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Hepiinyn

H mroyokn avty egpyoacioa pe titAo Kotaokevn moyyvidlwv oe yilmooao CH,
EMKEVIPMOVETAL OMMOC Qaivetol Kot omd ToOv TITAO NG OTNV YPNon TG YAMGGOG

npoypappatiopod C# kot tov mepipdirovrog Unity yia v dnpovpyia Prvteomoryvididv.

Ta epyoreio avtd ivor oyetikd kovovpyla (eppaviomnkav TpdT @eopd to 2000
ko 2005 avtioToryo av Kot 6TV TPV Toug Lope1 ToAy apyotepa.) H ayopd otnv omoia
amevBvvovton popdlovray mpv avauecso oe papypoyéc C++ pe DirectX API 1 and Java
pe OpenGL. MdMota o cuyypaéag TG epyoasiog avtng Eekivnoe TV TTUYLOKNY TOV UE
Java, povo yio va kataAn&et et and Pikpo ¥povikd S1AoTNUO GE VITEPUETPES SOVOKOMEC
portability kot epumhovticpod moyvidlodv pe véa ototyeio. Epguvavtag StopopeTikég
emhoyés kot owPalovtag kptikéc Yoo to dwpopa mepPdArovia kol epyolreio
VROGTNPIENG Onovpyiog Pvteomaryvidoldv o cuyypagéag Npde oe emapn pe To epyareia
avTA. XTNV TTUYKY vt Bo avaeepBodv Oyl povo ta epyaleion 0ALL KOl AETTOUEPELES
Yo QVTA, OGS TO Yot lval YPNGILO GTOVG GTOYOLS ALTHG TG EPYACING Kot TO KUPLOTEPO

TG T OLUPOPETIKA OLTE EPYOAELN LTOPOVV VO GLVOLAGTOVV UETAED TOVG.

AvoAVTiKd 610 TPMOTO KEPAAMO Oa avagepBovpe 6TV YADGGO TPOYPUUUATIGHLOD
C# omv wotopia ¢, o100 mAaico 10 omoio ovomtuyOnke kabog ko ta Pacikd
YOPOKTNPLOTIKA TNE. XT0 0e0TEPO KEPAAalo Oa avapepbodpe oto Tt eivon To Unity Engine
Kot 6TV 1otopia Tov. X1o Tpito Kepdaioto Oa yivel n avéAvon tov interface g Unity kot
TV PBociKEG SVVATOTHTOV TOL LOG TPOGPEPEL Y10 TOVS GTOYXOLG GUTNG TNG TTVYLOKNG.
Emniong 0o avageepbovpe oto Visual Studio kot tig Pacikég Tov duvatdtnteg Kabmg owtd
10 gpyareio ypnopomomOnke vy va ypoetel 0 K®OIKOG Ommg Kol TNV OAANAETIdpaon
Visual Studio pe Unity. 1o tétapto kepdalato 0o ovapepbodue 610 TMOG UTOPOVUE VO
dwayelplotovpe  To. assets pog oe €va Ttétolo Project omwg TV KOTOOKELT] €VOG
Bwvteomoryvidlol, mwg amd pic ewova pmopovpe va @tidovue mOAAG Sprites ko
animation péco omv Unity, ta dtapopetikd components mov ypnoomombnkay kat 1
eEnynon tov kwoka. Téhog Ba avapepBovue TG pmopovpe va  PEATUDCOVLUE TO

Brvteomoryvidio Kot T0. GLUTEPAGUATO LOG 0TO 0VTO TO Project.



Abstract

This thesis titled “Video Game Development with the use of C#”, focuses on using
the C# programming language and the Unity environment to create video games.

These tools are relatively new (they first appeared in 2000 and 2005 respectively,
although in their current form much later). The market addressed by these tools was
previously shared between C++ applications with DirectX API or Java with OpenGL. The
author of this work has begun this thesis using Java only to end up with overwhelming
difficulties in portability and game enrichment with new elements. By exploring different
choices and reading reviews about the various video game creation environments and
tools, the author was exposed to these tools. This dissertation will cover not only the tools
but also important details about them, such as why they are usefull in the objectives of this

work and most importanltly how these different tools can be combined with each other.

Analytically in the first chapter we will refer to the C# programming language in
its history, the context in which it was developed and its basic features. In the second
chapter we will discuss what is the Unity Engine and its history. In the third chapter we
will analyze the interface of Unity and the basic capabilities it offers us for the objectives
of this dissertation. We will also refer to Visual Studio and its basic features as this tool
was used to write the code as well as its interaction with Unity. In the fourth chapter we
will discuss how we can manage our game assets in a project such as the construction of a
video game, how from one image we can make many sprites and animations within Unity,
the different components used and the explanation of the code. We conclude this thesis
with a brief outline of diverse possibilities to improve these video games as well as our
findings from this project.






Kepdioo 1 C#

e ovTo TO KEPAANL0 B0 TAPOVGLAGOVLE GUVOTTIKA TNV YADGGO, TPOYPOLLLUATICHOD
C#. Oa avagpepBovpe 6Tovg Adyovg dnuovpyiag g YA®Goog Kabds Kot Ty 1oTopia g,

Oa emonpdvovpe Ta yopaktnplotikd e CH#.

H epyaocia dev éxel oxkond v avdivon e C# oe BdBog. Qotdc0 M avapopd o€
VTNV €lval oNUOVTIKY KoO®OG elval 11 YADOGGO TPOYPOLULATIGHOD TOV YPNCLLOTOOnKe

v vo dnpovpynovv ta wayvidia Yol TV TTUYLOKT.

H C# sgivin pio molomAdv vmoderyudtov  (multi-paradigm)  yAdooa
TpoypapptaTiopoy kot mepltAapPdver strong typing, imperative, declarative, functional,

generic, object-oriented (class based) ka1 component-oriented eivat ot TpoypAUUOTIGTIKEG

apyég TG YA®ooog avtig. [1]

1.1 Iotopia g C#(C sharp) ko n avantvén ¢

H C# avamtoydnke amd v Microsoft oto mhaicio tov .NET framework .H C#
elvar plo amo ™G YAMOOEG TPOYPOUUOTIGHOD 1oL oyedidotnke vy tmv Common
Language Infrastructure(CLI). Katd v didpketo avamtuéng e mhateoppog .NET ot
Baocwéc class Libraries ypaotnkav and évav compiler pe to 6vopo Simple Managed
C(SMC). Tov Iavovapio tov 1999 o Anders Hejlsberg cvykpdtoe po opddo yio v
dnuovpyia pia véag yAoooag mpoypappoticpod pe to ovoua COOL (C-like Object
Oriented Language). O k0p1og oyedla0Thg Kol EMKEPAANG apyrtéktovag g CH# oty
Microsoft eivar o Anders Hejlsherg,mponyovpévac coppeteiye otov oyedacud g Turbo
Pascal, Borland/Embarcadero Delphi «at Visual J++. Otav to project .NET
avakowvebnke dnpocing tov IovAo tov 2000 oto Professional Developers Conference
nov de€aydtav oto Opravto g Propvtog [2],n YAdooo eiyxe oAldEel To dvoua TG o€
C#, omov apyotepo ot class libraries xabmg xoar to ASP.NET(Active Server Pages)
runtime ewonyOnocav otnv C#.

‘Emerta a6 1o release g C# 2.0 tov Noéuppro tov 2005, n C# kau 1 Java éyovv
eEeMybel oe 60 Ko mO amoKAivovseg TPOYIEC,0MOV 01 OUOlOTNTES UETAED TOVG €lval
Myotepeg. Mio amd g mpdTeg peydreg odhayéc Mpbe pe v eloaymyn tov generic
programming kot otig 600 yAdooeg (C#, Java), pe moAd dwapopetikég epappoyéc. H C#

Kavel ypnon g Reification yw va epodidoest pe “first class” generic objects 6mov



uwopovv va ypnotponombodv Onmg kabe GAAn class,ue v moapaywmyn Koo va
ekteleiton oe  class-load time. Emumiéov m C# éyer mpooBéoel apkéta onuavtikd
YapaxTPIoTKa Yoo va grio&evioel functional-style programming, pe amokopdempa Tig
enextdoeg LINQ mov kukhopdpncav pe 1o C# 3.0 kot o mhaicto vrostpiEng Tov yia Tig
ekpphdoeig Lambda(d), extension methods kot anonymous types. Avtd ta yopaktnploTikd
EMTPEMOVV OTOVG TPOYPUUHOTIOTEG TG CH v YpNOYOTO0UV AEITOVPYIKES TEXVIKEG
TpoypappaTiopoy ontmg closures otav eivor cvueépovoa yo. ™V epapuoyn tovg. Ot
enektaoelg LINQ kot n etoaywyn functions Bon0dve tovg mpoypopatiotés vo HEIdoovY
mv éktoon tov boilerplate code mov mepthouPavetor oe kowég epyociec, Omwc M
avalfimon Paong dedopévav,avarvoviag eva apyeio Xml 7 avalntodviog po doun
dedoUEVDV,0AAALOVTOC TV EUPACT] OTNV TPAYUATIKY] AOYIKT] TOL TPOYPULLATOS Y10 VO,
BelTidoEL THY ovayVOGIULOTNTO KoL THY cuvenpnolpnotnto (maintainability).

To 6vopo g C# eumvedotnke omo t0 povoikd cvpPoro g digong (#) omov
delyvel 0L 1 povoikn voto Ba mpénet va avoywbet to Tovikd g Vyog katd Eva nutdvio.
Avto givar mapouolo pe 1o dvoua yAwooag g C++, 6mov to ++ vrodnimvel 6Tl o
petafint Oa mpénetl va avénbet kotd 1. To cvpPoiro # poialetl emiong pe Eva cOumAeyu

1E660pmV GLUPOA®VY + VIOdNADVOVTOG 0Tl N YA®ooa givor po avénon g C++. [1]

1.2  Awkprtika yopoxktnpiotika tng C#
Mepwd a&roonueiota yapakmmpiotikd g C# mov to dakpivovv and v C, C++

Kot Java sivon:

1.2.1 Portability (®opntotTnTa)

H C# givan n yAdooa mpoypapplaticpod mov aviikatontpilel mepliocdtepo v
vrokeipevn CLI (Common Language Infrastructure). Ov mepioootepol and Tovg intrinsic
types avtictoryovv og value types mov gpapudlovtal omd to CLI Framework. Qotdco 0
TPOGOLOYPOPY] TNG YADGGOS Ogv ONADVEL TIG OTOUTIOELS ONHOVPYING KOOKO TOL
compiler: dnAadn, dev dnhmvel 6TL Evag compiler C# mpénetl va otoyedoet og évav CLR 7
va dnuovpynost poe CLI 1 voo dnpiovpyncel omolodnmote GAAN GUYKEKPUUEVT] LOPOT.
Oesopntika évag compiler C# 6o pmopodoe va mapdyst K®OKO UNyOvAG Om®S ot

nopodoctakoi compilers C++ ko Fortran. [1]



1.2.2 Typing

To C# vmootpilel to strong typing pe implicit petapintég onidoeig pe ™ AEEN
var Kot Toyoio TANKTPOAOYNUEVES cLGTOlYiEC te TNV AEEN KAedi new [ ] mov axoAovBeitat
amd Evav apykoronty ovAloyng (collection initializer).

H C# vmootpilel évav avompd tomo dedopévaov v Boolean. Anlmocelg mov
AopPavovv cuvinkeg onmg “while” kot “if”, amattovv pa Ekepoocn €vog TOTOL OV
VAOTOLEL TOV TPOyUATIKO YXEpLoTr, Omw¢ o Tomog Boolean. Evid n C++ éyel emiong tono
Boolean, pmopei vo petatpomei eledbepo oe kol amd aképatove aplduovs. Exeppdoelg
omog if(a) amartovv povo 61t to a givar petatpéyipo og bool emrpénovrag to a va givar int
1 deiktng(pointer).

H C# éye explicit support yio cuvolakOUOVOT Kol OVTIGTOIYION OE YEVIKOUG
tomovg, og avtiBeon pe v C++, n omola €yel wémowo Pabud vroompiEng v
AVTIGTOOUICELS LEG® TNG ONUOGIOAOYIOG TV TOTOV EMGTPOPNS G EKOVIKEG LeBOSOVG.

H C# dev emtpéner global variables 17 functions.OAeg ot péBodor ko ta péAn
npénel va. dnhmdvovtar péca otig kAdoelg (classes). Ta otatikd uéln towv public classes
umopovv va. vrokatootioouv g global variables wou functions. Ot Tomucég
uetapintég(local variables) dev pmopodv va oxidlovv tic petafAntéc tov enclosing block,

oe avtifeon pe mv C kot v C++. [1]

1.2.3 Metaprogramming

To metaprogramming péocm TtV yopokmpotikov g CH# eivor uépog g
yAOooag. [ToAAG amd ovtd To YOPAKTNPIGTIKA OVTIYPAPOLY TNV AELTOVPYIKOTNTO TOV
odydv mov e€aptdvtar omo v mAateopua GCC kow v Visual C++. To
metaprogramming eivol o TEXVIKN TPOYPOUUATIGHOD OTNV OTOiol TO TPOYPALULOTOL
VTOAOYIOTMV €OV TNV KOVOTNTO VO OVTILETOTILOVY TO. TPOYPAUUATE MG OEOOUEVO.
Inuaiverl 6t éva Tpdypappo propet va oxedlaotel yuo va StaPalet, va mapdayet, vo avaAdEL
N vo petaoynuotilel GAAo TPoypAupoTo, oKOUO Kol VO TPOTOMOlEiTOl KOTA TNV

Aertovpyia. [3]

1.2.4 M£0odor kon functions(Aertovpyieg)
O1 puébodot oty YAOGOGO TPOYpUUATIoHOV givat Tor uéAN puog class oe éva project,

nepcég peébodot Exovv voypapég (signatures) ko pepikég ogv Eyovv. Ot pébodol pmopet
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va givon Void(kevég) 1 umopolv vo emotpéyouy Katt oav string, integer, float, bool. Edv
o péBodog eivar void,onuaivel 01t n pEB0SOC dev EMOTPEPEL KAVEVO, TOTO ESOUEVOV.
Onwg kou n C++ xor oe avtiBeon pe v Java, ot mpoypappatiotés C# mpémer va
YPNOLOTOooVY AEEELG KAEWOA Yo VO EMITPEYOLV TNV avTiKatdotaon pnefddwv amd to
subclasses (vokatnyopieg).

Ov péBodor eméktaong ommv CH#  emrpémovv o©TOVG TPOYPUUATIOTEG VO
xpNoonoovv otatikéc uebddovg (static methods) cav va ftov pébodot amd tov mivako
uebodwv piag class, emtpémovtag 6Tovg TPOYPAUUATIOTEG Vo TpocHécouy uebddovg mov
Bewpodv 611 Oa Empene va vtdpyovy og avtd To Object kot ta Tapdymya Tov.

H C# vnoompiler strong typing function pointers péow g Aéénc kAeidi
“delegate”. H C# éye1 onuacioloyia mov mepipariet cvykekpuéva publish-subscribe style
events, av ka1 otnv C# ypnowomolovvtar ta delegates ywo va to mpa&el. H C# kinoelg
ovyypoviopévng pebddovg(synchronized method calls) o6nwg 1 Java péow tov
yapaktnpiopod [Methodlmpl (MethodImplOptions.Synchronized)], kot €xel vrootpién
v apotPaio amoxieiotikég kAewbapiég(exclusive locks) péow g Aééng khedi ’lock™. [1]

1.2.5 MpéocPaon Mvijuns (Memory Access)

H C# o1 deikteg dievbuvong pvaune (memory address pointers) pmopodv va
xpnowonomBodv povo ce umiok mov yapoktnpilovror €0KA ®g un aceaieic. H
npdoPoon TV TEPLocOTEP®V 0bject mpayuatomoteital pécm acpaimv object references,
ot omoieg TAvTote gite 0dNyoVV o€ “Covtavd” object | Exovv kabopiopévn undevikn T,
givor advvato vo amoktndel o avapopd oe €va “vekpd” object (éva object mov éxet
ovMeyOei oto okomidwa (garbage) ) | og éva toyaio pmhok pviune. ‘Evag un ao@oing
deiktng pmopei va deiyvel po epedvion evog value-type, array, string 1 évo pmhox pviqung
nmov kotoavépetal o po otoifo. O kddwkag mov doev €xel emonuaviel ©¢ U aGEOANG
umopel axdpa va  amofnkever ko va yepiletar tovg deikteg HEC® TOL TOTOL
“System.IntPtr”, aAld dev umopei vo tovg amodmoet dereference.

H dwyeipion pvnung oev pmopet va aneievBepmbel pntd, avtibeto cuiliéyovron
avtopota amoppippato. H cuiloyn okovmdid avtipetonilel 1o TpoPAnUe TV dtappomv
UVIUNG OmeEAELOEPDVOVTOS TOV TPOYPOUUOTIOTH atd TNV VOBV YLl TNV ATOOEGUELOT| TG

LV UNG oL dev ypetdletatl mAéov. [1]
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1.2.6 MoAivpopeiopog (Polymorphism)

Ye ovtifeon pe v C++, n C# dev vmootpilel moAlomAn KAnpovopkoTnto
(inheritance), av ka1 pia class pmopei vo vAomonoel omotodnmote aplfud demaPdv. Avth
NTov o amd@acn oyedlacprod and Tov EMKEPAAN apyttékovta thg yAdooog Hejlsberg
Yo va armo@evyfel 1 emmAokn kot vo amAlorotnfohv ot apyITEKTOVIKEG OMOUITNOELS G OAO
10 CLI. Katd v gpappoyr molhamhdv SIETa@dV Tov TePLEYovy o nébodo pe v idwa
vroypagn (signature), n C# esmrpéner v epappoyn kabe pebddov avaloyo pe moio
dtemapn koieitar ovt N nEBodog N dmwg otV Java emtpEneL TV €QapUoYn TG HEBGdOL
pio eopd Kot avt M emikAnon o pio KAon Hécw® omolnodnToTo, demapng g class.
Qo1600, o avtiBeon pe v Java n C# vrootnpilel v vrepeoptwon Tov operator. Mévo

0L TI10 oLYVE VIepPopmpévol operators otny C++ propovv va emPapivovron pe CH. [1]

1.2.7 Language Integrated Query — LINQ

H C# éyet m dvvorotnta vo ypnowwornotei LINQ péom tov Microsoft .NET
Framework pe to IEnumerable Interface. O mpoypappatiomg pmopel va avalnthioet
omotadnmote kKAdoon ovAroyng .NET, éyypagpa XML, covora dedopévaov ADO.NET ko
Baong dedopévov SQL. Yrdpyovv pepikd mieovektiuata oty xpnon tov LINQ oto C#
ko givar ta e€ng: vrootpiEn IntelliSense, wyvpéc dvvatodtteg QuAtpopiopotog, type
safe pe duvoToOTNTO EAEYYOV GOPAAUATOV KOl PEPVEL GUVOYN Yo TNV avalTNoT dES0UEVMV
o€ OPOpeg TNYES. YTAPYOLV TOAAES OLAPOPETIKEG SOUEG YADCGOS OV UTOPOLV V.
ypnowonomBovv pe v LINQ wou eivar exepdonc A(lambda), anonymous types,

implicitly typed petofintéc, nébodor enéktaong kou object initializers. [1]

1.2.8 Agurrovpyikog mpoypoppatiopog(Functional programming)

Av kot Tpotictog NTav pio emtoktikn yAdooao, 1 C# 2.0 tpocépepe mepropiopuév
VIOGTAPIEN Yo ALToVPYIKO TTpoypappotiopd péow first-class functions kou closures e
™mv popoen anonymous delegates. H C# 3.0 enékteve v vmootpiEn yio. AELTOVPYIKO
TPOYPOUUATICUO HE TNV E100YOYN AAPPLEG cOvVTaEng Yo TiG ekepdoelg A, pebBodovg
EMEKTOONG Kot pion MoTO KATOUVONGNG GLVTOKTIKOD (Syntax) pe tmv popen Hio YAOGGOS

“query comprehension”. [1]
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1.3 To evvraktiké (syntax) tng C#
To Baocikd cvvtaxtikd g YAwooag C# eivon mapopotla pe oty ALV YAOCoHV

tomov C, C++ ko Java. Zuykekpipéva: [1]
] Ta Semicolons( ; ) ypnoyomolobvtot yio va. SNAO®GOVY TO TEAOG o, SAMOTG.

o Ot xvptéc TapevOESES YPNOUOTOOVVTOL Yo TNV opadomoinon onincewv.Ot
dAdoelg opadomoovviar cvviBwg oe pebddovg function, classes ko classes oe
namespaces.

° Ot petapintég amodidovtar pe ) ypnomn &vog cvuPorov woémrag( = ), oAAL
CLYKPIVOVTOL YPNCLOTOIMVTAS dVO dtadoyIKA cOUPOAN I6dTNTAG (== ).

o Ot tetpdymveg aykvores ([ ] ) ypnoomotobvtol e GLOTOLYIES, TOGO Yl VO, TIC

ONAM®GOVY OGO Kol Yol VO, 0TOKTHGOLV Lol TN o€ €va 0edopévo deiktn o pio amo avTéc.

1.4  Ta oyéoro ko or otoyol TG C# Yo To pérhov

H ECMA éyeu standard lists pe tovg otoy0vg oxedacpov(design goals) yio tnv C#. [1]
. H yhdooco mpoopileton va givar pio. omAr, oOyyxpovn, YeEVIKNG xpnone, object-

oriented yYA®GGO TPOYPAUUATIGHOD.

. H yAoooca kor ot epoapuoyég tng mpémel va mopEYouy VIOSTNPEN Yo opyES
software engineering omog éleyyog strong type, éheyyxog array bounds, aviyvevon
TPOSTAHEIDV Yo XPNION 1N OPYIKAOV UETARANTOV Kot avTOHOTY) GLALOYN amoppiupdtov.H
dvvoun kot M avlektikdémnTo tov Software kabBdc ko M mopoyywodTTO  TOV
TPOYPOUUATIGTY| EIVOL OTIHOVTIKA.

. H yAdoa mpoopiletar yio yprion oty avartoén software components katdAAnAwv
YL avanTuéEn oe Katavepnuéva meptPdiilovia.

. H @opntotnta givor ToAd onuovtikn yo. Tov mnyaio kodwka(source code) kat tovg
TPOYPOUUATIOTES, EW0IKE eketvovg mov elvar oM e€oketmpévor pe C kol C++.

. H vrootpién g deBvomoinong eivat ToAd onuovTiK.

. H C# mpoopiletar vo gival KatdAANAn yio TV €Yypoen £QOPULOY®Y TOGO Yo TO
@uro&evodeva 0G0 KO Y10l TO, EVEOUATOUEVO, GUGTHLLOTOL,TOV KLUUOIVOVTOL amd TO. TOAD
LEYAAQ TTOV YPNOLUOTOLOVV eEEAMYUEVA AEITOVPYIKA GUGTAUOTO LEYPL TOL TOAD HUIKPE LE

€101KEG Aertovpyieg.
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. [Mopdro mov ot epappoyég CHrpoopilovtar va givar owovoptkég GOV apopd Tig
OTTOUTNOELS 1oYV0G UVNUNG Kot enegepyaciog, n YAOGS 0V TPOoopileTon Vo aVTOY®VIGTEL

Gueoa v amoddoon kot to péyebog pe m yAdwooa C 1 tnv yhdooo assembly.

2V apyn Tov KePaiaiov ¢ evotntog yo TV wotopia g C# €ytve 1 avagopd
tov .Net Framework. Xtnv evotnto mov akolovbei Oa yivel mepartépw avopopd yio. To Tt

etvar o .Net Framework.

15 Tuiveivonto .NET Framework

To project .NET Framework avakowdbnke oto idio Professional Developer
Conference tov 2000 pe v C#. To .NET Framework &ivot évo AOYIGHIKO averTUYHEVO
and v Microsoft 6mov kvpimg tpéyel oe Microsoft Windows. Awfétn pio péyodn class
library pe to 6vopo FCL(Framework Class Library). Mg v ypfion g cvyKekpluévng
BBrodNKNng pmopodue Kot Exovpe OAANAETIOPACT UETOED OlOPOPETIKOV YAWMGOMV
TPOYPOUUATIGHOD. AnAadn kdBe YAdGGo mpoypappaticpod omov Oa vmdpyel vt M
aAnAenidpacn Oa pumopel vo xpnowomolel KO ypappévo oe GAAn yAdooa. Ta
npoypaupato mov sivor ypoupévo yio to .NET Framework extelodvior 6€ Aoyiopuiko
nepiBarriov CLR (Common Language Runtime). Mia epappoyn virtual machine orob pog
npoundedel pe vmnpecie aoEAAEWD,JlOEIPION PVAUNG KOl YXEPoUOS  eapécewv
(exception handling). [4] H FCL o1 CLR pofi amaptiCovv to .NET Framework. [5]

To CLR &ivon éva component g Microsoft’s .NET Framework 6mov dwoyepileton
mv extéleon tov mpoypaupdtov .NET. Oha ta mpoypappoto ypoppéva oto .NET
Framework ove&opttog Thg YA®GGAG Tpoypapuaticpol ektedovvot omo tnv CLR.

To FCL mopéyer otov ypnot interface, mpooPfoon dedopévmv, GuvoeoIoTnTa
Baoewv dedopévav, kpumtoypaeio ,ovamtuén epapuoymv wWeb ,apiBunticoi alyopduot
Kol emKowovieg dktHov. Ot TPoypappaTIoTéG €YovV TNV dvvaTdTNTO VO, TOPEyoVV
Aoytopikd cvvdvalovtog tov kddika tovg pe to .NET Framework kot dAleg Bipiiobnkec.

To framework mpoopileton vo ypnoyomombel omd TIG TEPIGGOTEPES VEEG
eQapUOYEC OV Eyovv dnovpyndeit yioo v mhateopo tov Windows. H Microsoft
onuovpynce éva oAokAnpopévo mepPdriiov avdmtuéng yoo peyodd pépog tov NET
software mov ovopaletar Visual Studio. To .NET Framework odnynce otnv dnuovpyio

o owkoyéviag NET platforms pe otoxo to mobile computing, evoopoatopéves cuokevés,
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EVOAMOKTIKA Aettovpyikd otvothipata .y, (Android, i0S) kot plug-ins yio web browsers

n.y (Chrome, Firefox).

2y mopokdto evotnta Ba yivel | ene&nynomn opiopévav SNUOVTIKGV OpOV OTov

N amdO0GN TOVG deV UIOPEL va. yivel pe pia AEEn 1 pdon oto EAANVIKA.

1.6

EneEfynon ocopoviikov 6pmv

ADO.NET eivon o teyvoroyio mpocPacng dedopévov ard to Microsoft .NET
framework mov mopéyel emkowwvio PETOED OYECLOK®Y KOl U OYECLUK®OV
ocvoTNUATOV pEcw &vog kool ouvorov otoryeimv. To ADO.NET eivon éva
GUVOAO  OTOlEI®V  AOYIGUIKOU TOL  UTOPOVV VO YPNOLLOTO|GOLV Ot
TPOYPOUUOTIOTEG YO TNV TPOCPoN GE OEOOUEVO, KOl VINPEGIEG OEOOUEVDV ATO
po. Baon dedopévav. [6]

Ta anonymous types epgaviovior otnv C#. Emtpénovv 6toug TOmoug dedopévmv
VO EVGOUOTOVOLV £VOL GOVOAO O10TNT®V GE  £VA LEUOVOUEVO OVTIKEIEVO YmPig
va yperaleton mpata vo kafopicovv pntd Evav tomo. Avto givol £va onuavTIKO
yopaktnplotikd yo tnv LINQ ko eivan evoopatopévo oty C#. Agdopévov 6t ta
anonymous types dev €yovv ovopacpévo tomo mpémer va amofnkedovior oe
HETAPANTEG TOL dNAMVOVTAL YPNCIHLOTOIOVTAG TNV AEEN KAl “var”,6mov Aéve

otov compiler tng C# va ypnoiponomoet to type inference yia t petafint. [7]

Boilerplate code 7 Boilerplate otov mpoypappaticpd avaeépovior o TURUATO
TOV KMOKO TOV TPEMEL VO GUUTEPIANPOOLV Ge TOAAG omuelo pe eldylotn 1
kaBoAov oAAayn. Zoyva ypnotlponoteitoar Otav yivetor avapopd oe YAMGGES TOL
Bewpovvtor Aemtopepeic, ONAMON O TPOYPOUUATIGTNG TPEMEL VO YPOWYEL TOAD
KOOKA Y10 VoL KAvel eEMdyoteg epyaoieg. [8]

Common Language Infrastructure (CLI Languages) sivar pior ovoikt
npodlaypaen, éva texvikd npotumo (technical standard) mov avomtoydnke omd v
Microsoft ka1 tvmomomOnke amd v ISO ko v ECMA mov meptypdoper tov
EKTELEOIO KMAKO Ko TO runtime mepipdAiov mov emitpénel molhaniég high level
YADOGCEG TPOYPUULOTIGUOD VO, YPNCILOTOMBOUV G SOPOPETIKEG TAAUTOOPLES
VTOAOYIGTOV Y®PIG Vo EAVOYPOPODV Y10 GUYKEKPIUEVES OPYLTEKTOVIKES. [9]

Ta closures otic YA®ooES TPOYPAUUOTIGHOD EIvaL TEXVIKEG Y10, TV EPAPUOYN TNG

Le€wcoroyikng Oéouevong ovouatog oe YAmoosc pe  first-class  functions.
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Agrtovpywd évor closure givar éva apyeio 0mov amobnkedel pio function poli pe
éva mepiPdArov, pia yaptoypdenomn mov cvvocel kabe eredBepn petafAnT ™G
function pe v tipum M ™V avagopd oty omoia To Gvopa givat SeGUEVHEVO OTAV
1o closure dnpovpynonke.

Declarative programming (dnA®Ttikdg TPOYPAUUOTIOUOS) GTNV EMOTAUN TOV
VTOAOYIGTMV €lvol €vol GTUA OIKOOOUNOMG TNG OOUNG KOl TWV OTOLEIOV TmV
TPOYPOUUATOV TOV TPOYPUUUATOV TOV KQOPALEL TN AOYIKN €VOG VTOAOYIGUOV
Y®pig va Teptypdeet T por| eEréyyov. [10]

To extension method 1 oAlmg péBodoc eméktaong eivor pion pébodog mov
npootédnke oe évo object agdtov to mpwtdtvmo object vméotn compile. To
tpomomomuévo object eivar cOyva éva mpmtdtumo N évag tomoc i éva class. Ot
uébodol eméktaong eivar yopoktnplotikd opiopéveov object-oriented yAwooomv
npoypoppoaticpov. [11]

Functional Programming (Aertovpykdg TpOypOpUOTIoNds) &ivar €vo GTUA
01KOdOUNONG TNG SOUNG KO TMV GTOWEIDMV TMV TPOYPUUUATOV TOV aVTILETOTILEL
TOV VTOAOYICUO ¢ 0ELOAGYNON TOV HOOMUATIKOV AEITOVPYUDY KOl OTOPEVYEL VAL
aAAGEer katdoTtoon kot ta petafairopevo dedopéva. Eivon évag tomog declarative
programming, mpdyuo mov GNUOIVEL OTL O TPOYPOUUOTIOUOC YIVETAL UE EKQPAGELS
1 declarations avti yio statements(dnimoeic). [12]

Imperative Programming (emttaktikog mpoypouUatiopndc) 6TV ETIOTHUN TOV
VTOAOYLGTOV €IVOL VO TAPAELY L0 TPOYPUUUATIGLOV TTOV YPNGLULOTOLEL ONADGELS
7oL aAralovv TV Katdotaon evog Tpoyphppatog. [13]

To generic programming &ivot évag GTUA TPOYPULUUOTIGUOD GTO OTT010 YPAPOVTaL
alyoplOpotl pe 6povg THTWV TOL TPEMEL VO TPOCIOPIGTOVY APYOTEPX,OL OTTOI0L
GTNV GULVEYEWD ONUIOLPYOLVTOL OTOV OTTOLTEITAL Y10 GUYKEKPIUEVOLS TOTTOVS TTOL
TaPEYOVTOL MG TapdpeTpot. [14]

Ot enextdoeig LINQ (Language Integrated Query) sivot éva gpyodeio tov .NET
Framework tng Microsoft mpocOéter dvuvatdmtee avalntnong dedopévav oe
yhoooeg .NET. [15]

To multi-paradigm (oAAATA®Y TPOSEIYUATOV) VTOAPYEL OTIG TEPLGGOTEPEG
YAOOOEG TPOYPAUUOTIOHOD, vRootnpilovv meplocdTEP amd £€vo  mpdTLTA

TPOYPOUUUATIGHOD Y10 VO ETTPEYOLV TOVS TPOYPOUUOTICTES VO YPTCLULOTO|GOVV
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TO MO KATOAANAO GTUA TPOYPOUUATIGHOD KOl TIG GYETIKEG YAMOOIKES KATAOKEVES
v pio dedopévn epyacio. [16]

Object-oriented programming (OOP) givol éva Tapdaderypo TpoypoUoTIoUoD
mov Paciletoar oty évvola Twv Objects (avtikewévmv), ta omoio. Pmopel vo
TEPLEYOLV dedOUEV LE TN HOPPN TEdI®V, CLYVE YVOOTH MG 1O10TNTEG Kl TOV
KOIKO LUE TNV LOPPT] SLOSIKAGIDV cLYVE YvmoTtd w¢ pébodot. [17]

To Reification sivor 1 dwdikacio pe v omoic por aenpPnuéEVN Wéa Yo €va
TPOYPUULLO VTOAOYLIOTY| LETATPENETOL GE VO CAPEG LOVTELO OESOUEVOV 1) GE €val
dAl0o avTikeipevo mov Onpovpyeitol 6e po YAOGoo mpoypappoaticpov. To
reification eivor pio amd TG WO GLYVA  YPNOLLOTOLOVUEVEG  TEYVIKEG
EVVOLOAOYIKNG OVAALGNG KL EKTPOCAHTNONG TG Yvadonc. [18]

To Strong Type 1 oAlmg strong typing (oyvpr] TANKTPOAGYNON) AVOQEPETOL
YEVIKA GTNV YPNON TOTMOV TPOKEUEVOL VO, GLAAAPE Kol VO OVTIKATOGTIGEL TOV
kddwa Kot va ggacparioet v opBOTTA TOL Ko olyovpo Vo amokAgicet
OPIGUEVESG KATNYOPIES COUAUAT®OV TPOYPAUUATIGHOV. o avtd vadpyovy ToArol
KAGooL strong typing mov ypnoLOTOovVTIA Y10 THV EMTEVEN OLTAOV TOV GTOY®V.
[19]

To type inference ava@eépetal oTny AVTONOTN OVIXVELOT] TOV TOHTOV SESOUEVOV

Hog Ekppoong o€ e YAdooo Tpoypappatiopov. [20]
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Kepaiao 2 Unity Game Engine

unity

Ewéva 2-1 Unity Technologies Logo https://en.wikipedia.org/wiki/File:Unity_Technologies_Logo.svg

Y& ovtd 10 KeAiowo Ba mapovcidcovpe TV punyovh moyvidwwv Unity, tig
duvatdtteg oL divel GToV TPOYpapUATIeT Kot TNV otopio ™G To mepipdirov yio v
dNuovpyia evog moryvidotol kabmg kot ta epyareia péoa oto Aoyiopikd g Ba eEnyndodv

TOPUKATO 6TO 1010 KEPAAALO.

2.1 Tueivorto Unity Game Engine

To Unity Game Engine eivor po punyovn moyvididv moAAATADY TAATQOPUDOV
(cross platform) mov avartoydnke amo v Unity Technologies, n omoio ypnoiponoteitot
Koplwg Yoo TV ovamtuén TPoddoTaTmV Kol O1edidoTatemv  PvTeomayvidldy Kot
TPOCOLOIDGEMYV YlO. VTOAOYIOTEG, KOVOOAEG KOl Kwntég ovokevéc. H mpdtm g
avokoivmon éywe oto IMaykdouio Zvvédpio Tpoypappatiotdv g Apple to 2005 kot Ha
nroav povo yia to OS X. Ano tote £xovv KukAoeopnoet £E1 peydiec ekdooel tng Unity kot
éyel enektafel oe 29 mMAateopeeg Kamoleg amd avtéc eivan 10S, Android, Windows,
Linux/Steam OS, PS4, Xbox One kot moAréc axopa. Onwg avapépbnke mopomdve To
Unity eivar pio pnyovi mogyvidiov ToAlamA®v ypnoe®v mov vrootnpilel ypopikd
diodidotarta Kot Tpledidotata, Asttovpykotnta drag and drop kou scripting otnv yA®cooo,
C#. Abo dlec YAdooeg mpoypappotopol. Exiong vroompiydnkav n Boo (katapynonke
ue v kvkhogopia tng Unity 5) xor m JavaScript. T v tedevtaio n dwadikocio
amoppyng ™G apyioe tov Avyovsto tov 2017 petd v kvkAoeopio Tov Unity 2017.1.
[21]

2.2 Game Engine

Ymv evotnrta mov akolovBel Oa yivel avapopd oto TL givon pio unyovi Tovidlon
(Game Engine) kabmg ko T pag tpoopépel  Unity Engine.
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2.2.1 Tueivor pio pnyoviy rayyvidrod (Game Engine)

Mia punyavi moyvidiod givat évo Aoyiopkd mhaicto (framework) oyediocuévo yia
mv onuovpyio kot Vv ovdrtuén tov Prvteomaryvidimv. Ot TPOYPOUUATIOTES TIG
YPNOOTOOVV Y10 Vo OMLOVPYNOOVY TOLYVIdlo Y10, KOVOOAES, KIVNTEG GLOKEVEG Kot
vnoAoylotéc. H Paocikn Aertovpywodmnta mov mop€yetor cuviimg omd o unyovi
Ty vidlov  meptlopPaver pio rendering pfqyovn (renderer) yio ta diodidototo M
TPIGOLACTOTA YPOOIKA, Miol UnNyov] QUGIKNG M OViXVELSN GUYKPOLONS KOl OTOKPIoN
obykpovong, mMyo, Scripting, kwovpeve oyédior (animations), teyvntn vonuocLvy,
diktdvmon, streaming, dwoyeipion uviung, threading, vrootpién evromopov, scene graph
eved pmopel va teptAapavel akopo Kot vTooTnPEN PIVTEO Yo KIVILOTOYPOPIKT TPOBOAT.

[22]

2.2.2 Tvapocspéper n Unity Game Engine

H Unity ywa ta diod1dotata moyvidlo emTpimetl Ty E160ymyn TV SPrites kot evog
nponyuévov dvodidotatov world renderer. T ta tpiodidotata moyvidwo EMITPETEL
npodlaypapéc texture compression, mipmaps kot pvbuicewv oavéilvong yio KaOe
TAATEOPUO. TOV VIooTnpilel N punyovh Toyvidldv Kot wapéyel vrootHpiEn yro. bump
mapping, reflection mapping, parallax mapping, screen space ambient occlusion (SSAQ),
dynamic shadows ypnoyonoidvtag shadow maps, render to texture kon full screen post-
processing effects. H Unity npoc@épet eniong vinpeoieg oe mpoypappatiotég omwe Unity
Ads, Unity Analytics, Unity Certification, Unity Cloud Build, Unity Everyplay, Unity
IAP, Unity Multiplayer, Unity Performance Reporting and unity Collaborate. [21]

2.2.3 KOOGS TOV UNYUVOV TULYVIOLDV

Ye MOAEG TEPMTAOGCELS Ol UNYOVEG TOUYVIOLDV TOPEYOLV L0 GEPE EPYOAEI®DV
OMTIKNG AVATTLENG EKTOC OO TO. EMAVOYPTCLLOTOMGIUO GTOLYEl AOYIGHIKOV. AVTd TOL
epyoreion TapEyovior YEVIKA o€ €vo OAOKANpoUEVOo TEPPAAAOV TOV EmMUTPEMEL TNV
amAOTOMUEVT Kol Toyelo avamtuén tov Toyviduwyv pe Tpomo mov Paciletor oy
mnpoeopia. Ot TPOYPOUUOTIGTEG UNYAVAOV TOLXVIOIDV OVOTTUGGOLY 1GYVPES COVITES
Aoyiopukov (software suites) mov meptlapfavouy ToALL GTotXEl0 TOV PTOPEL VO YPELOCTEL
€VOG TPOYPOUUOTIOTC TOVIOIDV Yo Vo ONUIOLPYNoEL €va. mouyvior yopic “va

emovepevpel tov Tpoyo”. Ol TMEPLoCOTEPEC GOLITE VOV  TOLYVIOLOV  TAPEYOLV
peLvp pPOY uny X
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EYKOTAOTAGELS TOV OLELKOADVOLV TNV avAmTtuln, Omwg Ypoglkd, MY0, (LOIKY Kot

Aerrovpyieg Al. [22]

2.3  Tueivar to Cross-platform

Yto computing, to Aoyiopkd moAlamimv mAateopudv (Cross-Platform 1 multi-
platform software 1 platform-independent software) sivatr é&va Aoyiopikd vroloylot Tov
vAomoteital ©6€ TOAAUMAEG TAOTPOPES VLTOAOYIOTAOV. TO AOYIGHKO TOAALUTAMV
TAATEOPUGV UTOpEL va. yoplotel og 600 pépn. To éva HEPOg avamTTVGOEL TOV KMOTKO Ko
TOV HETOPPALEl GE oL EQOPROYN Tov vrootnpiletal amd 10 GAA0 pépog cuvnbwg oe
HEYOADTEPO apOUd TAaT@opu®V. ['a Tapdoetypa P EQAPUOYT TOALATADY TAATPOPUOV
umopei va exteleotel oe Microsoft Windows otnv apyttektoviky X86, oe Linux otnv
apyrtektoviky X86, kar oe mMacOS ota ovotfiuoto PowerPC 1 x86-based Apple
Macintosh systems. Ta wpoypdappoto TOAATADGY TAUTPOPUDY UTOPOVY VO AELTTOVPYOLV
o€ OLEC TIG VITAPYOVGES TAATPOPLES 1] GE OVO UOVO TAATPOPLLEC.

‘Eva. Aoylopukd  moAlomAdv mAot@opumv  glvar €vog Opog mov pmopel va
epappootel Ko o€ Prvreomaryvidold OV KLUKAOQOPOLV GE U0 CEPO OO KOVOOAEG
Bvteomayvididy,  EEIOIKEVUEVOVG  VTOAOYIOTEG  OQLEPOUEVOVG  OTO  €PY0 NG
avamopaymyng moyvidwwy. Eva mopddstypo eivor to Prvteomoryvidt FIFA mov €xet
KUKAOPOPNOEL 6 d1Apopeg TAaTPOppEG Taryvididv ontws: PS4, Xbox One, vroloyiotég

KoL KN TEG 6LOKEVES. [23]

2.4  Application Programming Interface (API)

Ytov mpoypappationd vroroyiotev to. Application Programming Interface (API)
givar éva ouvolo optopdv vmopovtivog (Subroutines definitions), mpmtokdOAwV Kot

EPYOLEI®V Y100 TNV KATAGKELT EPOPLOYDV Aoyiopkov (software). [24]

2.4.1 Tveivarta API

g YEVIKES YPAUUES TTPOKELTE Yia £vo. cUVOAO Kaboplopévov nefddmv emkovmviog
petald dpdpwv otoryeiowv Aoyiopukov. ‘Eva kadd APl digvkoldvel v avdmtuén evog
TPOYPAULOTOS VTOAOYIOTH TopEYOVTOS OAa T SOUKE oTotyElo TO. OTTolo TNV GLVEXELN
ovvdéovtar omd Ttov mpoypapupotiot. ‘Eva APl umopei va eivon yo évo web-based

oboTNUO, AEITOVPYIKO ocvotnuo, cvotnua Pdong dsdouévav, computer hardware 1
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BpAoOnKn Aoyiopkov. Ta APl cuvBwg oyetilovron pe pia ipiodninm Aoyiopkod. To
APl meprypdoper ko opilel TNV OVOUEVOUEVT] GLUTEPLPOPA(UIO TPOSAYPOPT) EVD M
BProdNKkn  eivor pion  mpoypatiky  epopupoyry  ovtohl  TOv  GLVOAOL  KOVOVOV.
H pmyavn g Unity cuvdéeton pe to. akdrovba ypapika APl (Application Programming
Interface): Direct3D oe Windows kour Xbox One, OpenGL og Linux, macOS «xot
Windows, OpenGL ES oe Android kot i10S, WebGL yia to web xot yio 1d16ktnta API

oT1G KOVGOAES BrvTeomaryvidumy.

2.4.2 Xxkomog tov API

Axpipog Omoc €va ypagpikd TePPAALOV  O1EVKOADVEL TOVG OvVOpOTOVG Vo
xpnowonoovv mpoypaupato, to APl dieukoAdvouv  TOVG  TPOYPOUUATIOTEG VO
YPNOWOTOOVV GUYKEKPIUEVES TEXVOAOYiEG Yoo TNV dmuwovpyia gpapuoymdv. Me v
uebodo g apaipeong (abstraction),6mov givar o TEYVIKN GTOV TPOYPAUUATIONO Y10 TV
d1evbétnon g ToATAOKOTNTOG TOV GLOTNUATOV VITOAOYIGT®V [25]. O TPOoYpUUUATIGTHS
Aertovpyel pe o e&davikevpévn dacvvoeon (cuvibog kabopiopévn) kot pmopel va
PocHicel EMMALOV EMIMEDD AEITOVPYIKOTNTOS TOV OLAUPOPETIKA B NToV TOAD mepimAoko
v vo. To. xewprotel. ExkOétovtag povo objects 1 dpdoeig mov ypeldletor 0 mpoypoppott-

otg, éva APl amlomoiel Tov mpoypappoatiopo. [24]

2.4.3 Ereéniiynon tov APl mov ctoyedyel n Unity

e Direct3D eivar éva APl ywo ta Microsoft Windows.To Direct3D ypnoipomotel
hardware acceleration éav givar dwwbécipo oV KAPTO YPAPIKOV, ETTPETOVTOS TO
hardware acceleration oAoKANPov TOV OYOYODH TPIGIAGTATNG OTEIKOVIONG 1] KOO Kot
novo peptkn emtdyvvon. To Direct3D exBétet Tig mponyuéveg SuvaTOTNTEG YPOUPIKMDY
00 Tplodidotatov hardware ypoaewodv. H Microsoft mpoomabel vo evmuepovet
ovvey®g to Direct3D yia v vrootipi&n g molo cOYYpovng TeXvoroYiag Tov givat
dabéoun 6 TPLESIAOTATES KAPTES YPUPIK®V. [26]

e Open graphics Library (OpenGL) givar pio cross-language, cross-platform AP ya
rendering ce d1661G0T0TO KO TPLGdIAGTATA SovVOGHOTIKA Ypoeikd. To APl cuvifmg
YPNOUOTOIEITOL Yio VO, OAANAETIOPAoEL PE o HOVAdO EMEEEPYNCING YPAPIKDV
(GPU), yw va metdyer hardware accelerated rendering. H mpodwaypaeny OpenGL
neptypagst éva apnpnuévo APl v v oyedioon 0160140TOTOV KOl TPIGOAGTATMOV

ypapikov. [Mapdrho mov eivar dvvatd 1o APl vo viomomBel &£ olokAnpov ot0
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AOYIoLIKO, £xel oYEANOTEL Y100 VO AOTOEITOL ¢ €Tl TO TAEIGTOV 1 €€ OAOKAN}POV GTO

hardware. [27]

e OpenGL for Embedded systems (OpenGL ES) givau éva vroctvoro g OpenGL
AMEIKOVIONG YPUPIKOV DTOAOYIGT®V Yio. rendering diodtdotatov Kot TpledlioToTmy
YPOQIK®V OTMOC OLTO TOL YPNOLUOTolovvVTaL omd T Prvreomonyviol, cvvibme 1
emtdyvvon hardware ypnowomotei pio povéada eneéepyaciog ypapikav (GPU). Eiva
oXeSIGUEVO Y10 EVOOUOTOUEVE cvothpata, Ommg smartphones, tablet, kovodieg

Bvteomayvidiov. [28]

e Web Graphics Library (WebGL) eivon évo APl JavaScript yw rendering
SOPOCTIKOV SGOIA0TATOV KOl TPIGOACTUTOV YPAPIKMOV GE OTOLOONTOTE GLUPATO
npoypappe mepmynong web browser ywpic ™ ypnon plug-ins. To WebGL
EVOOUOTOVETOL TANPOG 6€ Ol To, TpoTuTo. Web tov web browser, emitpénovrog v
emtdyvvon e GPU pe v xpnon g uoikng kot g eneepyaciog eoOvag Kot Tov

ATOTELEGLATOV OG LEPOG TOV KapBa TG 1otoceridag. [29]

Yy ovvéyela aeov &ywve 1 e€nynon v to Tt givor 1 Unity Game Engine, tig
duvaTOTNTEG KOl TL Umopel vo. TPOGPEPEL 6TOV TTPoypappatiot) Ba avapepbodue otnv

otopia g Unity.

2.5 Iotopia g Unity kot n avdrtoén ¢

Onwg avaeépdnke mopamdve 1 Tpdtn avakoiveoon &ywe to 2005 610 moyKOGHL0
ovvédplo  mpoypappotiotov g Apple. Xto eumopikd codov g Apple WWDC
(Worldwide Developers Conference) tov 2006, n Apple Inc Bpapevoe v Unity ue to
devtepo PpoaPeio Apple Design omv kotnyopion KoAOTEPNS YXPHONG YPOPIKDYV TOL
Aertovpywkov Mac OS X, éva podhg ypdvo péta v kvkioeopia g Unity oty idw
eumopikn éxbeomn. H Unity Technologies Aéel o1t gival n mpdTn QOpd oL Exel emdeyel
éva epyareio oyxedlaopod Toyvidldv Yo, ovto to Bpapeio. Mia Epgvva to Mdio Tov 2012
and 10 meplodikd Game Developer avédeie v Unity o¢ v kopveaio pnyovh
ToVISIOV Yo Kivntég mAateoppeg. Tov IovAto tov 2014 n Unity képdioe to Ppafeio
“Best Engine” oto Hvouévo Baocikewo ota emota BpoPeion Develop Industry Excellence
Awards. [21]
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2.5.1 Licensing

Méta v kukhoeopio thg Unity 5, n Unity Technologies éywve 6éktng amd kdmoteg
APVNTIKEG KPUTIKEG YO TO HEYAAO OYKO TMOV KOKOGYESWOUEVOV TOLYVIOUDY TOV

KuKAOQOpNoaY  yp1yopa moteopuo.  dwavoung  Steam  amd  dmElpovg

TPOYPAUUATIOTEG. AVTO TPOKANONKE TTEPLoGOTEPO e€outiog o HeYOAng oAAOyNG OTToV 1M

otV

£KO00N TNG UV Toy VSOV EKAEIVE TO YAoua avaueca o€ £va ueydro studio kot évov
personal user. H unyovn epydtov pe dvo exdoyéc tnv pro kot v personal. To personal
license va meplopiletar og dropa Kot 6TovvTio Ayotepa pe Ayotepa amd 100.000 dordpia

£€000a M ypnuatodotnon. [21]

Tov AexéuPpio tov 2016, n Unity Technologies avokoivmoe 6t 6o adAaéetl to
ocbomuo opibunong ekdodcewv Yy v Unity omd ta ovayvoplotikd pe Pdon v
axolovBia £m¢ To £T0¢ £kdooMg Yo vo vBvYpappicel TNV €kG00T e TOV TTo LY VO pLOUO

amelevfEPOONG TOVE.

Avt v oty vrapyovv técoepo licenses yio 1o mwg pmopel Kaveilg vo

xpnoponotel To Unity Engine yio vopipn xprion.

License All Engine | Multiplayer | Revenue | Premium | Accessto | Price
Name | Featuresand Capacity | Support | Source Code
platforms
Personal Yes 20 CCUs | 100,000% No No Free
Plus Yes 50 CCUs | 200.000$ No No 35%/monthly
Pro Yes 200 CCUs | Unlimited Yes No 125%/monthly
Enterprise Yes Custom | Unlimited Yes Yes Negotiated
Pricing

NMivakag 2.1 O Stadopetikeg licenses kat Ta KpLtrpLa toug yia to Unity.

Téhog dmwg ko 010 mponyovuevo kepdiono Bo yiver 1 emeEnynom opiouévav

CLUAVTIKOV Op®V, OTOL 1 amddoon Tovg Oev eivar ekt pe pia AéEn M opdon ota

EAMMVIKA.

23




2.6 EmeEfqynon copoviikov opmv

o Aliasing sivai n meptypaen pog Katdotaong oty onoia o 0éon dedopévov oty
LVAUN UTOPOVUE VO £YOVUE TPOCPAOT) HEGH OPOPETIKOV CUUBOMK®OV OVOUAT®OV GTO
npdypappa. ‘Etol, m tpomomoinon tov dedouévev PECH €VOG OVOUATOS TPOMOTOLEL
olOmPa TIG TIWES mov oyetiCovror 6Aa to aliased ovoupata, ta omoion pmopel vo unv
avopévovtor and tov mpoypapupatiot). Qg amotélecpa to aliasing koabiota 1daitepa
dVOKOAN TNV KaTovOnomn, TV avaivon kat ™ Bektictomoinon tov tpoypouudtov. [30]

o Ambient occlusion eivar o teyvikn okioong kot rendering mov ypnotponoleiton
Y10 TOV DTOAOYICUO TOV TPOTOL pE TOV omoio ektifeTon kdbe onueio og pow oKV GTOV
nepidrrlovia @oTIoHO. [31]

. Bump Mapping sivar pio teqvikn o610 YPOQIKG TOL VTOAOYIGTH Yo TNV
Tpocopoimon €£OYKOUATOV Kot puTIdOV otV EmPAvVEIL €VOC OVTIKEWWEVOL. AvTd
EMTLYYAVETAL HE TNV JATAPOEN TOV KOVOVIKOV ETIPOVEIDV TOV OVTIKEWWEVOD KOl TN
YPNON TOV JATOPAYUEVOD KOVOVIKOD KOTA TN OPKELD TV VTOAOYICUAV QOTIGHOV. To
ATOTEAEC O, EIVAL L0 TPOPOVDG OVALOAT ETIPAVELN Kot Oyl (ol Aglo emeavela, v Kot M

EMPAVELDL TOV AVTIKEWWEVOLV dev oALAleL. [32]

Ewova 2.2 H odaipa ota aplotepa sival xwpic bump mapping kot n odpaipa ota 6§l pe bump mapping
https://en.wikipedia.org/wiki/File:Bump-map-demo-full.png

. CCU - concurrent users givotr o aptBpdc tov ToTOXpOVEOY XPNOTOV Yo EVOv
nopo o€ o Tomobecio, 6mov 1N tomobecia gival £va dlKTLO VTOAOYIGTAOV 1| €vag Uovo
VTOAOYIOTNG, AVAPEPETUL GTOV GLVOAKO OPLOUO TOV ATOU®V TOL YPTGLLOTOLOVV TOV TOPO
péoa og o mpokabopiopuévn ypovikn mepiodo. O mOpog pnopet yio mopddsrypo va. givor
Eval TPOYPAULE VTTOAOYIGTY, £VOL aPYEIO 1) O VTOAOYIGTNG 6T0 GUVOLO Tov. [33]

o Mipmaps oto Ypa@ikd vIoAOYIoTH €ival TPO-VTOAOYIGUEVES PEATIOTOTOMUEVES
akohlovBiec eikdOvmy, Omov kdbe pio amd TIC omoieg eivan piol TPOOJEVLTIKA YOUNAOTEPNC
avdAvong avamapdotacn g it eikdvac. LKomdS Tovg eivat vo avéEncovy v tahTata

enpaviong kot va pewwcovy to aliasing artifacts. [34]

24



o Parallax mapping eivar po Peitioon tg bump mapping 1 tov KavOVIK®V
TEYVIKGOV Mapping mov epapudloviar oTig LVEEC o€ Tplodidotata rendering omwg to
Bwteomaryvidla. [a tov TeEMKO ypnoTn, oLTO GNUOIVEL OTL 01 VPEC OTMC Ol TolYol Omd
nétpa B €xouvv mEPLGGOTEPO eUPAVEG PAOOC Kol EMOUEVOS HEYOADTEPO PEAMOUO e
AMyOtTepn emppon| 6TV amdd0om g Tpocopoimong. [35]

o Plug-in (q plugin, add-in, add-on, addon, extension) eivar éva otoyeio
AOYIOUIKOO 7OV TPOGHETEL o GUYKEKPIUEVT] Agttovpyio. o €vo. VITAPYOV TPHYPOLLN
vroloytoth. Otov éva mpdypaupa vrootnpiler plug-ins, emtpénel to customization. Ta
ocvvnBiouévo mapadeiypoto ival ol Tpochnkeg mov ypnoomolobvtar oto, Web browsers
Y. TNV TPOGONKN VEWV AEITOLPYIDV, OTOC UnYovov ovoltnor, coapmtés 1oV 1 TV
duvoTdTnNTo XPHONG EVOS VEOL TOIOV aPYEiOV, OTTMG £VOG VEOL TOTOV Pivieo. [36]

o Reflection mapping givol pio 0moTEAEGUOTIKT TEYVIKT QOTIOUOV pE BAon ThV
EIKOVA Y10l TV TPOGEYYION TNG EUPAVIONC MLOG OVTOVOKAAGTIKNG EMAveLag pe T Ponbeia
LG TPO-CLGGMPELUEVIS EKOVAS VONG. H vor| ypnowonoteitot yio v amodnkevon g
EWKOVOG TOV  OMOUAKPLGUEVOL  TePBdAloviog mov mePPAALEL TO  TEKUNPLOUEVO
avtikeipevo. [37]

. Rendering &ivol 1 avtopatn dadikacio dSNUovPYiag (oG OTOPEUMGTIKAG N 1N
(POTOPEAMOTIKNG EKOVOC amd €vo LOVTELD d160140TATO N TPLEOAGTATO (1] LOVIEAD TTOV
oLAAOYIKA O utopodoay vo ovopactovv scene file) uéom mpoypappdTmv NAEKTPOVIK®OY
vroAoyiot®v. Eniong ta amoteléopata e epedviong evog TETO100 LOVTEAOD UTOPOVV VL
ovopactovv render. [38]

. Scene File givor évo apyeio oknvig OmOL mEPLEYEL AVTIKEIUEVO HE QWOTNPA
kaBopiopévn doun dedopévov N YAOocas. Oa mepiéyel yeoperpio, ven, QOTIGUO,
viewpoint kot TANPoQopiec oKiaoNng W TEPLYPAP| TG EKOVIKNG oknvig. Ta dedouéva
mov mepEyovtal oto apyeio oknvhg ofiPdloviar otnv cvvéyeln 6e €vo TPOHYPOLLLLO
eneepyaciog mov mpokeTar v eneEepyactel Kot vo eEAYETOL GE O YNOLOKY EKOVA M)
apyeio ewoveov.

o Screen space ambient occlusion (SSAO) eivor o TEQVIKY  YPOOIKOV
NAEKTPOVIKOV VLTOAOYIOTAOV YLl TNV OTOTEAECUOTIKY] TPOGEYYION TNG POLVOUEVNG
amodPPuENG Tov TEPIPAAALOVTOC G POy UaTIKO YXpdvo. [39]

. Script givot Tpoypaupato Ypoupéve yio Evo E101K0 TepIBAIAov ¥pOVOL eKTELEOT
(run-time) mov CVTOUATOTOOVY TNV EKTEAECT] EPYUCIOV OV B LTOPOVGAV EVOAAUKTIKA

VoL EKTELEGTOVV €0,G TTPOG Eva omd Evav avOpwmo. [40]
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J Shadow mapping 1 Shadow projection eivor po dwdwkacio pe v omnoio
npootifevial okiég oe tprodldotata ypoeikd vmoAoylot. Ot okiéc omuovpyovvTot
eréyyovtag av éva pixel eivor opatd amo v TNYN eTOS, Guykpivovtog to pixel pe évav
z-buffer N pio ewdva Babovg TG TPOPOANG TG POTEWVNG TNYNS, TOL ATOONKEVETAL IUE TNV
nopen veric. [41]

. Texture compression givat po eEEOIKEVUEVT] LOPPT CLUTIEOTG EIKOVMV OV £XEL
oxedlootel Yo v omobnkevon texture maps ce cvotfiuoto rendering yio tpiedidotato
ypoewkd. Xe oavtiBeon pe tovg ovuPatikods aAyoplBpove ocvumieong ewkoévag, ot
aAyop1Bpol cvumicong veNG PekticTomotobvtan yia TVyaio TpdcsPact. [42]

. Texture mapping eivor pia pébodog yio tov kabopiopd AETTOUEPELNG VYNANG
ovyvotntag, surface texture n mAnpoopieg ypdUATOG G £va YPOaPIKO 1 TPLGOACTATO
HOVTELO OV TapdyeTo amd VIToAoylotn. [43]

o Z-buffering emiong yvwom g buffering pdbovg, eivor 1 Swyeipion
ovovtetaypévov  BdBovg  ewkdvag oe  Tpodidotato  ypaglkd, 7mov  ovvilwmg
Tpaypatonolovvtor oto hardware kor pepikég @opéc oto Aoyiopko. Ipokettar yor pua
Aoon oto TpdPAnpa TG ardpoong yio To mola ototyeia pag rendered oknvng eivat opotd

Ko oo efvat kpoppéva. [44]
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Kepararo 3 Baowd Epyaieio yio Tnv avantoln £vog
mayviotov oty Unity Engine

Mo v avéntuén Tov rvteorayvididv 6g auT TV £pyacio xpnoLoToonKoy

Vo Pacikd epyareia

1. Tw v dnuovpyio tov visual content kot Tg TEMKNG EQOPLOYNG
ypnoponomdnke to mepiarrov g Unity engine (Kepdiato 2).

2.y v dnuovpyia tv SCripts mov eAéyyovv v pon Kot TV oAANAEnidpaocT TV
GameObijects ypnopormomdnke n C# (Kepdarawo 1) oe mepiparriov Visual Studio.

Y10 TPOTO PEPOG OLTOL TOL KePAAato O Tapovsiaotei To interface e Unity o
Ba yivet n avdivon tov factkdv epyaleinv. 1o de0TEPO UEPOS TOV KEPUANIOL Ot
TOPOVGLOGTOVV To. factkd epyaieio tov Visual Studio.

[Ipwv cvveyicovue v avéivon tov interface g Unity kot Tt duvatdtnteg pog
npocPépet Oa yivel avapopd mpmta oto Tt eivan oo GameObjects. To GameObject givor n
To onpovtikn évoto tov Unity Editor.

Kaébe avtikeipevo oto maryviolr sivar évo. GameObject, amd yapaxtipeg won
OLAAEKTIKA OVTIKEILEVOL OE PMOTO, KAUEPES Kot €101KA epé. Qotoco évo. GameObject dev
umopel vo, KAvel Timota dvo Tov,TPEMEL VoL TOL SDCOVUE 110TNTEG TPOTOV VO UTOPEGEL VO
yiver évag yapaxtipog, éva mepiPdiiov M éva €dwd anotéeopa. o va ddcovpe 610
GameObject tig 1816t TEG MOV YPEIGLETAL VIO VO YiVEL £V QOG, £va dEVTPO N pia Kpepa,
TPENEL va. TOL TpocHEcovpe components oe avtd. Avaloya pe TO €100C TOL AVTIKEILEVOL
mov BEAovE Vo SNUIOVPYNCOVUE TPOGHETOVLE SOPOPETIKOVS GLVOLAGLOVG components
oe évo. GameObject. [45] Zto 3.6 The Inspector Window yivetatr mepottépm avapopd

ota GameObjects.
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3.1 Interface tTng Unity
Y& avtn v evwotnta Oo avaivbei to Interface tng Unity.

<< Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone <DX11 on DX10 GPU> - X
File Edit Assets GameObject Component Window Help
S [0 | [] [tcenter| @Local ] [ & colab - | [ & | [Account_- | [Layers - | [Layout - |
= Hierarchy | W= #Scene € Game == © Inspector | Services Avm
te Al | Shaded /20| ¥ |<Q)| & - | Gizmos - | &-ATl

v Q untitled = |

~ Main Camera

This folder is empty

©All Prefabs
CL Al Modified
C1L ANl Conflicte

H O Type here to search

Ewkova 3-1 Default Interface tng Unity £k6oon 5.6.3

Amo v ewkova 3-1 mov deiyver v default katdotaon g Unity 6tav avoiyovue
éva, Kovovplo project pmopovpot va ywpicovue to interface oe 5 Pacika pépn ommg
umopovue va dakpivovpe omo v ewovo 3-2: toolbar, hierarchy window, scene view,

inspector window, project window. [46]

€ Unity 5.6.31 Personal (64kit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone <DX11 on DX10 GP}, - -] x

Toolbar

IS coie: o At -

iear sipeie = | © Inspector
- = -=

ave.f oA
v < untitled
Main Camera

Hierarchy Window Inspector Window

Oy

Project Window This fotder in sropity

Ewkéva 3-2 Interface tng Unity
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3.2 Project Window

STl

@ project Dok Onimaion % Animtr b
\Crute" ( ) J‘HW
D{}Favorites ﬂ Assets »
& Aimations
i Font
¥ & Aimations GPrefabs

Maln e Anmations |15 enes
{a Player Animations & Sarts
ot i Sounds
¥ i Prefabs G sprtes
{3 Cloud Prefabs
@ Collectable Prefabs
{3 Player Prefabs
G Scenes
¥ Seripts

¥ & Background Seript -
55 pallngkace ' fy—

Ewkova 3-3 Project Window

Y710 Project Window, umopovpe vo amokTHGove Tpoofacn Kot Vo SloyEPIoTOVUE TO
otoyeia (assets) mov avikovv oto project poc. [46] To apiotepd mAaicto epgavilel
douN Tov Paxélov Tov project g epaykn Aioto. Otav emiéyetar Evag PAKEAOC 0o TN
Mota, ta mepieyoduevo Tov Ba gpeaviotovv otov mivaka 0e&ld. Ta pepovouéva assets
gpeoviCovtar oto dg€l mAaiclo ®C €1KOVIdR TOL VITOSEIKVLOVYV TOV TOTO TOVG (SCript,

material, sub folder x.Ax.). [47]

3.3 The_Scene View

# Scene

| Gizmos *| (ATl

Ewkova 3-4 Scene View
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H Scene View givatl 1 dtadpaotiki] mpofoin otov kOGO mov dnpovpyovus. O
ypnouonomoovpe v Scene View yio vo emdé€ovpe kol vo tomobetiicovue tomia,
YOPOKTAPES, KAUEPES, PMTA, Kot OAOVS Tovg dAlovg Tomovg Game Object. H duvatotnto
EMAOYNG, XEPICUOV KOl TPOTOTOINGCNG AVTIIKEWUEV®V GTNV TPOPOAT GKNVIG Elvol LEPIKES
amd TIC TPMTES OELOTNTEG OV TPEMEL VO, LABEL KATO10G Y10l VoL apyicel va. epyaletat otnv

Unity.

[Tépa. and 1o mhaiclo Tng Scene View vrapyet Kot 1 ypouun EAEYXov yia tnv Scene
View 6mov pog emrpénet va emAEEOVUE S1APOopes EMAOYES Y10 TNV TPOPOAT TG GKNVNAG
KoL EMiONG Vo EAEYXETE OV Elval EVEPYOTOINUEVOG 0 POTIGUOG KOl 0 NXOS. AVTA TO GTOLXELN
eréyyov emmpedlovv puovo v Scene View katd v avamtuén kot dgv emmpedlovv 1o

ohokANpoUEVO Taryviot. [48]

3.4 The Game View

# Scene | € Game | e
WVGA Portrait (480x800) | Maximize On Play | Mute Audio | Stats | Gizmes *

31 Scale ()

Ewkova 3-5 Game View

To Game View c¢givar rendered amd v wduepo Tov Toryvidwod. Eivor
OVTITPOCHOTEVTIKO  TOL  TEMKOD  OMUOGIELUEVOL  Tayvidloy. Oo  ypelooctel  va
ypnoporomBovv pia 1 TEPIOCCOTEPES KAUEPES YL VO EAEYYOVUE TL TPOUYHOATIKA PAETEL O

naiktng otav mailel to moryviol. [49]
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Ao Vv gwova 3-6 mapatnpodue 0TI onmMg Kot oty Scene View vmdpyel pio

ypauun eréyyov yia v Game View kot Oo avolvcovpe to oo facikd and avtd. [49]
it Scene € Game 1 .=

WVGA Portrait (480x800) +| Scale (_» 0,41 | Maximize On Play | Mute Audio | Stats | Gizmos |~

Ewova 3-6 Game View Control Bar

a) To mpoto kovuni omd to apiotepd €ivor to ASpPect ko emrpémel vo
EMALEOVE DLOPOPETIKEG TIUEG Y1 Vo eAEyEov e Tmg Ba epeavileTon To moyviol o
006vec pe dapopetikovg AOYovg dtaotdoewv. Avt) 1 puBuion €xel oplotel mg
Free Aspect amo mpoemhoyn.

b) To dgvtépo kovumi givon to Scale Slider, kévovtog scroll mpog ta de€1d
Kévovpe peyéBuvon Kot LTOpoVUE VoL EEETAGOVILE AETTOUEPESTEPD TIG TEPLOYES TNG
Game Screen. Mog emutpénel emiong vo KAVOLUE GUIKPLVOT Yo Vo SOVUE
oAOKAN P TV 000V Omov M avAAvOoT TNG GLOKELNG Elvarl VyNAdTEPN Omd TO
uéyebog tov mapabvpov Game View. Eniong pmopodpe vo ypnooTooovpE To
scroll wheel kot to pecaio TANKTpo, Yo vor T0 Kévovpe owtd To Tanyviol Ba mpémet
va Bpioketon o€ kotdotoon Paused 1 Stopped.

C) To emdpevo xovumni givar to Maximize on Play ypnowuonotodue avtd 1o
TANKTPO Yo vo peytotomomoovpe to Game View (100% tov mapabdpov Editor)
Yo Tpoemokomnon TAnpovg 086vng (full screen) kotd v gicodo otnv Aesttovpyia
Play Mode.

d) Ag&ld amo to Mute Audio éyovpe to Stats button kavovrag click oe avt
TV EMAOYN UETAPOIVOVUE OTNV EMKAALYN OTATICTIKOV OTOEl®V, 1M omoio
nepiEyel Rendering Statistics yio tov (xo kot To ypa@ikd Tov mwoyvidon. Avto
etvar moAd ypNopo yoo MV Tapakoiovdnorn ¢ anddoong Tov ToYVIOOD EVEM

Bpiokdpoote oto Play Mode.

= Hierarchy [ - =
Create ~ o All

X MainMenu

Main Camera

- Canvas

EventSystem 3.5 Iapadvpo Iepapyiog

Main Menu Controller
Game Manager

Music Manager (Hierarchy WindOW)
To mapdBupo lepapyiog mepiéyel o

Ewova 3-7 Hierarchy Window Mota pe «éPe GameObject oty
tpEYoVGa okNVN. OPIGUEVES Amd OVTEG

elvon dueoeg epeavioetg apyeiov Asset

(omdg TP1odIAGTOTO LOVTELD) KOt GAAQ
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eivon teputtmoelg Prefabs, to omoia eivon tpocappoouéve avtikeipevo Tov anotehodv
TO UEYOAVTEPO UEPOC TOL Tayvidwov. Koaboc¢ mpootifevion kot  apopodvrol
avTIKEipEVO TNV oknvn, Ba epgavictodv kot Oa eEapaviotodv kot and v lepapyia.
And mpoemihoyn, To avtikeipeva (objects) mopatifevtar oto mapdbvpo lepapyiog pe
v ogpd mov &rovv Oomuovpyndel. Mmopodue va taivopncovpe €K vEov To
AVTIKEIEVO GVPOVTOC TO TPOG TaL TAVM 1 TPOG Ta Katw 1) kKavovtag “child” v “parent”
objects. H Unity ypnowomotei o €vvowr mov ovoudletor Parenting. Ortav
onpovpyeiton pior OpAdo AVTIKEWEVOV, TO OVMOTOTO AVTIKEIPLEVO 1| oknvi ovoudleTot
“parent object” kot OAa ToL OVTIKEILEVA TTOV OUABOTOLOVVTAL KAT® 0LTO ovopalovTot
“child objects” 1 “child”. Mmopobuat eniong va dnuovpynoovue nested parent-child
objects. T va kdvovpe omoladnmote avtikeipevo “child” gvog dAlov, umopodue va
kavovpue drag and drop to emdiwkodpevo child aviikeipevo oto emdiwkdpevo parent

avtikeipevo ot lepapyia. [50]

3.6 The Inspector Window or Inspector

© Inspector  [[Services - .= Ta project tov Unity Editor
& EventSystem ] Static = i i , i
Tag |Untagged | Layer |Defaule 3] OTTOTEAOOVTOL om6 moAromhd GameObjects
¥ .~ Transform @* 7ov mepiéyovv scripts, Myovc, mAéyporta
Position X 0 Y 0 Z 0
Rotation X0 v/o zo (Meshes) kat aALd ypaikd cTotygio OT®S To
Scale X1 Y1 Zil | .
v =& Event System (Script) e oot To Inspector Window epgoavilet
©

Script SEventSystem A , 2\ , 6
First Selected None (Game Object. © EMTOUEPELG  TANPOPOPLEG  GYETIKA pE  TOV
SEnH NaviaahiAD Exe tpéyov emieypévo GameObject, covumept-
Drag Threshold 5

v L. ¥ standalone Input Module (sc [@ # AopBovopevov  OAWV TV CUVIUPEVOV
Script wStandalonelnputM @ B B
Horizontal Axis Norizantal otoleimv (components) kat TV 110THTOV
Vertical Axis Vertical , ,
T S TOUG KOl HOG EMITPEMEL VO TPOTOTON|GOVLLE
Gancel Button el ™mv AsrtovpykotnTa Tov GameObjects ot
Input Actions Per Se 10
Repeat Delay 0.5 | GKT]Vﬁ L0, [51]

Force Module Active [ |

Xpnowonowwvtoag tov Inspector yuo

[ Add Component J
va. TpoPdiovpe Kol vo eTeSEPYOCTOVUE TIC
1010t TEC KO TIG pLOUicES oXEOOV OADV TMOV
otoyeiov Tov Unity Editor, copnepiiappa-
Ew6va 3-8 Inspector Window or Inspector VOUEVOV TOV GTOLEIDV TOL TTotyVvidlon Onmg
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ta. GameObjects, ta Assets kot ta vikdv (Materials), kabmg kat Tic pvOuioelg Kot Tig

npottunoelg Tov Editor.

Ortav eniléyovpe éva GameObject
eite amo tnv Hierarchy Window 7 to Scene
View, o Inspector sugaviel tic 1810tnTEG
OA®V TV COMPONENts Kot TOV LAIKOV TOV
ovykekpuévor GameObject. Xpnoupo-
mowwvtag  tov  Inspector  ywo  va
eneEepyaoTovpe TIC PLOUICES OWTOV TOV
components kot TV LMK®OV. ZTnV Kova
3-9 &yovue emieypuévo Eva GameObject ue
10 6voua Player. Otov ta GameObjects
éqovv  Tmpooappocuéva - custom - script
components o Inspector epeavilet Tig
dnuooteg petaPintég (public variables) tov
ovyKekpluévov  script.  Mmopodue  va
eneEepyacToOE OVTEG TIG UETAPANTES ©C
pvOuicelg pe Tov 1610 TPOTO OV UTOPOVLLE
va  emeCepyactodpue TG pvOuicelc TV
evoopotopévev otoyeiov tov  Editor.
Avtd onpaivel 6t pmoppovpe va opicovpe

e0KOAOL  TIC  TWOPOUETPOVS  KOL  TIG

| © Inspector Lgéjiqa; iﬂ_
i [Player || Static = =
Tag | Untagged ¢/ Layer | Default ]
Prefab | Select | Revert | Apply |
| ¥ .~ Transform @ %
Position X -2.32 Y032 |2[0
Rotation X 0 Yo 20 i
Scale X{1.3 [¥[13 |z)1 |
| v |V sprite Renderer %,
Sprite |:IPlayer_7 | @
Color ( | 2
Flip LIX )Y
Material W Sprites-Default  ©
Draw Mode | Simple 4]
Sorting Layer | Default s
Order in Layer {2 !
» 3o ¥ Animator %,
» <  Rigidbody 2D &,
» M |V Box Collider 2D &,
| v ¥ Player (Script) &,
Script Player o
Speed 8 |
Max Velocity 4 |
» || ¥ Player Bounds (Script) %,
v |z ¥ Player Score (Script) %,
Script PlayerScore (o]
Coin Clip '+ coin sound )
Life Clip - life sound | ©
[N P o S DR Ms___ m_ o _x= b g _-_ [l P

Ewova 3-9 Inspector Window tou GameObject Player

TPOEMAEYUEVEG TWEG oTa  SCHPS  Y®PIG VO TPOTOTOWCOVHE TOV KMOKO  HOG.

O Inspector |[SEFVIEEST &=

. Tags & Layers @

L

" Tags
Tag 0 Cloud
Tag 1 Deadly
Tag 2 Background
Tag 3 Bounds
Tag 4 Coin
Tag 5 Life

¥ Sorting Layers

> Layers
Ewova 3-10 Inspector Window for Tags&Layers

O Inspector emiong pog diver v
dvvatdtTTo Vo OTIAEovpE Kot Vo opicovpe
ywo. to. GameObjects pog oto mayvior tags
ko layers. To tag sivar po AéEn avagopdc
TOVL UTOPOVUE VO OVTIGTOLYIGOVUE GE £va M)
neplocotepo. GameObjects. Ta tags pog
Bonbave vo evtomicovpue GameObjects yia.
scripting oxomovc.

E&aocparilovv 0Tt dev yperdletor va

npocbécovue yepokivita GameObjects otig
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ektebelpéveg 1010tNTEG €vOC SCript ypnowomownvtag drag and drop, e&owkovoudvag £tot
xpOVO Otav ypnouonoleite o id1o¢ Script kmdwkag oe molhd GameObjects. Ta tags sivot
emiong ypnotpa yuo evepyomotnoelg eEréyyov Collider scripts. Ipémel va vroloyicovv av o
TOUKTNG AAANAETIOPA Yior Tapddetypa e Evay gx0pd 1 éva collectable. [51]

Ta Collider components kabopilovv To oMo £VOG AVTIKEEVOD Y10 TOVG GKOTOVG
TOV LOoIKOV cvykpovoewv. ‘Evac collider o omoiog givor adpatog dev ypedletar va givor
aKpifdg to 1010 oYNUE HE TO TAEYHO TOV OVTIKEWUEVODL KOl GTNV TPOyUATIKOTNTO pio
TPAYLO TPOCEYYION €Vl GLYVE OO OMOTEAECUATIKY Kol adwaipetn oto gameplay. Mg
TpooekTIKY tomobétnon kot peyébvvon ovvletor Colliders umopodv ocvyvd va

TPOGEYYIGOLV TO GYNUA EVOC OVTIKEWEVOL OPKETO KOAQ OOTNPOVTOS TOVTOYpOVa Lia

yaumAn xpnon tov eneepyaot pag. [52]

Me v avaeopd tov Inspector Window «keivel 1o mpdTo PEPOS TOV KEPAANIOV
7oL NTav Yo TV Topovoiacn tov inteface g Unity. O okomdg g endpevng evotntag
elvarl va yiver pio ava@opd tov TPoypAUUATOS TOV ¥PNCIoTomOnke Yo vo Ypaetel o

K®OOKOG ToL TToryvidtov to Microsoft Visul Studio.

3.7 Microsoft Visual Studio
To Microsoft Visual Studio eiva éva ohoxkAnpopévo mepipdilov avamtvoéng

(intergrated development environment) (IDE) and tv Microsoft. Xpnowomoteiton yio tnv
avATTUEN TPOYPOLUUATOV NAEKTPOVIK®Y VIToloyloT®dv kabd kat yioo web sites, web apps,
web services kot epappoyés kivntmv. Mropel vo mapdyet native code ko managed code.
To Visual Studio mepihaufdver éva mpdypoppo enelepyocioc KMOKO TO 0mOio
vrootnpilel to IntelliSense kobmg kot o code refactoring. To Visual Studio vrootpilet
36 S10QOPETIKEC YADOOEG TPOYPOUIATIGHOD Kot enttpénel otov code editor ko debugger
vo  vmoompilelt  oe  O@opeTkoVs  Pabuovg  oxeddv  omodNmoTE  YAMOOW
TPOYPOUUATIGHOD, VIO TNV TPobTOheon OTL LRAPYEL Yo TNV CLYKEKPLUEV YADGGO
vrepoia vrootpiéels. Ot evoouatopéveg yAowoosg mov meptiapfavel sivan C, C++,
C++/CLI, Visual Basic .NET, C#, F#, JavaScript, TypeScript, XML, XSLT, HTML «o1
CSS. Opwmg vmapyet vroompién yoo GAAES YADOGEG TPOYPUUUOTIGHOD O0mms, Python,
Ruby, Node.js givar kdmoteg peta&h dAhmv, 1 vrootpiEn tovg eivol dabéoun pécwo
Plug-ins. Télog n mo Paoikn kot oA, €kdoon tov Visual Studio, the Community Edition

datiBeton dwpedv. [53]
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3.8 Baowd yopoktnprotikd tov Visual Studio
[Mapoaxdtom Oa mapovolactovy kdmowo Pactkd yapaktmpiotike e Visual Studio.

H evéomto avt dgv €xel okomd v TANpNg avaivon tov duvatotitov g Visual Studio,

OALG TNV OVAQOPA KOt OVIADGT| TOV L0 BACIKAOV YOPOKTNPLOTIKOV TNC.

3.8.1 Code Editor

Onwc kabe drlho IDE, mepthaufavel évav code editor o omoiog vrootnpilel v
EMIGNLOVOT] TOL GUVTOKTIKOU KOL TNV OAOKANP®ON KOOIKO YPNOCLUOTOIOVTOS TO
IntelliSense ywo petafintéc, Aertovpyieg (functions), pebdodovg, Ppodyovc kot LINQ
queries. To IntelliSense eivar pio epapuoyn oroxkinpwong k®dwka omd v Microsoft,
TEPLOGOTEPO YVOOTN amd v ypnon oto Visual Studio, emiong vmoompiletor yio T1g
YAdooeg mov mephappavovror kabmg kot yioo to XML kot yioo CCS ko JavaScript. Ot
TPOTACELS OWTOUATNG CLUTAN PO epeavilovtal oe €va medio ympig AMoteg dimha oT0
napdbvpo tov code editor, kovtd otov editing cursor. And to Visual Studio 2008 ko
LETEL, 01 TPOTACELS ALTOUOTNG CUUTANPMOONG UTOPOLV VAL YIVOLV TPOCOPVE Ndtopaveig
yio vo PAEmovpe Tov KOO yopig va  gumodifetar amo Tig mpotdoels. [53]

‘Evag source code editor eivor éva mpoypappo eneepyociog KEWEVOL TOL £)EL
oxedlotel €101IKG yloo TNV emepyacic. Tov myaiov kddwka (source code) twv
TPOYPOUUAT®OV VTOAOYIOTH AO TOVS TPOYPOUUATIOTEG. Mmopel va givan o avtdvoun
gpappoyn 1 propel va evoopattodel o éva IDE 1 o€ mpoypappa epmynong totov (web
browser). Ot Source code editors givor to o Pacikd epyareio TPOYPOUUATIOHOD, KAODS
N OepeMdONG SOVAELD TOV TPOYPAUUATIOTOV Eivar va Ypapovv Kat va, enesepydlovion Tov
myaio kddka. [54]

To Visual Studio dwBéter background compilation. Kabdg o kddwkag ypdeetot to
Visual Studio ocuvvbétel 6T0 TOPACKAVIO YO VO TOPEYEL TANPOPOPIES GYETIKA HE TO
opdiuata ovvtaéng kor compilation errors, to omoia emonuaivovtol pHE KOKKIVY
KOHOTIOT  vroypaupion. Ot wpoeldomooelg  emonuaivovtol  Ue (ol TPAcvn
vroypaupion. To background compilation dev dnpovpyei ekteréoipo KOdKa, KOOGS
amottel  dopopeTikd compiler amd avtdv mov ypnolpomoteitar yo T dnuovpyia
ekteléotpov kmdwka. To background compilation apyikd sionydn pe ™ Microsoft Visual
Basic alAd €xel mAéov emektobel Yo OAeg TIC YAdooeg mov meptlapfdavovtar oto Visual

Studio. [53]
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H Visual Basic givon po yA®ooo mpoypoupaticpod mov Poociletor og yeyovota
tpitng yevidg (third-generation event-driven) kot givan éva IDE and thv Microsoft yia 1o
Component Object Model(COM) 10 mp®t0 LOVTELO TPOYPOUUATIGHOD KOl KUKAOQOPNGE
10 1991 xou dnAodnke wg legacy katd v didpkea tov 2008. Etov TpoypoppaTioud,
legacy system givaur puo modod uéBodog, texvoroyia, cOGTNUA NAEKTPOVIKOD VITOAOYIGTN
N mpodypoupa. Avtd umopel emiong va onuaivel 0TL T0 GVOTNUO lval EEMEPACUEVO T

ypewdletal aviikatdotaon. [55] [56]

3.8.2 Debugger

To Visual Studio mepihappdaver €va TpOYpPAppo. EVIOTIGHOD GQUAUATOV 7OV
Aertovpyel 1000 ¢ eviomopuds oceoiudtov oe source-level 6co kot g epyodeio
EVTOTIOUOL GQoAUdTOV ot eminedo pnyavng (machine-level). Agttovpyel 1060 pe tov
managed code 6co kot pe tov native code ko pmopei vo ypnoyomowmfei yio TV
AVIYVELOT EQPAPUOYDV YPOUUEVES GE OMOLONTOTE YAMooa vrootnpiletar amo to Visual
Studio. EmmAéov, pmopel emiong vo. emGLVATTETOL O TPEYOVGES OLOOIKAGIEG KOl VOl
napakorovBel kol va gvtomilel cedApata oe avtég Tig dwdwkaocies. Edv évag mnyaiog
K®OwKag eivarl dtabéotpog yio running process, speovifel tov kadiko Kobmg ekteAsiTol.
Edv dev givar dwabéoyog pmopei vo. eppaviotel n amocvvapuordynon(dissasembly). To
Visual Studio Debugger pmopei eniong va dnuovpynoet memory dumps kabmg kot va tig
poptdoet apydtepa ya debugging.

O Debugger enttpénet Tov kabopiopd onueiov draxomnc(breakpoints) kot watches.
Ta breakpoints emtpénovy v TPocwPvY SKOMTY TNG EKTELEOT|G TOV KMOIKO, GE U0l
ovykekpuévn Béomn, evd ta watches mopakolovbovv Tig TIHEG TV HeTAPANTOV KOt TV
e&éMén g extéleonc. Ta breakpoint pmopovv va givar vad Opovg, dmAodn va
gvepyomolovvtal Otav TANpovvtal ot Tpoimofécselc. O KMOKag pmopel va petakivnOet,
OnAadn va TpéEel pa Ypappn Tov Tyoiov kmotka Tr eopd. Mmopel gite va slcaydyet
Aertovpyieg yio va eVIOTICEL GOAALOTO GTO ECMTEPIKO TOV, €ITE VA TEPACEL EXAV® TOV,

dnhadn n ektéleon evog function body dev eivar dtabéoun v yeipoxivnn embedpnon.
[53]

3.9 Visual Studio Tools kon aAinieniopaocn pe Unity

To Visual Studio emttpémnel 6T0VG TPOYPUUUATIOTEG VO YPAPOLV ETEKTACELS YLOL
enekteivouy TIg duvatotNnTeG TOL. Ol EMEKTACELS £PYOVTAL UE TN HOPPN HOKPOEVIOADV

(macros), add-ins, ka1 taxétwv. [53]
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e Ol HOKPOEVTOAEG OVTITPOCMTELOVY EMOvVOLOUPavOLEVE KaBKOVTO Kol
OPACELG TOV O1 TPOYPUOUOTIOTES LWITOPOVV VO, KATAYPAYOLV TPOYPUULOTIKA
v amofnKevoT avamapayyn Kot dtavour). Ot HoKPOEVTOAEG WGTOGO dEV
UTTOPOLV VO EQOPUOGOVV VEEG €VTOAEG 1 va dmpovpyncovy mapdbvpa
epayareiov.

e To add-ins mopéyovv mpdoPacnoto poviélo avtikeypévov tov Visual
Studio kot pmopovv vo. odniemdpovv pe ta epyareior IDE. Ta Add-ins
UmopovV vo. xpnolomombody Yoo TNV EQUPUOYT VE®V AEITOLPYLDV KOl
umopodv vo mpocBécovv véa mapdabuvpo epyoreiov. Ta mpocHeta
ouvv’'deovtal oto IDE péow COM kot pumopovv va onpiovpyndodv ce OAeG
115 COM-yA®ooec.

e To maxéta dnuovpyodvior ypnoonowwvrag to Visual Studio SDK kan
TOAPEYOLV  TO  VYNAOTEPO  €mimedo  emeKTtOoLOTNTOC. Mmopodv  va
onpovpynoovv  oxedlaotés Kot Ao gpyodelo  kabdg kol va
EVOOUATOGOVYV AAAEG YADGGES TPOYPOUUATIGLLOD.

Evd o Unity Editor eivar 18avikdc yio vo gtidéovpe va mayvidl dev pmopei vo
ypayelr tov kmdwko poc. Me to Visual Studio Tools ywo v Unity pmopovue va
ypnowomomcovpe tov editor, tov debugger kot tig dAleg dvvatdotnteg Visual Studio yio
vo. dnpovpynicovpe SCripts ywa éva project yuo v Unity ypnoyonowdvtog C#. AAAG ta
gpyareio Visual Studio yio v Unity éyovv eniong fadid evoopdtmon (deep integration)
ue tov Unity Editor, moté va Eodedete AMydTepog ¥pOVOC Yo VoL KAVOLUE OTTAEG EPYAGIES,
vo mapéyel Peltidoelg mapaymykotntag yo v Unity. [57]

H eveopdtmon tov Visual Studio pe v Unity pog emtpénet ta e€ng: [58]

e H povada Unity Project Explorer epoavilet oddkAnpo to project g Unity
uéco oto Visual Studio ypnowomoidvtag v 00 epapyio. woOL
enpaviCetar oto Unity Editor.

e H evooudtwon g Unity console gupaviCer tnv £é€0do and to mapabvpo
console Unity angvbeiog oto mapddvpo cedipatog tov Visual Studio.

e  Mmopovue va Eexwvipoovpe to debugging tov moyvidiod pog amnd To
Visual Studio yopic va emotpéyovue otnv Unity.

Extoc amd mv xabiepopévn mopayoykoémto tov Visua Studio yio to ypayipo
koowko oe C#, ta epyoreion yw v Unity mapéyovv mpdcobeteg duvototnTeg

napayoykoémras. [58]
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e To ypouaticpd oy cvvraén ywo v yA®oco ShaderLab tg Unity pog
Bonba va evtomilovpe AdOn ota shaders pog Tpv yivouv ocpdiuata.

e O 0dnydc MonoBehavior pog divel v dvvototnto va mepmyndovue ce
uio AMota pe tig oopmepipopés g Unity kot va dnpovpynocovue KoK
boilerplate yia copnepipopéc mov umopel vo unv yvopilovpat.

e IIpocPaom og documents tng Unity amo to Visual Studio

Téhog Ba akoAovONoeL  evOTNTA Yo TV EXEENYNOT OPIGUEVOV GUUOVTIKOV OpOV,

61OV M ardO0GN TOVG OeV glval QKT e pia AEEN 1 PPACT) GTO EAANVIKA.

3.10 Ezme&nynon copavrik@v 6pov

Component Object Model (COM) givat éva mpotumo dVLOSIKNG SlaGHVIESTg
Yoo TO AOylouikd components mov elofyoye 1 Microsoft to 1993.
Xpnowomoleitor Yoo vo €TTPEYEL TN SHOVPYIN OVTIKEIUEVAOV EMKOWVOVIOG
petalld ddkacldv oe va upy Pdopa YAwoohv mpoypoppaticpod. H ovoia
t0v COM gtvan évag YA®GG1KA 0vdETEPOS TPOTOS VAOTOINOTG AVTIKEILEVMV TOV
UTopovV va ypnoiponombovy ce dapopetikd mepPdAiovia and ekeiva ota
omoio dnpovpyndnkav. [59]

Machine Code or Native Code givar évo 6GOVOLO EVIOA®V OV €KTEAOVVTOL
anmevbeiag and v CPU. [60]

Managed Code givor k®dikog mpoypdupatog mov omortel kot Oo exteleitan
uévo vmd v dayeipion pog ewovikng pnyavig CLR ocuvvniboc tov .NET
Framework. [61]

Memory Dump ctov TpoypOoUUaTIGHO OTOTEAEITOL OO TNV KOTOYEYPOUUEV
KATAoTOoN NG UVAUNG €pyaciog €vOC TPOYPAUIOTOS VTOAOYISTH G i
OVYKEKPIUEVN]  YPOVIKN]  OTIYUY, YEVIKAL OTAV  TO  TPOYPOUUO  £XEL
katappevoei(crashed) i £yetl teppotiotei acvvibiota. [62]

Prefabs To prefab mov pag enttpénel va amobnkevoovpe éva GameObject pe
O6Aa ta components kat Ti¢ 1010tte Tov. To prefab Aeitovpyel w¢ TpdTLIO AT
T0 OTO10 UTOPELTE VO SNUOVPYNGETE VEEG ELPAVIGELS AVTIKELLEVOV GTNV GKNVY).
Omnotecdnmote enelepyaoieg mpaypatomoovvton o€ prefab asset avravakimvrot
GUECHG OE OAEC TIC MOPACTAGELS TOL TOPAYOVTOL GO OLTO, CAAE HITOPOVUE
EMIONG VO OVTIKOTAGTNGOVHE TO. COMponets kot 15 pvOuicelg yoo kdébe

drapopetikd avtiypapo tov GameObject Eeywpiotd. [63]
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Rendering Statistics I'a v Game View Yrapyet £va kovumni stats button otov
TatHoovE TO Kovumi avtd évo mapdbvpo emkdAvyne epeaviCetor. To
napdbvpo avtd eueoviCer rendering statistics oe mpaypotikd ypdvo, to omoia
gtvon ypnowo yio v Bertiotonoinon g amoddoonc. [64]

Software Develepment Kit (SDK) ‘Eva SDK 1 devkit givan cvovifog éva
oLUVOAO gpyodelVv avATTLENG AOYICUIKOD 7OV  EMTPEMEL TN OMpovpyio
EQAPYUOYADV Y10 VO, CLUYKEKPIUEVO TOKETO AOYIGLUKOV, Aoylouko framework,
hardware platform, ovotua vroloyiot, Kovoolo PrvieomaryvVidumy,
AEITOLPYIKO cLGTNUO 1] TAPOUOLN TAUTPOPLO avATTVENC. [ va eumAlovticovy
EQAPUOYEG TIPONYUEVEG AEITOVPYIES, SLAPNLICELS, £100TOGELG PUSh Kot TOAAG
GAAQ, O1 TEPIOCOTEPOL TPOYPOUUOTIOTES EPOPUOYDOV EPAPUOLOVY GLYKEKPLUEVA
Kt ovantuéng Aoyiopukov. [65]

XML Documents ctov mpoypoploTicpnd ival pio yYAOGGo GNUOVOTG TTOV
kaBopiletl £vo GULVOAO KOVOVOV Y10 TNV KMOOIKOTOINGT EYYPAP®Y GE LOPPT TOV

glval avayvooiun 1060 and tov avOpmmo 66O Kol avVoyVAOGCIUN om0 HNyoVES.
[66]
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Kepaiao 4 Anpmovpyia Bivteororyvidiov ety Unity

Ye avtd 10 KEQAANO Ba avaAvBodv o1 KOOKEG TV PVIEOTOLYVIOU®Y TOV
dMovpyHONnKay 6NV SLEPKELD AVTNG TNG TTVYLOKNG epyaciog pe tv xpron tg Unity kot
oe yAdooo C#. EmmAéov Oa yivel tepattépm avaivon Tmg HTopovie Vo TPOGHEGOVE Kot

va dnpovpynoovue £va animation péow tov animation window tg Unity.

4.1 Awayeipnon Tov Assets

Elvar onuavtikd va Adfovpe vroyn pog otov Kavovue éva, project owtod Tov
ueyéboug, 6t 1 dayeipnon tov Assets tov project sivar e£opeTikd onuavtiky Yo AOyoug
nopoyoyikomrog. Qg Assets opilovpe ta apyeion Scripts, to Animations, Scenes kT mov
avnkovv oto Project. Avto emtvydveton yopilovtag to ASSets og pakélovg. v eikova
4-1 Brémovpe oto Project Window ot €yovpe yopiocet to Project pog oe 7 Pacikovg
eakélovc: Animations, Font, Prefabs, Scenes, Scripts, Sounds, Sprites.

@project | OConsole O Animation % Animator 3
‘Crute'» o 4\ :
» Lf Favorites | Assets »
& Animations
& Font
- 3 Prefabs
& Font 3 Scenes
» ﬁ Prefabs &5 Scripts
ﬁScenes &5 Sounds
» ﬁ Scripts &5 Sprites
& Sounds
» & Sprites

Ewova 4-1 Project Window armno to mawyvist Jack The Giant

e Xtov pdakero Animations £yovpe Ol To. amimations g yio o project.

e 210 @akeAo Font éyovpe TV YpOUUOTOGEPE TOV YPNGLLOTOLOVLLE Y10, TO
Keipevo mov epeavifeTor oTov moikT

e Xtov @akelo Prefabs éyovue 6ha ta prefab tov GameObject.

e 210V QdKeLO Scenes meptEyovtol OAES Ol OLOPOPETIKES GKNVES TOV EYOVLLE
yo. To oy vior .y Main Menu, Option Menu

e Xtov @akeAro Scripts mepiéyovrar OAo ta SCripts tov moyvidiov. Avtdg o
(QAKELOG EIVOL O GLUOVTIKOTEPOG Y10 TO Project kabmg mepiéyel TV KOdIKa

v, kGOe Object.
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e Xtov @pdkelo Sounds mepiéyovtal OGAOL Ol YOl OV YPNCULOTOOVUE GTO
oy viol
e Xtov pdakeAo Sprites mepiEyovral OAEC ot €1KOVEG TTov Oa ypnoiporonfovv

070 Ty VidL Ko givot 0 d€HTEPO GLUAVTIKOTEPOG Y10 TO Project.

Av kat glvar govopevikd gukoldTteEPO vo. Tomobetioovue OAa To SCripts oe éva
ueyéAo SCript, otV TPAYUATIKOTNTO OLTH 1 TPOKTIKA €ivan mpoPAnuotikn. Eivor wo
TOPAY®YIKO Vo OadOTOIGOVLE Ta, SCripts avd GameObject yati étot kdmolo aAloyr| 610
GameObject avto pmopei va. emmpedoet povo évor SCript Kot amogevyovior Aadn kotd to

editing Twv scripts.

Ymv endpevn evomnta Bo ovoeepBel o TpOTOC pe TOV Omoio pmopovuEe vo

YOPICOVLE [0, EIKOVO. GE TTOAAG SPrites kot va dnpovpynoovpe Eva animation pe ovtd.

4.2 Xmpropdg sprite kot dnuovpyio animation

Oa mpENeL va avayvwplotel 6w n tepdotia cupPoAn tou meptBaliovtog Unity wg éva
gpyoheio (tUmou EABETIKOU GOUYLA) TTOU ETUTPEMEL O €va Kol POvVo TiepBAAAov Tov Slaxwplopd
oe TMoMG SladopeTikd sprites Kal tnv dnuloupyia animations pe tnv xprion Animator Window,
Animation Window, Sprite Editor kat 6Aa va cuvepyalovtol aueoa (seamless integration) petay
TOUG.

O Sprite Editor tng Unity givau éva 1oyvpd epyaieio To 0moio pag d1EVKOADVEL Yo
mv e€aywyn otoryeiowv omd po oHvOetn ewova. Xoyva eivar mo Poikd vo cuvovalovpe

TOALGQ GYETIKA Ypapikd pali o€ po eviaio euoval.
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4.2.1 Awdwkaocio eEaywyng Sprite amd pia ewkéva

& Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone <DX11 on DX10 GPU> - g x
File Edit Assets GameObject Component Window Help

(& @ S [ o) [center] @iocal| (> [ S collab - [ & M Account_- | Layers - | tayout -]

= Hierarchy | @ = ¥ Scene | € Game w= | O Inspector | Services aom
| Creare -| AT S| e 5444 Player Import Settings @2
v € untitled FEFT)

! [ Open
Main Camera

Texture Type | Sprite (2D and UI) 3]
Texture Shape > :
Sprite Mode Single i

Packing Tag B Singie

Pixels Per Unit v

Multiple

Mesh Type i

Extrude Edges Polygon

Pivet | Center

L)}
Sprite Editor
» Advanced

Wrap Mode
Filter Mode
Aniso Level

@ Project O console © Animation  #§ Animator

Create ~ Q | A% x|

¥ Favorites Assets » Sprite
104 )
£

¥ &l Assets

4.\‘ s

381250 (NPOT) RGBA 32 bit 372.1 KB
>

. Player.ona Om— !

Ewova 4-2 Bripa Npwto

Yy ewovo 4-2 égovue 10 mPOTO Pripa. Xto Inspector Window to mpodra
nphypota mov wpémer vo tpociéovpe mpy avoifovpe tov Sprite Editor sivar ta €€ng. To
Texture Type tng swkovog vo givar Sprite (2D and Ul) kot to Sprite Mode npénet and

single va to aAAGEovpe oe Multiple.

Sprite Editor i
Sprite Editor ¢/ Slice ¢| Trim Revert | Apply | [ | @ue— &
Type i : ount ~ | [Layers - |{Layout |
Pivot
Custom Pivot Y0

Method [ Delete Existing 4 ; ¥ 2 Pixels Per Unit 100

& X

B Inspector | Services
P

Mesh Type [Tighe  ¢]
Extrude Edges (s [1

Sprite Editor

Advanced
Wrap Mode

Filter Mode
Aniso Level

Default
Max Size
Compression
Format
Use Crunch Compre [

; 3

. y & |
b

3
W : ;
5 L= = % Al
:‘ ; y
: 2
0 b o 4 b

381x250 (NPOT) RGBA 32 bit 372.1 KB
L3
Tione T Tigne ¢

i.Player.pna AssetBundle

Ewova 4-3 Bjpa Asvtepo Sprite Editor Window

Yy eikova 4-3 PAénovpe 1o mapdbvpo tov Sprite Editor. e ovtd 1o Prjno

natdvtog o drop-down kovumi Slice BAémovpe Tig emhoyéc mov eppaviovior. Xto Type
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daAéyovue v emroyr Automatic ko mataue Slice yio va yopioer o Sprite Editor v
ewovo oe ToANG sprites. Emiong pmopodue va ywpicovpe tmv €ikova og SPrites xo
yepokivnta, 1 oAndela OpmG givol Twg ToAd omdvia Bo ypelootel enedn o Sprite Editor

g Unity givan e€aipetikdc oo va Eeympilel avtopoto to Sprite and pio eicova.

- ax
9 Sprite Editor | =
File Edit Assets GameObject Componef sprite Editor 2| Slice 4| Trim. Revert | Apply | [B) | Que— 8
- a
(O[S HFE) [=cener
= Hierarchy | .
| create | GeAT 5
v € untitled*
Main Camera
O
¢
Sprite ‘
Name Player_0
Position X2 Y130 B¢
w9z H (120
@ Project [ console © Ani Border LD T0
Create = R0 B0
P Favorites Assets » Sprite y Pivot | Center.
= Custom Pivot X0 Y[o
¥ 5 Assets -
__ " Sprite_ - v
4 »
" O o >
Bl riaver.i ¢ Ol el wd
[=] ! 1 SR B 2
=iPlayer_7 58 S 2 >
8 0 (NPO BA B
i#.Player.pna (O—

Ewkova 4-4 Brjpa Tpito Sprite Editor Window mou 8&LyvelL T0 TeAIKO aMOTEAECHA

Yy ewova 4-4 PAémovpe to tehMkd amotédecpa. O Sprite Editor éyel yopicel v
glKOva. o oKt Sprites. Mmopovpe vo Egxmpicovpe To dapOpPETIKG SPrites kabmg

dakpivovpe To oploBetnuévo mhaicto yia o k@Oe sprite.

[Mopokdteo Oo xpPNCLOTOMGOVLE T SPriteS Tov SNUOVPYNCALLE TPOTYOVUEVOS YLOL

vo pTiaEovpe Evo animation.
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4.2.2 Anmovpyie Animation

) Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> = X
File Edit Assets GameObject Component Window Help

(O[S [EPE] [cener] Siocal |

= Hierarchy g © Inspector

| Create -| @A ks i Real e —— 7 Sprites
¥ Q untitled* = -

Main Camera

Name -
Pivot Center
Baorder Li0 B:O RO T:0

7 Sprites
& Project
| create -

L Ly .
» | /Favorites | Sprite = EJ

¥ G Assets - o
P P

Player_3

Previewing 6 of 7 Objects

ii.Player.ona

Ewéva 4-5 Biipa Mpwto

"o to TpodTo Ppa emiéyovue ta Sprites mov Bélovue vo Eyel To animation pog
Kot To. Torobetovpe oto Scene View. Tav anotéleoua ovtg g evépyelog pag o Editor
dnuovpynoe évo. GameObject pe Ovopo Player 0 mov mepiéyel Oho too Sprites mov
emALEapE. TNV GUVEYELD GTOV (AkeAD TV ASSEtS @tidyvovue €va AKEAO LEe Ovopo

Animations kot torofetovpe ekel to animation mov dnuovpynOnKe.

& Unity 5,6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> - X
File Edit Assets GameObject Component Window Help

(] S [ 5 o) [ center] Siocal] " ' (& ] [accomnt_
= Hierarchy =| © Inspector |8
| Create | G oH | G
v  untitled*
Main Camera
Player_0 Narrow the Selection:
1 1 Animation Clip
Ed1 Animator Controller

8 Project
| Create -|
» | Favorites | Assets » Sprite

¥ G Assets

== Sprite

Elplayer_6
-\ Player_7
» Player

V Player_0

Asset Labels

| EPlaver 0.controller o tund

Ewkova 4-6 ATIOTEAECLOL TOU TPWTOU BRHATOC
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& Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> - X
File Edit Assets GameObject Component Window Help

EIECISEA

= Hierarchy = | i Scene
| Create -| (A O ||| shaded
v € untitled*
Main Camera

© Inspector
9 W [Player 0 ] [ static v
Tag [Untagged _ ¢] Layer [Default ¢

¥ .~ Transform

@ Sprites-Default | ©
Draw Mode
Sorting Layer

Order in Layer
v 32 [ Animator

Controller
Avatar
Apply Root Motion

8| le O Animation

T Update Mode
Lo [mefw|»| Culling Mode
| Player Clip Count: 1

urves Pos: 0 Quat: 0 Euler: 0 Scale: 0
Muscles: 0 Generic: 0 PPtr:
Curves Count: 1 Constant: 0 (0.0%)
Dense: 0 (0.0%) Stream: 1 (100.0%)

» [Player_0 : Sprite

[ Add Property |

Sprites-Default 2,
Shader | Sprites/Default -

Add Component ]

Dopesheet |  Curves

Ewkova 4-7 Animation Window

Env gwova 4-7 emréyovtog to GameObject mov dnpovpynnke kot anyaivovrog
otov Animation Window BAérovpe to animation mov £yet dnuiovpyndei amo v Unity. H
Unity amd povn g tomobetel Eva sprite ava devtepdrento. Emdéyovtag to Play Button

UTTOPOVLLE VO SOVLE TOV YOPOKTIPO VO, KOLVIETOL GOV VOL TTEPTOTUEL.

€ Unity 5,6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone <DX11 on DX10 GPU> - 8 X
File Edit Assets GameObject Component Window Help
I IR =% Center | ® Local > 11 M & Collab » | [ & | [Account - | Layers - |[Layout -
= Hierarchy ©® Animation © Inspector
| Create -| (@Al D L@ [l > M 0 0:00 0:01 0:02. LI Player_7 &,
v Quntitled* = || 1de ¢/ Samples (60 1 <4 | (o | ’ .
Main Camera |

Player_0 Name Player_7

Pivet Center
Border L:0B:OR:OT:O

[ Add Property J

| Dopesheet | cCurves |4

@ Project
| Create * |

b Favorites  Assets - Sprite
¥ it Player
¥l Assets
& Animation
= Sprite

i Player.pna

Ewkéva 4-8 Bpa Asutepo
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o to dgvTepo Pripa tomobetovpe to Animation Window oto Scene View kot
gmAéyovpe to sprite pe to dvopa Player_7 kot to tomofetodpe oto Animatio Window. Mg

aVTOV ToV TpOTO dNpovpyovpe v idle katdotaomn tov animation poc.

Q Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> - g X
File Edit Assets GameObject Component Window Help

(O [ 5 [ JEi =cemer] Sioca ]

= Hierarchy # Scene €G | © Inspector Servi
| Create - | Shaded = -| A ) Exit @e
¥ S untitled* -

Main Camera

Player_0

ject *2 Animator
| Layers || Paramete: ® Base
‘Qriiame &

List is Empty.

Animation/Player_0.controller

Ewkova 4-9 Animator Window péta to Bripa 2.

2 Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone® <DX11 on DX10 GPU> - 8 X
File Edit Assets GameObject Component Window Help
o]
= Nlerlr‘chy | i Scene €Ga .| © Inspector
Creats * | Shaded - | 3 - e
r Quntitied* - - 7
UMt S g
Main Camera
Player_0

Motion Hldle 1e
Speed 1

Multiplier - [JParameter
Mirror C  [JParameter
Cycle Offset ) ] Parameter
Foot 1K o
Write Defaults 4
Transitions Solo Mute

List is Empty

- I

[ Add Behaviour

I Proje 2 Animator O Animatior
| Layers || Parameter: ®  Base Layer
Ry E

Listis Empty

Make Transition
Set as Layer Default State
Copy

Create new BlendTree in State
Delete

Asset Labels

Animation/Player_0.controller

Ewova 4-10 Brjpa Tpito Animator Window

Ortav apyilovue 1o moryvidl n default katdotacn tov animation sivar to walking
animation. H default xatdotoon Eeywpilel pe moptokaAi ypopo. Qotdco cuvibwg dtov
Eekvaet To maryviol dev BEhovpe va apyilet To animation ympig o maiktng va kiveitatl. Ed®

ypnouevel to Idle animation mov dnuovpyndnke oto mponyoduevo Prua. I'a va yivel
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avtd oto animator window kdvovpe d0eéi click oto Idle ko emAéyovuee Set as Layed

Default State (pfipa tpiro.)

2 Unity 5,631 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> - b3
File Edit Assets GameObject Component Window Help

'i= Hierarchy. € Gam O Inspector
et =120 || 3 | - = — e ]
v € untitled* - T

Main Camera —
Player_0 Motion Wide )
Speed |
Multiplier - [Iparameter
Mirror L [JParameter
Cycle Offset 0 lParameter
Foot 1K Q
Write Defaults “
Aransitions. Solo:Muts
List is Empty
=

[ Add Behaviour ]

#8 Animator L
Base Layer

Make Transition
Set as Layer Default State
Copy
Create new BlendTree in State

Delete

Asset Labels

Animation/Player_0.controller

Ewkova 4-11 BApa TEtopto

Yt0 Tétopto Pipa Snpovpyovue upio mapdpetpo pe 1o Ovopo Walk. Tnv
nopapetpo Walk Oa v ypelactodue yio va opicovpe mote vadpyetl petdpoaocn and v
kotdotaon idle oto walk animation. T vo @tid&ovue pio petdPaocn peta&d Vo
Kataotdoewv kavovue 0eéi click ko mpdta oty pia katdotoon kol emléyovps Make
Transition, avti n emAoyn epueaviletl £va BELAKL Y100 EVOGOVUE TNV Uidt KATACTOOT LE TNV

.
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& Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU> - X
File Edit Assets GameObject Component Window Help

[OEX S [E[E] [xcene] Sl PR | EE [T [

= Hierarchy © Inspector ervices.

lcam"vh\ﬂ = Gizmos - AT G [Walk Player | %
v € untitle . 1
Main Camera 12 ‘
Player_0 Motion QPlayer [}
Speed

Multiplier - []Parameter

Mirror ] [Parameter

Cycle Offset 0 [ Parameter
Foot IK. -
Write Defaults 4

Transitions Solo Mute
= Walk Player -> Idle [
[ _ |

Add Behaviour ]

B Projec 5ol 28 Animator | (O Animation. .
| Layers || Parameters | ®  Base Layer Auto Live Link
fechame: 3

Asset Labels

Animation/Player_0.controller

Ewkova 4-12 AOTEAEGHA TOU TETOPTOU BrLLATOG

Téhog oto méumro Pripa Oa Bdiovue mapdpetpovg otig HeTafdoelg HeTaED TV
KOTAOTAGE®V Y10 va. yvopilel To animation péom tov kddika mote mpénetl va mailel o
walking animation ko1 wote va pével idle. Eméyovtog to Peldxt g petdpacelg omo to
idle oto walking animation oto Inspector window 6mw¢ PAémovpue oty gwkovo 4-13. Xta
conditions yw va yivet m petdPacn Oa tomobeticovue v mopduetpo walk mov
dnpovpynoope Tponyovpévog kat Bo emAéEovpe true. Ty ikdva 4-14 o kdvovpue v
101 dtadkaoio povo mov O emrié€ovpe avtn v @opd false emedn n petdPaon eivor

Topo oo to walking animation oty idle katdotoon.
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Q) Unity 5,631 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU>
File Edit Assets GameObject Component Window Help
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Ewkova 4-13 BApa Méumro Inspector Window tou Transition ano tnv idle kataotaon oto walk animation

Q Unity 5.6.3f1 Personal (64bit) - Untitled - Screen Shot Only - PC, Mac & Linux Standalone* <DX11 on DX10 GPU>
File Edit Assets GameObject Component Window Help

=1 + [=center | @ Local | & Collab -
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v Quntitled* = -
Main Camera . Walk Player -> Idle
Player_0

Preview -
*2 Animator
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Animation/Player_0.controller

Ewova 4-14 BApa Méurro Inspector Window tou Transition artd to walk animation otnyv idle katdotaon

211c evoTTEG oL akoAovBoVVY Ba yivel e€ynon tov kMO Yol ToL oL vido Tov

avartoyOnkav yo ot v epyacio tov Jack The Giant ka1 Flappy Bird.
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4.3 Components mwov ypnoiporon)dnkoy

e Rigidbody 2D &ivon évo. component mov tomofetei to GameObject vto tov Eleyyo
tov physics engine tng Unity. [67]

e Box Collider 2D givou éva collider component yia yprion ne 2D physics. [68]

e Button (Script) eivar évo amkd Kovumi TOL TPEMEL VO, TOTHCOVLUE YO VO

evepyomomoovpe Eva cupuPav. [69]

4.4 Game Jack The Giant: K®dwkog kot exe&nynoi) Tov
O okomdc tov maryvidov Jack The Giant givar o maiktng va Tnddel omd cOVVEPO
o€ oLVVEQPO Kot va palevel vopiopato €ve 1 Toy0TNTe. TOv KATEPEVEL 1 KAUEPO
av&avetat.
O kmdwkag yo o moryvidl Jack the Giant 6o mapovcilootel og dloypappoTe pongs,
Yo v TOV TOV AOYO0 0 KddKog Ba pmel oe appendix. Xto project o kddikag yopiletal o€
TOAG dlapopeTIKE. SCript, Yo avtd Tov Aoyd to KabE Script Bpioketatl oe Evav @dkelo

7OV TTEPLEYEL SCIPLS Yo Tov 110 oKomd 1| Yo, To idto GameObject.

4.4.1 Avaypoppa Porjg Main Menu Scene
To mapokdtom didypappo pong delyvel Tov TpdTO mOV Agrtovpyel To Main menu
scene. ' vo égovpe ovTd TO OTOTELEGHLA YPTCLULOTOIOVVTOL TO, TAPOUKAT® SCripts:

e To MainMenuController script mov emitpénel tov maik vo aAANAETIOPE pe Ta
KOuumid mov vmapyovv oto Main Menu kot vo Toug UETAPEPEL GTNV avOAOoYN
oKNVY.

e To GameManager script poc okolovbdel € Olo To, SCENES TOVL TOLYVIOIOD KOl TO
VevBLVO SCript oV KPATAEL GLUAVTIKA GTOLYELD Y10, TO TTOYVidL OGS TO10 Eival TO
score, mooeg {még £xel 0 maikTNg, mo1og givat o Pabudg SLGKOALNG TOL TOLYVIOOV.

e To GamePreferences script dpo d€v givar  TpdT OO TOV AVOTYOVE TO TOLYVISL
&xel amodnkevuéval TI TPOTYUNGELS TOL TTOIKTY).

e MusicController script gvepyomotlel 1| amevepyonolel TV HOVGIKT TOV TALYVISIOD

OTOV TATIETOL TO KOV TOV 1XOV.
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Main Menu
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Movoikn apo.
NTav KA
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N—

7

\

KAeioe v
Movoikn apo
NTav ovoLyTn

N\

NAI

[Tadtnoe

[Tave otnv Gameplay
Start Game;

Scene

[Tatoe

. I16 Highscore
High Score; ave oV HIg

Scene

[Tave oy
OptionsMenu Scene

[Tatoe
Options;

[Tatoe to
Kovumi TOv
Nyov;

J

Kieioe 10
oy Viol
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4.4.2 Avaypoppa porjg Option Menu Scene

To Option Menu scene ypnouonolel ta Tapakdto SCripts:

e To OptionsController script mov Bpioket moto eninedo enéleée o TaiKTNG.
e To GamePreferences script 6mov amofdnievel to eninedo mov ddheée 0 TAIKTNG.

Option Menu

( h

Aonvel Tov Toaiktn va
emiééel To eminedo

[Tdtnoe 10
Kovumi TG

dvokoriog kot amobnkedet ETIOTPOPTC:

TNV EMA0YN TOL TTAIKTN GTO

GamePreferences script
. J

Mpva oto Main
Menu Scene

4.4.3 Avaypoppa Poijg Highscore Scene

To Highscore scene ypnowonotel ta mapaxdto SCripts:
e To HighscoreController script deiyver to highscore tov maiktn avaloya ce molo
difficulty éyer emAéer va mailet.

e To GamePrefernces script omod oe avtd Ppiokoviar omobnkevpéva Olo To
Highscore tov maikn.
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Highscore Scene

r

[Maipvel and 10
GamePreferences script to
highscore g emleypévng
dvuokoiog kot to epgoavilet

GTOV TTOAKTN).

[Tatnoe to
KoOLUTi TG
EMGTPOPNG;

I"pva oto Main
Menu Scene

4.4.4 Avaypappo poijg Gameplay Scene

To Gameplay Scene ypnowonotei ta mapaxdTm SCript:

e To GameplayController script pog diver tnv dvuvatdmra va Egovpe text péca oto
oy vidl v va delyvoope otov maiktn mooeg (wég €xel, To SCOre tov, mOoH
vopiopato €yl paléyel. Emiong pog divel v duvatdtnto vo KGvovue pause to
oLy ViotL.

e To GameManager script pog akolovbdel € OAo To. SCENES TOL TTALYVISIOD KOl TO
VevBuvo SCript Tov KpPaATAEL GLUOVTIKE GTOLYEIN Y10 TO TTOLYVISL OIS TTO10 EivVOL TO
score, mooeg Lmég Exel 0 maikTNg, mo1og givat 0 Pabudg SVGKOALNG TOL TTOLYVIOOV.

e To GamePreferences script ywo va. pog met o givor to eninedo SuoKoAiog Kot va
arnofnkevoet To highscore tov madikt.

e Ta 6vo collectors scripts, BGCollector script xat CloudCollector script. Onov
katootpépovy to background kot ta chvvepa mov Pyaivouy £Em omd TV KAUEPQ.

e To 0o spawners scripts, BGSpawner script kot CloudSpawner script. Omov
dnuovpyovv véo background, ocbvvepa kar collectables.

e To camera script divovue kivnon omv Kauepa pog. Xto 0o Script emiong
UTOPOVUE VO OPICOVUE TIG UEYIOTEG TAXVTNTEG avAAOYD TNV OLGKOAID OV £)El

eMALEEL O TOUKTNG.
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Ta Player scripts mov givon to Player script diver mv dvvatotnto otov player va
KovviéTon pe to mAnktpoAdyro. To PlayerBounds script dev emitpénel tov player va
Byaiver €€ amd v 000vn Tov TToyvidiov. To PlayerMoveJoystick script mov pali
pe to Joystick script ypnoiuomotovVE Yo VoL LTOPEGOVIE VO, KOUVAUE TOV TTOUKTN
pe 1o movtikt 1§ amd v 00dvn evog smartphone dupa mailovpe to moryviot oto
kwntd. To PlayerScore script uetpdetl to score mov éyel 0 maiktng evod moilel To
oy vior kabog kot otav ydvel pio {on o maiktng va tov tomobetn Eavad otnv

apytKn Tov BEom kot dua dev €£xel Ahdeg Cmég TOTE TEpPOTilEL TO oy vidt.

Camera Script

Apymoe va Kouvag v kapepa OA0
KOl TTO10 YPNYOpO. LEXPL VO TIAGELS
™V HEYNOTN TOYVTNTA Y10 TO
eminedo mov £yel emAeyHéEVO O

ToiKTNC.
\_ s J
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Gameplay Scene
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Main menu to score tov &ivai 0 o maiktng to mayvidt. Eniong naipvet and 1o

GamePreferences tov Baduod dvokoliog mov
€xel emAéet o maikng

Apynoe to Toryvidl omd To NAI
Gameplay Scene kpdra to

O maiktng

-— score Tov maikTn Kot méhave Exel
tomofétnoe Tov otV apyf odhec Loég
A 4
‘Engavnoe 1o ready Button poiig o
kTG To TaTHoEL Egkiva To OxX1
moyviol
Agie otov ok
t0 Game Over panel
Ko o SCore ton
Aglyve 10 score tov O naikTg ndoE T0 v
moikTn Ko TG LwEg pause button eppdvice
0V to pause panel

To GameManager
script PAénet dpo
eivau Highscore

RESUME

[Towo xovpmi

matnoe Eiwvot

Highscore

Yuvéyoe 10

QUIT AmofnKevoe 10 610
movidt GamePreferences
I"pva o6to Main
Menu Agv givan
Highscore
\ 4

I'opva oto Main
Menu
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N Collectors
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To éva collectable Ta collectables vo

umopet va givon extra gvon Hovo
Con vopicpoto




Player

Axobumnoe o
player ta bounds
1 deadly ovvvepo

Agaipeoe pio (o and Tov
TOAKTY], CTOUATO VO LETPAS TO
score kot eg oto Game
Manage va kpdtnoet to score.
[Téve tov maiktn otV apyn.

Apo o Y Tov ok yivel
piKpOTEPO OO TO Y TOL NTOV
TPV avénoe 1o SCore Tov

Axobunnoe

COIN collectable

Amoce otov moiktn
200 movTOoug

Adce otov maiktn
300 mévTovg
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4.5 Game Flappy Bird: K®owkag kot enregfjynon tov

O okomog tov moryvidlov Flappy Bird eivat o maikng va kével to movAi vo metdet
avapeca amd to EUTOOIN EVA oVTA eR@aviovtal dadoykd Kal o€ TuYoio VYos. Onwg Kot
ue to moaryvior Jack The Giant €161 kot €d® Oa YopoOLUE TOV KOOIKO GE OL0YPOLLLOTOL

pong ka1 0 kddkag Oa pret oe appendix

4.5.1 Awypappa Porjc Main Menu scene

To dibypappo porig tov Main Menu ypnoyomotel to mapoaKatm SCripts:

e To MenuController script pag divel v duvardtnto va aAAGLoVUE TO XPOUA.
TOVL TOLALOV Kot Va. Y0V pE aAANAETIOpaon pe To kovumid oto Main Menu
e To GameController script givar vrebBvvo Yo va amobnkedel TG TPOTIUNGELG

ToL TaikTn kaBd¢ ko To high score tov.

Main Menu

[Taoe
10 Play
Button;

[Taoe
TO TTOVAL ;

AMa&e ypodua To [ave otmv Gameplay
TOVAL Scene

45.2 Awaypappo Poijg Gameplay scene

To didypappo poric tov Gameplay scene ypnoiponotei o TopoKato SCripts:

e To GameplayController script givor vmevbvuvo yiw To pause menu tov
oy VOV, va divel avdAoyo To SCOre Tov moikTn T0 6oTO UETAAAO, Oelyvel

7O SCore mov ékave kot to highscore oto game over screen.
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To GameController script eivar vrevbvvo yio vor amobniedel TIC TPOTIUNOELS
1oV TTaikTn kaBdC ko To highscore tov.

Ta Collectors scripts mov eivar to BGCollector script kot to PipeCollector
script. To BGCollector script sivatr vrevbuvo va palevet to background kot to
ground kot vo Eavortomobetny Kovovpla, yio. vo OMOEL GTOV TOUKTN TNV
yevdaictnon evog damepov background. To PipeCollector givar vrebbvvo yio
napopeln. dovAeio oAAd yio ta gumddi mov epaviCovior yo vo mEpvAEL
evolgpeca o maiktng. Emiong tomobet ta eunddia o€ tuyaio vyog yio vo unv
VILAPYEL LOVOTOVIO KO ETOVOANTTIKOTNTO GTO EUTOSLN TOV EPPavifovTat.

To Bird script divelr v dvvatdTnTa 6T0 TAIKTN VO KAVEL TO TOLA Vo TETA.
Emniong eivor o vaevBuvo script yio EEpel 1o Tpdypoppo TOTE AKOVUTNGE O
TaiKTNG TO £001POG 1 Eva EUTOO10 Yo voL TOV PyaAel To game over screen.

To camera script givor vevBuvo va KOVVAEL TNV KAUEPD Y10L OGO O TOAKTNG

mapapevel Lovtavog.

Camera Script

OXI

O maiktng
glvon
Lovtavig ;

2TOATO VO KOOVOLG
NV KALEPQ,

AxolovBa Tov maikTn 660 TopPATEVEL
Lovtavég. ITaipve to X mov Ppiokete o
madiktnc omd to bird scriot.
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Gameplay Scene

VAEREN VAEREN VASREN VAERRN
1 1 1 1
4y V3 L2, 1
N7 N_7 N_7 \N_7
Bird Collectors GameController GameplayController
VAEREN
1 1 1
WO GameplayController
O maiktng éxaoce Pydre
TO game over screen
Pause Button
0 ToliKTNG
givon {wvtavog MENU
ITowo |
oL IMpva cto
. H Main Menu
Tatnoe

Evepyonoinoce to pause
menu dei&e otov
ma{kTn To Score tov
kot To highscore tov

RESTART

Ooptwoe Eava tnv

Gameplay Scene

I’

Avdloya To SCOore Tov

RESUME
ITowo

Kovumi ikt 6MOTOL TO

TaTNoE o®oTd PeTdANO

Zuvéyoe

TO Ty Vidt
MENU

IMpva ot0
Main Menu




N

N
\—,

-

Game Controller

}

To ypodpo mov didreée o maikTng amd 0
main menu to amobnkevet Yo vo, Vo pyEL
uetd otnv Gameplay scene

1w )
~-7

Collectors

!

|

BGCollector

PipeCollector

y

A 4

MOAMG aKovuTEioELS
Gameobjects pe tag ground 1
background. Métpa to TAdTog

Tov Kot Tpdcbeoe 1o pe 10 X TOV
TeheLTALOL KOt KOOVA To OA0 OGO
KOl TO OTOTEAEGLLO GTOV AEOVOL.

Mohg oxovuneicelc Gameobjects pe tag
Pipe. Métpa to X tov Tedevtaion kot
TOTOBETNGE TO EMOUEVO BTNV JLOPOPA TOV
npémel va govv To. pipes peta&d tovg. To
KGBe pipe toroBémoe To og TVYaio Y
OVALLESO GTA OPLOL TTOV OPIGOLLE.
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-7 BIRD

O maixtng
MEPUGE AVAUESH
amd o, pipes

OXI

O maiktng
£€yaoe ;

O maikng
éxave flap ;

NAI

MNeg oto Gameplay Amce otov maikTn
Controller va eifelL T0 éva V1o LEGH® TOV
game over screen Gameplay Controller Kéve bounce

GTOV 0£pal

|

A®ce 610 TOVAL KANON GTO GO

tov péxpt 90 poipeg
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Ermiloyog

Mo v onuovpyia Prvteomaryvididv dvd mOAD Paocikol mapaueTpol eivar 1
eopnTdéTTA Ko M apoywywkdtnta. o Ty mopaymykdTnTo omottodviol epyaieio Tov

ouvvepyalovtal Ayoya HeTa&D TOVS GTNV dNpovpyia Kot avarTuén Tov Totyvidtov.

Ymv epyacio avty Oeifope mog mn Unity umopsl vo mpoo@épel  GTOVG
TPOYPOUUUATIOTEG OAGL T OTAPOITNTO EPYOAELD Y10l VO ONUOVPYNGOLY TO. PrvTeomaunyviota
TOV¢ KOOMDG Kot va To ONUOGIENGOVV G TOAEG OLUPOPETIKEG TAUTPOPUES YMPIS Vo
YPEWOTEL VO Yivouv peydreg oddayég otov kddika 1y o€ smartphones pe android 1 10S
Aoyiopikd. OAeg ot aAANAETOPAGELG TV GTOLKEI®V, N AAANAETIOpaoN HE TOV TOUKTN KTA
yivetar péow g C# kot yio v avamtuén tov Scripts ypnowonoteite to Visual Studio
kobwg dwbétel. To interface g Unity pmopei vo dopopembei minpwg avaloyo Tig
TPOTIUNGELS TOV TPOYPUUUATIOTH, HE aVTO ToV Tpomo to interface tng Unity pmopei va
épBel o€ po o OKelo LOPPT] GTOV TPOYPOUUATIOT Qo €xEl eumepia pe dAlo game

engine.
Mepikég 10éec Yo mepantép® PeATiDoELS ota 600 Prvteomatyvidia pmopet vo eivat:

e Ewaywyn third-party plugins yia va ddcovpe thv duvatdtTo 6ToV TaiKTn Vo
notpaleta To score ota social media.
¢ 'Evog mivaxag BaBpoioyiog omod o maiktng va pmopel va BAEmeL To SCOre tmv
QIA®V TOL G€ TYEOT LE TO O1KO TOVL.
e Anovpyio vémv collectable pe dtapopetikéc 1010t TEC.
e Anuovpyio véov ypapikadv (SKins) ywa to mog @aivetal o moiktg péoca 6to
mayviol, dapopetikd background yio va omdetl Ty povotovia.
e Eicoyoyn ddpopov goptactikdv ekdnidoewv pe special rewards ywo tov
oK.
¢ Eicoyoyn dwenuicemv N axopd kot SKins yo tov moiktn et TAnpoun yo vo
Bydiovpe KAmo1o kEPOOG amd Ta oLy vidl oV Td.
[Ma kamwolov mov BéAet va apyicel yopic Kapio gumelpio v avamtuén moryvioloy n
Unity éva molvepyakreio mov mpémel va AaPet coPapd veoyn tov. H Unity Adoym tov o1t
LLOG TPOGPEPEL OLEG TIG SVVATOTNTES TNG LE TNV OPedY EKOMOT Eivat £va TOAD EAKVGTIKO
gpYaAEio yloo Tovg VEoug TTpoypappatioté. Emiong dwbétel Eva peydho community, mov
umopet kaveic va Ppet og forums kot vo avotpé€el oe avtod yo va Ppet Abon oto TpdfAnua

tov. Téhog n Unity og éva moAvepyaieio TOmov eABeTIKOD GOLYLL TPOSPEPEL TOANEG
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SVVOTOTNTEG YL TNV OVATTTLEN TouyvVolwy kot e€ontiog tov peydAov aplBpov vémv
TPOYPULUATIOTOV, VIAYEL LEYOAOS apOUOC TOLYVIOIDV TTOV EXOVV QTIYTEL e TNV YPNoN
¢ Unity. Avtd pog odnyei oto ovumépacua 6t np Unity Game Engine givot o pnyovi
OV EUTVEEL TOVS TPOYPOULUUATIOTES VO, SNULOVPYOVV OKOHOL KOl TNV TEPTOO0 TOV £PYOVTOL
O€ OPYIKN EMOPN LLE TO EPYOAELD OVTO YWPIG VO SLOBETOVV TIC OMAPOLTNTES YVADGELC.
[Tiotebovpe kol EATICOVLE 1) TTVYLOKY] VTN EPYOCIN VO EUTVEVCEL TEPLGGOTEPOLG
eMIBOEOVC TPOYPOUUATIOTES VO AGTTOCTOVY QLT TO. EPYOAELD KOl VL SNULOVPYHGOVY VEEG

TAATEOPLES Ko Brvteomatyvidla yio dStaokEdaon i/t pddnon).
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APPENDIX A Jack the giant Code

Y& avto To TOpapTnua ivan OAa ta Script yia to moryvidl Jack the giant.

BGScaler script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
//0 okomog autoU tou script eival va kdvel scale tnv €1kéva tou background
//avdAoya tnv oBovn mou TpEXEL TO Talxvidil. Elval €vag amAog tpdmog yia va
//Kdavoupe scale Xxwplg wotdoo va Aeltoupyel mAvTa o€ PEYOAEG 0OOVEG
public class BGScaler : MonoBehaviour {
void Start () {
SpriteRenderer sr = GetComponent <SpriteRenderer> ();
Vector3 tempScale = transform.localScale;
float width = sr.sprite.bounds.size.x;
float worldHeight = Camera.main.orthographicSize * 2.0f;
float worldWidth = worldHeight / Screen.height * Screen.width;
tempScale.x = worldWidth / width;
transform.localScale = tempScale;

}
}//BGScaler

BGCollector script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
//0 okomdg autou tou script €ival étav o BGCollector akoupmdel ta Game Object
//pe tag Background va ta katootpEdel
public class BGCollector : MonoBehaviour {
void OnTriggerEnter2D(Collider2D target){
if (target.tag == "Background") {
target.gameObject.SetActive (false);
}
}
}// BGCollector

BGSpawner script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class BGSpawner : MonoBehaviour {
private GameObject[] backgrounds;
private float lasty;
void Start () {
GetBackgroundsAndSetLastY ();
}
//0 okomdg autnig tng function €ivatl va PBpeil otov dova Y
//Tnv T1ipn Y mou €xel to teAeutaio Game Object pe tag Background
void GetBackgroundsAndSetLastY () {
backgrounds = GameObject.FindGameObjectsWithTag ("Background");
lastY = backgrounds [@].transform.position.y;
for (int i = 1; i < backgrounds.Length; i++) {
if (lastY > backgrounds [i].transform.position.y)
lastY = backgrounds [i].transform.position.y;



}
}

//6tav o BGSpawner akoupmdel to Background pe tnv Ttlipg Y mou mrpe
//n mponyoupevn function tomobetr kaivoupia Backgrounds mou apxilouv

//amo Ttnv TP Y

void OnTriggerEnter2D(Collider2D target){
if (target.transform.position.y == lastY) {

}//BGSpawner

Camera script

Vector3 temp = target.transform.position;
float height = ((BoxCollider2D)target).size.y;
for (int i = @; i < backgrounds.Length; i++) {
if (!backgrounds [i].activeInHierarchy) {
temp.y -= height;
lastY = temp.y;
backgrounds [i].transform.position = temp;
backgrounds [i].SetActive (true);

using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class CameraScript : MonoBehaviour {

private float
private float
private float

private float
private float
private float

speed = 1f;
accelaration = 0.2f;
maxSpeed = 3.2f;

easySpeed = 2.7f;
mediumSpeed= 3.7f;
hardSpeed = 4.2f;

[HideInInspector]

public bool moveCamera;
//0€tn tnv p€ylotn toyxvutnta mou Urmopel va Kivnbel n kdpepa
//avdloya pe tnv SuokoAia

void Start ()

{

if (GamePreferences.GetEasyDifficulty () == 1) {

}

maxSpeed = easySpeed;

if (GamePreferences.GetMediumDifficulty () == 1) {

}

maxSpeed = mediumSpeed;

if (GamePreferences.GetHardDifficulty () == 1) {

}

maxSpeed = hardSpeed;

moveCamera = true;

void Update () {//koAfte kdbe 1 frame va Kouvdel TnVv KApPEpPaA
if (moveCamera) {

}
}

MoveCamera ();

//n mapakdtw function eival umevBbuvn yla tnv petakivnon tng KApepAg
void MoveCamera(){
Vector3 temp = transform.position;
float oldy = temp.y;
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float newY = temp.y - (speed * Time.deltaTime);
temp.y = Mathf.Clamp (temp.y, oldY, newY);
transform.position = temp;
speed += accelaration * Time.deltaTime;
if (speed > maxSpeed)
speed = maxSpeed;
}
}//Camera Script

CloudCaollector script

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

//0 okomdg autou tou script €ivatl étav o CloudCollector akouumdel ta Game Object

//pe tag Cloud r Deadly va ta Kataotpedetn
public class CloudCollector : MonoBehaviour {

void OnTriggerEnter2D(Collider2D target){
if (target.tag == "Cloud" || target.tag == "Deadly") {
target.gameObject.SetActive (false);
}
}
} //CloudCollector

CloudSpawner script

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class CloudSpawner : MonoBehaviour {
[SerializeField]
private GameObject[] clouds;
private float distanceBetweenClouds = 3f;
private float minX,maxX;
private float lastCloudPositionY;
private float controlX;
[SerializeField]
private GameObject[] collectables;
private GameObject player;
//oto void Awake function eivail o6Aeg oi functions mou O€Aoupe va Eekivdve
//POA1g apxilel to maixvidt
void Awake(){
controlX = of;
SetMinandMaxX ();
CreateClouds ();
player = GameObject.Find ("Player");
for (int i = @0; 1 < collectables.Length; i++) {
collectables [i].SetActive (false);

}

void Start(){//n void Start &ekivdel petd tnv void Awake
PositionThePlayer ();
}
//0€tn 6pla yla TNG OMOCTACTACELG TIOU TIPEMEL VO €XOUV TA CUVVEDQ
//peTagl toug otov dfova X
void SetMinandMaxX(){

Vector3 bounds = Camera.main.ScreenToWorldPoint (new Vector3 (Screen.width,

Screen.height, 0));
maxX = bounds.x - 0.5f;
minX = -bounds.x + 0.5f;

67



void shuffle(GameObject[] arrayToShuffle){//randomize the game obj spawn
for(int i=0;i<arrayToShuffle.Length;i++){
GameObject temp = arrayToShuffle [i];
int random = Random.Range (i, arrayToShuffle.lLength);
arrayToShuffle [i] = arrayToShuffle [random];
arrayToShuffle [random] = temp;
}
}

void CreateClouds(){ //making new clouds
shuffle (clouds);
float positionY = of;
for(int i = @; i < clouds.Length; i++) {
Vector3 temp = clouds [i].transform.position;
temp.y = positiony;
temp.x = Random.Range (minX, maxX);
if (controlX == @) { //control X axis
temp.x = Random.Range (0.0f, maxX);
controlX = 1;
} else if (controlX == 1) {
temp.x = Random.Range (0.0f, minX);
controlX = 2;
} else if (controlX == 2) {
temp.x = Random.Range (1.0f, maxX);
controlX = 3;
} else if (controlX == 3) {
temp.x = Random.Range (-1.0f, minX);
controlX = 0;

}

lastCloudPositionY = positionY;
clouds [i].transform.position = temp;
positionY -= distanceBetweenClouds;

}

}
void PositionThePlayer(){

GameObject[] darkClouds = GameObject.FindGameObjectsWithTag ("Deadly");
GameObject[] cloudsInGame = GameObject.FindGameObjectsWithTag ("Cloud");
for (int i = @; i < darkClouds.Length; i++) { // change the position
//of an obj with another
if (darkClouds [i].transform.position.y == of) {
Vector3 t = darkClouds [i].transform.position;
darkClouds [i].transform.position = new Vector3 (
cloudsInGame [@].transform.position.x,
cloudsInGame [@].transform.position.y
cloudsInGame [@].transform.position.z);
cloudsInGame [@].transform.position = t;

}
¥

Vector3 temp = cloudsInGame [@].transform.position;
for (int i = 1;i<cloudsInGame.Length;i++){
if(temp.y< cloudsInGame[i].transform.position.y){
temp= cloudsInGame[i].transform.position;
}
}
temp.y += 0.8f;
player.transform.position = temp;
void OnTriggerEnter2D(Collider2D target){ //create new clouds
if (target.tag == "Cloud" || target.tag == "Deadly") {
if(target.transform.position.y == lastCloudPositionY){
shuffle (clouds);
shuffle (collectables);
Vector3 temp = target.transform.position;
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for (int i = @; i1 < clouds.Length; i++) {

if (!clouds [i].activeInHierarchy) {

if (controlX == 0) {

temp.x = Random.Range (0.0f, maxX);

controlX = 1;

} else if (controlX == 1) {

temp.x = Random.Range (0.0f, minX);

controlX = 2;

} else if (controlX == 2) {
temp.x = Random.Range (1.0f, maxX);
controlX = 3;

} else if (controlX == 3) {
temp.x = Random.Range (-1.0f, minX);
controlX = 0;

temp.y -= distanceBetweenClouds;
lastCloudPositionY = temp.y;

clouds [i].transform.position = temp;
clouds [i].SetActive (true);

int random = Random.Range (@, collectables.Length); //BAemel apa €XOUUE QOTPO
//ouvvedo kol tomobetn amo mavw eva collectable
if (clouds [i].tag != "Deadly") {
if (!collectables [random].activeInHierarchy) {
Vector3 temp2 = clouds [i].transform.position;
temp2.y += 0.7f;

if (collectables [random].tag == "Life") {

if (PlayerScore.lifeCount < 2) { //Aev adnvel tov player va e€xel movw amo 2life
collectables [random].transform.position = temp2;
collectables [random].SetActive (true);

}

} else {

collectables [random].transform.position = temp2;

collectables [random].SetActive (true);

}
}
¥
}
}
}

}

b
}// Cloudspawner



Collectable script

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

//0 okomdg autoUu tou script eivatl va katoaotpédel ta collectables mou pmopei
//va mdpel o maiktng Otav o MAiKTNG TO OKOUMMAEL
public class CollectableScript : MonoBehaviour {

void OnEnable(){

Invoke ("DestroyCollectable",6f);

}

void DestroyCollectable(){// destroy a coin or a life when player touch it
gameObject.SetActive(false);

}

}// CollectableScript
GameManager script

using System.Collections;

using System.Collections.Generic;
using UnityEngine.SceneManagement;

using UnityEngine;

public class GameManager :

MonoBehaviour {

public static GameManager instance;

[HideInInspector]

public bool gameStartedFromMainMenu,gameRestarAfterDeath;

[HideInInspector]

public int score, coinScore, lifeScore;

void Awake () {

MakeSingleton ();

}
void Start(){

Initializevariables ();

}

void OnEnable(){ //sub
SceneManager.sceneLoaded += LevelFinishedlLoading;

}

void OnDisable(){ //unsub
SceneManager.scenelLoaded -= LevelFinishedLoading;

}

void LevelFinishedLoading(Scene scene,LoadSceneMode mode){//finding what

//scene we are

if(scene.name =="Gameplay"){
if(gameRestarAfterDeath){

GameplayController.instance.SetScore (score);
GameplayController.instance.SetCoinScore (coinScore);
GameplayController.instance.SetLifeScore (lifeScore);

PlayerScore.scoreCount = score;
PlayerScore.coinCount = coinScore;
PlayerScore.lifeCount = lifeScore;

} else if (gameStartedFromMainMenu) {

PlayerScore.coinCount = @;
PlayerScore.scoreCount = 0;
PlayerScore.lifeCount = 2;

GameplayController.instance.SetScore (0);
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GameplayController.instance.SetCoinScore (9);
GameplayController.instance.SetLifeScore (2);

}
¥

void InitializeVariables(){//Saving the initialize preferences of player
if (!PlayerPrefs.HasKey ("Game Initialized")) {
GamePreferences.SetEasyDifficulty (90);
GamePreferences.SetEasyDifficultyCoinScore (90);
GamePreferences.SetEasyDifficultyHighScore (90);

GamePreferences.SetMediumDifficulty (1);
GamePreferences.SetMediumDifficultyCoinScore (0);
GamePreferences.SetMediumDifficultyHighScore (0);
GamePreferences.SetHardDifficulty (9);
GamePreferences.SetHardDifficultyCoinScore (0);
GamePreferences.SetHardDifficultyHighScore (9);

GamePreferences.SetMusicState (9);

PlayerPrefs.SetInt ("Game Initialized", 123);

}
}
void MakeSingleton () {
if (instance != null) {
Destroy (gameObject);
} else {
instance = this;
DontDestroyOnLoad (gameObject);
}
}

public void CheckGameStatus(int score,int coinScore,int lifeScore){
if (lifeScore < 0) {
if (GamePreferences.GetEasyDifficulty () == 1) {//BAenel t1 difficulty
//€xoupe katl avaAoya PBalel to highscore
int highScore = GamePreferences.GetEasyDifficultyHighScore ();
int coinHighScore = GamePreferences.GetEasyDifficultyCoinScore ();
if (highScore < score)
GamePreferences.SetEasyDifficultyHighScore (score);
if (coinHighScore < coinScore)
GamePreferences.SetEasyDifficultyCoinScore (coinScore);
}
if (GamePreferences.GetMediumDifficulty () == 1) {//BAeme1l t1 difficulty exoupe kai
//avaloya PBalel to highscore
int highScore = GamePreferences.GetMediumDifficultyHighScore ();
int coinHighScore = GamePreferences.GetMediumDifficultyCoinScore ();
if (highScore < score)
GamePreferences.SetMediumDifficultyHighScore (score);
if (coinHighScore < coinScore)
GamePreferences.SetMediumDifficultyCoinScore (coinScore);
}
if (GamePreferences.GetHardDifficulty () == 1) {//BAeme1 t1 difficulty exoupe kat
//avoAoya PBalel to highscore
int highScore = GamePreferences.GetHardDifficultyHighScore ();
int coinHighScore = GamePreferences.GetHardDifficultyCoinScore ();
if (highScore < score)
GamePreferences.SetHardDifficultyHighScore (score);
if (coinHighScore < coinScore)
GamePreferences.SetHardDifficultyCoinScore (coinScore);

}

gameStartedFromMainMenu = false;
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gameRestarAfterDeath = false;
GameplayController.instance.GameOverShowPanel (score, coinScore);
} else {

this.score = score;

this.coinScore = coinScore;

this.lifeScore = lifeScore;

gameStartedFromMainMenu = false;

gameRestarAfterDeath = true;

GameplayController.instance.PlayerDiedRestartGame ();

}

}
}//GameManager

GameplayController script

using System.Collections;

using System.Collections.Generic;
using UnityEngine.UT;

using UnityEngine.SceneManagement;
using UnityEngine;

public class GameplayController : MonoBehaviour {
public static GameplayController instance;//make it possible to have access
//in the class variables
[SerializeField]
private Text scoreText, coinText, lifeText, gameOverScoreText, gameOverCoinText;
[SerializeField]
private GameObject pausePanel, gameOverPanel;
[SerializeField]
private GameObject readyButton;
void Awake () {
MakeInstance ();
}
void Start(){
Time.timeScale = of;

}
void MakeInstance () {
if (instance == null) {
instance = this;
}
}

public void GameOverShowPanel(int finalScore,int finalCoinScore){
gameOverPanel.SetActive (true);
gameOverScoreText.text = finalScore.ToString ();
gameOverCoinText.text = finalCoinScore.ToString ();
StartCoroutine (GameOverLoadMainMenu ());

}

IEnumerator GameOverLoadMainMenu(){
yield return new WaitForSeconds (5f);
SceneManager.LoadScene ("MainMenu");

}

public void PlayerDiedRestartGame(){
StartCoroutine (PlayerDiedRestart ());

}

IEnumerator PlayerDiedRestart(){
yield return new WaitForSeconds (1f);
SceneManager.LoadScene ("Gameplay");

public void SetScore(int score){

scoreText.text = "x" + score;

}
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public void SetCoinScore(int cointScore){

coinText.text = "x" + cointScore;
¥
public void SetLifeScore(int lifeScore){
lifeText.text = "x" + lifeScore;
¥

public void PauseGame(){ //pause the game
Time.timeScale = of;
pausePanel.SetActive (true);

public void ResumeGame(){//resume the game
Time.timeScale = 1f;
pausePanel.SetActive (false);

public void QuitGame(){ // Quit the game to the main menu
Time.timeScale = 1f;
SceneManager.LoadScene ("MainMenu");

public void StartGame(){// Preparing the player to start the game
Time.timeScale = 1f;
readyButton.SetActive (false);

}
}//GameplayController

HighscoreController script

using System.Collections;
using System.Collections.Generic;
using UnityEngine.SceneManagement;
using UnityEngine;
using UnityEngine.UI;
//0 okomdg autou tou script €ilvatl 6tav mdpe otnv highscore 006vn
//avdAoya to eninedo SuokoAiag mou €xoupe va pag Sgixvel to highscore
public class HighscoreController : MonoBehaviour {
[SerializeField]
private Text scoreText, coinText ;
void Start () {
SetScoreBasedOnDifficulty ();
b
void SetScore(int score,int coinScore){
scoreText.text = score.ToString ();
coinText.text = coinScore.ToString ();
}
void SetScoreBasedOnDifficulty(){
if (GamePreferences.GetEasyDifficulty () == 1) {
SetScore (GamePreferences.GetEasyDifficultyHighScore(),
GamePreferences.GetEasyDifficultyCoinScore ());
b
if (GamePreferences.GetMediumDifficulty () == 1) {
SetScore (GamePreferences.GetMediumDifficultyHighScore (),
GamePreferences.GetMediumDifficultyCoinScore ());
}
if (GamePreferences.GetHardDifficulty () == 1) {
SetScore (GamePreferences.GetHardDifficultyHighScore (),
GamePreferences.GetHardDifficultyCoinScore ());

}

}
public void LoadMainMenu() {

SceneManager.LoadScene("MainMenu");

}
}//HighscoreController



MainMenuController script

using System.Collections;
using System.Collections.Generic;
using UnityEngine.SceneManagement;
using UnityEngine;
using UnityEngine.UI;
public class MainMenuController : MonoBehaviour {
[SerializeField]
private Button musicBtn;
[SerializeField]
private Sprite[] musicIcons;
void Start () {
CheckToPlayTheMusic ();

void CheckToPlayTheMusic(){
if (GamePreferences.GetMusicState () == 1) {
MusicController.instance.Playmusic (true);
musicBtn.image.sprite = musicIcons [1];
} else {
MusicController.instance.Playmusic (false);
musicBtn.image.sprite = musicIcons [0];

}

public void StartGame(){
GameManager.instance.gameStartedFromMainMenu = true;
SceneManager.LoadScene ("Gameplay");

public void HighscoreMenu(){
SceneManager.LoadScene ("Highscore");

public void OptionsMenu(){
SceneManager.LoadScene ("OptionsMenu");
}
public void QuitGame(){
Application.Quit();

public void MusicButton(){

if (GamePreferences.GetMusicState () == 0) {
GamePreferences.SetMusicState (1);
MusicController.instance.Playmusic (true);
musicBtn.image.sprite = musicIcons [1];

} else if(GamePreferences.GetMusicState()==1) {
GamePreferences.SetMusicState (0);
MusicController.instance.Playmusic(false);
musicBtn.image.sprite = musicIcons[©@];

}

}
}// MainMenuController

MusicController script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class MusicController : MonoBehaviour {
public static MusicController instance;
private AudioSource audioSource;
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void Awake () {
MakeSingleton ();
audioSource = GetComponent<AudioSource> ();

}
void MakeSingleton(){
if (instance != null) {
Destroy (gameObject);
}else {
instance = this;
DontDestroyOnLoad (gameObject);
}
}

public void Playmusic(bool play){
if (play) {
if (laudioSource.isPlaying) {
audioSource.Play ();
}
}else {
if (audioSource.isPlaying) {
audioSource.Stop ();

}
¥

}
}//MusicController

OptionsController script

using System.Collections;

using System.Collections.Generic;
using UnityEngine.SceneManagement;
using UnityEngine;

public class OptionsController : MonoBehaviour {
[SerializeField]
private GameObject easySign,mediumSign,hardSign;
void Start () {
SetTheDifficulty ();
}

void SetInitialDifficulty(string difficulty){
switch (difficulty) {
case "easy":
mediumSign.SetActive (false);
hardSign.SetActive (false);
break;
case"medium":
easySign.SetActive (false);
hardSign.SetActive (false);
break;
case"hard":
easySign.SetActive (false);
mediumSign.SetActive (false);
break;
}
}
void SetTheDifficulty(){ //Bpilokel moia SucokoAila emeAefe o player
if (GamePreferences.GetEasyDifficulty () == 1) {
SetInitialDifficulty ("easy");
}
if (GamePreferences.GetMediumDifficulty () == 1) {
SetInitialDifficulty ("medium");

}
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if (GamePreferences.GetHardDifficulty () == 1) {
SetInitialDifficulty ("hard");

}

public void EasyDifficulty(){
GamePreferences.SetEasyDifficulty (1);
GamePreferences.SetMediumDifficulty (9);
GamePreferences.SetHardDifficulty (9);

easySign.SetActive (true);
mediumSign.SetActive (false);
hardSign.SetActive (false);

public void MediumDifficulty(){
GamePreferences.SetEasyDifficulty (9);
GamePreferences.SetMediumDifficulty (1);
GamePreferences.SetHardDifficulty (9);

easySign.SetActive (false);
mediumSign.SetActive (true);
hardSign.SetActive (false);

public void HardDifficulty(){
GamePreferences.SetEasyDifficulty (9);
GamePreferences.SetMediumDifficulty (90);
GamePreferences.SetHardDifficulty (1);

easySign.SetActive (false);
mediumSign.SetActive (false);
hardSign.SetActive (true);

}

public void LoadMainMenu(){
SceneManager.LoadScene("MainMenu");

}
}//0ptionsController

GamePreferences script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public static class GamePreferences {

public static string EasyDifficulty = "EasyDifficulty";

public static string MediumDifficulty = "MediumDifficulty";

public static string HardDifficulty = "HardDifficulty";

public static string EasyDifficultyHighScore = "EasyDifficultyHighScore";
public static string MediumDifficultyHighScore = "MediumDifficultyHighScore";
public static string HardDifficultyHighScore = "HardDifficultyHighScore";
public static string EasyDifficultyCoinScore = "EasyDifficultyCoinScore";

public static string MediumDifficultyCoinScore = "MediumDifficultyCoinScore";
public static string HardDifficultyCoinScore = "HardDifficultyCoinScore";
public static string IsMusicOn = "IsMusicOn";

//NOTE Ba XpnoO1MOMO1ACOUUE AKEPATLOUG Op1OHOUG Yy1la VO OVOMAPACTHOOUUE T1G
//pHeToPAnTEG boolean

//0-false,1-true

public static int GetMusicState(){//music

return PlayerPrefs.GetInt (GamePreferences.IsMusicOn);

¥

public static void SetMusicState(int state){

PlayerPrefs.SetInt (GamePreferences.IsMusicOn, state);

}



//easy mode

public static void SetEasyDifficulty(int difficulty){
PlayerPrefs.SetInt (GamePreferences.EasyDifficulty, difficulty);
¥

public static int GetEasyDifficulty(){

return PlayerPrefs.GetInt (GamePreferences.EasyDifficulty);

¥

//medium mode

public static void SetMediumDifficulty(int difficulty){
PlayerPrefs.SetInt (GamePreferences.MediumDifficulty, difficulty);
}

public static int GetMediumDifficulty(){

return PlayerPrefs.GetInt (GamePreferences.MediumDifficulty);

}

//hard mode

public static void SetHardDifficulty(int difficulty){
PlayerPrefs.SetInt (GamePreferences.HardDifficulty, difficulty);
¥

public static int GetHardDifficulty(){

return PlayerPrefs.GetInt (GamePreferences.HardDifficulty);

}

//easy mode highscore

public static void SetEasyDifficultyHighScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.EasyDifficultyHighScore, difficulty);
}

public static int GetEasyDifficultyHighScore(){

return PlayerPrefs.GetInt (GamePreferences.EasyDifficultyHighScore);

¥

//medium mode highscore

public static void SetMediumDifficultyHighScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.MediumDifficultyHighScore, difficulty);
¥

public static int GetMediumDifficultyHighScore(){

return PlayerPrefs.GetInt (GamePreferences.MediumDifficultyHighScore);

}

//hard mode highscore

public static void SetHardDifficultyHighScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.HardDifficultyHighScore, difficulty);
}

public static int GetHardDifficultyHighScore(){

return PlayerPrefs.GetInt (GamePreferences.HardDifficultyHighScore);

}

//easy mode coin score

public static void SetEasyDifficultyCoinScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.EasyDifficultyCoinScore, difficulty);
}

public static int GetEasyDifficultyCoinScore(){

return PlayerPrefs.GetInt (GamePreferences.EasyDifficultyCoinScore);

}

//medium mode coin score

public static void SetMediumDifficultyCoinScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.MediumDifficultyCoinScore, difficulty);
}

public static int GetMediumDifficultyCoinScore(){

return PlayerPrefs.GetInt (GamePreferences.MediumDifficultyCoinScore);

}

//hard mode coin score

public static void SetHardDifficultyCoinScore(int difficulty){
PlayerPrefs.SetInt (GamePreferences.HardDifficultyCoinScore, difficulty);

}
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public static int GetHardDifficultyCoinScore(){
return PlayerPrefs.GetInt (GamePreferences.HardDifficultyCoinScore);

}

}// Game Preferences

Joystick script

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using UnityEngine.EventSystems;

//0 okomdg autol tou script e€ival va Sdwooupe 1616TNTEG OTA KOUMUTLA

//mou €xoupe PBAAEL yla va KOuvApe tov maixtn xwpig tnv xprion tou keyboard

public class Joystick : MonoBehaviour,IPointerUpHandler,IPointerDownHandler {
private PlayerMoveloystick playerMove;
void Start(){
playerMove = GameObject.Find ("Player").GetComponent<PlayerMoveloystick> ();

}
public void OnPointerDown(PointerEventData data){
if (gameObject.name == "Left") {
playerMove.SetMovelLeft (true);
} else {

playerMove.SetMovelLeft (false);
}

public void OnPointerUp(PointerEventData data){
playerMove.StopMoving ();

}
}//Joystick

Player script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Player : MonoBehaviour {
public float speed = 8f, maxVelocity = 4f;
private Rigidbody2D myBody;
private Animator anim;
void Awake(){
myBody = GetComponent<Rigidbody2D> ();
anim = GetComponent<Animator> ();

}
void Start () {

}
void FixedUpdate () {

PlayerMoveKeyboard ();
}

void PlayerMoveKeyboard(){ //kwdikag yia va kouvdue tov player pe to keyboard
float forceX = of;
float vel = Mathf.Abs (myBody.velocity.x);
float h = Input.GetAxisRaw ("Horizontal");
//p€ To Kouumi a r To aploTEPO PEAOG TMAEL aploTeEPd
//ue to koupmi d  to 8€&1 BEAo mdsl 6€&r1a
if (h > 09) {
if (vel < maxVelocity)
forceX = speed;
Vector3 temp = transform.localScale;
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temp.x = 1.3f;

transform.localScale = temp;

anim.SetBool ("PlayerWalk", true);
} else if (h < @) {

if (vel < maxVelocity)

forceX = -speed;

Vector3 temp = transform.localScale;

temp.x = -1.3f;

transform.localScale = temp;

anim.SetBool ("PlayerWalk", true);
} else {

anim.SetBool ("PlayerWalk", false);

myBody .AddForce (new Vector2(forceX,0));

}//Player script

PlayerBounds script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
//0 okomdg autou tou script €ilvatl va amotpedoupe tov maiyxtn
//va €xel tnv Suvatdtnta va Pyel amo tnv 00ovn
public class PlayerBounds : MonoBehaviour {

private float minX, maxX;

void Start () {

SetMinAndMaxX ();

}
void Update () {
if (transform.position.x < minX) {
Vector3 temp = transform.position;
temp.x = minX;
transform.position = temp;
¥
if (transform.position.x > maxX) {
Vector3 temp = transform.position;
temp.x = maxX;
transform.position = temp;

}

void SetMinAndMaxX(){

Vector3 bounds = Camera.main.ScreenToWorldPoint (new Vector3

(Screen.width, Screen.height, 0));

maxX = bounds.x-0.5f;
minX = -bounds.x+0.5f;
}//PlayerBounds

PlayerMovejoystick script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
//0 okomdg autoU Tou script e€ivatl va SWooOUpE 1610TNTEG OTO TMAiXTN
//avAaAoya mpog Ta mou kKiveitatl va maidel to owotd animation
public class PlayerMoveJoystick : MonoBehaviour {

public float speed = 8f, maxVelocity = 4f;

private Rigidbody2D myBody;

private Animator anim;
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void Awake(){

}

myBody = GetComponent<Rigidbody2D> ();
anim = GetComponent<Animator> ();

private bool movelLeft,moveRight;
void Update () {

public

public

}

if (moveLeft) {
MoveLeft ();
}

if (moveRight) {
MoveRight ();
}

void SetMovelLeft(bool movelLeft){
this.movelLeft = moveleft;
this.moveRight = Imoveleft;

void StopMoving(){
movelLeft = moveRight = false;
anim.SetBool ("PlayerWalk", false);

void MoveLeft(){

}

float forceX = of;
float vel = Mathf.Abs (myBody.velocity.x);
if (vel < maxVelocity)
forceX = -speed;
Vector3 temp = transform.localScale;
temp.x = -1.3f;
transform.localScale = temp;
anim.SetBool ("PlayerWalk", true);
myBody .AddForce (new Vector2 (forceX, 0));

void MoveRight(){

}

float forceX = of;
float vel = Mathf.Abs (myBody.velocity.x);
if (vel < maxVelocity)
forceX = speed;
Vector3 temp = transform.localScale;
temp.x = 1.3f;
transform.localScale = temp;
anim.SetBool ("PlayerWalk", true);

myBody .AddForce (new Vector2 (forceX, 0));

}//PlayerMoveloystick

PlayerScore script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class PlayerScore : MonoBehaviour {
[SerializeField]
private AudioClip coinClip,lifeClip;
private CameraScript cameraScript;
private Vector3 previousPosition;
private bool countScore;
public static int scoreCount;
public static int lifeCount;
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public static int coinCount;
void Awake(){
cameraScript = Camera.main.GetComponent<CameraScript> ();

}

void Start () {
previousPosition = transform.position;
countScore = true;

void Update () {
CountScore ();
}

void CountScore(){//BAemel apa O TMOLKTNG KOUVLETE KOl TPOOOHETN TOVTOUG
if (countScore) {
if (transform.position.y < previousPosition.y) {
scoreCount++;
}
previousPosition = transform.position;
GameplayController.instance.SetScore (scoreCount);

}
}
void OnTriggerEnter2D(Collider2D target){ //function for the coin obj
if (target.tag == "Coin") {
coinCount++;
scoreCount += 200;
GameplayController.instance.SetScore (scoreCount);
GameplayController.instance.SetCoinScore (coinCount);
AudioSource.PlayClipAtPoint (coinClip, transform.position);
target.gameObject.SetActive (false);
}
if (target.tag == "Life") {//function for the life obj
lifeCount++;
scoreCount += 300;
GameplayController.instance.SetScore (scoreCount);
GameplayController.instance.SetLifeScore (lifeCount);
AudioSource.PlayClipAtPoint (lifeClip, transform.position);
target.gameObject.SetActive (false);
}
//function to see if the player is out of bounds or touching a dark cloud
if (target.tag == "Bounds"|| target.tag=="Deadly") {

cameraScript.moveCamera = false;

countScore = false;

transform.position = new Vector3 (500,500,0);

lifeCount--; //if player dies reposition the player
GameManager.instance.CheckGameStatus (scoreCount, coinCount, lifeCount);

}

}//PlayerScore
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APPENDIX B Flappy Bird Code

Y& avto To TOpapTnua ivan OAa ta Script yia to moryviol Flappy Bird.

Bird script

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;

public class BirdScript : MonoBehaviour {

public static BirdScript instance;
[SerializeField]
private Rigidbody2D myRigidBody;
[SerializeField]
private Animator anim;
private float forwardSpeed = 3f, bounceSpeed = 4f;
private bool didFlap;
public bool isAlive;
private Button flapButton;
[SerializeField]
private AudioSource audioSource;
[SerializeField]
private AudioClip flapClick, pointClip, diedClip;
public int score;
void Awake(){

if (instance == null) {

instance = this;

}

isAlive = true;

score = 0;

flapButton = GameObject.FindGameObjectWithTag("FlapButton").GetComponent<Button>();

flapButton.onClick.AddListener(() => FlapTheBird());
SetCameraX ();

}
void Start () {

}

void FixedUpdate () {//it's called every 2 or 3 frames not every frame

if (isAlive) {

Vector3 temp = transform.position;

temp.x += forwardSpeed * Time.deltaTime;

transform.position = temp;

if (didFlap){
didFlap = false;
myRigidBody.velocity = new Vector2(@, bounceSpeed);
audioSource.PlayOneShot(flapClick);
anim.SetTrigger("Flap");

}
if (myRigidBody.velocity.y >= 0){
transform.rotation = Quaternion.Euler(o, 0, 0);
}else {
float angle = 0;
angle = Mathf.Lerp(@, -90, -myRigidBody.velocity.y / 7);

//TA1PVEL TLUEG QMO @ HPeEXPL -90 KA1 O TPLTOG OP1LOUOG €1val O XPOVOG TIOU S1voupat

//yla TOEl amo To @ 0T0-90
transform.rotation = Quaternion.Euler(@, 0, angle);
}
}
}
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void SetCameraX() {//kavel to offset Tng Kapepag
CameraScript.offsetX=(Camera.main.transform.position.x-transform.position.x)-1f;
}
public float GetPositionX() {
return transform.position.x;

}
public void FlapTheBird() {
didFlap = true;

}
void OnCollisionEnter2D(Collision2D target) {
if(target.gameObject.tag == "Ground" || target.gameObject.tag == "Pipe"){

//Kwd1KaG yla va OKOTWVELl tov maixtn étav okouund GameObjects pe tags ground or
//pipe
if (isAlive) {
isAlive = false;
anim.SetTrigger("Bird Died");
audioSource.PlayOneShot(diedClip);
GameplayController.instance.PlayerDiedShowScore(score);

¥
}

void OnTriggerEnter2D(Collider2D target){ //kwdéikag yia va aufdvel To score Tou

//maixtn 6tav mailpvdel avApeca amd TOUG OWAUVEG

if (target.tag == "PipeHolder") {
score++;
GameplayController.instance.SetScore(score);
audioSource.PlayOneShot(pointClip);

}

}
}//BirdScript

Camera script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class CameraScript : MonoBehaviour {

public static float offsetX;
void Start () {

}

void Update () {//oco o maixtng €ivatl {wvtavdog kouva tnv KApEpa
if (BirdScript.instance != null) {
if (BirdScript.instance.isAlive) {
MoveTheCamera();
}
}
}

void MoveTheCamera() {//kouvd tnv Kkdpepa otov dfova X avdAoya To X TOU TOiKTh
Vector3 temp = transform.position;
temp.x = BirdScript.instance.GetPositionX() + offsetX;
transform.position = temp;

}
}//Camera Script
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BGCollector script

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

//0 okomdg autoU Ttou script €ivatl otav akoupmdel o BGCollector ta Game Obejct
//pe tag Background fj ground va maipvel amo to TteAeutailo background f ground
//mou undpxel To X TOUG KOl va Tomobetn €va kaivouplo background r ground
//mou Ba apxilel amd to X autod

public class BGCollector : MonoBehaviour {

private
private
private
private

void

GameObject[] backgrounds;
GameObject[] grounds;
float lastBGX;

float lastGroundX;

Awake () {

backgrounds = GameObject.FindGameObjectsWithTag("Background");

grounds = GameObject.FindGameObjectsWithTag("Ground");
lastBGX = backgrounds[@].transform.position.x;
lastGroundX = grounds[@].transform.position.x;

for (int i = 1; i < backgrounds.Length; i++) {
if (lastBGX < backgrounds[i].transform.position.x) {
lastBGX = backgrounds[i].transform.position.x;
}
}
for (int i = 1; i < grounds.Length; i++){
if (lastGroundX < grounds[i].transform.position.x){
lastGroundX = grounds[i].transform.position.x;
}
}
}
void OnTriggerEnter2D(Collider2D target) {
if (target.tag == "Background")
{

Vector3 temp = target.transform.position;
float width = ((BoxCollider2D)target).size.x;
temp.x = lastBGX + width;
target.transform.position = temp;

lastBGX = temp.Xx;

else if (target.tag == "Ground") {

}
}

Vector3 temp = target.transform.position;
float width = ((BoxCollider2D)target).size.x;
temp.x = lastGroundX + width;
target.transform.position = temp;

lastGroundX = temp.Xx;

}// BG Collector

PipeCollector script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class PipeCollector : MonoBehaviour {

private
private
private
private
private

GameObject[] pipeHolders;
float distance = 3f;
float lastPipesX;

float pipeMin = -1.92f;
float pipeMax = 2.43f;
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private void Awake(){
pipeHolders = GameObject.FindGameObjectsWithTag("PipeHolder");
//maipvel oAa ta obj me tag PipeHolder
for (int i = @; i < pipeHolders.Length; i++) {
Vector3 temp = pipeHolders[i].transform.position;
temp.y = Random.Range(pipeMin, pipeMax);
//mepvel €vav apilBpo amo to pipeMin pexpl to pipeMax
pipeHolders[i].transform.position = temp;
}

lastPipesX = pipeHolders[@].transform.position.x;
for (int i = 1; i < pipeHolders.Length; i++) {
if (lastPipesX < pipeHolders[i].transform.position.x) {
lastPipesX = pipeHolders[i].transform.position.x;

}
}
}
private void OnTriggerEnter2D(Collider2D target){
if (target.tag == "PipeHolder") {
Vector3 temp = target.transform.position;
temp.x = lastPipesX + distance;
temp.y = Random.Range(pipeMin, pipeMax);
target.transform.position = temp;
lastPipesX = temp.x;
}
}
}//PipeCollector

GameController script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.UT;
public class GameController : MonoBehaviour{
public static GameController instance;
//const gival petofAntn mou Sev oAAalel
private const string HIGH_SCORE = "High Score";
private const string SELECTED_BIRD = "Selected Bird";
private const string GREEN_BIRD = "Green Bird";
private const string RED_BIRD = "Red Bird";
void Awake(){
MakeSingleton();
IsTheGameStartedForTheFirstTime();
//PlayerPrefs.DeleteAll();
}
// Use this for initialization
void Start(){

}
void MakeSingleton(){//kataotpedel To apyxelo apa umapxel €16n pia dopa Kail
if (instance != null){//apa 6ev umopxel SNULOUPYEL €VO KATVOUPLO QAPXELO
Destroy(gameObject);
}else{

instance = this;
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DontDestroyOnLoad(gameObject);

}

}
void IsTheGameStartedForTheFirstTime(){

if (!PlayerPrefs.HasKey("IsTheGameStartedForTheFirstTime")){
PlayerPrefs.SetInt(HIGH_SCORE, ©0);
PlayerPrefs.SetInt(SELECTED_BIRD, 0);
PlayerPrefs.SetInt(GREEN_BIRD, 1);
PlayerPrefs.SetInt(RED_BIRD, 1);
PlayerPrefs.SetInt("IsTheGameStartedForTheFirstTime", 0);

¥
}

public void SetHighscore(int score){
PlayerPrefs.SetInt(HIGH_SCORE, score);

}

public int GetHighscore() {
return PlayerPrefs.GetInt(HIGH_SCORE);

}

public void SetSelectedBird(int selectedBird){
PlayerPrefs.SetInt(SELECTED_BIRD, selectedBird);

}

public int GetSelectedBird(){
return PlayerPrefs.GetInt(SELECTED_BIRD);

public void UnlockGreenBird(){
PlayerPrefs.SetInt(GREEN_BIRD, 1);
}

public int IsGreenBirdUnlocked(){
return PlayerPrefs.GetInt(GREEN_BIRD);
}

public void UnlockRedbird(){
PlayerPrefs.SetInt(RED_BIRD, 1);
}

public int IsRedBirdUnlocked(){
return PlayerPrefs.GetInt(RED_BIRD);
}

}//Game Controller

GameplayController script

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;

using UnityEngine.SceneManagement;

public class GameplayController : MonoBehaviour {
public static GameplayController instance;

[SerializeField]

private Text scoreText, endScore, bestScore, gameOverText;
[SerializeField]

private Button restartGameButton, instructionsButton;
[SerializeField]

private GameObject pausePanel;

[SerializeField]

private GameObject[] birds;

[SerializeField]

private Sprite[] medals;

[SerializeField]

private Image medalImage;

void Awake () {
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MakeInstance();
Time.timeScale = of;

}
void MakeInstance() {
if (instance == null) {
instance = this;
}

public void PauseGame() {
if (BirdScript.instance != null) {
if (BirdScript.instance.isAlive) {
pausePanel.SetActive(true);
gameOverText.gameObject.SetActive(false);
endScore.text = "" + BirdScript.instance.score;
bestScore.text = + GameController.instance.GetHighscore();
Time.timeScale = of;
restartGameButton.onClick.RemoveAllListeners();//Byaloupe oAeg T1C 161WTNTEG TOU
//€1xe molo mpiv,apa €1Xe Sduo 16wwtnteg TO Koupml Ba ekteAouce 2 functions
restartGameButton.onClick.AddListener(() => ResumeGame());
//mpooBetoupe TNV 16wwTnTta va Kavel resume to game

}

}

public void GoToMenuButton() {
//SceneFader.instance.FadeIn("MainMenu");
SceneManager.LoadScene("MainMenu");

}

public void ResumeGame() {
pausePanel.SetActive(false);
Time.timeScale = 1f;

}

public void RestartGame() {
SceneManager.LoadScene("Gameplay");

}

public void PlayGame() {
scoreText.gameObject.SetActive(true);
birds[GameController.instance.GetSelectedBird()].SetActive(true);
instructionsButton.gameObject.SetActive(false);
Time.timeScale = 1f;

}

public void SetScore(int score) {
scoreText.text = "" + score;

}

public void PlayerDiedShowScore(int score) {
pausePanel.SetActive(true);
gameOverText.gameObject.SetActive(true);
scoreText.gameObject.SetActive(false);
endScore.text = "" + score;
if (score > GameController.instance.GetHighscore()) {

GameController.instance.SetHighscore(score);

}

bestScore.text =

+ GameController.instance.GetHighscore();

if (score <= 20) {
medalImage.sprite = medals[0];
}else if(score > 20 && score < 40) {
medalImage.sprite = medals[1];
if (GameController.instance.IsGreenBirdUnlocked() == @) {
GameController.instance.UnlockGreenBird();
}

else {



medalImage.sprite = medals[2];

if (GameController.instance.IsGreenBirdUnlocked() == @) {
GameController.instance.UnlockGreenBird();

b

if (GameController.instance.IsRedBirdUnlocked() == 0) {
GameController.instance.UnlockRedbird();

}
¥

restartGameButton.onClick.RemoveAlllListeners();
restartGameButton.onClick.AddListener(() => RestartGame());

¥
}//GameplayController

MenuController script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.SceneManagement;
public class MenuController : MonoBehaviour {
public static MenuController instance;
[SerializeField]
private GameObject[] birds;
private bool isGreenBirdUnlocked, isRedBirdUnlocked;
void Awake(){
MakeInstance();
}
// Use this for initialization
void Start () {
birds[GameController.instance.GetSelectedBird()].SetActive(true);
CheckIfBirdsAreUnlocked();
}
void MakeInstance() {
if (instance == null) {
instance = this;

}

void CheckIfBirdsAreUnlocked() {
if (GameController.instance.IsRedBirdUnlocked() == 1) {
isRedBirdUnlocked = true;
¥
if (GameController.instance.IsGreenBirdUnlocked() == 1){
isGreenBirdUnlocked = true;

}

}
public void PlayGame() {

//SceneFader.instance.FadeIn("Gameplay");
SceneManager.LoadScene( "Gameplay");
}
public void ChangeBird() {
if (GameController.instance.GetSelectedBird() == 0){
if (isGreenBirdUnlocked){
birds[0].SetActive(false);
GameController.instance.SetSelectedBird(1);
birds[GameController.instance.GetSelectedBird()].SetActive(true);
¥
}else if (GameController.instance.GetSelectedBird() == 1) {
if (isRedBirdUnlocked) {
birds[1].SetActive(false);
GameController.instance.SetSelectedBird(2);
birds[GameController.instance.GetSelectedBird()].SetActive(true);
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else {
birds[1].SetActive(false);
GameController.instance.SetSelectedBird(0);
birds[GameController.instance.GetSelectedBird()].SetActive(true);
}

}else if(GameController.instance.GetSelectedBird() == 2) {
birds[2].SetActive(false);
GameController.instance.SetSelectedBird(0);
birds[GameController.instance.GetSelectedBird()].SetActive(true);

}

}
}//Menu Controller
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