Kot TIC EPOTNHOELS TOL Ba TaiEeL e TOLG LITOAOITOVG TAIKTEG.

Server
Alode

e

(Avapovy) covasons
TELOTENY

Emviom
Kot oping

Emiom
FPOvOT

—

| Aajym omévenons
| omo weloTE:

oo Aoboz

¢ )

Avoviaon crop Hepipeve va
NTUEPEITT] DhEV TRV COUY G101
7

Ewova 4.10: Adypoappo pong S1okopet

Ymv mepintowon tov weddtn (Ewova 4.11) o ypriotng PAEmel Tovg
doBéoovg OKOMOTEG Ko ovvoéetoal o€ €va amd avtovc. Otav
ovvdefovV OAoL, 0 dtaxkooTng BETEL TO oy viol Kat Emetta epeavileton n
TPOTN EPOTNOT).
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4.4 A1oypounuoto ponc EKTEAEGNS

Avapovy
oUvheons ohew

e

'y
Epgovion
EpaTHONE

Aode

M

= Tl

Avopovi) @TaveonS
DRIV

Evnuipeon oiowv
QM TO DLOKGULETI]

Ewova 4.11: To didypapio pong merd

Téhog, (Ewova 4.12), €rovpe t0 Sdypoppol TOL OmAOD YPNOTH).
Emiléyovrtog o ypniotng va maiEel povog tov petofaivel otnv emAoyn g
Katnyoplog Kou Emerta B€tel xpovo kot epmthoels. Edm dev yperdlovion ot

TEXVOAOYIEC OIKTVWONG.
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4.5 Anurovpyio tnc epapuoync (project) oto xCode

Single

Player

Emlom E“i:';':"-"“
Xpévou EpaTieec

Ewova 4.12: Adypappa pong amiod ypiotn

4.5 Anuovpyia g spappoyng (project) oro xCode

EniléEapue va unv emkoAAMcovpue OA0 TV KOIKO avVOQEPOVTOS TL
KAVEL 0ALE VO E0TIAGOVE GTOV TPOTO CKEYNG KATA TO OYESOGUO, YioTl
1N €QUPUOYN TOV TPOKELTOL VO ONUIOVPYNGOVUE EIVOL EKTEVIG GE KMDOTKAL.
Oo TOPOLVCIACOVUE EMAEKTIKA TNV OVATTLUEN TNG EQAPLOYNG DCTE Vo
avaeepBoiv OA0 TO CUOVTIKE KOUUATIO. TOL KOO0 Y®PIg va yivovue
KOVPOGTIKOL.

Exteddvtag to XCode xor emAéyoviag “New Project” PBiémovue
Kémowo  €toua.  mpoTLVmo.  epapuoyns. o v epopuoyn pog o
onuovpynocovue évo “Empty Application”. Apod emiéEovpe tov tHRO
eQapLoyng dlvovue €va OVOpo GTO Project Kot OAOKANPOVOLUE TNV
dnuovpyia tov. ' v mapovsiocn Tov dedouévov otnv o0ovn g
gEvmvng ovokevng Ba pmopovcoe va ypnoyomondel KAmolog and Tovg
grolpovg dnbéoovg drayeptotéc dyng (view controller) tov XCode,
aVOADOVTOGC OUMG TNV 10€0. GTO HVOAO HOG TPOTIUNONKE 1 Yp1oN KEVOV
view controller @ote va 600l otV gpapuoyn évog mod “maryvidiapikos”
YOPOKTAPOG Le custom o06veg.
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4.5 Anurovpyio tnc epapuoync (project) oto xCode

Choose a template for your new project

[ ios

Framework & Library
Other

K osx

Application
Framework & Library
Application Plug-in
System Plug-in
Other

Cancel

- (= oo 1
Master-Detail OpenCL Game Page-Based Single View
Application Application Application
> ¥
= s’
Tabbed Application Utility Application Empty Application Spritekit Came

Empty Application

This template provides a starting point for any application. It provides just an application
delegate and a window.

Previous [ Next |

Ewova 4.13: Anuovpyio tov Empty Application

Me 1t ypfion kevov view controller pog mapéyetar n dvvatdtto va
cuvovdcovpe oe o 006vn O01dpopa. otoryeion OTC Yo TOPAIELY LA
KOVUTLA, €TIKETEG Kal pio. TpoPoin mivaka (table view). Otav eivan
£tolo To project, emAéyovue amd TO0 0ploTEPd pevov tov XCode to
apyIKod apyeio e ePapUOYNS Tov TEPLEXEL OAN TOL LIToapyEio Tov Oa
dnuovpynoovue Kot 6to oty koptéda “General” tov pecaiov pevod
oniAwvoovpe to “Deployment Target”, oniadn omd mowo iI0OS SDK ko
énerto va givar ocopPaty n epopuoyn poc. Emiong, evepyomolovpe v
emhoyn “Device Orientation” otig 600 €MAOYEC TPOGAVATOMGUOD TOL
0élovpue vo eppaviCeton n epapuoyn pocg “Landscape Left” «ai
“Landscape Right”.

Deployment Target | 6.0 r

Devices | iPhone

Main Interface v

Device Orientation Portrait
Upside Down
@1 Landscape Left
EI Landscape Right

Status Bar Style | Default

@ Hide during application launch

Ewoéva 4.14: EmAoyéc epodaviong EQaproyng
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4.6 Anurovpyio twv exuépovc controllers kai views

‘Emeita, mpocsbétovpe to Frameworks mov pag ypeidlovrol yuo
Aertovpyia g Pdong dedouévav “libsglite3.0.dylib” kot yia to diktvaxo
UEPOC NG €PUPUOYNS TOoL Ba avamTOEOVIE GTO EMOUEVO KEPAAOLO TO
“Gamekit.framework”. Tékoc, tpafaue (drag and drop) omd to @AakeAo
TOVL VTOAOYIOTH WOG OV £YOVUE ONUIOVPYNGEL TN Pdom dedopévav 6To
eakeAo “Supporting Files” tov project pog kot TeEKAPOVLE VO AVTLYPUPEL
n Bdon oto pdKeho.

e avtd 10 onueio &govpe mpochiécsel OAa Ta TpOchHeTA apyeion TOL
YPEWLONOOTE Yo Vo apYIGOVUE VO TPOYPAUUOTICOVUE TNV EQAPLOYT LOG
(Ewéva 4.15).

Choose options for adding these files
g

;_ Des(inatioopy items into destination group's folder (if needed)

Folders (é,i Create groups for any added folders
Create folder references for any added folders

Add to target\ DiplomatikiPh
DiplomatikiPhTests

Cancel | Finish |

Ewova 4.15: TIpocOnkn apyeimv oto project

4.6 Aquovpyia Tov empuépovg controllers ko views

Kabe odemapn (0ym) t™c epopuoyne 6Oo  @optovel xor Eva
dwapopetikd ViewController 0 omoioc pe ™ oepd tov Oa TpoPfdriet Eva
Eeyoplotd  View. Xt ovykekpyévn epapuoyn 0o mpémer  va
KOTOOKEVAGOVE GLVOAMKG Oéka  véovg ViewController. Tw va
dnuovpynoovpe kébe controller kavovpe ta e€ng Prynoarta:
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4.7 Anutovpyio Tov HEVOV DFTOOOYHS

e Amd 10 project emréyovue File -> New File -> Objective-C
class tomov “UlViewController” pue cuvodevtikd apyeio “.Xib”
Kot Tpoobétovpe Eva dvopo yio tov kabe controller. T kabe
KAGo™M onuovpyovvtal Tpio apyeio.

e Ou xAhdoelg ywpilovior oe dvo katnyopiec: to interface
(Oiemapn M mpoPoin dedouévav) kot to implementation
(epapuoyn). To interface mepiéyel ™ MMAwon g KAGoNG Kot
Bpioketaw o©t0 opyeio pe v kotaAnén  “.h”.  To
implementation wepiéyel Tov kmdka Tov kabopiletl o KAGon
Kot cuvnBwg PpickeTon 6To apyeio pe v Katdinén “.m”

e To apyeio “xib” agopd tov interface builder yw 1™
GLYKEKPIUEVT] OLETOPT] KOl ¥PMCUOTOLEITON Y10 TNV TPOGHNKN
OGTOLELMV KOl T1 GUVIEST OVTOV HE TIG KAAGELS GTO AVTIGTOLYO
apyeio “.h”.

e [0 KGBe dlemaPn TOL YPNCILOTOLEL GTOLYEIDL AAANG KAGONG TN
onAmvovpe pe ) petaPint “#import filename.h”.

o T kdBe demapn mpémel va dINA®GovUE 6T apyeia “.m” nv
vrooTPEn Uovo 0p1lOVTIOL TPOGAVATOMGUOD TOTODETDOVTOC
TOV KOOIKOL:

- (BOOL)shouldAutorotateToInterfaceOrientation: (UIInterfaceOrientation)interfacelrientation

{
1

return UIInterfacedrientationIsLandscape(interfacedrientation);

4.7 Aquovpyio ToOV pEVOD VITOOOYNS

‘Exyovpe onuovpynoet éva véo “UlViewController” pe to ovoua
“ViewController” ot Eexwvape pe 1o “ViewController.xib” apyeio.
[IpocOétovpe oty demapn Tpiot Kovumd amd 1o UEVOL TOL interface
builder xou ta ovopdlovue avtictoryo “Host Game”, “Join Game” o
“Single Player”, ta émota Ouwg dev umopohv va, ¥pnotomotnfodv axkdun.
o va ypnoyomomoovpe To KOLUMIA O TPEMEL Vo, ONADGOVUE TIC
uebodovg tovg oto apyeio “ViewController.h” ypnowonoiwdvrog tov
TOPUKAT® KOOKOL:
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4.7 Anutovpyio Tov HEVOV DFTOOOYHS

@interface ViewController : UIViewController
@property (nonatomic, weak) IBOutlet UIButton shostGameButton;

@property (nonatomic, weak) IBOutlet UIButton =joinGameButton;
@property (nonatomic, weak) IBOutlet UIButton =singlePlayerGameButton;

@2end

Mo va olokAnpdcovpe TN Onuovpyio TOV KOLUTIOV KOl Vo
eQOpUOGOVLE TIG HEBOSOVG OV INAMOaE TOPOTAVED TPOGHETOLE GTO
apyeio “ViewController.m” tov kmdka:

@implementation Uieanntrnlled

@synthesize hostGameButton = _hostGameButton;
@synthesize joinGameButton = _joinGameButton;
@synthesize singlePlayerGameButton = _singlePlayerGameButton;

Kot téhog pe v mopoakdto puéhodo karovupe Eexmpiotd Yoo To KOO
Kkovumi Eva véo controller:

— (IBAction)singlePlayerGamefActions: (id)sender

if (_buttonsEnabled)
{
ChooseViewController scontroller = [[ChooseViewController alloc]
initWithNibMName:@"ChooseViewController” bundle:nil];
controller.delegate = self;
[self presentViewController:controller animated:YES completion:nil];

>10 mopdaderypo ovtd PAEmovpe 0Tl maT@vVTAG TOo Kovumi “Single
Player” odnyobuoote oe o véa katdotaon. Kalobue onladn 1o véo
uag controller pe ovopo “ChooseViewController” o omoiog eivor
VeHOLVOS Y10 TV EMAOYN TNG Kot yopiog EpmTHoE®Y TOL Ba eMAEEEL O
ypotg. Ilpéner va tovicovue 611 otov interface builder vmdpyetr 1o
apyeio File’s Owner, 1o omoio cuAAEYeL OAeG TIC HeBOAOLVE KoL TO. GTOLYELD
™G SEMAPNC Y10, VOL TAL POPTMOVEL OTOV KaAEsovpe Tov controller.
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4.7 Anutovpyio Tov HEVOV DFTOIOYNC

Host Game Join Game Single Player

Ewova 4.16: To pevod vrodoyng and tov interface builder

4.7.1 Anmovpyia TG OlETOPS EMAOYNS KOTYOPLOGS

Anmovpyoope  éva. véo  “UlViewController” pe 1o ovoupa
“ChooseViewController” Ko Eexvape e T0 apyeio
“ChooseViewController.xib”. Xe avt) ™ demapn o umopovoaus va
YPTNOUYLOTOCOVE KOvumid, to. omoio B ovopatilope tpafdvrog to
ovopaTo TV Kotnyopiwv amd T Pdon dedopévaov. Avtd  OUmG
amooelytnke un Aeltovpyikd katd v €EEMEN TG €QOPUOYTC.
[TpotyunOnke n emhoyn evog kKvAdpevoL mivaka ypouudv (table view),
yloti divet ) dvvatdTNTo TPOGONKNG TEPETAIP® dEOOUEVOV.

Apywd eisayovue oto “ChooseViewController.xib” éva table view
a6 tov interface builder xou 600 xovumid éva yoo v «Evapén» Tov
Toryvioloh Kol éva yio, v «eEayoyny amd ™ oemoer). Ev ocvveyeia
dnAwvovpe Tic peboddovg vy tar ototyeia mov mpocOEécape 610 apyeio
“ChooseViewController.h”.

Télog mpémer va. poptdcovpe T Paon dedouévov. I'epiCovpe tov
nivoko e TIG KOTNYOpieg Ko ONUIOVPYOVUE €VO, TEPLOTOGLOKO TivOKd,
OV QOPTMOVEL TIG EYYPOPES KO TIC TOPOVCIALEL HE OAPAPNTIKY GEPA.
> cvvéyeln akoAovBel 0 kMOKaG Tov ekTEAEl TN TNV PEBO0dO:
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4.7 Anutovpyio Tov HEVOV DFTOOOYHS

—-(MSMutableArray =) categoriesList{
categories = [[NSMutableArray alloc] initWithCapacity:1@];
gtry {
NSFileManager =fileMgr = [NSFileManager defaultManager]
NSString =dbPath = [[[M5Bundle mainBundle]l resourcePath ]

BOOL success = [fileMgr fileExistsAtPath:dbPath];
if({!success)

NSLog(@"Cannot locate database file "#%@°'.", dbPath);
if{!{sqlite3_open( [dbPath UTFBStringl, &db) == SOLITE_OK))
{

NSLog(@"An error has occured: %s", sqlited_errmsgldb));

canst char xsql = "SELECT * FROM Categories ORDER BY Mames";
sqlited_stmt xsglStatement;

if(sglite3_prepare{db, sql, -1, &sglStatement, MULL) !'= SOLITE_OK)
NSLog(@"Problem with prepare statement: %s", sqlited_errmsgl(db)});
}elsed
while (sgqlite3_step(sqlStatement}==SQOLITE_ROW) {

Categories # choise = [[Categories alloc] initl;
choise.name = [NSString stringWithUTFBString: {char =) sqlite3_column_text|sqlStatement,1)];
[categories addObject:choise];

sqlited_finalize(sqlStatement);

#catch (NSException =exception) {
NSLog (@ 'Problem with prepare statement: %s", sqlite3_errmsg(dhb))

gfinally {
sqlited_close(db);
return categories;
}
}

YAomowdvtag TV KOOKA kot pe Pdacmn T xpnoTikoOTnTo NG
EQOPUOYNG OTN CLYKEKPLUEVT OlEmaPT TPOGOEGaE KOt TN dvvaTOTNTA O
YPNOTNG Vo, Yvopilel T0 GHVOLO TOV EPOTHCE®Y TTOL Elval EYYEYPUUUEVEC
ot Pdon oedouévwv. Anuovpyodue Aouwrdv €va “Pop up” pvopo
(Ewéva 4.18) edomoinone Ue TIC OMOPOUTNTEG TANPOPOPIES YLl TO
¥pPNotn. Avto givor €va onuovtikd onueio yio ™ demagn avtr, Yol
EEKIVOVTOG O YPNOTNG TO Touyvidl mpémel vo ONAMGEL TO YPOVO TOV
Toryviolov ko tov aplfud tov epommoemv. [N'a va eEaceaiicovpe
duvatodTNTe. Vo Unv  Umopovv va, ONAmBoUV meplocdtepEg amd  TIC
KOTOYWPNUEVEC EPMTNCELS OTNV Katnyopio. oL €MAEYEL O YPNOTNG,
onovpyovue pio petafinti tomov “NSinteger” pe dvopa “numCount”
mv omoia Oa mepdoovue otov emduevo controller mwov Bo ektelel to
oy viot.
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4.7 Anutovpyio Tov HEVOV DFTOOOYHS

if {(indexPath.row == @) {
W5FileManager =fileMar = [MSFileManager defaultManager];
MWSString =dbPath = [[[MSBundle mainBundle] resourcePath ]
stringByAppendingPathComponent: @' Categories.sqlite”];
BOOL success = [fileMgr fileExistsAtPath:dbPathl];
if{!success)

¢ MNSLog(@"Cannot locate database file '%a".", dbPath);
if{!'{sgqlited_open( [dbPath UTFEStringl, &db) == SOLITE_OK))
¢ NSLog(@"An error has occured: %s", sglited_errmsg(db));
}

const char #sql = "SELECT COUNT (%) FROM Questions WHERE Categary IS 2";
sqlited_stmt =xsqglStatement;
if{sqlite3_prepare(db, sgl, -1, &sglStatement, WULL) != SQLITE_OK)

{
NSLog(@"Problem with prepare statement: %s", sglited_errmsg(db));
}else{

while (sgqlite3d_step({sglStatement)==SQLITE_ROW} {
self.count = sglited_column_int(sqlStatement, @);
|3

}
sqlited_finalize(sglStatement):
sqlited_close(db);
self.numCount = count;

[self guestionCountAlertView];
Ewova 4.17: Métpnon tov epOTNCEOV LG KATNYOPIlog

Xy mopandve ekdéva PAETOLUE TOV KMOIKO, 7OV EKTEAElL TNV
KOTOUETPNON TOV EPOTNCEMV [aG Katnyopioc. O k®ddtkac vAomoleiton
ot pébodo tableView:didSelectRowAtindexPath. Avty n pébodog
KaAgiton KaBe @opd mov SwAéyovue €va ovtikeipevo otnv 0Bovn Kot
EMOTPEPEL TNV TIUN TOV OVTIKEWWEVOD, MOCTE Vo ypnoomondei yu
nepoutépm enecepyacio. ['o T petapopd TG TING TOL YPELOUACTE Y10
tov enduevo controller oto téhoc g pneBodov, £yovue ™ petafinty
“numCount” tnv omoia eElcmvoovpe KdBe @opd pe ™ petafintiy TomOL
“Int” pe to Ovopa “count”. Téloc mepvaue ™ HeTaPANT] UECH TNG
ovvOnkng —(IBAction)startAction:(id)sender mov a@opd TO TARKTPO
Evap&ng Tov oy violov LE TOV TOPAKAT® KOKOL:

AthleticsViewController % controller = [[AthleticsViewController alloc]
initWithNibName:@"AthleticsViewController” bundle:nill;

controller. numCount2 = numCount;

[self presentViewController:controller animated:YES completion:nill:
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4.8 Anurovpyio tnc OIEMAPNS TALYVIOIOV

Info

There are: 11 Questions in this
Category

Ewodva 4.18: Mivopa e1domoinong tov emAoyéa katnyopiog

4.8 Aquovpyia TG OLETAPNS TULYVIOLOV

Anmovpyoope  éva. véo  “UlViewController” pe 1o ovoupa
“AthleticsViewController” Kol Eexwvape e T0 apyeio
“AthleticsViewController.xib”. Ewcdyovpe otoryeia omd tov interface
builder tomov “Label”, ta omoia Oa ypnowomocovue vy vo
TPOPAAOVLUE TNV EPATNCT HE TIS OVIIGTOUYES OMAVINGELS OMME KAl TO
rpoévo 1oL Tayvidwv. Emiong mpocHétovpe ko téccepa KOLUTIA
(Button), to omoia Oo emKOAOWOULV TIC TECOEPIS ETIKETEC TMOV
aravtnoewv Kot Bo ypnoyomomBovv yio v pébodo mov Ba eEAEYyeL TV
ocwot) andvtnon. TéAog, ypNOWOmOOVUE Kol pio €TiKETA oL Oa
mpofarel Tovg TOHVTOLG GTO ¥PNOTN Yo kKABe cwot) gponon. ['a v
gvapén Tov oy violo BEAovpE OTMG EYOVLE AVOPEPEL, O YPNOTNG VO EXEL
N dVVATOTNTO VO EIGAYEL TO GLVOMKO YPOVO oL BEAEL va Tai&et Kot Tov
aplud tov gpomoewv. o v amoguyn omuovpyiog evog vEOL
controller mov o extelel avtny ™ uébBodo, mpoTyunOnke M dNuoLPYia
evOc unvouatog swomoinong otov id10 controller , avti ™ eopa dU®C pe
N SLVVOTOTNTA EIGAYMYNG OEGOUEVAV.
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4.8 Anurovpyio tnc OIEMAPNS TALYVIOIOV

00:00

Label

A. Label B. Label

C. Label D. Label

Score counting

Ewova 4.19: H 6yn tov oy vidiov and tov interface builder

4.8.1 AvaADOVTOGS TOV KOOLKO, TOV TALYVIOLOV

EeKIvOVTOG TPOoPAlAeTol 6To ¥pnoTh mavia o ovtiotolyoc controller
™G Kot yopiog mov emiAéyetl. To TPOTO TPAYUA TOV TPETEL VO KAVOLLE
elvon va “xobapicovue” v 006vn ko
va TpofdAovpe To pUvupa £100moinoNG.

- {(void)prepareForInt roAnimation

. /4 4 self.guestion.hidden = YES;

o va 10 metdyovpe ovtd oe khbe elf. scoreLabel, hidden = YES:
" 4 self.answerl.alpha = 8.8T;
controller mov dnpovpyodue, veapyel n seLf.answer2.algha = @.0f:

uébodoc (void) WillAppear: (Bool) self.answer3.alpha = 8.0f;

self.answerd.alpha = @8.87T;

animated, omv omoia dnAdvovue TIg self.answerlbtn.alpha = 0.0f;

i i ; self.answer2btn.alpha = 8.87;

uebodovg mov Ba evepyomolovvtol KoTd self.answer3btn.alpha = 0.0f;

, i self.answer3btn.alpha = B8.8f;

mv  évapén tov controller.  Edom self.answerdbtn.alpha = 0.0f;
, , answerlbtn.enabled = NO;
dnuovpynoope o péBodo Yoo va answer2btn.enabled = NO;

, , , answer3btn.enabled = NO;
TeETOYOLVUE TOV KaBapiopud g 006vng answerdbtn.enabled = NO:
Ko va (M’ESVSP’YOTEOU’]GOD],LS Tﬂ _buttonsEnabled = NO;
Aeltovpyio. TOV KOLUTI®V, OTNV TEPi- 4
TGN TOL O XPNOTNG OKOLUMTNGEL TNV Endveo: Kabapiopoc 006vng

006vn. H o pébodog kaleiton emiong
K& opd oL 0 YPNOTNG EMAEYEL L0l ATTAVTNON.

H pébodog mov eivor vmebOuvn va Karéoet apywkd dAreg pnedddovg
etvau 1 (void)viewDidLoad. H mopakdte ewkova mapovstaletl tn puébodo
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4.8 Anurovpyio tnc OIEMAPNS TALYVIOIOV

YL TNV EUPAVIGT) TOL UNVOUOTOG €100Toinomg, kabmg Kot Tig uedddovg
Y T POPTOGON TG PACNG KO TOV UNOEVIGUO OLTTC.

—(void)showAlertWithTextField{

UIAlertView = alertView = [[UIAlertView alloc] initWithTitle:@"Set Timer And Questions"
message:nil delegate:self cancelButtonTitle:@"Cancel” otherButtonTitles:@"0k", nil];

[alertView setTag:181];

alertView.alertViewStyle=UIAlertViewStyleLoginAndPasswordInput;

[[alertView textFieldAtIndex:@] setKeyboardType:UIKeyboardTypeNumberPad];

[[alertView textFieldAtIndex:®] becomeFirstResponder];

[[alertView textFieldAtIndex:@] setPlaceholder:@"Time in seconds"];

[[alertView textFieldAtIndex:1] setKeyboardType:UIKeyboardTypeMumberPad];

[[alertView textFieldAtIndex:1] setSecureTextEntry:NO];

[[alertView textFieldAtIndex:1] setPlaceholder:@'Mumber of guestions"];

[alertView show];

Ewcova 4.20: MéBodog unvOpatog €160moinong

‘Exovue xabapicer v o06vn kat yioo v €vapén Tov moryvidlon
TPEMEL VO ONAMDCOLLLE TO YPOVO Kol TIG EpTNoELS. [ va odokAnpwBei o
unvopo gwwomoinong omuovpyovpe 600 petaPintéc tomov “Int” mov
ypewlopacte. O ypnotmg aeov £xel Bécel Ta aTotyeio Yo To ¥pOVO Ko
TIG EPMTNOELS, TATOVTAS To TANKTpo “OK” t0v pnmvidpatog e1domoinong,
gvepyomotovvtor 1n HEB0dOC eHEAvVIoNG TOL YPOVOL Kol £VOPENS TOL
YPOVOUETPOL, KaODC kol tov epotnocwv. Tavtoypova kdavovue (get)
maipvovpe to ototryeion kol to, TOMOOETOOUE OTIC OVTIOTONEG ETIKETEC
(Label). BéBaia, yio va. evepyomombei 1o mAnktpo owtd Bo mpémel va,
TANPOVVTOL KATO1EG TPOVTOOEGELC.

o 10 ypévo o ypnotc Oo mpémer vo €lodyel v and 600
aplOunTiKd ynoeia, evod o aplfuoc Tov epoTNee®V dev Tpénel vo Eemepval
TG eyyeypappévee epotoelc. O mopaxdtom kmowkag Oelyvel v
vAomoinon avt®v TV Tpodmobécewv ue TN YpNon Vo UeTARANTOV
tomov “NSString” xaba¢ kot t1g petafinmege “NSinteger” “numCount2”
7oV gledyovue amd Tov Tporyovuevo controller,
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4.8 Anurovpyio tnc OIEMAPNS TALYVIOIOV

- (BOOL)alertViewShouldEnableFirstOtherButton: (UIAlertView =)alertView

{
if (alertView.tag == 181){
MS5tring = inputText = [[alertView textFieldAtIndex:d] text];
MW5String = guestions = [[alertView textFieldAtIndex:1] text]:
int test = [guestions integerValue];
if{ [inputText Llength] == 2 && [questions length] ==1
|at test !=@ && [guestions integerValue] <= numCount2){
return YES;
}
else
{
return NO;
elsed
return YES;
}
}

[Ma va ypdyooue mo EexkdBapo KMOOKO Kot Vo TETOYOVUE £VOL O
gLYPNOTO  OMOTEAEGHO.  HUE  AVOYVOCLLOTNTO,  ETIAEYOLUE VO

YpPNoyLomocovpe TikeETeG (tags) otav £yovpe mOAAAL KOwvd GToLEln O
éva controller.

Otav mapovclaotel pio epOTNON 6TO YPNOTN TPEMEL VO EMAEEEL Lol
mOovn amdvtnon. Aev Ba NTav cweTo Vo EAYOVUE TIG ATOVINGELS LE TN
oepd mov givan ypauuéves otn Pdomn dedouévav, ylowtd onovpyode
L0 GLVONKT TTOL AVOKOTEVEL TIC ATAVINGELS TUYaia “arcdrandom” kot Tig

amodnkevel Tpoowpiva oe Eva mivaka Tomov “NSMutableArray™.

WSMutableArray =arary = [[NSMutableArray alloc]init];
while (arary.count < 4) {
int walue = arcdrandom{)%4+2;

BOOL isFound = [[arary filteredArrayUsingPredicate: [NSPredicate predicateWithFormat:
[NS5tring stringWithFormat:@"intValue == %d",value]l]] count];

if(!isFound)
[arary addObject: [NSNumber numberWithInteger:valuel]:;

Otav 0 wivaxkog yepioel pe T TEGCGEPO OVAKATELEVO, VOOUEPO TMV
OTOVINGE®MV, TPOPAAOLUE TIC OMOVTNGEIS OVOKOTEUEVEG GTO YPNOTN

0étovtag 1o Kelpevo ¢ kAbe eTikéTOg pe Tov akOAoLHo KMIKOL:
answerl.text = [N5String stringWithUTFBString: (char =)
sqlited_column_text{sglStatement, [[arary objectAtIndex:@] intValue])];
answerZ.text = [N55tring stringWithUTFBString: (char )
sqlited_column_text{sglStatement, [[arary objectAtIndex:1] intValuel)l;
answerd.text = [N5String stringWithUTFBString: (char )
sglited_column_text{sqlStatement, [[arary objectAtIndex:2] intValue]ll]:
answerd.text = [N55tring stringWithUTF85tring: (char =)
sglited_column_text{sqlStatement, [[arary objectAtImdex:3] intValue]ll]:

[Ma v enitevén g cwotg Asttovpyiag g nebodov amdvinong,
Oétovpe tags oe kabe eTikéto MOV OEYETOL TN GWOTH OMAVINGT LHE
aplOpovg «999» kot «0» yio tn Adbog.

Eniong efiodvoupe T1g €TIKETEC OTAL OVTIOTOLYO. KOLUMTIOL Yo VO
vAomomaoovpe T HEB0do cwotg amdvinone. Anuovpyovue pio pébodo
tnov —(IBAction) v omoio. cuvdéovpe pe OAO TOL KOLUMIO GTOV

[90]



4.8 Anutovpyio Tnc OI1EmXAPNS TALYVIOLOV

interface builder. Avéloya pe v extloyn Tov XpNoTN, OV 1 ATAVINGY
elvar cwotq extelobvtal pe m oepd 1 pEBodoc mov avédvel Tovg
TOVIouG Yo KéBe ocwot) amdvinon kot 1 uéBodog G EmOUEVNC
EPMOTNONG, v ov eivar AdBog ektedeiton N n€BOOOG TG EMOUEVIC
epatnong (Ewova 4.22).

- {IBAction)answerButtonclicked: (id)sender {

if{[sender tag] == 9993)
{
[self Score];
[self gameGetQuestion];
WsLog(@"Correct"):
}else{
[self gameGetQuestion];
WsLog(@" Incorrect™);

Ewova 4.21: M£60dog emiAoyng omavtnong

TéNog Y10 v KEVIPIGOVUE TO EVOLAPEPOV TOV YPNOTI, TN GTLYUI] TOV
divel KAmow OTAVINGT), TALTOYPOVA KITVPOSOTEITAY EVA KPLEO OEVLTEPO
YPOVOUETPO OAPKELNG OEKD OEVTEPOAEMTOV LE AVTIGTPOPN HETPNOT. Me
TO YPOVOUETPO OVTO Onuovpynooue pie uébBodo mov aeopd Tovg
oLVolkoV¢ movTove tov ypnotn tomov —(void). Otav 1 pébodog ot
EKTEAEITOL EVNUEPDVEL TNV ETIKETOL TOL OELYVEL TOLG TOVTOLS Yo KAOE
omot amdvtnon. Eyxovue dnAmoelr 1o péyioto oapOud moévViov Tovg
exato. O ypoVOG TV 0EKN OEVLTEPOAETTMV EEKIVE VO LETPA TN GTIYUT] TTOL
eneaviCovtol TANPG ol amavVTNGES. AVTO oMuaivel OTL OGO TTO YP1YopO.
ATOVINGEL 0 ¥PNOTNG TOGOVS O TOALOVE TOVIOVS TOLPVEL.

—-(void)Score {
int maxScore = 10@;
int userScore = maxScore — (secondsCount *1@);
runningsore = runningSore + userScore;
N5Log(@"%d", userScore);
NSLog(@"%d", runningSore);
scorelabel. text= [N55tring stringWithFormat:

E"Yaur score is: %2d", runningSore];

Ewova 4.22: M£0050g GUVOAIKGDV TOVTOV
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Ewcova 4.23: H 6ym moyvidiod poptidvovTog TIC OmVTNGELS
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KE®AAAIO 5°

Kotaokeun 1KTvaKoU pépovg

2TO TTPONYOVUEVO KEPAANLO £YIVE M AVAALOT TOV GYESGUOD  TNG
epapuoync. Emiong éywve extevng mapovcioon g omupovpyiog puog
EQOPULOYNG omd TO Yapti oTNV TPAEN Kol OVOAVGOLE TO CTUOVTIKOTEPQ
oNUElD TOL KOSIKO TOV QPOPOVV TN AEITOLPYIO TNG EPAPLOYNC. XE AVTO
TO KEPAAOO YIVETE TAPOLGIOGT TOV OIKTLOKOV UEPOVG TNG EPOPUOYNG,
avaADOVTOG TIS KATOOTACEL (Statements) pe ta mowd onuavTikd onpeio
KOOIKA.

5.1 Xvvoeonotyto Bluetooth ko Wi-Fi

[o 10 OkTLOKO UEPOG TNG EPOPUOYNG YPNOLOTOWONKAY Ol
teyvoloyieg tov Bluetooth kot tov Wi-Fi. Xe mponyovuevo kepdroto
AVOADGOUE OVTA TO OVO TPOTOKOALN EMKOVOVING OVOAVTIKA. AOY® TNG
doPopeTIKOTNTAC TOVG Kpidnke amapaitntn n ypnon Kot twv d0o otV
EPApUOY.

H yprion tov Bluetooth otic cuokevég g Apple givar Aiyo daitepn).
AvTo onuaivel 6Tt KOTAOKELOOTIKA TO Asrtovpyikd cvuotnua iI0S £yet va,
interface ywo v avalntmon cvokevdv péow bluetooth to omoio dpmg
elvon meplopiopévo. Andadn emttpénel Tt cHVOEST) GLGKEVMOV OKONG Y10
™ XPNON TNAEPOVIKOV KANGE®V, VD dgv emitpénel To (evydpmpua (pair)
00 KIvNTOV ThAEQPOVOV Yo TNV avtadioyn dedopévav. ['a 1o Adyo avto
N avToAAayT] dedOUEVOV TTAVTO YIVETOl HEGH OGS EQAPUOYNG M| omoia
ypnowonotel to GameKit.framework.

210 oy vidtl epotoamavtioemy, to bluetooth eivar Wavikod yia ypion
otav o1 maikteg Ppiokovian o€ amdGTUON WKPOTEPT) TOV OEKA UETPOV.
Ortav ypnowomotovpe 1o bluetooth, ot cvokevéc dev ypeldletar vo
ovvdebovy Odmw¢ pe éva movtikt 1 éva TAnktporoylo. To GameKit eivai
aVTO OV EMITPEMEL TOVE TEANTES VA OVIXVEDGOVV VO SLOKOUIGTH] LEGH
™G eQappoyns. 'Emetta, LOAG 1 cvvoeon emtevybel 01 GLOKEVEC UmopovV
vo oTelAovy pUNVOLOTO EMTIKOIVOVIOG HECH TOV TOMKOV OIKTOLOV. XTNV
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EQOPUOYN HOG O HEYIOTOG OPOUOV TUIKTOV EYEL OPIOTEL GTOVG
té60epic Lol e To O1KOUIoTY.

Me m ypnon g teyvoroyiag WIi-Fi, ou ypnotec €xovv v
dvvatodnto va. Taifovv 10 moyviol 0tav givar cuvoedEUEVOL GTO 1010
TOMIKO OGVPUATO OiKTVLO. YThpYel OUMG Kol 1) OLVATOTNTO GUVOECNC LE
mv  teyvoloyia tethering, mov emurpémer ™ ypnon &voc KvnNToL
TNAEPOVOL MG EVOLAUESOV (ACCess point) yio v mopoyn TpodcPacne 6to
SldIKTLO € oL GAAN GLVOEDEUEVT GLOKELN, €iTe HECH KaAmOiov &ite
acvpuata. Etot, dtav évag ypnotg £xel mpoécPacn 6to d10diktvo and To
Kivntd tov AEPmvo (OMAadT, CLVOPOUN OTNV AVOAOYN VANPEGiQ
OdOUEVOV TOV OIKTOOL KWVNTNG TNAEQmViag), umopel va maiéel to
oy viol pe TouG VITOAOITOVE TOUKTEG 01 0Ttoio1 Bl GLVOEDHOVY GTO 01K TOL
acVppato diktvo. To tethering umopei va vrootpileton eyyevmg and to
Kvntd AEpovo (cuvnBmg smartphone), eved vTooTNPIEN AmOUTEITE KoL
amd 10 O1KTVO KIVNTNG TNAEP®VIOG TOL GLVOPOUNTT).

5.1.1 EmAoyn TG 0pyLTEKTOVIKNG

[Ma ™ onpovpyio SIKTLAKOV TOLYVISI®V arouteite va yvopilovpe 0Tt
eni g ovoiag &yovue pia emAoyn petadd dvo apyrtektovikav (Euwova
5.1), ot omoieg eivar: meldtn-olakooty (client- server) kot opodTIH®V
ypnotdv (peer-to-peer). I'ia tnv vAomoinom Tov oy Vidv eMAEXONKE 1
OPYLITEKTOVIKT] Peer-to-peer, aAld 6tV mporylottkOTNTo, YPGUYLOTOIOVUE
10 povtéro client-server. O ypriiotng mov @Ao&evel to matyviol givol o
server ev® 0Aot o1 GALOl TaliKTeS efvan 01 TELATEG.

210 HOVTELO TTEAATN-OLOKOUIGTY], O OOKOMOTNG givar veevBuvog Yo
ta. mhvta Kol Kabopiler mowa eivon n «ainBetan. Ot meldteg oTéAvouv
OLUVEYELD, UNVOLOTO EVIULEPDOCENMYV GTO OKOMOT KOl O OLUKOUIGTHC
EVIUEPDVEL OAOVG TOVG TeAdteg avtiotorya. Ot meAdteg dev €yovv
dvVaTOTNTO EMKOVOVIOG LETAED TOVG.

210 povtého peer-to-peer 6ot ot GLUUETEXOVTEG €lvarl {60t Ko OAol
Kédvoov Tnv 101 epyoacia, aAAd mpémer va @povticovpe OtL kA0
ocvppeTéyovtog PAETEL TaL 110 TPAYUOTA LE TOVG VITOAOITOVC, LOG KOl OEV
VILAPYEL KEVTPIKOG OLUYEIPIOTNG.
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Eprome | fe—

Mk 4 —

| Xprfiomg
— | Apriome

]
Fa

MekdTng Ao Ko puITTrC Opdmipon X proTe

Ewova 5.1: Ov apyrtektovikég Client-Server kou Peer-to-Peer

5.2 Aqpuovpyia NG OETOP)S OLOKOULOTI-TEAGTT)

Anmovpyoope  éva. véo  “UlViewController” pe 1o ovoupa
“HostViewController” Kol Eexvape e T0 apyeio
“HostViewController.xib”. . Eicdyovue otoyeio amd tov interface
builder tomov “Label”, to omoia Oo ypnowomomcovue Yo vo
npoPfdiovpe To  pnvopato mov  opilovv Tov controller.  Axoun
npocBétovpe dvo kovumid (Button), éva ylo v évapén ko éva yio Tnv
£€odo amd tov controller. Téhog, ypnolponoodue éva TAicOo yioo TV
mpocOnkn Tov embBvuntod ovOUOTOG YPNOTN Kol v TivaKo
TEPLEYOUEVOV 0 omoioc B mpoPdiel Ta OVOUOTO TWV GLVOEOEUEVDV
TELATOV GTO Tty ViotL.

Avtictoryo ywoo TV €mMAOYN YPNOMNG NG EQOPUOYNG G TEAATNG
onuovpyovue éva oakpipac ido “UlViewController” mov ovopalovue
“JoinViewController”. "Eneita, mpoypoupatilovtag v €opuoyn HoGC
drywpifovpe Tic Asttovpyiec Tov ke controller ywpiota.

[95]



5.2 Anuiovpyio tnS OIETXAPNC OIOKOUIGTN -TTEAATH

Ewova 5.2: H 6yn tov dakopiot)

5.2.1 'Evapén skmopmig “vrnpeociag” (broadcasting)

Mo va dSwyepiotodpe 115 cvvdéoels HeETAED CLOKELAOV Kol Vo
EEKIVIGOVLE TNV EKTOUTN TNG LANPEGiag mov Ba “BAémovv” o1 meldteg,
onuovpyovue pia véa khaon tomov “NSObject”.

O S10KOUIeTAG apYIKE KPATAEL Lol AIOTO TEAATMOV GE EVOL TPOCOPIVO
wivoka tomov “Array” kot opiler pe pio petafint) tomov “Int” tov
Héyloto aplud mEAATOV OV UTOPOVV Vo cuvdebovuv Tawtdypova. H
EQOPUOYN EPOTOOTAVINGE®MY €YEL UEYIOTO OplOUd TOUKTAOV TEGGEPIS,
EMOUEVOG ONADVOLLE TO HEYIGTO aplBd emBLUNTOV GLVOEGEMVY GE TPELC.

"o ™ dwyeipion tov cvuvdécemvy ko o broadcasting ivor veevbuvo
to “Gamekit.framework”, to omoio pog map€yel AVIIKEIPUEVO TOTOV
“GKSession”. Tha ™ Aertovpyio. ®G OKOUIOTH ONUIOVPYOVUE L
uébodo tomov —(void)startAcceptingConnections n omoia evnuepmvel to
avtikeipevo “GKSession” vo Aettovpyel wg Server. Avtd onuaiver 01t
Kavel broadcasting o évopa mov £xel dMGEL 0 XPNOTNG, XWOPIS OU®S Va
eMEYXEL OV eKTEUMETE M 10100 LVANPEGIO OTWG POIVETOL GTOV TAPUKATM
KOO,
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- {(void)startAcceptingConnectionsForSessionID: (NS5tring =)sessionID

{
if (_serverState == ServerStateldle)
{
_serverState = ServerStateAcceptingConnections;
_connectedClients = [NSMutableArray arrayWithCapacity:self.maxClients];
Af EvapEn Ttouv GKSession muTlKELREVOU Kol
ffkvrnhﬁ SroBeocipdTnrog Aeltoupylog wg Server.
_session = [[GKSession alloc] initWithSessionID:sessionID
displayMame:nil sessionMode:GKSessionModeServer];
_session.delegate = self;
_session.available = YES;
}-
}

["o va kédvoope ¥prion TOL VEOL OVTOD OVTIKEWLEVOL EIGAYOVUE GTN
uébodo -(void)viewDidAppear tov “HostViewController” tov kmdika:

if {_matchmakingServer == nil)

{
_matchmakingServer = [[MatchmakingServer alloc]l init];
_matchmakingServer.max{lients = 3;
[_matchmakingServer startAcceptingConnectionsForSessionID:SESSIOM_ID];
_matchmakingServer.delegate = self;
self.nameTextField. placeholder = _matchmakingServer.session.displayName;
[self.tableView reloadDatal;

}-

0 omoiog poig goptwbei o controller tov dwakouiot] evnuepdvel TV
vimpeoio kat Eekvé to broadcasting. Av o ypnotg dev €16ayElL KATO10
ovopa 10TE avayvopiletor pe To Ovopo NG GLOKELNS Tov. [ va
dOVAEYOLY OAOL OVTA OUMG, TPETEL VO EIGAYOVLE GTO KEVIPIKO apyEI0 TV
pvOuicemv Tov Project pog to avayvoploTiKo T VInpecioc. Avoiyovus
10 apyeio “filename-Prefix.pch” kot eicdyovpe to dvoua vanpesio e TO
kddwko “#define SESSION_ID @ 'Name”””".

5.2.2 EYpeon pog vmnpeciog

"o va dwyepiotovue tov controller tov weddn dnovpyodue pia
véa KAdon yoo v geapuoyn pog tomov “NSObject”. H dwdikacio
avTIKatonTpilel Kotd KAmTo1o TPOTO AVTO TOV KAVOLE Y10 TO OLOKOULGTY,
aAAG avTl Yo GUVOEUEVOVE TTEAATEG Onovpyodue po Mota dobéociumy
SLOKOUIGTDV.

O mehdng apykd kpotdel pio AMoto SIUKOUIGTOV GE £VO TPOGMPIVO
nivaxo tomov “Array”. I'a T Aettovpyio avty dnpovpyovue pio pEBodo
tomov  —(void)startSearchingForServers 1 omoia  evnuepmvel  To
avtikeipevo “GKSession” va Agttovpyel og mehdtng. Avtd onuoivel 0t
Yayvel Yo O10€01IES VIINPETTEG OTMC POIVETOL GTOV TAPUKAT® KMOTKOL:
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- {void)startSearchingForServersWithSessionID: (NS5tring =)sessionID

{
_availableServers = [NSMutableArray arrayWithCapacity:1@];
_session = [[GKSession alloc] initWithSessionID:sessionID
displayMame:nil sessionMode:GKSessionModeClient];
_session.delegate = self;
_session.available = YES;
}

[Mo va Kévoope ¥prion ToLv VEOL GVTOV OVTIKEWEVOL EIGAYOVUE GTN
uébodo -(void)viewDidAppear tov “JoinViewController” tov kddwka.:

if (_matchmakingClient == nil)

{
_matchmakingClient = [[MatchmakingClient alloc] init];

[_matchmakingClient startSearchingForServersWithSessionID:SESSION_ID];

self.nameTextField.placeholder = _matchmaking{lient.session.displayhame;
[self.tableView reloadDatal;

}

Télog, vy va oOciéovpe otov meAldtn mote €vag Server eivai
dwbéoog dnuovpyovus petoPAntéc tomov “NSString”, ot omoieg
amoOnKeHOLVY TANPOPOPIES Yo, TNV TAVTOTNTA TG GVGKELNG TOV TAIKTY,
KabmO¢ Kot Tov ovopatog mov Ba mpoPdiieTon otov mivaka. Kabe otryun
mov yivetow OwBEéoIUN KATOW VANPEGIN, OVOVEDVOVLUE TOV TIvVOKO
(tableview) pe ) pébodo cellForRowAtindexPath pe tov kddka:

static MNS5tring #*Cellldentifier = @"Cellldentifier™;
UITableViewCell #+cell = [tableView degueueReusableCellWithIdentifier:Cellldentifier];
if {cell == nil)
cell = [[PeerCell alloc] initWithStyle:UITableViewCellStyleDefault
reuseldentifier:Cellldentifier];
NSString *peerID = [_matchmakingClient peerIDForAvailableServerAtIndex:indexPath. row];
cell.textLabel.text = [_matchmakingClient displayMameForPeerID:peerID]:

return cell;

5.2.3 Mnyovi] KOTOOTAGEMY TEAATT)

‘Ewg topa vy v évapén emkowvoviog HETAEd CLOKELOV O
dtakoutotnG dev yvopilel Katl. Akoun kol 0 TEAATNG EVIUEPDOVETOL LOVO
K&Oe Popd oL 0 SlKOUIGTNG YiveTon dtuBEotuoc 1 un.

HEEKIVOVTOG OO TOV TEAATN, apyIKd ONUIOLPYOVUE EVa SLAYPOLLLLOL
kataotacenv (Ewova 5.3) mov pog meprypdost tic mboveC KoTooTACELS
TOV OVIIKEWEVOV NG KAGoNC. Avtd €xel g omotéhecua vo ivar mo
EexdBapn 1 00VAELD KAOE AVTIKEWEVOD GE SLOPOPETIKY| TEPITTMOT).
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Oxpriotng 0 SiakopoThg
£MALYEL (— =y anobéysTan
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Ewova 5.3: Awdypoppo kataotdoemy merdt

SUVOAMKG  ONUIOVPYOVUE TECCEPLS KOTAOTACELS. ZEEKIVOVTIOS O
yprotg tov “JoinViewController”, kaleitor n xoatdotaon “Adpaveia”
Katd TNV omoio mepUEvEL ywpig va kavel timota. Emerta avtopato
unaivel otnv xatdotacn “EAeyyoc v dwokopiotés”. Otav o ypnong
amoPacicel va cuvoedel 6e €va GLYKEKPIUEVO SLOKOULGTY), UTOiVEL OTNV
Katdotaon “XHvoeon 610 dtokopot|”, OTov mpootabel va cuvdedel oto
dloakoutoT Kot TEAOG Umaivel otV KOTAoTOoN “ZUVOEUEVOS” UOALC
eopaiwbel n oHvoeon. Av OmOONTOTE OTIYUN KATA TIC 000 TeEAevTaieg
KOTOGTAGELS O OIOKOUIGTNG ATOPPIYEL T GUVOEST], O TEAATNG EMOTPEPEL
GTNV OPYIKN KOTAGTOON).

H «Adom mov dwyepiletor Toug TEAATEG CUUTEPLPEPETAL SLOUPOPETIKA.
avdroya pe TV Kataotoon wov ektedel. Otav Bpioketal oty Katdotaon
“Eleyyog vy dwoxkoutotéc”’, Ba mpocBéter ko O a@aipei ovopato
SLOKOUIOTMV OTO TTivoka, VM 0Tay BplokeTal oty KaTdoTooT “X0vdeon
070 OlKOMoT” N “Zovdeuévoc” oyt

HekaBoapiloviag Aowmov TIC KOTOGTACES TOL TEAATN, cvveyilovue
dNovpymdvtog oty KAAGN TOTOV 'r-t'-,-p:-def enum

“NSObject” N UNYOVY KOTOOTACEMV J/Mnayovl KOTEOTEOEWY Tou MEAdTH.
’ ’ e , T}L ClientS5tateIdle,
n onowx OplCST(ll OPLUUNTIKA. ENOG ClientStateSearchingForServers,

ClientStateConnecting,

YIOL va &8‘(“"] GOV MS Tlg GDVSSG&Q oo ClientS5tateConnected,

r 13 H » }
TOV TEAATN TO Gameklt.frameworlf ClientState:
nog  mopéyet T pébodo  peerdid
ChangeState tomov “void” n omoia dtayepileTon TIC KOTOOTAGELC.
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Ortav o controller tov meld £pbet oV Katdotaon “Xvvoedepuévoc”
KaAovpe pa devtepevovsa oyn (Ewova 5.4), yio va emikaAvyovue v
KEVIPIKN 000vn wéxpt va Eexvnoel 10 moyvidot omd TV TAELPA TOL
dwkopotn. Akoiovfel éva mopddetypa Opiopod NG KOTAGTOGNG

“Lovoedepnévoc”.

case GKPeerStateConnected:
if (_clientState == ClientStateConnecting)
1
_clientState = ClientStateConnected;
[self.delegate matchmakingClient:self didConnectToServer:peerID];

}

break;

Ewova 5.4: Oyn avoapovig merdtn

5.2.4 Mnyovi] KOTOGTAGEOV OLUKONLGTY)

‘Exovpe oAOKANPp®OOEL EMTUYDG TN UNYXOVT] KATOUGTACEDY TOV TEATT
Kol pmopovpe va kKévovpe por odvoeon. Opmg yioo va oAokAnpmOel
EMTLUYOC O OLVOEST] TPEMEL VO ONUIOVPYNGOVE KOL TN UNXOVI
KOTOGTACEWDY TOV OIOKOUOTY.
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ZTaparnpa
anodoyrg

Evapén cuvBECEWY Ancppn

Abpaveln | ————— AmoSoy —— VEWY

B ECEWY £
UG ETEWN oUwSETEWNY

Ewova 5.5: Mnyovi KoTaoTAGEDV S10KOMOTT

H pnyovn kotaotdcemy Tov 010KOMOTH 68 0XE0T UE TOV TEANTY EXEL
povo  tpelc  KOTOOTAGELS. HeKlvOVIOG O (pNotng  tov
“HostViewController” xoieitor n kotdotacn “Adpdveln”, Katd TNV
omoio ePIUEVEL Ywpig va Kavel timota. 'Emeito avtopota praivel otnv
Katdotaon “Amodoyn ocvvdésemv”. Otav 0 ¥poTng TATHCEL TO TANKTPO
“Start” ywo va Eexvnoetl 1o oy vior LeTald ypnoTodV, UETAPEPETOL GTNV
Katdotaon “Andppryn vEmv cuvoécewv”’. Avtd onuaivel 6Tl GTaHATd Vo
d&yeTal VEEG CUVOESELS OO VEOUG TELATEC.

Onwg Kou oV TEPITTOON TOV  typedef enum
7'[87\(1’[1] €TI0l KOl OTO SlU,KOMlGTf], /Mnyovi koTaoTdoswe Tov Blokoulotr.

5 ’ }\‘ , ServerStateldle,
ﬂMlOUPYOUHS GTT]V K 01011 TUTIOV ServerStateAcceptingConnections,

“NSObject” ™ HﬂXOWﬁ Kotd- ' ServerStateIgnoringiewConnections,
otdcewv M omoio.  opilgron >erverstate:

apOuntikd. Télog, yio vo EEKIVICOVUE TIC GLVOECEIC GTO OLOKOUOTN
ypnowomoovue ™ pébodo peerdidChangeState tomov “void” m omoia
drayepileTon TIC KOTAGTACELC.

[a va edpouwbet m  odvdeon  6T0  OWKOUIGTY|  TO
“Gamekit.framework” poc moapéyer ™ péBodo acceptConnection
FromPeer, n omoia dtov kadkeiton EAEYYEL OV 1] KATAGTOGT GTO SLOKOULGTY
elvan “Amodoyn ocvvoéoewv”’. Emiong n nébodog kaeital kabe popd mov
EYovpe QTACEL TO PEYIGTO apPlOUO CLVOECEMY TEAUTAOV TOL EYOLUE OPICEL
GTOVG TPELG OGS POIVETOL TAPAKATO:
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if (_serverState == ServerStateAcceptingConnections &
[self connectedClientCount] < self.maxClients)
SFEAEYYOC ylx TRy KaTdotoon Tow Glokoulotd of évopEn amoboynig ouvbéosuw.
S/hv wol tote anoboyn neAatov pe Baon To dplo.
NSError =error;
if ([session acceptConnectionFromPeer:peerID error:&error])
NSLog(@"MatchmakingServer: Connection accepted from peer %@, peerID);
else
NSLog(@"MatchmakingServer: Error accepting connection from peer %@, %g", peerID, error);
}

else ff hev BéyeTal meplocdTEpEC ouvbécElg.

[session denyConnectionFromPeer:peerID] ;

OloKANPOVOVTAG TN UNYovR KOTOOTAGE®Y TOL  OLOKOULOTH,
umopovue vo  yvopiloope mote €xer ovvdebel €vag meAdTNG O©TO
dtakoutotn emtvyds. ‘Emetta d00 6vokevég pmopohv vo avIaAALcovV
EMTVYMOG UNVOpOTA LEGM TOV avTikepévoy “GKSession”.

Ewova 5.6: Alaxopotg pe ocuvoedepévo Eva el

5.2.5 Awayeipron LaO®OV Kol oG VVIEGEMY

Otav ypheovpe k®OKO Yoo SIKTLOKEG ePapuoyes Ba mpémer va
AaBoope cofapd vmdéym kdtt MTOAD onuovtikd: H owrtvwon eival
eCapetikd anpdPrentn. Omowdnmote otiyun m obvoeon umopel vo
Jlokomel KOl TTPEMEL VO UTOPOVUE VO TN OLLYEPIGTOVUE, TOGO GTOV
TELATT OGO KO GTO OLOYEPLOT.

Mo va dtoelplotode cmOOTA TIG OTOGLVOECELS KOl TOL TUYMOV AGON
EMKOVOVIOG HETOEL  GLOKELMV,  OMUOVPYOVHE  €vol  aplOUNTIKO
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OVTIKEILEVO KOl TO TOTOOETOVUE OTO KEVIPIKO apyeio pvOuicewv Tov
project poc “filename-Prefix.pch”. Avtoi E?pfdef enum

elvar o1 téooeplg AOYOlL TOVG OmOiovg QuitReasonNoNetwork,
, , QuitReasonConnectionDropped,
(XV(X.’YV(DplCSl n EQOPpUOYN QHag Kot QuitReasonUserQuit,
, , QuitReasonServerfuit,
TEpOSlSOTCOlSl TOVG YpMnoTtec. }
QuitReascn;

[a ™ owom Aswtovpyion NG
EQOPUOYNG, emALYOnke Otav o meAdtng Ppioketal o1V KATAGTAON
“Lovoedeévoc” Kot 0 SLUKOUIGTNG Y10, OTTOLOVONTOTE AOYO OITOGLVOEETOL,
Vo EMOTPEPEL GTO HEVOL VTOdOoYNS. Anpovpyodue pio péBodo pe 1o
6vouo, disconnectFromServer. H pébodoc xoleitan yio vo tomofetnoet
TOV TEAT o€ Katdotaon “Adpaveln” ko vo kabapicel To avtikeipevo
“GKSession” petd omd amocHvoesn TOV SLOKOULOTY.

- {void)disconnectFromServer //AmoolvBeon ano to Hiaxkoplotd.

NSAssert(_clientState != ClientStateldle, @'Wrong state");

_clientState = ClientStateldle; //0éToude Tnv KatdoToon ToOU MEAGTN OE avapovi—avevepyd.

[_session disconnectFromAllPeers]; //AmooUvBeon and dhoug Toug peers.

_session.available = NO; J/KoBopilopdc Tou GKSession

_session.delegate = nil; //Kotootpogl Tov cvtikelpévou GHSession.

_session = nil;

_availableServers = nil;]

[self.delegate matchmakingClient:self didDisconnectFromServer:_serverPeerID];

_serverPeerID = nil;

Eniong ocwotd givonr vor eviUeEpPOGOVUE TO ¥PNOTN Yo, OO AOYO
petapépnke oto Kevipikd pevod vmodoyne. o mapaderypo, ov o
YPNOTNG EYKATOAEIYEL TO Ty viol TATOVTOC TO KOovumi e£600v emitnoeg
161E O€ Ypeldletal KATOo £100mOINGN. LTV TEPITTOON OUMOS GOAALATOC
TOL OIKTOOVL €lvol KOAO Vo LIAPYEL EVNUEP®OT). Anovpyodue GTOV
apywo “viewController” éva uqvopo edomoinong (alertView), mov Oa
epeaviCetor otoug meAdteg Kabe popd mov o daukopteTts Ba oTapaTd TO

O VIOl LE TOV KOOTKOL:

- {void)showDisconnectedAlert

{
UIAlertView =alertWiew = [[UIAlertView alloc]
initWithTitle:N5LocalizedString{@"Disconnected"”,
@'Client disconnected alert title")
message:NSLocalizedString (@"You were disconnected from the game.®,
@'Client disconnected alert message")
delegate:nil
cancelButtonTitle:NSLocalizedString (@"0K", @"Button: O0K")
otherButtonTitles:nil];
[alertView show];
}

Q¢ mpoemAeypévn T yuoo To pvopo amocHvoeong opilovpe v
kataotaon “H ovOvdoeon Swkomnke”. Extdg v mepintmon mov o
YPNOTNG SKOYEL TOTOVTAG TO KOovumi €£0dov, OAeg ot  GAAEG
AmOGLVOECELS 0O TO dtokoploTr) o opiloval ¢ TPOPANL TOL HIKTVOV.
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Yvveyilovtog TNV KOTOOKELT] UNMVOUATOV Y10 TNV OTMOAEW OIKTVOV,
Kpinke amapaitnto 6TOv 0 ¥protng £xel kKAeloto to Bluetooth v to Wi-Fi
NG GLOKELNG VoL d€YETAL Eva pvopa Ttpogtdonoinong. Kataokevalovpe
aKkOun éva pvopo €100moiNoNG, TO OTOI0 EVIUEPDVEL TO YPNOTNH OTL
pémel va avoifel pia ek Tov 0vo teyvoroyidv (Ewova 5.7). To uivoua
eneaviCetor dtav o YpNotS EMAEEEL TN OIKTLOKT ETAOYN Kot Kopio oo
T1G 600 TEYVOAOYiEG OEV elvan Ola0ETTpES.

Mo mv mepintwon emAOY®V OAmTOGUVOESNC OO TO OKOUIOT 1
dwdwoocio eivoar O pe ovtq Tov WEAdTN. [ TO  SloKOUIoTY|
dnuovpyovue o péBodo tomov -(void) n omoio kKaAeitar kabe Popd Tov

VILAPYEL GOAALLO SIKTOOV.
- (voidImatchmakingServerSessionDidEnd: (MatchmakingServer s)server
{
_matchmakingServer.delegate = nil;
_matchmakingServer = nil;
[self.tableView reloadDatal;
[self.delegate hostViewController:self didEndSessionWithReason:_quitReason];

H pébodog avtr amoocuvoéel To S1aKOUOTH amd OAOVG TOVG TEAATEC
kot kaBapilel to avtikeipevo “GKSession”. Eniong avavemvel Tov Tivaka,
LE To O100£01L0 OVOLLOTO TTEAATOV.

No Network

To use multiplayer, please enable
Bluetooth or Wi-Fi in your device's

Settings.

Ewova 5.7: MAvopo, andAE0G SIKTOOL

5.3 YL0To1VTOG TO OIKTVOKO oLy Viol

To dwktvokd moryvidr Eexvd Otav 0 OOKOMGOTNG TOTd TO KoL
“Start” otnv 006vn tov dakouiot «HOSty. ‘Emetta o dakopiomg apyilet
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vo otéAvel unvopote mpog OA0LG TOVG O100ECIIOVE TEAATEG Yo VL
erolpactovy. Ta unvopato ovtd givor wokéta dedouévmv mTov “metdve”
uéom tov dktvov Bluetooth 1 Wi-Fi tov cuokevdv.

Ta mokéta Odwtoov mov  AouPdvovian oty Objective C,
dwyepilovior  omd €va  avTIKEHEVO MOV OVOUALETOL  “YEPIOTIC
AopPavoviev makétmv” (data receive handler). O doakopiotg mpénet va
oteilel €va peydAlo OyKo pUnvopdtov otovg mehdteg mpwv EEKIVNGCEL TO
oy vidl, aAAd Yoo vo pumv opicovue ¢ “data receive handler” tov
controller Tov meldn, dnuovpyovue o véa kKAGomn pe to ovouo “Game”
tomov “NSObject”. Avty Ba givon 1 KAdon mov dwoyelpiletar to ToKETa,
Tov “GKSession”, kabmg¢ kot 1 AOYIKT TOV oty vidtov.

Apykd yio vo EeKvGEl TO Tty viol aAAALovE TNV KOTACTACT) TOV
TELATN o€ “LUVOEOEUEVOC” KOl EVIUEPMVOLUE TO OlOKOMOTH HE TO
“peerID” Tov meAdn.

£F 0 nedatng eivol ovwbepévoc pe tov GraxoproTh.
case GKPeerStateConnected:
if (_clientState == ClientStateConnecting)
{
_client5tate = ClientStateConnected;
[self.delegate matchmakingClient:self didConnectToServer:peerlD];
|3

break:

Eniong dnmovpyodue éva maxéto dedopévov, To omoio apopd To
ovopa Tov dNAmVeEL 0 TELATNC KaBMOC Kat to “peerlD” kot evnuepdvovpe
Tov Kevtpikd controller 6t o meldtng sivor €topog va EEKvioel To
oy viot.

— {void)matchmakingClient: {MatchmakingClient *)client
didConnectToServer: (MS5tring *)peerID
{

MSString #name = [self.nameTextField.text
stringByTrimmingCharactersInSet: [NSCharacterset
whitespacefndMewlineCharacterset]];
A EmiAoyd Touv ovdpctoc mou Eypaye o mMeAdTne via tnwv EvapEn Tou matywibuiol
if ([name length] == @)
name = _matchmakingClient.session.displayMame;
[self.delegate joinViewController:self startGameWithSession:
_matchmakingClient.session playerMame:name server:peerID];
Af Evnuépwon tov apyikold Controller d6t1 o meddrng £ivol £Tolpocg
Ay tnv €vapEn tovw noevgwibuod.

}

Anpovpyovpue pia pébodo tomov —(void) otov kevipikod controller n
omoia. Bo KaAegitow Otav €ivor £TOLHOL Yo TO TOLYVIOL Ol TEAATEG KOt O
dwkopotc. H pébodog amevbivetoan oty xhdorn mov dwyepileTon To
makéta dedopévav kot kaAel tov controller mov @ilo&evel 1o dikTvakd
oLy viot.
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- (void)startGameWithBlock: (void (™) {Game =*))block

{
GameViewController sgameViewController = [[GameViewController allec]
initWithNibName:@"GameViewCont roller” bundle:nill;
gameViewController.delegate = self;
[self presentViewController:gameViewController animated:N0 completion:®
i
Game =game = [[Game alloc]l init];
gameViewlontroller.game = game;
game.delegate = gameViewlontroller;
block(game) ;
13F
}

5.3.1 O owyeploTHG OEO0UEVOV

Onwg €yovue MON avaeépel, 1 KAdon mov dwyepiletor Ta
e1oepYOLEVE, TOKETO SIKTVOV TOV avTikeEVoL “GKSession” etvat tomov
“NSObject”. e avty v Khdon emiong apénel va mpocdiécovue dAa ta.
AVTIKEIPLEVO TOV HOVTELOV SEGOUEV®V TTOV APOPOVV TO Ty VidL.

Apyikd KOTOOKELALOLUIE ML U)oV }w&dff enum

KOTOOTAGE®V Yo To moyvior. H «dbe GameStateWaitingForSignIn,
, ) , , GameStateWaitingForReady,
KOTOOTAOT TOVL TC(IIXVISIOU gXel  apeom GameStatePlaying,
, , N 7" GamestateGameldver,
avtamdOKplon o610 OIKTLOKO View- GameStateQuitting,
29 }
Controller”. GameState;

[Ma tovg moikteg MOV GULUUETEYOLV G©TO  TOLYVviol, TPEMEL Vol
onuovpynooovpe o Eexmprot kAdon tomov  “NSObject”. Tnv
ovoudlovue “Player” kot dnpovpyodue tpeic 1010TNTEC Y10 kKb moikn).
Ot 1peic 1010TTEG AVTUTPOOOTEVOLY TOVE OLOPOPETIKOVS TPOTOVS TOV
UTOpEL va avoryvoplotel ka0e moiktng:

1. An6 10 6vopo. Avtd eivar mov PAémer kdbe ypnote oTov
“GameViewController”. To o6voua &ivor avtd 7wov
TANKTPOAOYEL O YPNOTNG OTIG 0006vEG TOL OLOKOUGTH KOt
meAAT. Av 0 ¥pNnotS dev Ypdwel kAmolo dvopa epeavifetot
LLE TO OVOLLOL TTOV €£XEL ODGEL GTI GLGKELT TOV.

2. An6 10 “peerlD”. To avayvoplotikdé ovtd eivoar mov
ypnowonotel to oviikeipevo “GKSession” sowtepikd. To
YPEWLONOCTE Yt Vo avayvopilovpe TOvg TaikTteS OTOV
YPEWBLETOL VO GTEAVOLLE UNVOLLOTO LEGE TOV OTKTVOV.

3. And tm 0éon tovg omnv 006vn. Kdabe maiktng 0o PAénel tov
€aVTO TOV 0710 KATt® WEPoc ¢ 006vng (Ewova 5.8). Etot
ONovpyYodUE pIoL GEPE UE TO OVOLOTO TMOV TOIKTOV GTNV
006vn 0e&106TPOPO.
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B I

TipAémar o maikmg A Ti BAémer o maikng B Ti pAénar o malkmg I

Eucova 5.8: O1 Béogig tov naktdv oty 006vn

Otav n KAdon “Game” mov dwyepiletar to mouyvior £pbet otnv
katdotoon “GameStateWaitingForSignin”, o diokouotg otédvel éva,
unvope Tpog OA0LS TOVG TELATEG {NTAOVTOC TO GVOLLO TOVS. ANUIOVPYOVUE
éva Ae€io “NSMutableDictionary”  tecodpwv Bécemv o610 0moi0
KPOATALE TO OVTIKEILEVA TOV TOUKTOV LE KAWL To “peerID”. Ztn pébodo
startServerGameWithSession:playerName:Clients,  dnuwovpyovpe 10
AVTIKEILEVO TOV SOYEIPIOTY] OPYIKA KOl TO TOTOOETOVE GTO KAT® UEPOG
™G 006vng. Téhoc, kdvovue éva €0MOTEPIKO EAEYYO OTOV TIVOKA TV
TEAATOV KoL ONMOVPYOVUE TO VTOAOITO OVTIKEIUEVO, TMOV TOUKTOV,
TOmo0eTOVTOG To OEEIOOTPOPA. OVAAOYD LE TO TOGOlL TOIKTEG E£YOLV

oLVOeDEl e TOV TOPAKATO KOOTKAL:

_state = GameStateWaitingForSignIn;

[self.delegate gameWaitingForClientsReady:self];

AF Anuiovpyilo Tov avtikelpévou tow noeiktn oto Blokopvotr.
Player #player = [[Player alloc] init];

player.name = name;

player.peerIDl = _session.peerlD;

player.position = PlayerPositionBottom;//TonoB8étnon oto kdtw pépoc Tng ofdung.
[ players setObject:player forkKey:player.peerID];

Sf NpdoBeon avTiKeLévow maikTn yia KEBE merdTn .

int index = @;

for (M35tring #peerID in clients)

{
Player #player = [[Player alloc] init];
player.peerIl = peerlD;
[_players setObject:player forKey:player.peerlD];
if lindex == B8)
player.position = ([clients count] = 1) 7
PlayerPositionTop : PlayerPositionlLeft;
else if (index == 1)
player.position = PlayerPositionTop;
else
player.position = PlayerPositionRight;
index++;
|3
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5.4 Amoctoi unvopdTOV HETAED GVOKEVOV

"‘Exovue dnuovpynoel emruy®g to avTiKeipevo yio Kébe meldtn Ko
UTOPOVUE VO GTEINOVUE TO aUTNUOL CUVOEGNS TPOG OAOVG TOVE TTEAATEG.
KaBe mehdng mpémer va amovtincel acVYYpova HE TO OVOUO TOV.
Aopupdavovtog to unvouo o StokopoTng B€tel To dvoua Yo KAOe moiktn.

To oavrikeipevo “GKSession” éyer pio pébodo mov ovoudleton
sendDataToAllPeers:withDataMode:error. Tn pébodo avt ypnoylomotel
0 JyePLoTng Yo va oteihetl avrikeipeva tomov “NSData” oe dAovg Tovg
ovvdedepévoug meddtec. Ta avtikeipeva “NSData’ ovclaotikd eivarl ta
UNVOLLOTO OV OVTOAAGGOVY 01 GUOKEVEC LETOED TOVC.

TNV €QOPUOYN UOC OO TOL UNVOUOTA, EXOVV TNV aKOAoLOT dtdtadn:

QU|I|Z|0/0 0|00 0

= _._“.‘I‘__ g

4 bytes kepahiba 4 bytes 2 bytes Aebopéva
Ox534E4150 apiBudc makéTow  TOMog makétou  (payload)

Ewova 5.9: Atdtoén maxétov pnvopdtov

Kdébe maxéto eivar tovddyiotov déka byte. Ot dapopetikoi tomol
TOKETOV EYovv TNV 1010 KEPOUAIdH OALL O0POPETIKO OPEAUO QOPTIO
(payload). Ta déka avtd bytes amoteAovvtan amod:

e Ta téooepa npmdTo byte, and v keporida pe 1o d6vopo QUIZ
Ko EmaAn0evovy 6T Ta TOKETA £Vt OVTMG SIKAL LG,

o Ta endueva T€6GEPA YPNOLLOTOOVVTIOL Y10 VO avayvopilovv
TOTE £Vval MOKETO OTAVEL EKTOG GEPAG KAl OAMOTEAOVVTAL Omd
éva axépato 32 bit.

e To televtaio dVo byte avirpocwmenOLY TO €160 TOL TAKETOV.
Emedn] €yovpe mOAAG €10 pMVOUATOV TOV OTOGTEAAOVTOUL
HETOED TOV  OOKOMIOTH KOl TOV TEAUTDOV, OVTOS O OKEPOLOG
tov 16 bit kabopilel Tt €idog TokéTo glva.
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Téhog vy k6B TOTO TAKETOV, LITOPOVV VO LIAPYOVV TEPICCOTEP
dedopéva. To maKéTo MOV GTEAVOUV O TMEAATEG OTO OlKOUIOTY| LE TO
ovoua, TEPLEYEL Yo TOPAdELyo, OQEAIO popTio Tomov “UTF-8 string”
LLE TO OVOLLOL TOV TTAKTN.

["a vo KpATHGOVUE TOV KOOIKO LLOG
TOKTOTOMUEVO  OMUIOLPYOVUE LU E?F'Edf'f enum

KAdon tomov “NSObject” tnv omoia // Magopetikol TOMOl pnvupdrwy
i i , PacketTypeSignInRequest = @xb4,

ovoudloopue “Packet”. H xAidon avty PacketTypeSignInResponse,

Swyepiletar ta mapomave bit-byte PacketTypeServerReady,

, , , , PacketTypellientReady,
nio® omd TO TOLVIOL pag. Apyikd
, , , PacketTypeQuestions,
onuovpyodue OAo. TO  SLUPOPETIKA PacketTypeClientAnswer,

, ’ PacketTypeAnswerResponse,
unvouoto mov Bo amwooTtéEALOVTOL Kot

e A. , ’IE 8 I PacketTypeltherClientQuit,
o AapPavovtaL ‘ERerto SNUOVPYOOIE packerTypeserverduit,
m péfodo dedopévov  “NSDdata”. PacketTypellientQuit,
Avt) dwbéter éva avtikeipevo tomoy ,  PacketTypecanever,

“NSMutableData”, oto omoio tomo- FacketType;
Oetovvtal o1 dvo aképatot v 32 bit ko évag 16 bit. Avtd eivan To déka

byte wov £yovpue avagépet.

- (NSData =)data
{
MSMutableData =data = [[NSMutableData alloc]
initWithCapacity:18@];
[data rw_appendInt32:'QUIZ']:
[data re_appendInt3z:a];
[data rw_appendIntl6:self.packetTypel;

[self addPayloadToData:datal;
return data;

}

[a va xaBopicovpe 10 HOVIEAO O€JOUEVOV TOV  UNVOUATOV
onuovpyodue pia véa kAdon tomov “NSData”. H khdon avtr kabopilet
T OLPOPETIKA LEYEDM TV akepaimy. Xto TéA0GC kABe neBdOooL KaAOVLE
™ ovvdaptnon [self appendBytes:length:], mpoxeiévov va mpochicovpe
om leﬁHn myv Tll*n:] me KGbe _ (void) rw_appendInt32: {int)value
petapinc. Ipénet vo tovicovpe *
OTL mpwv amd ovt T cLVApTON
KaAovue tn ovvdptmon htonl() ya
mv ). Avtd 10 kdvovue yio va dwc@aiicovpe OtL ta byte tov
aKEPOIOL HETOSIOOVTOL [UE TN 6MOTH “OIKTLAKN GEWPA” OV eivan 1 “Dig
endian” [28]. Ou emnekepyaoctéc ARM ypnoipomoovv ™ odtaln “bi
endian”. Avtd onuaivel 0Tt umopodhv va Aertovpynoovv gite wg “big
endian” gite wg “little endian”, omdte Yo va. unv €yovpe TpOPANUA dTaV
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5.4 Amwoctoin unvoudrwy UETAEY GUGKEDMDV

TPOYPAUUATICOVUIE SIKTVOKEG EQPAPUOYES YPNOULOTOIOVUE TN GLUVAPTNON
htonl() mpwv v amoctoAn Twv byte.

value =

11 22 33 44 44 33 22 11

Big Endi Little Endian

[ Megevn

Ewova 5.10: Avdtaén tov byte ot pviun

Epdcov avoAdoape tnv KOTOGKELY] TOV TAKETOV Unvopdtov 0o
dwocovpe €évo  mopdderypo Kook,  Anuovpyodue 1w  pébodo
clientReceivedPacket otnv kAdon “Game”. tn pébodo avtny eréyyovue
10 €100¢ TOV TOKETOV TTOL TOPAAAUPAVEL 0 TTEANTNG Kol amo@acilovue

TG Oa to XSlplG‘EOﬁHS.
switch (packet.packetType)
case PacketTypeSignInRequest:
if (_state = GameStateWaitingForSignIn)

{

state = GameStateWaitingForReady;

Packet #packet = [PacketSignInResponse
packetWithPlayerMame: _localPlayeriName] ;

[self sendPacketToServer:packet];

}-
break;

Ortav 10 makéto ivan “Sign in request” aAlalovpe v KOTAGTOON
TOV oy VS0V Yo Tov teddrn og “Waiting for ready” kot otéAvovue 610
dlkouot évo makéto “Sign in response”. To mokéto avtd eival
ueyolvtepo tov déka byte yiotl mepiéyel w@éhMpo @optio pe 1o Gvopo
tov ypnotn. H pébodog sendPacketToServer eivar oyeddv ido pe
uébodo sendPacketToAllClients, pe ) dtopopd 0Tt GTEAVOLUE TO TOKETO
uoévo 610 ¥pNotn e ovayvoplotikd serverPeerlD.

5.4.1 AwayelpilovTog TIC 0TaVTI|GELS 6GTO OLOKOULGTI

Xpnowonowwvtag to “GameKit” kot KoTd GUVERELD TO AVTIKEIEVOL
“GKSession” yia pior StKTuoKn EPAPUOYN, O SLUYEPLOTNG LUE TOVE TEAGTEG
poipalovtal 1o HEYOADTEPO LEPOG TOV KOOKA.
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o va owyet-

if (self.isServer)

plGTOl')},LS G(DG’E(X T ELrE[SEZf serverfReceivedPacket: packet fromPlayer:player];
ToKkéTa SSSOMéVCOV [self clientReceivedPacket:packet];
SKTOLOV, onuiovpyodue o petoPinty tomov  “Bool” ko v

ovoudlovue “isServer”. 'Etot hapupdvovtag to “Sign in response” mokéto
amd Tovg meAdteg kadovue T pébodo serverReceivedPacket:fromPlayer
LLE TOL OVOLLOTOL TMV TTOUKTOV.

switch (packet.packetType)
¢ case PacketTypeSignInResponse:
if {_state == GameStateWaitingForSignIn)
¢ player.name = ({PacketSignInResponse *)packet).playerMame;

Télog kdBe @opd mov mpocBitovpe €va vEO TOMO TOKETOL GTOV
KOOKA oG, TPooHETOVUE Kol Ul VEQL TEPIMTOOT-KATAGTACNS GTNV
KAdon “Packet”. Avtd 1o kdvovue pe ™ Aoyikn kdbe @opd mov
dwPalovpe Eva makéto ot uébodo packetWithData, vo mopakdumtovpe

TNV LITOKAAGT kKot va dtadlovpe va GLYKEKPIUEVO TAKETO.

5.5 M1 ovéQ KOTUGTAGEDV TALVIOLOV

‘Em¢ thpa £xovpe KOTAOKEVAGEL TIC UNYOVESG KOTAGTAGEMV OIKTVOV
YL TOV TTEAATN KOl TO dtoukoulotr). Avtictoryo 1 kAdomn “Game” mov
dwyepiletoan ™ Aoykn TOv TOVIOOD €xEl TIG OKEC TIC UNYXOVEC
KOTOGTAGEMV, 01 001G Elvol TEPIGGOTEPO TOADTAOKEG,.

["o 10 dwkomoty Otav kohovue tn péBodo startServerGame
amootélhovpe To mokéto “Sign in request” mpog tovg meldtec. ‘Emetta
aKoAoLOovV o1 kKataotdoelg (Ewova 5.11):

e Waiting for Sign In. Avapovn yia odvdeon tov telotdv. Olot
o1 TeAdTEG oTEAVOLV TO TTak€To “Sign in Response”.

e Waiting for Ready. Olot o1 meAdteg gival £Totuol. ATOGTOAN
NG EPMTNONG KOl TOV OTOVINCEDV.

e Playing. O)ot ot mehdteg Aapfdavovv To ToKETO, PE TO YPOVO
TOL TTOLY VIS0V, TNV EPATNON KOl TIS omovTioeES. Edm ekva n
Aoy tov moyvidov. Omolog maikng mpoAdfel amavid
TPOTOG KOl OV 1 amdvinomn eivol 6oty maipvel Eva TOVTO
oA  Otvetar M dvvaTdTnTo.  GTOLG  VTOAOUTOLG VO
OTTOVTI|GOVV.
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5.5 Mnyyavéc KataocTacE®Y TALYVIOIOU

e Game Over. Otav telel®oel 0 ¥pOVOC 1| Ol EPOTNCELS TOV EXEL
0£6€1 0 SLOKOUIGTNC TEAELDMVEL TO TTOLYVIOL.
e Quitting. O dokopuoT)G TOTAEL TO TANKTPO £EOS0V.

H pnyovn xotaotdoemv yo tov meldatn sivar oyedov n 10w pe to
dwkopot]. Kolovpe 1 pébodo startClientGame kot akoAovBodv ot
KOTOGTAGELS:

e Waiting for Sign In. Anodoyn tov makétov “Sign in Request”
a6 TO O10KOLLOTH KOl atoGTOAN Tov “Sign in Response”.

e Waiting for Ready. O dtokouotig Kot o1 TEAATEG Eivart £TOLUOL.

e Playing. OAot ot mehdteg AapPavouv To ToKETO LE TO YPOHVO
TOL TTOLYVIOLOV, TNV EPATNON KoL TIS amavTioels. Edm ekva n
Aoyikny tov mouyvidwov. Omolog maiktng mpoAdfel amavid
TPMOTOG KOl OV 1 amAvINnoTn €ivol 6ot maipvel Eva TOVTO
oAmg  divetor M SuvATOTNTO  GTOLG  LTOAOUTOLS Vol
OTTALVTI|GOVV.

e Game Over. Otav teLleldoel 0 YpOVOC 1] Ol EPOTNOELS TOV £XEL
0€0€1 0 SLOKOUIGTNC TEAELMVEL TO oLy ViOL.

e Quitting. O dtakopothg Tatdel To TANKTPO ££0S0V.

amooTol] QT poTeg
ssdSou
sartserverGame ——* [\WaitngForSignin

ATooTol| andvTnong
l nakito eosbon

WaitingForReady
‘Do o1 meMiTEC
_| ETopC amooToh
d THUW EQLITI TEWW
Playing
Oumehdrec hapPdvouw
| TO TOKETA JE TO Yodwo TV
Il £ KO QA TI)oT)

. - ! - 0 OFIT| G T
Evapin hoyurig manpabod

T |J]'I'I- Ghou
GameOver
To magwida Tehewvey
drav TehenBoEL o Ypdvog
Iy O ET I ELE

Quitting

Ewéva 5.11:Mnyovi KoToGTACEDV SLOKOLGTN
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3.6 H katrdoracny “Waiting for Ready”

5.6 H xatdotaon “Waiting for Ready”

Méypt topa ldape 0TI 0 OOKOMOTAG GTEAVEL £voL VLN GE KAOE
welatn {ntovtag tov va cuvoedel kol va oteilel To dvopa tov. APov o
dtakouotnG €xel AdPel v amavinon omd OAOLG TOVG GLUVOESEUEVOVC
neAdTeg TO oy viol pmopel va Eexwvnoet. O dokopotg yvopilel moot
elvarl o1 vroAourol maikteg, OUWG Ot TeEAdTES 0V yvwpilovv timota Yo
TOVG VTOAOUTOVG TTAIKTES OKOUT).

['t av16 10 AdYy0 dnovpynoape v Kotdotaon “Waiting for Ready”
KOTE TNV omoio 0 O1OKOUGTNG OTEAVEL Eval VLD o€ KAOE TELATT, LE TO
07010 TOV EVNUEPMVEL Y10, TOVE AALOVC TaikTeES. Anuovpyode Aowtdv o
vrokAdomn g kKhaong “Packet” pe to ovopa “PacketTypeServerReady”.

- {void)addPayloadToData: (NSMutableData =)data
{
[data rw_appendInt8: [self.players count]];
[self.players enumerateKeysAndObjectsUsingBlock:*~(id key, Player =player, BOOL =stop)
[data rw_appendString:player.peerID];
[data rw_appendString:player.name];
[data rw_appendInt8:player.position];

;

MSString+ sCategory = [NSString stringWithFormat:@"%i", _categoryl;

HSString* sSetTime = [NSString stringWithFormat:@"%i", _setTime];

NSString* sSetQuestions = [NSStrimg stringWithFormat:@"%i", _setQuestions];

[data rw_appendString:sCategory];
[data rw_appendString:sSetTime];
[data rw_append5tring:sSetQuestions];

Ka0e meddng ypnoyomotel avtd 1o pivopa yio vo SnUovpynoet Eva
Ae&ikd “NSMutableDictionary” pe ta avtikeipevo tov kdbe maikt. 'Etol
potpalovtal 0Aot ot meAdteg TIC 101G TANPOPOPIES HE TO OLKOMOTN.
EmnAéov 610 1010 TOKETO PETOPEPOVTAL TO. GTOLXEID TOL TTOLYVIOOV Y1d
K&Oe mEAATN, ONAGON 0 GLVOMKOC XPOVOC 1 KATIYOPio EPMTNGEMY KAOMC
KOl O GUVOALKOG ap1OUOC TV,

[Ma va eEac@aiioetl 0 dlokoUIoTAC OTL OAOL 01 TELATEG £Y0VV AdPEL TO
uivopo, “Server Ready” kot £€yovv dnpovpynoet enttuy®g to AEIKO TV
TOKTOV KoODG Kol To LTOAOUTO GTOLXEID TOV TTOLYVIO00, TEPUEVEL OO
KaOe meldtn vo oteikel wiow Eva uivouo “Client Ready”. To véo uivoua,
“PacketTypeClientReady” dev ypetdleton emmAiéov dedopéva, omdTe O
onuovpyodue véa vmokAdon. IlpocBétovpe amidg oty unyovn

KOTOOTAGEMV TOV TOPUKATM KOOUKOL:
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3.6 H katrdoracny “Waiting for Ready”

case PacketTypeServerReady:

if {_state = GameStateWaitingForReady)

{ /f 0 Brawoprothc otélvel o GAOUC Toug MEAITEC OAx Ta ortolxelo Twv unohoimww.
_players = ({PacketServerReady *)packet).players;
_category = (({PacketServerReady *)packet).category;
_setTime = ((PacketServerReady #*)packet).setTime;
_setQuestions = ((PacketServerReady *)packet).setQuestions;
[self changeRelativePositionsOfPlayers];

Packet spacket = [Packet packetWithType:PacketTypeClientReady];
[self sendPacketToServer:packet];
[self beginGame];

}

break;

Tn otryun mov ot meAdteg eivot £T0101 VoL EEKIVIIGOVY TTPAYUOTIKA TO
oy viol mepvive oty katdotaon “Playing”, dumg o dtokouotg givat
avtdg mov Ba Eekwvnoel 1o mayvidl. Omwg eaivetol 6ToV TOPATAVE®
KOdka KaAovue dvo véeg pebodovg tomov (Void), avty mov Egkva 1o
nayviol (beginGame) kot v (changeRelativePositionOfPlayers). Me
uébodo “beginGame” Eexwvape kol amocTEAAOVUE GTOVG TEAATEG TNV
TPAOTN epOTNON Kot Eektva To mayviol. Tlapakdtm 6o emonudvoope tov
KOO Yoo TV aAhayn ¢ 0€éong tov kdbe maiktn otnv oBo6vn. H
GLVONKN VT TEPIOTPEPEL OEEIOTTPOPX. TOVG TTATKTES GTNV 006VT|, DGTE O
TOMIKOC YPNoTNG va PAETEL TO Ovopa TOV 6TO KAT® PEPOG NG 000vNGS. [
va To TETHYOVUE aVTO YpncLomolovue To “peerlD” tov kabe maiktn Kot
o1t 0€om 1| To Gvopa Y1 VOL TOV OVOYVIOPIGOVLE.

- (void)changeRelativePositionsOfPlayers
{

NSAssert(!self.isServer, @'Must be client");

Player =myPlayer = [self playerWithPeerID:_session.peerID];
int diff = myPlayer.position;
myPlayer.position = PlayerPositionBottom;

[_players enumerateKeysAndObjectsUsingBlock:~(id key, Player sobj, BOOL sstop)
{

if {(obj !'= myPlayer)

{

obj.position = (obj.position — diff) % 4;

}
F

Télog 6tav 0 dakooTg AdPel amdvinon amd OAOVS TOVG TEAATECG
ot sivon érowot, kolel ™ pébodo (beginGame) yo va Eexwvnoel to
oty violr amd v Thevpd Tov dlokoUeTH. ANUovpyode AoV U VEQ
Katdotoon otn puébodo serverReceivedPacket:fromPlayer énwg @aivertal

TOPOKATO:

case PacketTypeClientReady:
if (_state == GameStateWaitingForReady &&
[self receivedResponsesFromAL1lPlayers])
{

}

break;

[self beginGame]:
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5.7 Hailovrag dikToakd Ty EQapuoyn

5.7 I1ailovTog OIKTVOKA TNV EQUPROYN

To dwrtvaxkd Koupdrtt e epoapuoyns Pacioctnke ot AOYIKN TOL
amAov ypnotn. Méyxpt topa €idape TV EMKOWOVIOL HETAED TOV
OLOKELMOV KOl TN ONovpyio TOV 7O CNUAVIIKOV TOKETOV Yo, TNV
EPAPHOYT.

H Boocwn owpopd oto dktvakd motyviol ivar 0Tt 0l GLGKEVEC
nowpdlovror éva kowo controller. Emiong aAldler kot m pon TovL
TALVISI00 OVAAOYQ LLE TNV OTAVTINGT TOV XPNOTY).

dtacope péypt topa otnv katdotaon “Playing” yio 1o dtokopot
Kol Toug meadtes. Topa Oa dovue ™ néBodo n omoia eivar veHOLYT Y
mv  euedvion TV  otoyeiov omv  oB6vn. IInyaivoope otov
“GameViewController” kot mpocOétovue o pébodo tomov -(void) pe to
6vouo. gameDidBegin. H uébodoc eppavifer otnv 006vn ta ovopoto twv
TOKTOV, TIG OMOTEG OMOVINGEL, TO YPOVO, TIC EPWOTNGES KOL TIC
anovinoels. Eniong &yovpe mpoohEcel kot P KEVIPIKY ETIKETA 1 OTTOio,
LOC EVILEPDVEL KABE POPE Yio TNV KOTAGTOGT] TOL TULYVIOIOV.

Anuiovpyovpe apyikd pio vrokAdon ¢ kidong “Packet” pe 1o
ovouo. “PacketQuestions”. Avti m vrokAdon yPNOWOTOlEITAL Yo, TN
LETOPOPA TNE EPDTNONG KO TOV ATAVINGEMV UETAED TV GLGKEVMV.

case PacketTypelQuestions:
if (_state == GameStatePlaying)
{
_selectQuestion = ((PacketQuestions *)packet).question;
[self.delegate gameShowQuestion:self question:_selectQuestion];
}-

break;

‘Enetta, o dwaxopotg mepuével va AdPel por amdvinomn and tovg
TELATEG YLOL TNV EMAOYN OTAVTNONG. ANUIOLVPYOVUE M0 VED VITOKAGOCT
™m¢ KAdong “Packet” pe to ovopa “PacketAnswerResponse”. Avtd 1o
UAVOLO OTOGTEAAETOL GE OAOVG TOVG TEAATEC OO TO OLOKOULOTH, Yl VO
TOVG EVNUEPDGEL OTL TMEPIUEVEL O EMAOYN YOL TNV OTAVINCT TNG
EPOTNONG.

case PacketTypeAnswerResponse:
if (_state = Game5tatePlaying)
{
MS5tring =pID = ((PacketAnswerResponse =)packet).peerlD;
Player * player = [self playerWithPeerID:pID];
player.gamesWon += 1;
[self.delegate gameWhoAnswerCorrect:self playerMame:player.name];
}

break;

To avtioctoyo pivopo omdvinong ywo tovg mehdteg ovoudleton
“PacketClientAnswer”. Otav 1 «kotdotacn sivar okoun “Playing”
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5.7 Hailovrag diktvakxd Thy EQapuoyn

eEAEYYETOL OO TO OIOKOULOTI KOl OV O TPADTOG TAIKTNG ATOVTICEL CMOTA,
av&avetal To okop Tov Katd €va Babuo. Tavtdypova evnuepdvetar 1
KEVIPIKN ETIKETO OTL KATO10C TOUKTNG AMAVINGE GOOTA Kol ERpavileTon n
enduevn epOINOY. AV 0 TTPAOTOG TOIKTNG OV AMOVINGEL COGTA TOTE
EVNUEPMOVETOL 1) KEVIPIKN €TIKETOL ue To puvoua “Another player choose”.
Av T€A0g OV amavTNoEL KOVELS cmoTd ep@ovileTon N ETOUEVT] EPMOTNOT).
Mo va Astrtovpynoel cmoTd TO Touyviol eAéyyovue kdbe emhoyn TV
oKtV amo 1o “peerlD” tovg. ‘Etot kabe maiking £xet to dikaiopo pdvo
Lo ETAOYNG AmAVINGTG.

Télog, OM®G Kol oV amA HOPPN TNG EQPOPUOYNG, TO TOLYViol
TEAEMVEL OTaV TEPdoEl 0 embountdg ypovoc N OTaV TEAEIDOGOVV Ol
epotoelg mov €0ece o Olayeploms. Tote o1 ypNoteg mepvave otnv
katdotaon “Game Over”. H xoatdotaon ovth oamoteAeiton omd o
uébodo tomov -(void) mov evnuep®veL OAOVG TOL TEAATEG LLE TO OVOLLOL
oV ViKN . Emedn dev yperaleton emmAéov dedopéva, dNUOVPYOVUE Eva
véo TOTo TTakéToL e To ovopo “PacketTypeGameOver” kot kabapilovpe

Vv 0006vVI OA®V TOV TAIKTOV.

- (void)gameOver

_state = GameStateGameOver;

NS5tring #playerMame = [self winsPlayer];

if (self.isServer)

{
Packet #packet = [Packet packetWithType:PacketTypeGamelver];
[self sendPacketToAllClients:packet];

}-

[self.delegate gamelver:self playerName:playerName] ;

}

Axoun vmépyel ko o Kovumi 6000V Yo TO OOYEPIOTI] KOl TOVG
meMATEG. AV KAmMO10G TEANTNG €MAEEEL Vo €YKATOAEIYEL TO TaLyviol,
nepvhel oty Katdotaorn “Quitting” kot to ovopa tov dev gueaviletal
nAéov otov controller tov moryvidrod. Anuovpyodue pio Kovovpylo,
uébodo pe 1o 6voua clientDidDisconnect oty KAdon “Game”, katd tnv
omoio, aPAPOVUE TO OVTIKEILEVO TOL TOIKTN KOl TO OVOUO TOL OO TO
Ae&ikd.  Anuovpyodue €va véo mokéto pe 1o Ovouo  “Packet-
OtherClientQuit” . v 1610 uébodo, otéAvovue avtd T0 TAKETO GTOVG
VLOAOIMOVE TEAATEC Y10 VOL TOVE EVILEPDGOVUE OTL KATOL0C EYKATEAELYE
TO TOLY VIOl OTOC POIVETAL GTOV TOPAKAT® KOOKA.
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5.7 Hailovrag dikToakd Ty EQapuoyn

- (void)clientDidDisconnect: (NS5tring =)peerlD
{
if {_state != GameStateQuitting)
{
Player splayer = [self playerWithPeerID:peerID];
if (player != nil)
{

[_players removelbjectForKey:peerID];

if (_state != GameStateWaitingForSignIn)
{
if (self.isServer)
1
PacketOtherClientQuit #packet = [PacketOtherClientQuit
packetWithPeerID:peerID];
[self sendPacketToAllClients:packet];
}

[self.delegate game:self playerDidDisconnect:player];

IPHONE 85 @D

WHO CO-STARRED WITH BRAD PITT IN THE MOVIE "MR
& MRS, SMITH"?

HALLE BERRY ANGELINA JOLIE

MEGAN FOX | SALMA HAYEK

IPHONE 366 EXTID

seei 0 COSMOTE = 940 .y A0 -

LAPTOP WXILN IPHONE 365 €XLD

WHO CO-STARRED WITH BRAD PITT IN THE MOVIE "MR.
& MRS, SMITH"?

L HALLE BERRY ( ANGELINA JOLIE )

L MEGAN FOX [ SALMA HAYEK ]

IPHONE $5 LX)

Ewova 5.12: Auwctvakod moryviol pe tpeig maikteg
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KED®AAAIO 6°
Enitloyog

270 KEPAAOLO OVTO YIVETAL 1] GOVOYT TNG OUTAMUOTIKNG EPYOCIOG Kol
™M €Qappoyne mov mpoékvye. Emiong yivetar oavagopd vy tnv
UEAAOVTIKNY €EEMEN TG EPAPUOYNG KOl TOV SVVUTOTHTOV OTIC.

6.1 Xovoyn ko copumepacpaTa

Méoa amd TV Topovca SITAMUATIKY Epyacia pLov 000nke 1 evkapio
VoL YVOPIom TIG KIVNTEG TAATPOPLES KOL TO AELTOVPYIKA TOVG GLGTHLLOTO.
Eriong, mpoypappatiCovtac yio to Acttovpyikd cvotnua 10S, yvopioo
TIG WOTEPOTNTEG TOV TPOYPUULATIGHOD Y10 KIVITEG TAUTPOPLEC.

Me 10 mépag TS OWMAMUOTIKNG epyaciog Oonuovpyndnke o
EPUPLOYN YVAOOEDV 6TO Aettovpyikd ocvotnua 10S. Ztdyog Mrtav 1
eokeimon pe m yAdooo wpoypaupoticpod Objective C, kabdc ko 1
yvaoon avtis. Kotd v avdmtoén g epapuoyne Ppédnka apketéc popéc
AVTILETOTOG Le TtpoPAnuata wov dev mepipeva 0tt o cuvavtion. Oumg
N dwokacio evpeong Abong ota TpoPAnuoTa avTd, oV AOT TOV HE
odnynoe o€ mepetaipw UHeAETN TOL avtikelévov. H oloxAnpwon g
dNovpyiog TS EPAPLOYNS TOV TPOAYHATOTOLEL S10POPETIKES AetTOVPYiEC,
NTAV U1l OLOKANP®UEVT epmelpio YOP® amd TOV TPOYPUUUATIOUO.

H epoapuoyn omuiovpyndnke apykd yio 10 GEVAPLO TOL OTAOV
yprot. 'Enerta Boaciomke otig teyvoroyieg twv Bluetooth — Wi-Fi ya
To. GEVAPLN. TOALATA®Y ¥pnoTtdv. Kabopiotikd poro otn Asttovpyia TG
epappoyng Emone n ypnon g SQLite, n omoia ypnoiponombnke ylo mv
dnovpyia g Pdong dedouévmv g epapuroyns. Katavondnke o tpdmoc
Aertovpyiag Tov HOVTEAOL TTEANTT — OLOKOULGTY] TTOV YPNGLLOTOIEITAL GE
SIKTLOKES EQAPLOYES.

[o v vAomoinom ¢ €Qapuoyng ypnolpomomdnke Evag PopnToc
NAEKTPOVIKOG LIOAOYIoTHG HE Agttovpyikd ocvotmue Mac OS X. H
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6.2 Mcliovrixéc eCeliceic

epoppoyn amoteieital and 76 dSapopetikd apyeia, puall pe to apyeio
LOPQOTOINGNG KOt 0 GLVOMKOC aPlOUOC YPAUUDY KDOKa, glval 11.496.

To amotéleopa kpinke wovomonTikod Ue PACT TOVE SLOUPOPETIKOVS
YPNOTES OV ¥pnoponoincay v epapuoyn. H epapuoyn tonobetmonke
ot ovokevny iIPhone 3GS kot doxkdomke ektevds. Aokudlovog
TPOKTIKG TNV  €QUPUOYN TPOEKLYAY SAPOoPO CEEANATO TO OToia
dopbmdnkav oty Topeia.

6.2 MelhovTikég e€ehilerg

Kvpiog perrovtikdg otdyog eival n d1a0eom g Epaployng 6To Koo
uécm tov App Store. T ™ dwdikacion aVTH TPETEL VO EYYPOPOVUE GTO
npoypoupe Tov tpoypappatiotdv 10S g Apple pe k6ctog 99 dordapia
10 ypovo. ‘Etor kobiotator Svvotd kdbe KATOYOG OCLOKELOV e
Aertovpykd ovotnua 10S va KateBAcEL TV EQAPLOYT, VO TN SOKILACEL
Ko vo, T Badpoioynoet.

Axoun onuoavtikd sivon vor gumhovticovpe ™ Paon dedouévev pe
TEPIGCOTEPEG EPMTIGELS Y10 VO OVOKOAVTTEL TAVTO, KATL VEO O YPNOTNG.
‘Enetta, and 11g kprtikeég tov ypnotov Bo UTopEGOVLE VO EMITUYOVLE
KoAOTEpo, omoteAéopota pue éva update g epoppoyng, OmTME TO
PIMKOTEPO TTPOC TO YPNOTN TEPPAALOV.

[Tapokdto akolovBovv KATOlES amd TIG ONUAVTIKOTEPES EMEKTACELS
TIG EPAPHOYNG:

o EAAnvikn éxdoom NG €QapUOYNG Kol UETAPPOCT OVTNG OTIG
Koplotepes EEVEC YAMGOEG Yoo TNV YPNON OO EMUTAEOV
XPNOTES.

e [IpocOnkn dSthpopwv NYwV Yo ™ 6OOTA 1 AABOg amdvinon
KaOOC Ko YPOUATOV GTA KOVUTLH TOV OTAVI|GEWDV.

o IIpocsOnKn cVuVIEGN G GTA INUOPIAEGTEPO KOVMOVIKA dIKTLA KO
high score peta&v tov eidmv Tov ypHot.

o duofevio kor vrootpiEn ¢ Pdomng dedopéveov  HECH
SLOIKTVOL OGTE KABE YpNGTNG VO avavedvel Tn Bdon Tptv v
EvapEn g EPapUOYNG.
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Abstract—In our days everyone has the possibility to use a mobile
device more than a desktop computer because of its portability.
In this way every user can have direct and easy access to any
information. The last five years we have witnessed a new
revolution in information technology: The revolution of the
mobile applications, especially on smart phones and tablet
devices. It is estimated that soon people will use their mobile
devices twice the time they work on desktop, because internet
browsing optimized for mobile devices. Today, there are many
different mobile platforms such as Android, iOS and Windows
Mobile. Here, we present our design for the iOS platform, using
as a test case a quiz application. Starting from the idea, we move
to a hard copy design, coding, networking, design verification
and testing. The main focus of this paper is to present the full
design flow and to motivate other developers to select the iOS as
their working platform.

Application design; quiz game; i0S; iPhone; xCode;
Application; Smartphone; SQLite Database; Bluetooth; WiFi

I.  INTRODUCTION

Nowadays companies are facing a lack of mobile
development talents. Market demands developers for apps to
run on iOS, Android and whatever operating system will come
next. For young developers with programming skills, that is a
promising opportunity on a career makeover.

The way we communicate, do business, and access news
and entertainment changed with the latest mobile devices and
their applications. Everyone has the ability to access their
mobile device easier than their Desktop computer. Mobile
application developers become one of the most demanding and
fastest growing IT careers.

Applications for mobile platforms have evolved to a point
that offers the user a rich and fast experience. Applications are
technically categorized based on the programming environment
in which they are executed, such as iOS, Android, or Symbian
OS. They are also divided according to their functions for
mobile platforms as follows: communication applications such
as email, production applications such as calculators,
multimedia applications such as audio and video streaming,
and game applications.

Dr. Dasygenis Minas

University of Western Macedonia
Department of Informatics and Telecommunications
Engineering
Kozani, Greece
mdasyg@ieee.org

Moabile developers, develop using the Objective C, C++, C#
or Java programming languages. A mobile app developer
chooses the mobile platform they will develop for, such as
Google's Android or Apple's iOS. Then, they learn the
programming languages and software  development
environment for that platform. As a mobile developer, must
take into consideration that they have to deal with many
different devices. They have to think about the available screen
sizes, processor units and RAM, in order to execute an
application on every different device. That is the main
difference between developing for a Desktop computer and a
mobile device. On Desktop computers we can choose the
performance and RAM and have a powerful machine.

Developers using more platforms earn higher revenues
Average revenue per app per month by number of mobile platforms they use (n=2,188)

2 platforms m
Lio | Mazch 2013 Cvision
rrobile

Figure 1. Developers revenues depending on their working platforms

Figure 1, demonstrates that the developers employing just
in one platform are probably solo, amateur developers or have
not yet had an expansion onto more platforms [1]. In order to
earn more revenue, developers should expand their
applications onto new platforms. So, developing in a multi-
platform strategy it is likely to generate more revenue.

We all know that it is hard for someone to be a developer.
However, we are here to motivate you by presenting our own
mobile design flow from the scratch, for a quiz application in
the i0S platform.
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The rest of the paper is structured as follows. In section II,
we initiate with the idea, where we analyze the steps of design
and development of the application. In Section 111, we describe
the operations connected with the database. In Section IV and
V, we are dealing with the creation of the quiz project and its
networking function, respectively. In Section VI, we present
our testing procedure and analyze the results. Finally, we give
the concluding remarks in Section VII.

Il. DESIGNING AND DEVELOPMENT OF APPLICATION

It is well known, that most of the students who try to
become developers give up in the middle of the road, because
of high demands. It is hard for a new developer to deal the
many different things that are required in order to achieve a
functional application.

When we decided to create our application, we thought
that it would be useful for someone to be able to test their
knowledge while enjoying a coffee with their friends. It is also
very fruitful for a teacher to use a knowledge game to intrigue
his students and to help them grasp and retain knowledge
about his course. Researchers have shown that learning using
games has a much stronger impact than the steer typical
teaching of a lecture [7].

IDEA = DEVELOPING
IW]IRE]E RAMING 'ORKIN
MOCKUP NETWO G
il I
ANATYZING TESTING
Figure 2.  Steps for designing an application

To create a successful application, a developer has to be
methodic, systematic and follow some important steps. We
present our design flow in iOS platform, which is architecture
independent and can be used from developers, in order to
create their application from the beginning. Figure 2, shows the
steps that we follow in order to create our application. First, we
have an idea for an application. Then, we create a sketch of the
application view. In the third step, we see how we can analyze
the functions of our project. On steps four and five we begin
developing the application and finally we testing it.

A. It all starts with an idea

Before a developer initiates an application, it is suggested
to perform a survey of similar applications, to investigate their
drawbacks and to note down the best practices. We came to
the conclusion that the most of the apps need social networks
for playing multiplayer. Some multiplayer apps are
exclusively developed for iPad, because of its large screen. So,
we decided to create an application that does not require

sharing the screen with other users, but allows every user to
see the same information with the rest.

To take full advantage of the tools given to a developer, one
must first describe as solid as possible the type of application.
Our application belongs to the category of entertainment and
educational applications - games [7] designed to test the
knowledge of the users. For the development of a successful
application in iOS a developer should know some basic things.
These have to do with designing, proper memory management,
responsiveness, energy consumption and security.

B. Wireframing the idea (Sketching)

To start with, the designer needs to create on a paper a
sketch of how he imagines the interface. This process is very
important because it helps him to arrive at the desired result
with less effort. Also by drawing on paper, it is easier for the
designer to show his ideas to others so that he receives
comments and reviews about them. Then, the final result may
be completely different from the original sketch.

Wireframing [2] is a very important step in the designing
and development of an application. It is a low-level outline
(draft, framework, and blueprint) of someone’s design, which
helps them and their customers to illustrate the structure and
the sensation that leaves their designing. In wireframes, a
designer replicates data throughout the application with their
real dimensions and sizes, but nevertheless it does not contain
graphic elements, but only the position that they will take in the
final designing on screen. Through the wireframe, the designer
can make structural changes, changes to buttons, text, titles,
and application components in a very short time, and thus they
can easily achieve a clearer picture of their application.

For our application we originally created every single view
on paper. Then we used software to digitize our design and
make a more accurate picture of our application. Figure 3, saws
the digital design (mockup) of our multiplayer game view
controller.
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Figure 3. Digital wireframing of game view controller

C. Analyzing the modes of execution

Before a developer begins to develop his application
programmatically, it is important to clarify how it operates.
This is usually analyzed by the user's actions in relation to the
application. It would be even easier for the developer to
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analyze his app’s modes of execution, by creating diagrams
with the actions of users.

Application
Launch
Server Client Single
Mode Mode Mode

Figure 4. Flow diagram of user actions

Starting the quiz game, the user can choose the “behavior”
of the device. Figure 4 shows that there are three options of
execution. The first is about hosting an online-web game
(server), and the second about a client in a network game.
These two options use networking technologies (Bluetooth Wi-
Fi). The third option is about the single use that does not
require any networking technology.

After that, the choices the user has when connecting as an
administrator are being analyzed. If he chooses to host a game,
the device starts transmitting the beacon in order for the clients
to discover his device. When networking technologies are
disabled, the user is notified with an alert message to enable at
least one of networking technologies. Then, he waits for other
clients to connect, with the maximum number of three. Once
the connection is completed, he chooses the time and the
questions that he is going to play with the rest of the players.

As a client, the user sees the available servers and he
connects to one of them. When all the clients are connected, the
server sets the game, and the first question is appeared.

Finally, we have the function of single user. By selecting to
play alone, the user selects the category and then sets the time
and the questions. Networking technologies are not needed in
this option.

I1l.  ANALYSING AND DESIGNING THE DATABASE

Usually, mobile applications have to store data. This can
either be fulfilled by means of a file, or by a database, or in a
web location. Each one of these techniques has its advantages
and disadvantages. For storing the data, we have decided to
use a database created by SQLite [3], because of the size that
it occupies. Its use is ideal for devices where memory and
process power are limited.

Before beginning coding, developer should begin with the
creation of the external files. These files usually consist of
graphic features such as button images, or a database. All
external files will be added to his total project when he starts
coding. In case of a database, in order to achieve a functional
and working database, the developer should determine the
architecture of his application and the roles of its users.

This method helped us in our application and we achieved
to optimize our database. As a result, we created only two
tables for the quiz game instead of six.

A. Architecture

The developer has to determine the architecture of his
application so that he can simplify his project and start
implementing it step by step. Our system is based on two
different categories of implementation. In the first one, we use
the client-server model with bidirectional communication. That
means that we communicate and share information between all
devices on the creation of the game. In the second case, we
only use the system in which a simple extraction of data to the
user is being done.

In the first case, the system supports up to four users, one of
them being the host of the game. For this function, a
connection via wireless networks from the server is being
created and starts sending information to the rest of the
available clients. The entire game architecture is based on the
message packets between server and clients.

In the second case, we have a different approach to the
game. Networking technologies not executed and the
application runs with the basic configurations. We have a
single user who receives on-screen information about the game
and acts on them.

B. Roles of the system

In our application we analyzed all possible roles and
operational flows, in order to construct the database. Due to
lack of space, we will present only one flow of execution as an
example for the administrator role. The user who chooses to
use the application in communication protocols IEEE 802.11
(Wi-Fi) - Bluetooth, is defined as an administrator and
becomes the local server that will host the remaining players.

Basic operational flow for administrator role

e In this use case, the administrator starts the host game
by selecting the corresponding button.

e Then, he/she enters the name of his/her preference for
the creation of the local server that will host the game.

e He/She waits for the other players who wish to
connect to the administrator’s network to do it.

e After the number of the available players is
completed, he/she selects "Start".

e Then, the form for selecting the question categories is
displayed.

e The administrator has the option to select one or more
of them if he/she wishes.

e Finally, by pressing the button "Start", he/she also
defines the desired duration time of the game, and the
number of the questions on which he/she will compete
with the rest connected users.

Alternative flow - Canceling creating the local server

Administrator has the option to cancel the impending start
of the game that has been created whenever he/she wishes by
clicking on the "X" at the bottom left of the game form.
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C. Database operation

In our application, the database was created using SQL.ite
by the terminal. It is suggested for a developer to use the
terminal in order to begin familiarizing with writing code.
After its creation, he can use the SQLite plugin for Firefox to
add faster entries into tables.

In our quiz game the database is read only. This means that
the three users that we defined above have not the ability to add
or remove questions through the application. The only way to
add data in the database is online, or through a new refreshed
version of the entire application.

When the application starts, the database is initially set to
be renewed after choosing the category. That means that it
writes in the field «Used» the value 'NO' to all the questions
that are saved in the database. This is the proper use of the
database in the process of the game. Choosing the category of
questions they want, either the server or the single user start the
game.

The database starts exporting the category questions the
user selected randomly and with selection criteria the fact that
the field «Used» has the value 'NO'. For each question that is
being displayed, the change of the variable of the field «Used»
with the value '"YES' to this question is automatically being
done. This way we can avoid the appearance of a double
question.

Finally, so that there is no abuse-intemperance of the device
memory, we have defined that the database closes each time it
performs a question.

IV. CREATING THE PROJECT

All new mobile operating systems are coming with their
own software application for development, in the case of
anyone wants to occupy and develop apps for each operating
system. So, if a developer decides to create an application, he
has all the tools he needs to achieve that.

We chose the iOS because the experience is much more
enjoyable since we can focus on the product and innovative
ideas. We refused developing for Android because we needed
to consider about the many different screen sizes of devices.
Objective C resembles to C++ but in reality it has a lot
different syntax.

When programming for iOS we wrote our code in Xcode
and used its simulation for testing. XCode gives to developer
the ability to choose between different options for his project.
We suggest that the developers choose an “Empty Application”
project on xCode, because with this option they can customize
View Controllers for their applications.

A. Analysing game view controller

All view controllers in our application where created from
“Empty view controllers” by adding only the elements we
needed. By starting our application, the user joins the menu.
Menu consists of the following three buttons: “Host Game”,
“Join Game”, and “Single Player”.

When the user selects “Single Player”, the category
controller is appeared. This controller consists of one table
view which is filled with values of category table. Additionally,
two buttons are available, one for starting the game, and the
other for exiting to the main menu [5]. By choosing a category,
the user has the ability to know the total number of its
questions. For that purpose, an alert message that displays the
necessary information was created.

Figure 5 represents the game view controller, which
consists of seven labels. One of them is for the display of the
time, one for the score of the correct answers, and the other
five for the question and its’ possible answers. Also, there are
four more buttons that cover the labels of the answers and will
be used for the method that will check the right answer.
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Figure 5. View of the game when loading the answers

B. Analysing the game code

In the process of programming, developers should use
techniques to minimize the effort in building and deploying
their application. The most important is to learn about errors,
how to handle them, and how to fix bugs of their application.
Many times, we had to deal with problems in our application.
Bellow we analyze the game code and some techniques we
used.

Starting the game, the first thing to do is to clear the screen
so that the notification message of time input and number of
questions are displayed. To achieve this in every controller,
there is a method - (void)WillAppear:(Bool) animated, stating
the methods that will be activated at the start of the controller.
Here we created a method to achieve the screen clearing and
disabling the use of the buttons in case the user accidentally
touches the screen.

After clearing the screen, if we wish to start the game we
must set the time and questions. To complete the notification
message we create two variables of "Int" type. After the user
has set the data on the time and questions by pressing the "OK"
button on the notification message, the method of time display,
timer start up, and questions are triggered. At the same time we
get the values and we place them in their own labels. In order
for this button to activate, certain conditions must be fulfilled.
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For the game time, the user needs to enter more than two
digits, while the number of questions should not exceed the
listed questions. To do that, we need a variable of "NSInteger",
which we will import from the previous view controller
(category view controller).

When a question is presented to the user, they must choose
a possible answer. It would not be right to derive the answers in
the order they are written to the database. So, we create a
condition that randomly shuffles the answers "arc4random™ and
it saves them temporarily in a table of "NSMutableArray" type.

When the temporary table is filled with the four scrambled
numbers of responses, we display the answers shuffled to the
user, setting the text in every label.

In order to ensure the proper operation of the answer
method, we set tags on each label, which receives the correct
answer with numbers "999" and "0" for the wrong. We also
equate the labels to the corresponding buttons to implement the
method of the correct answer.

We create a method -(IBAction) which we connect with all
the buttons. Depending on the user's choice, if the answer is
correct, the method that increases the points for every correct
answer and the method of the next question are running in
sequence. If the answer is wrong, the method of the next
question is executed.

Finally, to arouse the interest of the user, the moment
he/she is choosing an answer, at the same time a hidden second
timer of ten seconds with a countdown is "triggered™. With this
timer we created a method on the total user points. We have set
the maximum number of points at one hundred. The time of ten
seconds starts counting the moment that all the answers are
displayed. This means that the faster the user answers the more
points he/she gets.

V. CREATING NETWORKING PART

In our interconnected world, it is very important for an
application to exploit the communication abilities of modern
mobile phones, such as Wi-Fi, Bluetooth or near field
communication (nfc). Each of these technologies has its
advantages and disadvantages. For example if you create an
RSS Feeder you have to use Wi-Fi. In that case neither
Bluetooth nor NFC are functional. Depending on the category
your application belongs, it is recommended to use the most
suitable networking technologies.

In our application, we selected Wi-Fi and Bluetooth
because of their diversity. In the first case, Wi-Fi technology
gives us the ability to connect with other users in a local
network, but also with the tethering technology, which allows
the use of a mobile phone as an intermediate (access point) so
that an internet access is provided to another connected device,
either via cable or wirelessly. Bluetooth on the other hand, is
ideal for use when the users are less than ten meters far from
each other and on places where Wi-Fi is not available.

A. Networking architecture

For creating online-network games, developers require to
know that they actually have a choice between two

architectures, which are: client - server and peer users (peer-to-
peer) [6]. For the implementation of the game, the architecture
peer-to-peer was chosen. The user who hosts the game is the
server, while all the other players are the customers.

In the client-server model, the server is responsible for
everything and determines the state of application. The clients
send update messages to the server all the time and the server
informs all the clients respectively. The clients do not have the
capability to communicate with each other.

In the peer-to-peer model, all participants are equal and
they all do the same job, but we must ensure that each
participant sees the same things as the rest, since there is no
central administrator.

B. Client-server state machines

When developing networking applications, it is handy for a
developer to create state machines. State machines give us the
opportunity to understand the logic of our application. Bellow
we present a sample of our quiz application state machines.

Starting from the client, it is good to create a diagram
which describes the possible states of the objects in the class.
This makes the usage of the objects simpler.

Overall, we create four states. If the client chooses to join a
game he enters the state "ldle", in which he remains idle. Then,
he moves to the "Searching for Servers" state. When the user
decides to connect to a specific server, the client goes into
"Connecting to Server" state, where he tries to connect to the
server and finally moves to state "Connected"” once the
connection is successfully established. If at any time during the
last two states the server drops the connection, the client moves
back to “Idle” state.

The state machine of the server in relation to the client has
only three situations. By choosing to become a server, a user
gets into the state "Idle" in which he waits without doing
anything. Then, he automatically moves to state "Accepting
connections”. When the user presses the "Start" button to start
the game between users, he is transferred to the "Ignoring new
connections™ state. This means that no new clients are allowed
to connect.

C. ldentifying error and disconnection reasons

In networking applications, the connection between devices
is often sensible. It is suggested that the developer identifies
networking errors and disconnections and demonstrate them to
the users of his application [4]. In our application in specific,
we produced an alert message that warns users about the
following errors:

a) Quit reason: No network.
b)  Quit reason: Conection dropped.
c)  Quit reason: User quit.

d)  Quit reason: Server Quit.
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D. Packet structure

For all messages the developer has to follow a specific
format. Each package must be at least ten bytes. Different types
of packages have the same header but different payload. Figure
6 shows the structure of our packages.

QU I

——
other data
(payload)

4 bytes header
0x534E4150

4 bytes
packet number

2 bytes
packet type

Figure 6. Quiz application data structure

The first four bytes, from the header with the name QUIZ
verify that the packages are ours. The next four bytes are used
to recognize when a packet arrives out of order, and consist of
a 32-bit integer. The last two bytes represent the packet type.
Due to the fact that we have many kinds of messages that are
sent between the server and clients, this 16-bit integer
determines what type of packet it is.

VI. TESTING

The application was initially created for the single user
scenario. Then, it was based on the technologies of Bluetooth-
Wi-Fi for multi-user scenarios. Decisive role in the functioning
of the application played the SQLite, which was used to create
the application database. Additionally, with the simple graphic
elements that composed the application, we achieved a
lightweight version.

For the implementation of the application, a laptop
computer with operating system Mac OS X was used. The
application was placed on the iPhone 3GS and iPhone 5S
devices and was tested extensively. The result was considered
satisfactory, based on the different users that tested the
application. Trying the application practically arose various
errors that have been corrected along the way.

A.  Usage performance

By running the famous “Who wants to be a millionaire”
application, we came to the conclusion that the RAM usage
was approximately 55Mb. Our application with three players
connected, consumes approximately 19Mb of RAM, which is
less than 1/3 of the above mentioned application which was
tested in single player mode.

A mobile developer should be careful about the resource
usage, like memory. For this reason he should minimize all
unnecessary RAM usage, by ignoring non-related packets. For
example, while playing multiplayer, in case a player gives a
wrong answer, there is no need for the server to send back
verification for the wrong answer. Instead, the only sent packet
is a packet for informing the next player that it’s his turn.

VII.  SYNOPSIS AND CONCLUSIONS

Programming for the iOS operating system is not only an
interesting experience, but also a promising source of income,
especially for young developers. It may be a rough and climbly
road, but in the end rewards are awaiting for the systematic,
careful and endured developer. Developing for the mobile
platform is a slippery track, and for that reason we present our
design flow and experience to better help all enthusiastic
mobile developers and to motivate indecisive developers. We
presented that a careful step by step approach alleviates most of
the problems, and guides towards the finalization of a nature
project, useful to the community.

A. Future work

The main future goal is to provide the application to the
public via the App Store. For this process, we must be enrolled
in Apple’s i0OS developers program, with the cost of $99 per
year. This allows every device holder with iOS operating
system to download the application, test and rate it.

It is also important to enrich the database with more
questions, so that the user always discovers something new.
Then, out of the users’ reviews we will be able to achieve
better results with an update of the application, such as more
user-friendly environment.

Below are some of the most important extensions of the
application:

e A Greek version of the application and a translation
thereof in the major foreign languages, so that
additional users would be able to use it.

e Addition of different sounds for the correct or the
wrong answer, and of different colors on the buttons
of responses.

e Addition of a connection to the most popular social
networks and high scores among the friends of the
user.

e Hospitality and database support through internet, so
that every user refreshes the database before the start
of the game.
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