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AmnayopeUetal n avtiypadn, amobrikeuon kot diavourn tng mopovooag epyaciag, €€
OAOKANPOU N TUNMUATOG OUTAG, YlO EUTIOPIKO OKOMO. Emutpémetal n avatlumwon,
amoBnkeuon Kal SLavopr ylo oKomo Un KEPSOOKOTILKO, EKTIOLOEUTIKAG 1) EPEUVNTIKAG
duoNg, UToO TNV IPoUMOBean va avadEpeTal n nyn MPoEAeLONC Kal va Slatnpeital o
TIAPOV HAVU QL.

OL amoPEeLg KoL TO CULMEPACHATA TIOU TIEPLEXOVTAL O QUTO To €yypado ekdppalouv
QTOKAELOTIKA TOV ouyypadéa kot Sev avILMPOOWTEVUOUV TIC emionueg BE€oelg tou
Mavemniotnuiov Autikng Makedoviag.

Q¢ ouyypadEag Tng mapovoag epyaciog SnAwvw mwg n mapovoa epyacia dev anotelel
TPoiov AoyokAom G Kat Sev EPLEXEL UALKO o N avadePOUEVES TTNYEC.



Euxaplotieg

Elpal euyvwuwy yla TNV UTOPOVH Kal CUUTAPAoTAcn Tou €6€LEE n yuvaika LoU KOTA TnV
Snuoupyla aUTAG TNEG MTUXLAKAG gpyaciag. Emiong BéAw va suxaplotiow Twv emiBAENwWY
KaBnyntry tn¢ mopoloaG TTUXLOKAG e€pyoociag K. NikoAdou Imupidwv wg mMpog tnv
kaBodnynon yla tnv uhomoinon t¢. TEAog BEAW va euxapLoTiow OAOUC TOUG KaBnyNnTEC Kall
KaBNYNTPLEG TOU TUNUATOC TANPOodOpPLKNG Tou Mavemotiuou Autikng Makedoviag yla to
SnNUoLPYLKO XpOvo Tou TEpaoa pall Toug yLati pe ékavayv va volwbw mwe Atav to deUTePO

HOU OTTLTL.



NepiAnyn

H mapoloa MTUXLOKN ETLKEVIPWVETOL OTO OXESLOOMO KOl OTNV avamtuén evog
SL06paoTkoU , eKMALEEUTIKOU NAEKTPOVLKOU TIALXVLOLOU yLla TodLd e XPAon TS MNXAVAG
mavidiwy Unity 3D. Xtoxo¢ eival va OSnuioupynBel €va maiyvidlt mou TapExeL pia
OlooKedAOTIK Kol eKMOLSEUTIK eUmelpla ya modld o€ otabBepoU¢ UTOAOYLOTEG Kal
€EUTIVEG KLVNTEC OUOKEUECG, XPNOLUOTIOLWVTOG OUyXpoveg UeBOdou¢ pabnong omwg To
gamification. H avantuén autol tou matyvidiou €ywve yla va ddagel ota matdld BaolkEG
YVWOELG , va 0EUVEL TIC ALOONOELG TOUG KOl VO TOL KAVEL va S1aokedSACOUV , XPNOLLLOTIOLWVTOG
g molkidio  Stadpaoctikwy  Spaoctnpotitwy, mall Kot TPokAncewv. To matyvidt
nephappavel pla evkoAn otn xpnon Otemadn (Ul) , moAUxpwpa ypadlkd e €viova
XPWHOTA KAL NXNTIKA £DE yLa val SNULOUPYNROEL pia KABNAWTLKN Kal SLooKESAOTIKA EUMELpla
(UE). H &wadikaocia avamtuéng meplhapPadavel tn xprion tou visual studio IDE ywa tnv
Snuoupyia tou kKwdlka otnv YAwooo mpoypoppatiopol C# kat to photoshop yiwa
Snuovpyila twv YPndlokwv otolxeiwv Tou mayvidou. H teAkn edpoappoyn eival éva
SL0oKESAOTIKO KL ETUOPDWTLKO TTaLXVISL, OXESLAOUEVO Yl VoL KATAKTIOEL Kat va Sleyeipetl
T0 MUadd twv madwwv. H Slatplfry mopéxel emiong Ml €MLOKOTNGN OTLG HUNXOVEG
mavidlwy, pLa o oxoAaotikr) avaiucon otnv Unity 3D, tnv Stadikacia oxedlaopou tou
S108paoTIKOU EKTTALSEVUTLKOU TTALXVLOLOU KAl TOU SUVOLKOU QVTIKTUTIOU TETOLWV TTaLXVISLwY

oTn HAabnon Kat TNV avamntuén Twv matdlwv.

Né€elc KAelbua: xeblaon Edapuoyng, Avamtuén edbappoyng, AadpacTiko eKMALOEUTIKO
mayvidy, HAektpovikd mawvidy, Moawvidt ywo maiwdia, Unity 3D, Mnxovr moyviduwy,

2taBepol umoAoyLoTEg, EEUTIVEC KLVNTEC OUOKEUEG



Abstract

This thesis focuses on designing and developing an interactive, educational video
game for children using the Unity 3D game engine. The goal is to create a game that
provides a fun and educational experience for children on desktop computers and smart
mobile devices using modern learning methods like gamification. This game’s development
was to teach children basic knowledge, sharpen their senses, and make them have fun,
using a variety of interactive activities, puzzles, and challenges. The game includes an easy-
to-use interface (Ul), colorful graphics with bright colors, and sound effects to create an
engaging and entertaining experience (UE). The development process includes the use of
visual studio IDE to create the code in the C# programming language and Photoshop to
create the game’s digital elements (assets). The final application is an entertaining and
educational game designed to conquer and stimulate children's minds. The thesis also
provides an overview of game engines, a more thorough analysis of Unity 3D, the process of
designing an interactive educational game, and the potential impact of such games on

children's learning and development.

Key Words: App Design, App Development, Interactive educational game, Video game,

Game for children, Unity 3D, Game engine, Desktop computers, Smart mobile devices
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1. Ewoaywyn

1. Ewaywyn

Ta tehevutaia xpovia, n TeXVoAloylo €XEL €MNPEACEL ONUOVILKA TOV TPOTO TOU
{oupue kot pobaivoupe. To ekmaldeuTiko cvotnua dev Ba pnopouos va PEVEL AVEMNPEATTO
KOLL YLOL ALUTO UTTAPXEL Lo auEAVOREVN VIOBETNON Kalwvoupylwy pebodwv padnong. Mia ano
TI¢ peB6doug mou xpnolpomoleital eival Twv SLadPOOTIKWY EKTTALOEUTIKWY TIOULXVLOLWV.
Auta ta mayvidla €xouv tn duvatdtnta va mpoodEPouv pla EAKUOTLKA Kol SladpaoTiki
EUMEeLpla pabnong ota maldld, BondBwvTag Ta VoL AIMOKTAOOUV VEEG YVWOELS Kol SELOTNTEG
HE SLaoKESAOTIKO KOl EMIUOPPWTIKO TPOTO. H xprion eKmMalSeUTIKWVY MAXVISLWV givat 6Ao
Kal o dtadeSopévn kat n wabnon pe Baon ta mayvidia €xel amodewxBOel OTL lval €vag

OTIOTEAECLLOTLIKOC TPOTIOC S8 0KAALOG TV TtaLSLwy.

ITOX0C AUTAG TNG SUTAWUATLKAG gpyaciag elval va oxedlaotel Kal va avamtuxBet
€va S1adpaoTikO eKMALSEUTIKO oy vidL yla matdLd XpnoLOTIOLWVTAG T UNXOVH TaXVISLwy
Unity 3D ylo otaBepoug UTIOAOYLOTEG Kol €EUTIVEC KLVNTEC OUOKEUEC. To TtalyvidL €xel
oxeblaotel yla va S1dagel ota madla €va 1} MEPLOCOTEPO BEUATO XPNOLUOTIOLWVTAC HLa
oAl Stadpaoctikwy dpaoctnplotitwy, MalA Kal TMPOKANCEWY. Ta XAPAKTNPLOTIKA TOU
nayvidlol meplhappavouy Eva evxpnoto neptBariov Stadpaong, mMoAUXpwHA ypadLKa Kot
NXNTIKA € yla va dnuioupynBel pla cuvapPTOOTIKA Kol SLOOKESOOTLKY EUMELPLA Yo Ta

madLa.

H &wadikacia avamtuéng tng edapuoyng mepllapPavel ) dnuloupyia Twv
OVTIKELLEVWV TOU TaXVLSLoU, Tou Kwdika Kal tn dokLun yla va dtaodaAlotel 6Tl To matyvidt
glval kat@AAnAo yla emtpanélloug UTIOAOYLOTEC Kal yla popnTeEG TAATHOPUES. To TEALKO
Tpoiov eival éva TANPWCE AEToupylkd Talxvibl mou sival tautoxpova SlackedaoTiko Ko

EKTOLOEVTIKO, OXESLOOMEVO VA aLYUAAWTIZEL KaL val SLleyelpel TO HUAAO TwV TatdLwv.

Auth n SlatplBn mMapEXEL pLa EMLOKOTNGN TG Mnxavig rawxvidiwy Unity 3D, tng
Sladkaoiag oxedlaopuol evog SLadpacTikoU eKMALSEUTIKOU TaXVLSLoU Kol TG Tilavng
EMISPAONG TETOLWV TOUXVLSLWVY OTN HABnon Kal TNV avantuén tTwv madlwv. Méxpt To TEAOG
autAg tng Swatpprig, o avayvwotng Ba €xel pwa mMANRpn katavonon tng Siadikaciog
ovantuéng evog ekmaldeuTIKoU TaXVISloU HeE TNV xpnon t¢ pnxovag Unity kal twv

TIAEOVEKTNUATWY TNG LABNoNG pe Baon to mawyvidl wg epyaleio StdaokaAiag.
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AwapBpwon kepalaiwy :

1.

To Kedpahato | mapéxel pla eloaywyr oto B€ua, cupnepAapBavouévou Tou LOTOPLKOU
Kal Tou TAQLolou TG HEAETNG, TOU OKOTMOU KOL TWV OTOXWV TNG MEAETNG KOL LA
ETILOKOTINON TNG SOUNAG TG SLatpLpnc.

310 Kedalato Il yivetal avaokomnon Twv PpAPUOYWV OXETIKA LE TO EKTTALSEUTIKA
mavidla kot t padnon mou Baociletal oe mayvidia kat tou¢ Stddopoug TUTIOUG
TLALXVLOLWV.

210 KedaAato Il yivetal pia mapouaciaon Twy TO YVWOoTWY UNXAVWY Ttatxvidlwy.

To Kedahato IV neplypadel tn pebodoloyia mou xpnotpomnoleital yla To oxedlacpo Kat
NV avAntuén Tou ekmaldeuTIKOU TaXVLOLOU Xpnaolpomnolwvtag tTnv pnxavn Unity.

To KedbaAaio V meplypadel To TEALKO TIPOLOV Kal TIG TPooBnKeG yla tnv BeAtioTonoinon
™G edappoyns .

To Kedpahato VI meplypadel TO GUUMEPACUATA KOL TLC TIPOTACELG YLt LEAAOVTIKI EEALEN
TOU TatyvisLou .

H BiBAloypadia

Télog, To Napaptnua A mep\apBAveL TTAPAPTAUATA TIOU TIEPLEXOUV TIPOCOETO UALKO

OTIWG OTLYULOTUTIA 000VNC, ATTOOTIACHOTO KWOLKA, EYXELPLOLA XPOTN K.ATL.».
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2. Tunol eknodevTikwv epappoywv

Ta ekmaldevtika matyvidia kot n pabnon pe Baon ta malyvidia €xouv kepdioel
SnuotikéTNTa Ta TEAEUTAla Xpovia Adyw Twv SUVATOTATWY TOUG VO TIPOCEAKUOUV Kal val

TIAPAKLVOUV TOUG LaONTEG.

e Ta ekmatdeutika matyvidia avadépovral oe OAa ta mavidia mou €xouv oxedlaotel
HE TPWTAPXLKO OKOTIO TN StdaokaAia ) tn pabnon.
e H pabnon pe Baon to mawvidt (gamification), amd tnv aAAn mAsupad, avadEpetal

oTn xprion matxvidlwy yla tn BeAtiwon tng enidoong Twv padntwv.

Ye eknaldevutika meptBaliovra, Ta mavidla xpnouonolovvtat yia tn dtdaokaAia mokilwy
Bepatwy Kal Se€lotTwy, amd BACIKA HABONUOTIKA KAl TIPOYPAUUOTIONO €wg TNV emiluon
ouvBetwv MpoPAnuaTwy kot TN ARPn anodpdacswv. Yrdapxouv dtadopol TumoL matyvidiwv
TIOU XPNOLUOTOLoUVTAL yLa eKaibeuaon, cupnepAapBavopuévwy matyvidlwy mpocopoiwaong,
mavidlwy poAwv kot tng matyvidomoinong. Ta malxvidla mpooopoiwong MPOCOoUOLWVOUV
TIPOYMOTIKEG KOTOOTAOELS, OMWCG TIPOCOUOLWOEL 08nynong, evw Tta malyvidia poAwv
OVTIHETWITI{OUV KOWWVIKA Intrpata Kol ekmaldelouv Toug TALKTeEC o TPoPANUATA TOU
TPAYUATIKOU KOoUou. H matyvidonoinon, and tnv aAAn mAeupd, avadEpeTal otn Lcaywyn
UNXOVIOUWY TOU malyvidlol, Omwcg ToOvVIol, OHUOTA KOl TIVOKEC Katdtaéng, yla vo

mapoakLvnBouv kat va eurmAakoUV oL pabntég o mepBAAAov ekTOC Ttatyvidlou.

Oa yivel pa mpoomdBela va avadepBoluv oL Mo YyVWOTEC £DAPUOYEG TIOU
UTIAPYXOUV OTNV 0yopd oL omoiec¢ KaAumtouv Sladopa ekmaldeutikd BEpata Kol Oev
neplopifovtal ota PBackd Onw¢ pobnuatikd, ¢uowkn KTA. Autég ol edapuoyég Ba
UmopoUoav Vva KATnyoplomownBouv avda €eKMALOEUTIKO QVTIKEIMEVO, NALKLAKA opada,
eninedo SuokoAiag katavonong eKMAlSEUTIKOU QAVIIKELUEVOU, TpOTo malyvidiol dnAadn
MOAMOAMAWY TALKTWYV | HOVO €VOG Kol TL TUMOUu eival omwg t.X. mall, €EOHOWWTAG,
TIEPUMETELAC KTA., YL VO TIAPOUE HLA €LKOVA amd TNV SUVAULKN) TIOU UTIAPXEL QUTH TNV

OTLyUN otnv ekmaibevon.

Me Baon to Google App pia amod ¢ mo dtadedopéveg katnyopieg ebapuoywv
mou &éxetal peydAn emokePluotnta eival ta ekmalbeuTikd mpoypdupata. ESw va

Toviooupe WG pLo ekmaldeutiky epappoyn dev xpelaletal amopaltnta va gival ya ta
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HaBnuatika, tTn uoikn r TN xNUEla Kat oUTw KaBeEng aAAd OTLOATIOTE €XEL VA KAVEL UE TNV
eknaidevon Tou ekAoToTE Xpriotn TnG edpappoync. MNa mapadeypa Ba pmopovoe va eivat
€va IPOYPAUUA YLa VoL LABeL kamolog va Papelel f éva TPOYpPOUa Yl va LABeL va ailel
KiBapa. ESw n Alota pe TIg emAoyEC ouveEXWC EUMAOUTIIETAL UE ATMOTEAECUA O XPROTNG va
€XEL ML TANBwpPA EMAOYWV TIOU TO HMOVO MELOVEKTNUA TIOU Ba UIMOPOUCE KATOLOG va

LOXUPLOTEL OTL UTIAPXEL, ELVOL TO OTL KATIOLEG ATTO AUTEG TLG EPOPUOYEG ELVOL ETTL TTANPWHN.
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Ewova 1. Ot 11 o dnpodiAeic epappoyég yia madua 25/3/2022 [21]

MnynA: https://www.goodhousekeeping.com/electronics/g28212386/best-apps-for-kids/

H koatavonon twv 6ladopeTtikwy TUMWV Talxvidlwy TOoU XPNOLUOTIOLoUVTOL Ylol TV
ekmaidegvon elval oNUOVTLKA YLO TO OXESLOOUO ATTOTEAECUATIKWY EKTTOLOEVUTIKWV TTALXVIOLWY
KOl TNV EVOWHATWON Toug otn padnolakn dtadikaoia. AkoAouBouv pepkd mapadeiypata

TWV SL0POPETIKWVY TUTIWV TTALXVLSLWV TIOU XPNOLUOTIOOUVTAL yla ekmaidevon:

¢ Nouyvidia mpooopoiwong: Autd Ta TALXVIOLA TIPOCOUOLWVOUV  TIPAYLOTIKEG
KOTOLOTAOELG KOl ETIITPETIOUV OTOUC TIOUKTEG VOl TIELPAUATIOTOUV Kal va pabouv amnod
TIG EVEPYELEC TOUG OE €va aoPaAEC Kal eAeyxouevo meplBaliov. Ta mapadsiypata
TEPNAUBAVOUV TIPOCOUOLWTEC TITAONG, LATPLKEG TIPOCOLOLWOELG KOL TIDOCOUOLWOELC
ETIXELPNOEWV.

 ZoPapa matxvidia: Autd ta mouxvidla €xouv oxeSLOOTEL e TPWTAPXLKO OKOTIO TNV

eknaidevon TWV MAKTWY O TTPOBAAMOTO TOU MPOYHOTIKOU KOGHUOU KOl KOWVWVLKA



https://www.goodhousekeeping.com/electronics/g28212386/best-apps-for-kids/

2. TUmOL EKALOEUTIKWYV EPAPUOYWV

{NTAMATA. ZUXVA XPNOLUOTIOLOUVTAL YL TNV OVTLUETWILON OUVOETWY INTNUATWY
OTWG N KALLaTK aAAayn), n UYEla Kal n Kowwvikn dikatoolvn.

% Nouyvidomnoinon: Aut n MPooEyylon MEPAAUPAVEL TNV EVOWUATWON OTOLXELWV
matyvidlol, Omw¢ MOVTOUG, CrUATA KoL TIVOKECG Katdtaing, o meplBAANOVTA EKTOC
mayvidlol yla va mapakivnBouv Kol va eUMAAKOUV oL padntég. Mapadeiypata
neplAappfavouv edappoyEG EKPABNONG YAWCOWV TTOU QTTOVEUOUV TIOVIOUG yLa TNV
OAOKANpwWON HABNUATWVY Kol EPOPUOYEC YUUVACTIKIG TIOU XPNOLUOTIOLOUV TIVOKEC
KaTAtagng yla va evBappUvouv TOV avIaywVLoUO.

» Mouyvidia mall: Avta ta mayvidla mpokaAoUV TOug TaikTte¢ vo AUcCouv

L)

npoBAnuata kat ypidoug, ocuxvd HEow OOKLUAG Kal AdBoug. Xpnoluomolouvral
ouvnBw¢ ya tn didaokaiia deflotnTwy emiAuong MPoBANUATWY, KPLTLKAG OKEYNC
Kall AOYLKAG.

* Nouyvidia poAwv: Autd ta matyvidla emITpEMOUV O0TouG TALKTEG val avaAdBouv To

L)

POAO €VOC XOpPOKTNPA Ot £€vav GAVIAOTIKO KOOMO KoL VO KAVOUV E€TUAOYEG TOU
emnpealouv TO QMOTEAECHA TOUu Talxvidlou. Zuxvd Ypnolgomolouvtal yla

S16aokalia Lotoplag, Aoyotexviag Kot KOWVWVIKWY OTIoUSWV.
2.1 Awddopot tunot eknatdsutikwv epapproywv[18]

2.1.1 EKmouSeuTiKEG ePpappoyECG TOAAAMAWY OgpaTwy

OL TOmolL twv ekmodeuTIKWY edapUoywv TOKIAAOUV Kal €XOUV va KAVOUV
ouvnBw¢ e TO KOO oTo omoio avadépovtal. Kamowog pmopel va Bpel amd pia amin
epapuoyr) €vog amhol epwtnuatoAloyiou pEXPL Kal OAOKANpo akadnuaikd mnedio.
Meploplopol povo oe €va akadnuaikd mebio Sev umapyouv Kal O XPNOTNG E€XEL TNV
Suvatdtnta va mapakoAouBrioel akopa kal Eevoylwooa pobriuoata. Edw pmopolpe va
Soupue €va mapadeypa tng mAatdpoppoag Coursera n omoia Eekivnoe oav pla amAn online
mAatdopua tou maveniotulou Stanford kat €xel Pptdoel Twpa va KAAUTITEL EKTTALOEUTIKA
nedlo ano Siadopa MAVETMIOTAMLA KoL SLASIKTUOKEG £TaLpleG amd OAO TOV KOOWUO , OTOTE
KOTAA)YOULE OTO CUUTIEPACHA OTL EQV OE ULa KOAN WOEa adLlEpWOELG XprHa KoL XpOvo auth

UIopel va maeL ToAU pakpld oto PndLakd Koopo.
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2.1.2 EKMoSEVUTIKEG EPAPHOYEG GUYKEKPLUEVOU BENATOG

ESw omwg Aéel kal o TiTAoG umdpxouv edaAPUOYEC OL OMOLEG KAAUTITOUV
OUYKEKPLUEVO EKTTOLOEVTIKA Tipoypappata onwg m.X. To Duolingo kot to Yusician. MoAAEG
etalpleg anodacilouvv nmwg KaAd Ba ATav amo To va sival HETPLEG o€ Sladopa EKMALSEUTIKA
T(POYPAUMOTA KAAUTEPA va elval KOAEG o€ HOVO €val OTOTE Kal adlepwvouv OAO TOUG TO
Suvaplkd mpog pa kateuBuvon. Autd TPoUMOBETEL TWG UTIAPXEL KoL TO avaAoyo Babog

OTOV TOMEQ TIOU €XEL ETUAEEEL O MPOYPAUUATLOTHG 1) N €TALpla AUTH.

2.1.3 YnootnpktikéG epappoyEg (Supportive Apps)

YMOOTNPLKTIKEG ePapUoYEC elval autég mou PonBave tov Xpriotn LE TO va Tou
Slvouv gpyalela TIOU TA XPNOLUOTIOLEL OTNV KABNUEPLVOTNTA TOU, £lTe €lval otnv SoUAELQ,
eite elval oe kamowa popdn ekmaibevonc. MNa mapddelypa UTIAPXOUV EPOPUOYEC TIOU
HETPAVE TO EUPASOV €VOG XWPOU Kol Elval TTOAU XPOLUEG YO LNXOVIKOUG EVW €Vag amAog
0PLOUNTLKOC UTIOAOYLOTAG TO AEYOUEVO KOUTILOUTEPAKL €vVOL XPAOLUO Yl UoBnuaTkoUg

UTTOAOYLOHOUG yLa OAOUG.

2.1.4 Ekmoudevutika rnawyvidia (Educational Games)

Kaveic dev €xel mpoBAnua pe TNV HEAETN OAAA OTAV QUTH WTOPEL va YIVEL PE
KATIOLO TPOTO TIoU Ba €lval TILO EAKUOTIKN TOTE N €KMOLOEUTIKY) KOWVOTNTA TIPEMEL VA TO
AdBel cofapa onuacia. H eknaibevon péoa oe €va meplBaArlov mawxvidiov Sivel to
€Vauopa oTou¢ pabntég va mpoonAwbolv otn puabnon emeldr tavtdoxpova mailouvv €va
mavidl.. To povo mou pével va amodaclotel sival moéoa otolxeia Gamification Ba

evowpatwBouv otnv edpapuoyn.

2.1.5 Edappoyeg diaxeipiong padnong (Learning Management Apps)

ESw €xoupe epapUOYEC TTOU OMWC KOL OTLG UTIOOTNPLKTLIKEG EPOpHUOYEC (Supportive
apps) €tol kat €dw PonBouv TOV XpNoTn HE TIC KOONUEPLWEC SpaoTNPLOTNTEG TOU
avahapPBavovtag va  Siaxelpilovtal  emMavoAopBOVOUEVEG KAl  TPOYPOUUATIOMEVEG
6paotnplOTNTEG TIOU £€XEL va TIPAYHUATOTOWNOEL O (6l0G. TEtoleg emavoAopBovOUEVES
Sladikaoleg lval to mpoypappa omoudwv o pla oxoAr), o €Aeyxog amouclwy, n Slopla
epyacwwyv, ta Sladlktuakd teot, ol Babuoloyieg kal moAAd dAAa. Mapadeiypotog xapv

TéToleg epapuoyEC elval To Schoology, Canvas Student KTA. Tétoleg ebapPUOYEG UTOPOUV VA
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XpnowomnownBolv amod €va Xpriotn f K opada Xpnotwv OMwE TL.X. amo GoLTtNTEG EVOG

TLOVETILOTH ULOU.

2.1.6 EKMouSeUTIKEG EPAPHOYES YLa TLALSLA TTPOOXOALKN G NALKLOG KOl vATILOL

Ta madld og pikpn nAia lowg ivat kot o 1o SUOKOAOC TTEAATNG TTOU TIPETEL VAL
LKOVOTIOLNOEL €VOG TIPOYPAUUATIOTHG LA EKMOULSEUTIKAG EPapUOYNG. Z€ AUTAV TNV NAKia
ol [Kpol pag npweg &gv £xouv TNV UTIOUOVNA YLa va acXoAnBoulv e pia epappoyn mou dev
Ba toug Kevipioel To evlladEépov pe tnv mpwtn dladpacn. OL LKOVOTNTEG va KOTAVOOUV
TLOAUTTAOKEG EVVOLEC €lval akOpa o€ Mpwiun ¢paon. EbappoyEg mou amsubivovtal o€ matdla
nAkiog 0-5 etwv elvol PWTEWVEG Pe TIOAANG €viova XpWHOTO Kal SLaSpOoTIKEG ylo va
tpafnéouv to evlladépov tou maldlov kot va BePalwbolv OTL péow TOUu TALXVLSLOU

pnaBaivouv.

ENATATEPCINTA ZTOXEYMENO
MAGHTEYOMENOY KOINO

Ewkova 2. Xapaktnplotika Eknaidsvtikwv Edappoywv

MnyA: https://www.netsolutions.com/insights/effective-features-of-best-educational-apps/

MnyA: https://www.iconarchive.com/show/office-icons-by-thalita-torres.html

2.2  EKMoSEVUTIKEG EPOPOYEG OTO EUMOPLO

OL TILO YVWOTEG EKTOLOEUTIKEC EDAPUOYEG ava Katnyopia pe PAacn NAEKTPOVIKO

apbBpo eival :



https://www.netsolutions.com/insights/effective-features-of-best-educational-apps/
https://www.iconarchive.com/show/office-icons-by-thalita-torres.html
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Nivakag 1. M'vwotég Eknawdsutikég EdappoyEg ava katnyopia

Katnyopia Epappoyig Ovopa Edappoyig

Multi-subject Apps: Khan Academy
Khan Academy Kids
BrainPOP
BrainPOP Jr.
Quizlet
Fact Monster
Poptropica
Coursera (Not Free)
Udemy (Not Free)
. Starfall (Not Free)
. ABCmouse (Not Free)
. ABCyal!
. Elevate — Brain Training Games
. Lumosity

Lo NOUL A WNE
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Free Educational Math Apps: Prodigy Math Game
Coolmath Games
Bedtime Math
Formulia

Endless Numbers
Math Training for Kids
Photomath

DragonBox

Science 360

NASA

NSF Science Zone
Plum’s Creaturizer

Play and Learn Science
MarcoPolo Ocean
Periodic Table

True or False Chemistry
AUTODESK Tinkercad
10. Minecraft: Education Edition (Not Free)
11. Star Walk 2

12. Google Earth

Science:

LN RWNE ONOWUVEWNRE

Free Educational Apps for
Reading:

Kid Mode: Play + Learn: Multiple Reading Skills
Libby

Starfall ABCs

Kindle

Bamboo Learning

LitCharts

Epic

SpellingCity

Vocabulary.com

LW NOUEWNE
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Free Coding Apps:

=

LooNOUL A WNE

. Scratch

PBS Kids ScratchlJr
Bee-Bot

Codecademy Go
Hopster Coding Safari
Encode: Learn to Code
CodeSpark Academy
Sololearn

Swift Playgrounds
Code.org

Free Educational Art Apps:

Toca Life World: Build Stories
DailyArt

SuperHero Comic Book Maker
Draw and Tell

Google Arts & Culture

Joy Doodle: Movie Color and Draw

Free Educational
Learning Languages:

Apps for

Duolingo

Memrise

EngVarta

Babbel

Rosetta Stone (Not free)
Lingodeer

Drops by Kahoot

Free Educational Apps for Getting
Active:

PUONPENOOOUREWNRIOOUDSEWNRE

GoNoodle

Super Stretch Yoga

Exercise: At Home Workout App
Cosmic Kids

Supportive Apps or
Management Apps:

Learning

10. AnkiDroid

OO NOWULREWNRE

Quizizz
Kahoot!
Socrative
Book Creator
Classcraft
Brainly
Seesaw
Mathway
StudyBlue

Mnyn : https://lifefamilyfun.com/free-educational-apps/
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3. Mnyavéc Mayvibiwv

3. Mnxavég Nawyvidiwv

OL unxovég mavidlwv (game engines) eival AOYLOPLKA OXeSLOOUEVA yla TN
Snuoupyia Buteomnavidiwy. Ymapxouv MoAEG SladopeTikég game engines SLOBEOLUEC,
yla va €mAEEEL O TPOYPOAUUATIOTAG . AvAAoya HE TIG QVAYKEG KAl T TPOTLUAOEL O
TIPOYPOUMOATLOTAG , ETUAEYEL TNV KATAAANAOTEPN pnxavn maviSiwy (game engine) yla t
Snuoupyia NG edappoyng tou. MeplkéG amod TG SnUodAEOTEPEC game engines Tou
Xpnotluomnolouvtat onpepa eivat ot €€n¢: Unity, Unreal Engine, Godot kat CryEngine. OAeg oL
PoavadEPOUEVEG UNXOVES EXOUV TA SIKA TOUC TTAEOVEKTALOTA KOl LELOVEKTAMOTO AAAQ O€
VEVIKEG YPOMUEG elval mapa TOAU KOAEC O QUTO TIOU KAVOUV Kol ouvexilouv va
avaBabuilovtal pe MeEPLOCOTEPA XAPAKTNPLOTIKA . ITLG KLVNTEG CUOKEUEG TO Unity KOTEXEL TO
HEYAAUTEPO HEPLSLO TNG ayopdg HE TOOOOTO mepimou 70% ota kopudaia mayvidia oe
dopnTéG MAATPOPUEG EMELSH OL TPOYPAUUUOTIOTEG EKUETOAAEVOVTAL TIG SUVATOTNTEG TIOU

TIPOOEPEL N UNXAVA OE OXECN UE TOUC TIEPLOPLOUOUC TWV KLVNTWV CUCKEUWV .

@Unity Products Dev tools Seeplans&pricing. O i ©

i

MOBILE GAMES

UNITY POWERS
OVER 70% OF THE
TOP MOBILE GAME

Join millions of mobile game developers around the world using Unity to build the next ge jon of successf ful games.

Start 30-day free trial Operate your game

Get started Build a mobile game Expand your game to mobile Features ant d services FAQ

Ewodva 3. Unity’s Percentage Usage on Mobile devices

Mnyn : https://unity.com/solutions/mobile

@ Unity

Ewkova 4. Unity

Mnyn: https://unity.com/
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3. Mnyavéc Mayvibiwv

3.1  Unity [4][22]

H Unity eivat pa moAU dnpodAng pnxavr maxvidlwy Kal Urnopel va oxeSLaoel Kat
uAomolnoel pla epappoyn yla oAAEG mMAatdOopUeG. H etalpeia mou eivat umevBuvn yla TNV
unxoavn €itvat n Unity Technologies kat tnv 6nuocieuoe to 2005. Ztnv apxn eixe
KATAOKEVAOTEL yla TNV dnpoupyia mayvidiwy otnv mAatdpopua tg Apple OS X. Apyotepa
OMWG Kal Ke TIOAAEG avaBabuiosls Kol avavewoelg €xel GTACEL oTnV tapoloa popdn g
Kal ival kavry va mapayel uPnAng molotnTag movidia yia moAAECG TTAATHOPUES OTIWG
otaBepolC  UTIOAOYLOTEG, KWVNTEC OUOKEUEG, KOVOOAEG, TAQTHOPMEC  ELKOVIKNAG
payuatikotntag KTA. Elval eUKoAn otnv xprion OoKOUO Kal ylo apxAplouc XPHOTEG Kol
TIAPEXEL EVA. OAOKANPWHEVO TIAKETO epyaAeiwV yia Sdlaxeipion Yndlakwv otolxeiwv (assets),
onwg textures, sounds kat 3D models Onwg emiong pta MOAU KA pnxavh g€opoilwong
duaokng (physics engine), epyadeiwv yla tnv dnuiouvpyia Kvoupévwv oxedilwv (animation
tools) kat tn dnuioupyla PeOAOTIKWY YpadlKwy. AUTO €XeEL WG AMOTEAECUO va €ival n
TIPWTN ETUAOYN VLA ULKPEG OUASEC TTPOYPAUUATIOTWY (a6 2 €éwg 10 dtopa tou ovopalovral
indie Developers). H pnxavry &ivel tnv duvatotnta ywa koatoaokeun 2D mayvidiwyv , 3D
nmavidiwy , AR, VR, MR mavidiwv kot moANd aAAd. H pnxavy €XeL TOOEC TOAAEC
duvatdtnte¢ mou mAéov xpnoldomoleital amd Blopnyavie¢ AAMwv kKAAdwv Onwg ot

QUTOKLVNTOPBLOKNXAVIEG, N APXLTEKTOVLKH, Ol KATAOKEVEG, O KLVNUaTtoypddog, 0 oTpatog, KTA.

i0S & S a & A° &
A PIVITA = {‘ 3 @ 3Ds o m 9

L % B O+ & ® s @

fireoss n

L

©

Ewkova 5. Yrootnpi{opeveg MNAatdpoppeg tng Mnxavng Unity

Mnyn : https://www.nanalyze.com/2017/10/unity-technologies-leading-game-engine/
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3. Mnyavéc Mayvibiwv

H pnxavn €xet dwpedv €kdoon ald o XprioTNG TNG UNXAVAG TIPEMEL va MANPWOEL 5% edv

gemepaoel Tng 100 xAladeg dohapla eite o dadnuioelg, eite oe xpnuatodotnon, elte oe

akaBaplota €écoda (royalties fee) katl va avaBabuiosl to mAdavo tou and Unity Personal og

Unity Plus.

3.1.1 Unity Features

A X4

R/

K/
L X4

Mepika amo ta Baclkd xapaKTnpLloTika tou Unity mepldapBavouv:

Yrootnplen yia ToANamAEG  TAaThOpueg: To  Unity emtpémel  otoug
TIPOYPOAUUOTIOTEG va Snuoupyolv Tmalxvibla oe éva peydAo dacpa omo
mAQTPOoppeg, cupneplapBavopuévwy Twv Windows, macOS, Linux, i0S, Android
Kot TTOAA WV AAAWV.

Ontikog enefepyaotn: O ontikog enetepyaotrn¢ Tou Unity mapéxel pia dtemadn
drag-and-drop ywa tn Onuwoupyia oKNVWV TOUXVIOLWY, XOPAKTHNPWV Kol
OVTLKELUEVWY. ETUTPEMEL €MIONG TOV EUKOAO XELPLOMO TPLOSLACTATWY MOVIEAWV
KOl KLVOULEVWYV OXESLWV.

Scripting: To Unity umootnpilel tn C# yAwooa mpoypappotiopol CH. Auto
ETUTPEMEL  OTOUG TIPOYPOMUATIOTEG va  SnuloupyolV  TIPOCOPHOCUEVOUG
punxoviwopoug ratxvidlou, ototxeia Ul kot GAAQ XOPOKTNPLOTLKA.

Katdotnua neplouclakwy otolxeiwv: To KATAoTNUA TIEPLOUCLOKWY OTOLXELWV TNG
Unity mapéxel éva peydho GAoUA TIPOKATOOKEUNOUEVWY OTOLXElIWY, Oonmwg 3D
HoVTéAa, KlvoUpeva oxedla, oevdpla Kot TOAA AAAa. Autd umopel va
€€OLKOVOUNOEL XPOVO KOL TIPOOTIABELN OTOUC TPOYPUUUATIOTEG KOTA TN
Snuoupyla mayvidwv.

Quown: To Unity mepllappavel pia woxupn pnxavr ¢GUOLKAG TIOU ETUTPETEL

PEQALOTIKEG OUYKPOUOELS, Baputnta Kal AAAEG GUOIKEG aAANAETILOPATELC.

‘Hyog: To Unity meptAapBavel pia oelpd epyaAeiwv nxou, cupnepAapuBavopévwy

¢ TPLodlaoctatng XwpoBETnong, Twv NXNTIKWV €€ KoL TNG QAVATIOPAYWYNAG
HOUGLKNAG.
Atowon: To Unity TOpEXEL EVOWHATWHEVA XOPAKTNPLOTIKA SIKTUWONG ToU

ETUTPEMOUV TtaLXVidla yLa ToAAOUG TailkTeg Héow Tou SladikTuou.
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3. Mnyavéc Mayvibiwv

¢ Ymootnplén ewkovikng mpaypatikotntag (VR): To Unity meplhapfavel umootnpién
yla pa ospd ouokevwv VR, ocupnepllappavopévwy twv Oculus Rift, HTC Vive

ko Google Cardboard.

X/
°

Yrootnpn 2D: To Unity meplAapBavel XapaktnpLoTtikd el8Ika oxedlaopéva yla

NV avantuén navidwwy 2D, onwg n Slaxeiplon sprite kat n puoikn 2D.

7
A X4

Avdluon: To Unity mepl\appavel evowpatwpéva epyaleia avaluong mou
ETUTPEMOUV OTOUC TIPOYPAUMOTIOTEG VA TIAPaKoAouBoUv tn cuumepldpopd Twv

TIALKTWY, TNV arodoaon Tou TaLxvidLol Kal AAAEG LETPHOELG.

JUVOALKA, To Unity mtapéxel €éva oAoOKANPWHEVO GUVOAO €pYAAELWV KOL XOPOKTNPLOTIKWY TIOU
TO KOBOLOTOUV pla SnUodAn Aoy yLO TIPOYPAUUATIOTEG TALXVIOLWY OAWV TWV EMUMESWV

EUMELPLOC.
3.2 Unreal [9][22]

H Unreal Engine sival pla pnxavr malyviSlwy TOU €ival KATAOKEUAOMEVN YL
vAomoinon mavidiwy 3D kol n etalpeia mou TNV avamtuée eival n Epic Games.
MNpwtoeudaviotnke to 1998 cav mayvidl TPWTOU MTPOCWIOU UE TNV ovopoaoia Unreal kot
otnv apxn XPNOWoTMowibnke yla TNV Kataokeur) shooters mMPWTOU TPOCWTIOU YL
TIPOOWTILKOUG UTIOAOYLOTEG(PC) aAAd amo tote €xel aAAael Spapatikd Kol HE TIG
avapabuicelg mou €xel uTOOTEL KoL TTAEOV XPNOLUOTIOLELTAL aTtd BLOUNXOVIEG €KTOG TNG
Blopnxaviag mayvidlwyv OMwG Tou Klvnuatoypddou Kal tng tnAedpaonc. Eival ypapuévo
0oTNV YAWOoOoO TPOYPAUUATIOMOU C++ Kol €xeL TNV Suvatotnta va oXxeSLAoEL Kal UAOTIOLROEL
po epappoyn yo ToAAEC MAATPOPUEG OMWCE oTaBEPOUG UTTOAOYLOTEG, KLVNTA, KOVOOAEG Kall
TAQTHOPUESG ELKOVIKNG TIPAYHATIKOTNTAG TpoodEpovTag £ToL [l VALl wG Tpog TNV
emAoyn pnxavng mavidwyv. Mapolo nou eival ypapupévn oe C++ mapéxel tnv duvatdtnta
o€ £va apXApLo TIPOYPAUHATIOTH va ypael og visual scripting ta Asyopeva Blueprints kot
€TOL VO ELOAYEL KATIOLOV OTOV MPOYPOUUATIONO Tilo eUKOAA. Mpoodata Byrnke otnv ayopd n
€kdoon 5 (Ampikiog 2022) mpooBEtovtag TMOANEG akOpa SuvVATOTNTEC ylO QKOUA TILO
peOALOTIKA ypadikd. H xprion t¢ pnxoavng eival dwpedv péxplt o Snuloupyog Tng
epappoyng va Eemepdosl o €0080 KATIOLO TTOCO TtoU opileL n etalpia. Metd anod €0oda TNG

Tafewg tou 1 ekatoppupiov Sohapiwv To GUGIKO 1] VOULKO TIPOCWTIO TIPETEL VA TIANPWOEL

13



3. Mnyavéc Mayvibiwv

otnv etapia 5% twv akabdplotwv ecodwv(royalties fee) yia €é0oda mou unepPaivouv to

nipoavadePOUEVO TTOCO.

@ UNREAL ENGINE

Ewkova 6. Unreal Engine

Mnyn : https://www.unrealengine.com/en-US/unreal-engine-5

AkoAoUBEl pla AemTopepn G meplypadr TwV XapaKTNPLOTIKWY TNG Unreal:

3.2.1

3

*

Unreal Pipeline Integration

Ynootipn FBX, USD kat Alembic: H evowudtwon aywywv otnv Unreal Engine
ETUTPEMEL TNV ATPOCKOMTN OUVOEON HE TNV YPOUUAR TOPAYWYNS TOAUUECWVY,
unootnpilovtag Blopnxavika mpotumna onwg FBX, USD kat Alembic. H unootrpién
USD evioyUelL tn ouvepyaoio PeTafl Twv PHEAWV TNG OUASAC, EMITPEMOVIAC TNV
Tavutoxpovn epyoaocia. H Unreal Engine pmopet va Stafdoel éva apyeio USD amo
omnoudnnote oto Sioko xwplig xpovoBopa mMANpn sloaywyn Kat va ypael miow Tig
oAayég wg emkaAvpelg. H emavadoptwon tou wodéApou doptiou USD
EVNUEPWVEL AUECWC TIC OAAQYEC TIOU EyLVaV o AAAOUC XPHOTEC OTO TTPONYOUEVO
otadlo.

Python scripting: O xprjotng evowpatwvovtag tnv Unreal Engine oto pipeline tou
Kal aflomolwvtag MARPwWCE TNV umootnplén tou Blopnxovikou mpotumou Python
scripting otov Unreal Editor, pmopel va autopatomolioeL TG pogg epyaciag. Mmopel
va dnuioupynoet dadikaoieg Slaxeiplong mMePLEXOUEVOU, VA OLUTOUQATOTIOLOEL TIG
nposTolpacieg dedopévwy, va OpyavwOoeEL TO TIEPLEXOUEVO O€ €va emimedo Kol va
dnuoupynoel mpooappoopéva iepltBailovta epyaaciac yla tov €Aeyxo tou Unreal

Editor.

Datasmith: Anpocokontn Metatponn Asdopévwv: Me tn xprion tou DataSmith, o
XPAOoTNG umopel va petatpéPel oAOKANPEC OKNVECG -CUUMEPAAUBAVOUEVWY TWV
KLVOUHEVWVY oXeSlwV Kal Twv peTtadeSopévwy- amod npoypappata onwe to 3ds Max,

Revit, Sketch-Up Pro, Cinema 4D, Rhino, SolidWorks, Catia kat aA\e¢ popdég DCC,

14
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CAD kat BIM, pe unAn akpifela. H Stadikacio peTatpomng elval un KataotpodLkn,
ETUTPEMOVTIAC OUTOV VA CUVEXLOEL TNV emefepyaoia ToU apxlkol TIAKETOU Xwpig va
anMwAECEL TIG HUEANOVTIKEG aAAayeC. H mpooPaocn ota petadedopéva avolyel Tov
6pOUO yla TNV QUTOUATOTONON TNG TMPOETOOoiag SeSOUéVV HECW OEVAPLWV

Python 1 tou Visual Dataprep.

Visual Dataprep: H autopatonoinon Twv powv epyaciag npostopaciag Sedopévwv
umopel va emuteuxBel eVKOAQ, akOpa Kol O0Tav Sev €lval KATOLOG IPOYPAUATIOTAG,
HE TN XPNON €VOG QTTAOTIOLNEVOU OTTIKOU €PYAAELOU TIOU EMLTPEMEL TN Snuiloupyia
HLOG <<ouvtaync>> OITpwv Kal TeEAeotwv. AUTH n <<ouvtayn>> WUMopel va
amoBnKeUTEL KAl va emavaxpnolpomnolnBel oe AANeg oknvEG 1 €pya. Me auto To
epyaleio, pmopouv va SnuioupynBouv emineda  Aemtouépelag (LODs), va
pubulotouyv ta Lightmap UVs, va avtikataotabouv UAKA Kot va dtaypadouv 1 va
OUYXWVEUBOUV avTikeipeva pe BAaon kpltripla Onwe n KAAON, TO OVOUQ, Ol ETIKETEC

HETAdESOUEVWV 1) TO HEyEDOG.

Evowpdtwon ShotGrid: H amAomolnuévn ovvdeon petaly twv 3D dedopévwv
Pnolakwy otoxeiwv mou dnuloupyndnkav and KaAATEXVEG o AANeC epapUOYEC,
onmwg n Maya, kal Twv dedopévwy elkdvag mou TpEnel va aflohoynBouv amo
EMOMTEC KoL OKNVOBETeC oto ShotGrid, mapéxetal péow TNG EVOWUATWONG TOU
ShotGrid otnv Unreal Engine.

Yniootrptén LiDAR point cloud: Tepdotia cuvola Sedopévwy ou €xouv ocUANAeXBOEeL
Qo TOV TPAYHUATIKO KOOUO WMOPOUV va CUYKEVIpWOOUV Kal va xpnotlponolnBbouv
uéoa otnv Unreal Engine, pe tn &duvatotnta e€00ywyng, OTTIKOMOLNGoNG,
enefepyaociag kat aAAnAenidbpaong pe védbn onueiwv mou €xouv amoktnBel amo
OUOKEUEC 0apwaong Aéep. Auta ta vEpn onueiwv Umopouv va xpnotuonotnouy yia
TNV OMTIKOTOiNoN TOMOBECLWY Kal yla Vo TTapEXOUV akpLBEC mMAaiolo os mpoodpata

oxeblaopéva otolxeia.

Kataokeun Koopwv

O Unreal Editor: H punxavry Unreal evowpotwvel tov Unreal Editor, éva
oAokAnpwpévo meplBailov avamtuéng mou eival StaBéoipo oe Linux, macOS kat

Windows yia tn ouvtaén mepleyodévou Kot tnv avamtuén mavidiwyv. Me tnv
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3. Mnyavéc Mayvibiwv

urmootnplen g enegepyaociag and mMoAAAmMAoUG XPNOTEG, KAAATEXVEG, OXESLAOTEC
KOl TIPOYPOUUATIOTEG UTOPOUV VA TIPOYHATOTIOOUV Tautoxpova aAAayec oto (Slo
€pyo tnG Unreal Engine pe aodpdiela kat aflomotia. EmutAéov, n Suvatotnta
eKTéEAeoNC Tou TANpoug Unreal Editor oe Aettoupyia VR onuaivel otL o Xpnotng

umnopel va dnuoupyel pe meptBaiiov e€opoiwong WYSIWYG.

Movtelomnoinon, UVs kat Bake: Eva ektetapévo cuvolo epyaleiwv dnpoupylog kot
enefepyaociag¢ mAeypdtwv eivat SwaBéowo otnv Unreal Engine, to omolo
nephappavel Asttoupyieg unodlaipeong, Suvapika epyadeio YAUTTTIKAG KAl KWK
VEWMETPlaC. EmMutAéov, MOpEXETAL Hla LoXupr couita epyoalseiwv dnuloupylag Kat
enefepyaoiag UV, kabBwg kat pa xpnowtn emhoyn epyadeiwv ya to Yoo vdwv
KOl TN METAPOPA XOPAKTNPLOTIKWY TAEYUATOC. AUTA TA EPYAAELQ ETUTPEMOUV TOV
XPNotn va BeAtwvel Kat va emavodapBavel ta Pndlakd otolxeio 0Tto TEAKO TOUG

mAaiolo, xwplg Tnv avaykn va petoaPel os éva makéto DCC.

Epyaleia tomiou kot edadoug: Me 1o clotnua Landscape, o Xpriotng Umopet va
Snuoupynoet neptBarlovra kat edddn avolxtol KOGUOU TEPAOCTLAC KAIpAKAC, TTOU
nephappavouv Bouvad, KOWASEC Kol akoun Kat omnAléc. Mmopel va mpooBéoel
oA amAd emnineda xaptwv VPOUC KAl XPWUATWY Kot va ta Stapopdwoel Kal va Ta
Bayel ave€aptnta to €va amo to GAAo. O xprnotng €xeL emiong t duvatotnta va
enegepyaotel Un KATaotpodlkd TO TOTO TOU, XPNOLUOTIOLWVTAG €va emtimedo Tou
elval oxedlaopévo yla splines, kot va dnuioupynosl povadikd TPOoaPUOCUEVA
TIWVEAQ EoW Tou Blueprint, Ta omola umopel va XpnOLUOTIOLACEL yLOL VAL TIPOCOPHLOCEL

TO ToTtia TOU BAoel AAAWV OTOoLKELWV.

KAwpakoUpevn PBAdotnon: Ta Ttepdotia eEwteplkd meplBaAlovia  KaAumrTovral
outopata pe Stadopoug TUTOUG ypaotdlol, AouAoudlwy, HIKpWV PBpaxwv n Tto
TMAEYHO. TNC €MAOYAG TOU XPNOTH, XPNolpomolwvtag to Grass Tool, evw pe TO
Procedural Foliage Tool &nuloupyolvtal tepdotia &dcn yepdta He TOAAG
Slapopetika €ibn S€vtpwv Kot BAUVWY, TTPOCOUOLWVOVTAC TOV TPOTIO LIE TOV OO0

éva 600G avantuooeTalL PUE TNV TTAPOSO TOU XPOVOU.

KaTtakepUATIONOG KOOHOU: H Snuioupyila avolyTwyv KOOUWVY YIVETAL TILO ypryopn Kot
€UKOAN pe to World Partition, kaBwg o kOop0G Slatpeital autopata o€ Eva TAEYUA

Kol pHovo ta amapoitnta keAld petadepovral. H opada pmopel va epyaletatl
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R/
A X4

7

TAUTOXpPOVA OTNV (8la TIEPLOX TOU KOOMOU Xwplg va emnpedletal n pio anod tv
napouoia tng GAAnG, xdpn oto cvotnuo<< Eva opxeio ava nbomold >>(OFPA).
ErutAéov, pe ta enimeda Sebopévwv eivalr duvary n Snuiloupyia Slddopwv

napoAAaywv tou (lou KOoUoU W emineda mou umdpxouv otov (dlo xwpo.

Procedural Content Generation framework: Ot KavOVeG Kol OL TTOPAETPOL UTTOPOUV
Va 0PLOTOUV PEOW Tou TAaLoiou mapaywyng Sladikaotikol meplexopévou (PCG) yia
va YEUloouv PeYAAeg oknVEC Ue otolyela tng Unreal Engine tn¢ emloyn¢ Tou Xpnotn.
Ta epyaleia evtog Tou enegepyaotr) KaBLOToUV T dnuLloupyia LEYAAWY KOOUWVY HLa
ypriyopn Kot eUKoAn umoBeon. EmutAéov, pe TNV mpooBnkn evog otolyeiou Xpovou
EKTENEONC, TA OTOLXElO UTTOpPOUV va avtidpolv oe aAlayEG mou cuppaivouv oTo

mayvidL N otn yewpuetpia.

Asset optimization: OL Sladikaoieg mpoetolpaciag kat BeAtiotonoinong &vog
TIOAUTTAOKOU HOVTEAOU yla BEATIOTN amodoon o€ MPAYUATIKO XPOVO WUMOPOUV va
QamoteAOUV KOUPOOTIKI) Kol XpovoPBopa eumelpia, n omola cuxva mepllapfBavet
noAamnAd BrApata. Itnv Unreal Engine, mapéxovtal epyaleia mou SleukoAUvouv
outég TG Stadkaoiec. MNa mopadelypa, to €pyaAeio autdépatng Snuioupyiag
erunédwv Aemtopépelag (LOD) emutpémel tnv autopatn Snuoupyia TOLOTIKWV
ETUMESWV AETITOUEPELAC YLOL TOL LOVTEAQ QVAAOYO TNV QIOOTACH TIOU €XEL 0 BTN ¢
aro autd. To epyadeio Proxy Geometry cuvSualel mOAAQTAG TAEYLLOTA KOL TOL UALKAL
TOUC Ot €val HOVO TAEYHA Kol UALKO, BonBwvtag otn pelwon tou oplbuol twv
OVTIKELLEVWY KOl TWV UAKWV yla BeAtwwpévn amodoon. EmumAéov, umapyouv
£pPYaAELQ LOVTEAOTIONGNC TIOU EMUITPEMOUV TNV OITAOTIONON TWV MAEYUATWY KOL TNV

adaipeon Twv Kpupwv MOALYWVWV yla BeATLwUeEvn anddoon.

Dwtiopdg oupavou, ocuvvedpwv Kat mePPBAarovtog: Me tnv Unreal Engine, o
TIPOYPOAUHOTIOTAC MMOopel va SnULOUPYAOEL PEAALOTIKOUG N OTIAL{OPLOUEVOUG
oupavoug, cuvveda kot AAAa atpoodalplkd edé, pe MANpn KaAAtexvikn eAeuBepia.
Xpnotwuornowwvtag to otowxeio Volumetric Cloud, pmopel va &nuioupynoet b€
ouvvedwv mou aAAnAerudpouv pe to Sky Atmosphere,to Sky Light kat éwg kat Suo
KateuBuvtikad pwTta. Autd ta otolxela eival Suvapika ¢wT{OUEVA KAl OKLOOUEVA,
KOL WITOPOUV VA QVTOTOKPLVOVTOL OTIL( EVNUEPWOELS TNG WPAG TNG NUEPAG OF

TIPAYUATIKO XPOvVo. MMopel vo TPOCOPUOCEL TOV XPWHOTIKO TOUC TOVO, TNV
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TIUKVOTNTA TOUG, TOV PEQALOMO TOUG KOl AANEG TTAPAUETPOUG YLa VA SNULOUPYNOEL TO
eMBUUNTO atpoodalPLKO amoTéAecpa. Mrmopel va e€opolwaoel SLAPOPEC KOLPLKEC
OUVONKEG, OMWCE KAAOKALPLVOG N XELLEPVOG oUPAVOC, HE aviiotolxn atpoodalpa,

ouvveda Kol pwTLOUO.

s Z0otnpa vepol: Me 1o cuotnua Water tng Unreal Engine, o kaAAltéxvng pUmopel va
dnuoupynoet aAnBodaveic udativeg paleg ota tomia Tou. AuTO TO CUCTNUO TOU
ETUTPEMEL VO SNULOUPYNROEL WKEAVOUC, ALVEG, TTOTAULA KOL VNOLA XPNOLLOTIOLWVTOG
splines, To omoio tou mMpoodépel MANPN KaAAteXxViky eAeuBepia. Eva amo ta
ONUOVTIKOTEPOL  XOPAKTNPELOTIKA TOU OUCTAHATOG E£lval N EVOWHOTWHEVN
Tipocopoiwon PEVCOTWY. AUTO ONUAlVEL OTL OL XOPOKTNPEG KAl TO QVTIKELPEVA
UIOpOoUV va. aAANAETILOPOUV UE TO VEPO PEOALOTIKA. To vepOd avildpd OTIC KLV OELG
TWV XOPOKTAPWVY KOL TWV OVTLKELUEVWVY KOL QTEIKOVI(EL OMOTUTIWHATA OTMWE Ol
OVTOVOKAGQOEL] TWV KUHATWY OTNV QKT Kol ol 0AANAETILOPACELG HE TIC POEC TWV

TIOTOUWV.

3.2.3 Characters and Animation

++ Animation Blueprints: Me ta Animation Blueprints tn¢ Unreal Engine, o animator
Uropel va dnuioupynoel Kat va eAéyéel oUVOETEC ocUUTEPLPOPEC YLOL TA KIVOUUEVQ
ox€bla tou. Eva Animation Blueprint eival éva Blueprint mou €ivat urtevBuvo yla to
nwg Ba kwvnBel oto xwpo €va mannequin. O xpnotng eneepyaletal Ta ypadnuata
péoa otov Animation Blueprint Editor, omou pmopel va ekteAécel blend tree
movement, va eA€éy€el TO KOUUATLA TIOU OmOPTI{OUV TOV €KAOTOTE OKEAETO 1 va
opioel 1o nw¢ Ba cuunepidépetal n teAkn nola tng kivnong oe éva Skeletal Mesh

o€ kaOs frame.

+* Machine Learning Deformer: To Machine Learning (ML) Deformer eivat éva
npo6oBeTo yia To Maya mou mapayel UPNAARG TIOTOTNTAC LN YPOAUULKEG TIPOCEYYIOELS
TapopopdwWTWV. Me autd To MPOCOETO, 0 XPOTNG UIopPEL va SnuLoupynoeL cuvOeTa
mpooapuoopéva  eaptipata 1 omoiwadnmote  aubBaipetn  mapapodpdwon
XPNOLLOTIOLWVTAC LOVTEAQ NXOAVLKAG HABNOoNG Tou €XoUV eKTTALOEUTEL HUE TN XPrion
TOU TPOoBeTOU. AUTA TA MOVTEAQ UNXAVIKAC MABNONG UmopoUV OThn CUVEXELD va

EKTEAEOTOUV OE TPAYHUATIKO Xpovo otnv Unreal Engine. AUTO emuTpemel va
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TPOCOUOLWOoEL TapapopPwaoel UPNANG MOLOTNTACG, OMWE HMUEC TOU KLVOUVTAL,

Sloykwpéves GAEPEG kaL S€ppa TToU YALOTPAEL.

Character animation authoring: To Control Rig €ival éva gpyaleio Tou TMITPEMEL
otov animator va SnuloupynoeL yprRyopa Kol €UKOAQ rigs ylol XOPOKTNPEC OTNV
Unreal Engine. Mmopel va SnpLOUpYROEL rigs TIOU VoL UMOPOUV VA HOLPOOTOUV OF
TOAAQITAOUG  XQPOKTAPEG KOL VO TIPOCAPMOCTOUV TANPWE OTLG QVAYKEG TOU.
Xpnowuomnowwvtag to Control Rig, umopel va moldpel kal va eUPUXWOEL TOUG
XQPOKTAPEG TOU OTO Sequencer, To omolo eival to epyaleio tng Unreal Engine yia tn
Snuioupyia KivoUHEVWY OKNVWV Kal emefepyaoia tng xpovoloyiag. Mrmopel va
dnuoupynoetl aAnBodaveig KIVAOELG XPNOLLOTIOLWVTAG LOXUPA XOPAKTNPLOTIKA OTIWG
UNXOVEC KOTOOTAOEWV, XWPOUC QVAUELENC KOl TANPOUG CWHATOG aviiotpodn

Kwnuortikn (FBIK).

Pony 6edopévwv Live Link: To mpdobeto Live Link otnv Unreal Engine mpaypartt
ETUTPETEL TN OUVOEON WLOG PonG SESOUEVWY OE TTPAYUATLKO XPOVO ATO EEWTEPLKEG
TINYEC. AUTO ETUTPEMEL OTOV Xpnotn va AdBetl Sedopéva kivnong, Omwe KoUUeva
oxX€OLa XapaKTNPwWV, KAUEPES, dwta Kal aAa, and epyadeia DCC (Digital Content
Creation), 6mwg to Maya 1} to MotionBuilder, 1 and cuotipata kataypadng kivnong
N anodoong. Mmopel va xpnowormnowjoslt 1o Live Link ywa va kataypayet
MapaoTAcel; kivnong {wvtava amod Siddopeg mnyég, cuumneplhapfavopévng g
avixveuong nmpoowmnou ARKit tng Apple yia tnv kataypadr mMPoOownou omo &va
iPhone. To Live Link eival emektdowo péow twv Unreal Plugins, emitpénovtag o€
TPLTOUG va MPOoCcB£0oUV UTIOOTAPLEN VIO VEEC TTNYEC SeSOUEVWY. AUTO onuaivel OTL oL
TIPOYPAUUATLIOTEG UIMOPOUV Vol SnuULoupyroouv mpocBeta mou umootnpilouv aAAa
epyaldeia DCC 1 ovotiuata kataypadng kivnong, emekteivoviag €10l TIG

Sduvatotnteg tou Live Link.

Take Recorder: To Take Recorder eivat éva epyadeio otnv Unreal Engine mou
ETUTPEMEL OTO XPNOTN va Kataypadel KivoUpeva oxedla amd Sladope TNyEG
Klvnong kot vo amoBnkeUeL AUTEG TIC eyypadEC yla HEAAOVIIKN avormopaywyn.
Mmopel va kataypagel kivnon amo tnv Kataypodr kivnong mou ocuvdéctal He
XOPAKTAPEG OTN OKNvR, OnuUoupywvtag £tol pla gyypadn emboocswv. Emiong,

uropet va kataypayet kivnon amnod Ssdopéva Live Link mou mpogpyovtal amnod
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eEWTEPLKEG TINYEG Kivnong, omw¢ to MotionBuilder i Ao cuotuata Kataypadng
kivnong. OL kataypadEg mou Snuloupyouvtal UMopouV va amoBnkKeUToUV Kal va
avamnopaxbouv oto PEANOV, ETUTPEMOVTIAC VO EMOVAAABEL ypriyopa TG eyypadEg
emdooewv ) va e€etdoel eUKoAa ponyoupeveg AeLg. Eva mAeovéktnpa tou Take
Recorder eival OTL Umopel va opyavwoeL TG KoTaypodpEG OE UTIOOELPEG KOL VAL TLG
Sdlaxelplotel pe Paon ta petadedopéva twv ARPEWV. AUTO ETUTPEMEL va

Slaxelpiletal euKOAOTEPA TIOAUTIAOKEG TIOPAY WYEG

Enavanpoodioplopdg xapaktipwv: H Unreal Engine mapéxel éva GpAikod mpog Toug
KOAALTEXVEC OUVOAO €PYAAElWV EMAVOTPOOSIOPIOUOU TIOU  ETUTPETEL €UKOAN
ETIOVOXPNOLUOTIOINGN UPLOTAPEVWY KLVOUUEVWY OXESIWV aKOUN KOL OE XOPOKTIPEG
pe SLapopeTIKOUC OKEAETOUG Kol avaloylec. MNa mapdadslypa, o animator punopei va
TIAPEL £Va KIVOUHEVO OXESLO avBpWIOU Kol VOl TO EMOVAXPNOLLOTOLOEL O €va
xapaktrpo AUKoOU, MpocappolovTag TO OTO VEO OKEAETO Kal TNV avaAoyia Tou AUKouU.
ErutAéov, pumopel va dnuioupynoel SLadpaoTikéG AUCELG KOl OTOXOUG TTOU EKTEAOUV
enefepyacia mOlaG yla Ta OKEAETIKA TAEYHUATA TWV XAPOKTAPWY TOU. AUTO ETUTPENEL
va TIPOCOPHUOCEL TOV XOpaKTApa TPooBETovTag emumAéov Kivnon. MNa mapadsyua,
UTIOpEL va KAVEL évav XOpaKTipa va Koltdlel mavia évav otdxo, mPocapuoloviag

Vv nola tou KePaAlol Tou Xapaktrpa pe facn tn B€on tou otdyou.

Sequencer nonlinear editing and animation: To Sequencer eival éva MARpw¢G Un
VPOAUULKO, Kivnuatoypadko epyodeio povtal kol animation og mpaypaTikO Xpovo
oxeblaocpévo amod emnayyeAuatie¢ tou Kwvnuotoypddou kal TG TnAedpaong.
Erutpémel tov animator va EeKAElOWOEL TIC SNULOUPYIKEC TOU SuvaATOTNTECG KAl va
dnuloupynoeL evtunwolakd povtal kal animation. Me to Sequencer, pmopei va
KaBoploel KoL va TPOTOTOLOEL TO PWTLOUO, TO KAEOWHA TNG KAUEPAS, TOUC
XOPOKTNPEC Kal TN Slapopdwon Ttou oknVIKoU avda TAGvo. AuTO ETUTPEMEL va
SNULOUPYNOEL EVIUTIWOLAKEG OKNVEG Kal va EKPPACEL TNV KAAALTEXVIKN TOU Opaon.
‘Eva amo ta Baolkd MAEOVEKTHATA ToU Sequencer sival n duvatotnta cuvepyaoiag.
Opadeg KAAALTEXVWV UTTOpOoUV va pyAlovTal TAUTOXPOVO 0 OAOKANPECG akoAouBieg,
ETUTPEMOVTAC TNV QMOTEAECUATIKI) OUVEPYAOCLO KOl CUVTOVIOUO TWV SLodlkooLwv
dnuioupyiag. EmumAéov, Ye to Sequencer Umopel va SnuULoupynoeL vEa KvoUUeva

oX£6La avapelyvuovtag KAUT KvoUEVWY oXeSiwv.
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** Runtime animation tools: H Unreal Engine mapéxel Stddopa epyadeio yla T
BeAtiwon NG ouyypadn¢ kKwoUpevwv oxedlwv KATA TNV €KTEAEON Kal TNV
TIPOCOPUOYH TOUG Ot SladopeTikd oevapla mayvidlou. MEePLKEG aMO QUTEC TLG

Sduvatotnteg meplhappavouv:

» Motion Warping: To Motion Warping ocag¢ €emTpENEL va TPOCAPUOCETE
Suvapka T Poaotki Kivnon €vog XapoKtnpa yla va gubuypapulotel pe
SlapopeTikoUg oToXoUC. AUTO umopel va cupmeplhapfBavel umepnndnon
TolYwv SladopeTikoU UYPOUG 1 TPOCAPHOYN TNG KIvnong ToU XapaKThpa yLa
Va QVTIUETWTILoEL SLadopa eumnodia.

» Distance Matching: To Distance Matching cag emutpémnel va eAéyéete tov
puBUO avamapaywyng evog animation katd tnv ektéAecn. Mmopeite va
TIPOCAPUOCETE TNV TAXUTNTO OQVOIOPAywWYnS Tou animation pe Baon tnv
QnmoOoTOOoN OVAUESH OTOV XOPOKTAPA KAl 08 GAAO QVTIKELPEVA 1 XOPOKTIPEG
OTO TtaLyVidL.

» Pose Warping: To Pose Warping oag €MUTPEMEL VO TIPOCOPUOCETE SUVOULKA
TN OTAON TOU XAPOKTNPO KOTA TNV €KTEAECN. MTIOPELTE VO TPOTIOTIOLIOETE TN
otdon Tou Yapaktipa wote va cupPadilel kaAUtepa pe tnv Kivnon tou
Xapaktnpo oto malyvidbl. Autd umopel va  xpnolpomoln®Bel ywo  va
TIPOCAPUOOETE SUVAULKA TN OTACN TOU XOpaKTApa yla va d¢aivetal mo

dUOoLKA KoL peAALOTIKN KaTA TN SLApKELA TG Kivnong.

3.2.4 Rendering, Lighting and Materials

% Nanite & Virtual Shadow Maps: To Nanite ival éva €lKOVIKOTIOLNUEVO CUOTNUA
YEWUETPLAG HIKPOTIOAUYWVWY TIOU EVowpatwveTatl otnv Unreal Engine. Autd to
cvotnua pall Pe TOUG ELKOVIKOUC XApTeC oklwv (VSM) emutpémnel tov oxedlaotn
va SNULOUPYNOEL TTOLXVIOLOL KOl EUTIELPLEC LUE TEPAOTIEG TIOCOTNTEG YEWMUETPLKNC
Aemtouépelag, ywoti emefepydaletal povo tnv mAnpodopia mou umopel va
avtiAndBel o maiktng, mpoodépovrag e€alpetiky molotnTa ypadlkwyv. Me To
Nanite, umopel va sloaydyel KOAATEXVIKO UALKO KLVNUOTOYPOPLKAG TOLOTNTOG
mou meplAapPavel ekatoppupla MOAUywva. AutdO TO UAKKG pmopel va

TomoBetnOel ekatoppUpLA POPEC OTOV ELKOVLKO KOOHO. AUTO €XEL WG OTTOTEAECHLOL
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EVIUTIWOLOKA YpadIKA HE AEMTOMEPELA KOL TILOTOTNTA O KABe TOAUywvo,
TIAPEXOVTOG MO EUTIELPLO KLVNUOTOYPODLKAG TIOLOTNTAC OTOUC TIOKTEG EVW

TAUTOXPOVWC To frame rate mapapével oe oAU LPNAOG eninedo .

Virtual Texturing: H Unreal Engine mapéxet 600 pebBodoug yla tnv umootnpLEn
TOAU peyalwv uowv: to Streaming Virtual Texturing kot to Runtime Virtual

Texturing.

» To Streaming Virtual Texturing xpnowlornolel petacxnuatiopéva dedopéva
texel and udpég mou amoBnkevovtal otov Sioko. AUTO EMITPENEL TN HELWON
NG QMALTOUMEVNG MVAUNG Yl UdEG, €l8lka yla xapte¢ ¢wtog Kal
Aentopepeic upeg UDIM UV mou €xouv dnuioupynBel amd kaAAitéxveg. Me
autnv t™n HEBodo, doptwvovtal pHovo Ta opatd MAakidia udnAg Katd TN
Slapkela NG €eKTEAEONG, €EOLKOVOUWVTAC MVAUN Kol PeATiwvoviag tnv
anodoon.

» To Runtime Virtual Texturing amo tnv aAAn mAsupad, dSnuouvpyei dedopéva
texel aneuBeiag amno tn GPU katd tn StdpKela tng eKTEAEONC. AUTO BeATLWVEL
Vv anodoon yla SladlkaoTika Kol moAvenineda UAKG, kaBwc Staxelpiletal

Suvauikd ta dedopéva udnG Katd tn SLapkeLa TNG EKTEAEONG TOU Ttatyvidlou.

AuvapLKOG TAYKOOHLOG PwTIoNOg Lumen: Me To Lumen, emttuyyavetat mARpng
SUVAULKOG  TIOYKOOULOG GWTIOUOC KOl  OVIAVOKAAOCELS, EMITPEMOVIAC TN
dnuoupyia aAnBodavwv oknvwv Omou 0 EUUECOC PWTIONOC TpocapudleTal
SuvapLKA oTIg aAAAYEG TOU AUECOU GWTLOUOU I TNG YEWMETPLAC. AUTO onuaivel
OTL pumopel va aAAGgel n ywvia Tou AALOU avaloya PE TNV wpa TNG NUEPOAG, va
avaypet évag ¢akog n va avoiel pla e€wtepikn mopta. Me tn xprjon tou Lumen,
bev xpelaletal mAéov n ovvraén tou UVs lightmap, n avapovr) ywa tnv

enefepyacia twv lightmaps A n tonoB£tnon Twv avakAaotikwyv AfPewv.

Photoreal ray tracing in real time: AuvaTtoTnTO OMTIKWVY OTOLXELWV TIOLOTNTOC
XoAuyouvt out of the box pe tov uBpLdIkO aviyveutn aktivwv mou Baoiletal oe
duowknp PBaon t™c Unreal Engine. EmAéyetal €emMAEKTIKA N QviXveuon
avakAAoswyV, oklwyv, nubladavelag, anokpuPng neptPailoviog, dwTlopOU UE

Baon tnv &elkOva Kal TOU TOYKOOUIOU ¢WTIOMOU, €vw ouvexiletal n
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PACTEPOTOLNON AAAWV MEPACHUATWY YLla TNV €MITELEN AemTwy, aKPpLBWY ePE Ue
Vv anattovpevn anddoon. Ta edpé nepapfdavouv SUVOULKEG OTTOAEG OKLEG OTTO

dwTLopoUG TtEPLOXNG KAl dwE Ke LyvnAdtnon aktivwv amnod ¢eyyiteg HDRI.

Temporal Super Resolution: Avapévetal OTL OL TTAKTEG TWV KOVOOAWY EMOUEVNG
yeviag Ba Intouv puBbpolg kapé twv 60 fps N akopa vPnAotepoug oe 0BdOveg
uPnAng avaluong, yeyovog mou Ba  emPBapUVEL CNUAVIIKA TOUG TOPOUG
anodoonc. To Temporal Super Resolution (TSR), éva evowpatwpévo, aveEaptnto
and tnv mlatdopua, cvotnua upsampling uPNAAG MOLOTNTAG, ETUTPEMEL OTN
pnxavn va kavel rendering og MoOAU xaunAotepn avaAuon, aAAd LE TapopoLa
TLOTOTNTA  E€LKOVOOTOLXElwY €000V HE TA KOPE TOU Onuloupyouvial OE
vPnAotepn avaluon. To TSR eival evepyomolnuévo amo npoemiloyr otnv Unreal

Engine 5.

Flexible Material Editor: Ikavotnta yla €vav GVeu TIPONYOUUEVOU €AEYXO TNG
eUdAVIONG KAl TNG ATHOOPALPAG TWV XAPAKTAPWY KOL TWV AVTLKELLEVWY LE TOV
enefepyaotyy UAKwv tn¢ Unreal Engine mou Paociletat otn ¢uowkn doun.
AnuloupynBnke pe taxvtnTa €va UPU PACHO EMLPAVELWV TTOU QVTEXOUV OTTTIKA
O€ TPOOEKTIKN €€€Taon xpnolpomolwvtag tn SlaoOntiky pon epyaciag mou
Baoiletalr oe kopPoug. Ta UALKA TOTOOETAONKOV OE OTPWOELG KOL Ol TIUEC

npooapuéotnkayv o€ eninedo pixel yia va emiteuxBet n emBuunti epdavion.

Path Tracer: O aviyveutng Stadpoung evepyomoleital ameuBeiag xwpig TNV
avaykn yla emumAéov puBuioslg kal amoteAel pla emitaxuvouevn pEBodo
TIPOOSEVTIKNG QATMELIKOVIONG HE TN Xprion tou DXR. Mapadyel £€060 teAkoU pixel
mou ouvnBbwg avtiotolxel oe anoteAéopata offline rendering kat mapéxel puoika
OKPLBN XOPAKTNPLOTIKA, OTIWG TTAYKOOULO PWTLOMO TIOU lval GUOLKA OWOTOC Kol
arnaAAaypEvog and cupBLBacpouc, puoikd ocwoteg SLaBAAoELg, UALKA pe TTARPN
XOPOAKTNPLOTLKA TIOU OIOTUTIWVOVTOAL OTLG AVOKAAOELG Kal TIG SlaBAdoelg, kabwg

Kat anti-aliasing pe unepdetypatoAnyia.

EKAemtuopévog GWTLOHOG: Ta PeaAloTkA £hE €0WTEPKOU KOl €EWTEPLKOU
dwtiopol  dnuioupyouvtal  Slatnpwvtag TmopdAnAa  tnv  amodoon o€
TIPAYUATIKO XPOVO HE €va eupl paopa tponyUeVwY epyaleiwv dwtiopol. Autd

Ta epyaleia mepthapfavouv Eva atpoodalpko meptBaiiov ‘HAlou kat Oupavou,
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OYKOUETPIK OuixAn, oykouetpikad lightmaps, mpo-umoAoylopéva oevapla
dwtiopoU kal media amootaong MAEYUATOG. AUTA T EPYAAEla ETUTPEMOUV T
dnuoupyla eviunwolokwy €€ GWTLOPOU TIOU E€VIOXUOUV TO PECALOUO TWV
OKNVWV E0WTEPLKOU Kol e€wTeplkol Ywpou. Ta &v Aoyw &ed€ mapdyouv
ATHOODAPIKO GWTIONO, TPOCOUOLWVOUV TNV OMIXAN, XPNOLUOTOLOUV TIpo-
umtoAoylopéva cevapla ¢wTtlopol kat media amdotacng MAEYUATOC yla va

TPOOoPEPOUV PEAALOTIKEG ATIEIKOVIOELG e e€atpeTikn anodoaon.

Post-process and screen-space effects: Em\éyovtal edé petenetepyaoiag
KlvnuatoypodlknG molotntog yla va pubulotel n ouvoAkn eudavion Kot
aiobnon tng oknvng, onwg to HDR bloom, n anewovion tovou, to lens flare, to
BaBog mediou, n XpwHATIK eKkTpomi, N BwiEta kat n avtopatn €kBeon. O
QVTAVAKAGQOEL OTO Xwpo TNG 00ovng, n amokpuyPn mneplBAAAOVIOC KalL o
TIAYKOOULOC PWTLOPOC XPNOLUOTIOLOUVTAL VLA TNV EMITEVEN PEQALOTIKWY €PE E
TAUTOXPOVN EAAXLOTOMOINGN TOU KOOTOUG. AUTA Ta €PE MPOCHEPOUV TIPONYUEVEG
Suvatotnteg peteneepyaoiag mou ennpealouv TNV OAn eudavion TG OKNVNG

KOl TTAPEXOUV KLvnuatoypadikr molotnta.

Color-accurate final output: H cUvBeon oe mpayuatiko xpovo otov Unreal Editor
elvat &teukoAuvopevn amd 1o Composure, TOV EVOWUATWHUEVO OUVOETN TNG
Unreal Engine, emutpénovtag tnv anddoon teAlkou pixel otnv kduepa. EmutAoy,
uropouv va efaxBouv pHEPOVWUEVA TIEPACUATA YO oUVOEOn €KTOC ouvdeong,
evw n umnootnpn tou OpenColorlO oto Composure, to viewport, n oupd
anodoonc Tawlwy Kat to nDisplay, pall pe t duvatotnta e€66ou og 066veg HDR
pe oeBfaoud oto mpotumno ACES, dtaodaAilouv Tn cuvoxn Twv Xpwudtwv kab'

OAn tn Stadikacia mapaywync.

Movie Render Queue: H Unreal Engine &ivel tn duvatotnta dnuioupyiag uALkou
VP NAAG TTOLOTNTAG VLA KLVNUOTOYPOPLKEG TALVIES, UAKO UAPKETLVYK KOL YPOLULLKA
Ppuxaywyio xwpic tnv avaykn Post Editing. To Unreal Engine &laBétel n
Suvatdétnta anddoong taviwy Kot pwtoypadlwy e CUCOWPEUPEVO anti-aliasing
kat motion blur. H anédoon oe kAipaka umootnpiletal, €MITPENMOVIAG OOG VA

dnuloupynoete elkoveg LPNANG avaluong, OMwe AUTEC Tou Ttpoopilovtal yla
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€€060 o€ évtuna péoa. EmutAéov, pnmopouv va efaxBolv mepaopata anodoong

yla peAlovtiki cuvBeon.

+ Forward rendering: O Forward Shading Renderer mapéxetl pia toxutepn Paoikn
Aetoupyia, pe mepaocpata amodoong uPnAng TaxUTNTACG, HE QMOTEAECUA TN
BeAtiwon tng amodoong oe MAATPOpUeG VR KAl OPLOMEVEG KOVOOAEG OMWG TO
Nintendo Switch. H umootpin tou Multisample Anti-Aliasing elval emiong
xprnown vy epappoyéc VR, Omou n ouvexng kivnon kepaAng elodyet

avermBuuntn BoAolpa ot eninedo pixel pe to Temporal Anti-Aliasing.

%

» Mponyuéva poviéda okiaong: Ta mponypéva HoviéAa okiaong tng Unreal
Engine mepllapfavouv ta poviéAa Lit, Unlit, Clear Coat, Subsurface Scattering,
Skin, Hair, Two-Sided Foliage kat Thin Transparency, EMITPENOVTOG TNV TAPAYWYN)
TO PEOALOTIKWY QTOTEAECUATWY O €va €upl GACUO OVTLKELUEVWY KoL

ETUPOAVELWV.
3.2.5 Efopoiwon ko e

s Zwpoatibta Niagara kou onuka edé:  Emimeda yuvaliopatoc  VFX
Klvnuatoypadlkig moLotntag SnuUloupyouvtal O TPAYUATIKO XpOvo ylo €€
OMw¢ GWTLA, KATIVOC, OKOVN KAl VEPO HE TN XPron MANPWC TMOPAUETPOTIOL | CLULWV
OUOCTNUATWY OWHOTIOlWwY OTOV EVOWMATWHUEVO €ETEEEPYAOT OMTIKWV €DE
Niagara. 2tn oknvr ooKeitol avtiktumog pe ¢wta ocwpatdiwyv, dnuioupysitat
MoAUTIAOKN  Kivnon  ocwpatdiwv  pe  xpnon  Slavuopatikwyv  Tediwy,
Snuioupyouvtal edpé OMwe GAOKATEC Kol aAuoideg pe alnAenidpaon peTall
TwV cwpatdiwy, kat xpnolpomnoleital Stemadr dedopévwy Kupatopopdng nxou

yla va avtidpouv To CWUATISL 0T HOUGCLK | AAAEG TTNYEG AXOU.
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Epyaleia évduong: O pouxlopodg kal aAAa UPACHATO TPOCOUOLWVOVTAL UE TN
xpron tou solver ¢uowkng Chaos. OL MAPAUETPOL TOU POUXLOUOU opilovtal
aneuBelog péoa amod tov Unreal Editor, kal Ta amoteAéopata Umopouv va
napoakoAouBbnBouv dueca yla ypriyopn Kat eUKoAn emavainyn. To epyoaleio
Paint Cloth Tool xpnowuomnoteital yia va emthexBolv SLaloOnTIkA oL TIEPLOXES TOU
TAéypatog mou Ba cupnepldpépovial wg Udpaopa Kal va kaboplotel o Babuog

niou Ba emnpedlovtal amno tn GuoLKN.

Chaos physics and destruction system: To Chaos avamntuxbnke wg To EMOPEVNG
VEVLAG ouotnua ¢uaotkng uPnAng amodoong tng Unreal Engine. Me tn xprion tng
Aewtoupylag kataotpodng tou Chaos, n Suvatotnta onacipatog, OPUUUATIOUOU
Kol Katebadlong okNVWV HEYAANC KALMOKOC Of Klvnuatoypadikrn molotnta
ETUTUYXAVETAL HE e€ALPETIKO eMinedo KaAAltexvikou eAéyxou. EmutAéov, to Chaos
urnootnpilel Tn otatik Suvapkn MAEypatoc, upaopata, PoAALA, oxAuaTa Kot
akivnto cwpoata ywo animation, evw €xel evowpatwOel pe to Niagara ywa tnv

TPOooONKN SEUTEPELOVTWY EPE, OTIWC OKOVN KAL KATIVOG.

Strand-based hair and fur: Me to Chaos, umopel va yivel mpooopoiwon Kat
anodoon ekatovtadwy XALAdwWV PWTOPEAALCTIKWY TPLXWV O TAXUTNTES £WC KOl
TIPAYUATIKOU XPOVOU amod TIG TPixeg mou €xouv dnuloupynBel os makéta DCC.
AUTO emUTpEMEL TN OnUIoUpylal TIO TELOTIKWYV avVOPWTIVWV XOPAKTAPWY Kal
TPYWTWV N GTEPWTWY MAACHATWY. Ot KAWvVOL Urmopouv va mapakoAouBouv Tig
TAPAHOPDWOEL TOU SEPUATOG yla PEAALOTIKN avamapdotacn tg youvag Kal
TWV TPLYWV 0TO MPOowTo. To cuotnua Slabtel éva mponyuévo cuotnua shader
Kol armodoong poAAlwy, evw €XEL evowpatwOel emiong n mpooouoiwon uCLKAG

Niagara péow tou Chaos.

3.2.6 Gameplay and interactivity authoring

K/
A X4

Robust multiplayer support: Me suneipia SUo dekaeTiwy, £XOUV YiVEL SOKIUEG
Tou TuApatog multiplayer tng Unreal Engine o€ MOAAEG MAQTHOPUEG KAl TUTIOUG
mavilwy, UE OKOTO VO TIAPAYEL LEPLKEG ATTO TLG TILO CUVOPTIAOTIKEC EUTIELPLEC
multiplayer otnv Bopnyavia. H Unreal Engine &8laB€tel pla opXLTEKTOVLKA

niehatn/Slokopoty out of the box, n omoia eival emektdowun kot €xel
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Sdokipaotel, mpoodEpovtag apeon Plwouotnta oto otolxelo multiplayer kabe

€pyou.

Awaxeploti¢ mapaldaywv: Me tn Alaxeiplon moapaAlaywv, UMopolv va
SnuioupynBouv kat va enegepyactolv apaAlayEg evog Pndlakol otolxelov pe
EMAOYEG YlOL TNV OPOATOTNTA, TOUG HETAOXNUOTIOHOUG OXAUOTOG KAl TG
avaBECELG UALKWY, KOL UTTOPOUV VA EVEPYOTIOLOUVTAL I} ATIEVEPYOTIOLOUVTAL OTOV
Unreal Editor i katd tnVv ektéAeor) Tou. AuTO elval LOAVIKO yla TIG avaBewpProeLg
OXEOLOOMOU KOL TO EUNMOPLO TPOCOPUOCIUWY TPOIOVIWY, OMWG €va EUMOPLKO
0gpooKAdOC TToU Utopel va €XeL SLadopETIKEG SLataelg Kapmivag, emimAiwon Kat
e€aptuata. H autopatn dnuoupyia maparlaywv eival duvatr péow evog API

¢ Python.

Blueprint visual scripting system: Me 1o PAIKO TPOC TOV KOAALTEXVN OTTIKO
ocvuotnua oevapiwv Blueprint, pmopouv va dnuioupynBoulv ypriyopa mpwtoTuTa
Kal va. amooTtoAel SLadpaoTikd TePLEXOUEVO Xwplg va ayyifel kavelg oute pla
vpapuun kwdika. Toa Blueprints xpnowuomolovvtat ywa Tt Snuioupyla
ouuneplpopwyv Kot AAANAETUOPACEWY QVTIKEIMEVWY, TNV TPOTOMOLNoN Twv
Slemadwv xpriotn, TNV MPOCAPUOYA TWV OTOLXELWV EAEYXOU €L0OSOU Kal TTOAAWV
OAwv. OmTIKoMoLElTal N por Tou malxvidlou Kal enbBewpouvtal ot LOTNTEC,

evw Sokipaletal n epyacio xpnotponolwvtag loxupn anochoaAudtwon.

Unreal Motion Graphics Ul Designer (UMG): Ta otoeia tng Siemadng xpnotn,
onw¢ ta HUDs péoa oto matyvidi/otnv edpapuoyr, ta pevol kot GAAa ypadika
nmou oxetilovral pe tn Slemadn, Umopouv va dnuoupynbolv He To epyaleio
dnuoupyiag omtikol Ul UMG kot va TapoucLlaotouv otoug Xprnotes. H diemadn
Kataokevaletal pe t xpnon enefepydocipwv Blueprint Widgets, ta omola
TIPOOPEPOUV TIPOKATUOKEUAOUEVEC AELTOUPYIEG OTTWG KOUWTILA, TTAaiola eAEyyou,

PUBULOTIKA KL putapeg poddou.

Gameplay frameworks: To MassEntity ¢ Unreal Engine emutpénel va
SnuoupynBoulv peydla cuCTAUOTO LE TEPACTLO aPLOUO oToLXELWY, OTWG TARON
pe Sekadeg xAadeg aAnbodaveic MPAKTOPEC TEXVNTAG vonuoouvng. To State
Tree elval pLa LepapyLlki LNXOVH KATOOTACEWV YEVIKNE Xprong, evw to Enhanced

Input MapExel TOAUTTAOKO XELPLOUO £10080U, OVOKATAOKEUN €AEYXOU KOTA TN
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Slapkela ektéAeon g Kal AAeG Aettoupyieg. EmutAéov, to Gameplay Ability System
ETUTPEMEL TN ypriyopn dnuioupyia cuotnuatwy matyvidlol pe Baon ta dedopéva
Kal e GWAKO TPOTO yla Tov oxedlaoth. Autd Ta Loxupd mAaiola matyvisiou
neplappavovral otnv Unreal Engine Ko mopEXOUV EMEKTACIUOTNTA Kal eVEALELQ

otn dnuoupyia MOAUTIAOKWVY Kol TTAOUGCLWYV TTALXVISLWV.

ESw va onuelwBel mwg n unxavn mopexel Kat AN (00U ONUAVTLIKA XOPAKTNPLOTIKA aAAQ

Ba avagpepBoUV LOVO OVOUAOTIKA Kal eival To €€NC :

e Integrated media support

Virtual production

Content

Developer tools

Platform support

3.3 Godot [2]

H Godot sival pia pnyovn moyviduwy mou €xet tTnv duvatotnta va oxedldoel Kal
va vAomotnoetl moyvidia yia moAAEG mMAaTtdOpueC . Elval avolktol kwdika , Swpedv Kot
KukAodopel pe adela xprnong MIT dnAadn o xpotng umopel va KAVEL OTLOATIOTE TOV KWK
LE TNV HOVN UTIOXPEWOHN OMAWC vVa avapEPEL TOV apXLkO dnuoupyo o omoliog dev Ba Ppépel
Kapla euBuvn av cupPel Inud amd tnv xprnon tng edpapuoyng .YmevBuvol ywa Vv
Snuoupyia tNg pnxavng eivat ot Apyevtivol TpoypappotiotéC Juan Linietsky kat Ariel
Manzur kat otnv apxn KukAodopnoe HOVO yLa eTaLpileg otnv AaTviky ALEPLKN TPV amod tv
dnuoowa kukhodopia tng, tov DePfpoudplo tou 2014. Mmopel va tpE€el oe TOAAQA
Aewtoupylk@ ouvotipata onw¢ macOS, Linux, Windows kat BSD .Eivalr woav va
dnuoupynoet epappoyEg 2D kat 3D og otaBepoUC UTTOAOYLOTEG , KIVNTEG KoL SLASLKTUOKEG
A THOPUEC KAl UMOPEL EMIONG va XpnoLUomoLnBel yla tnv Kataokeun Aoyloptkou mou Sev
€XEL va KAVEL Pe Taxvidla. MpoodEpeL P EVOWHOATWHEVN YAWCOA TIPOYPOUUATIONOU ThV

JScript kaBwg kat umtooTtnPLEN yla AAAeC yYAwooeg onwc CH# kat Visual Scripting .
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GODOT

Ewkova 7. Godot

Mnyn: https://godotengine.org/

Ta KUPLO XOPOKTNPLOTIKA TNG KNXAVAG Elval :

3.3.1 IXe6L00UOG EUMVEUOCHEVOC HLE YVWHOVA TV OKNVI)

Mapéxel oto xprnotn tn SuvatotnTa KOTOOKEUNG €VOG TaXVISloU HE amAd
KOUMATIO Ta AeyOueva nodes yla v HUIOPEL va XTIOEL EMOAVOXPNOLUOTIOLOUHEVEG Kall
TIOAUTTIAOKEG OKNVEG. O XPNOTNG MTOPEL va E€MeKTElVEL TNV edappoyn TEPA AMO TIC
SuVOTOTNTEG TTOU TOPEXOVTAL QTG TN KNXAVH EVOWUATWVOVTIAC EMEKTACEL KOL TPOTUTA
GA\WV TpoypapUaATIOTWY. ATtO TNV 4n €kdoon 0 XPNOTNG UIMOpPEL var SnULoupyroEL OToLXEL
nou Pooilovtat oe Sedopéva PE TPOCAPHOCUEVOUG TIOPOUG ONMWG VO OpLoEL €va
KWOLKOTIOLNUEVO QVTIKE(UEVO TIOU OVOPALETAL TIOPOG ylol Vo TEPLYPAPEL XOPAKTAPEG,
ovTOTNTEC Kal Sopég Sedopévwy 0To MaLXViOL TTOU €XEL KATAOKEUAOEL KOL OTNV CUVEXELA VOl

TO XpNolHomolnoeL aneuBeiag otn punxavn avtiotolyilovtag ta os kOpBoug(nodes) .

3.3.2 Epyalsia Kwdikomoinong nou toplaouv oTiG AVAYKEG TOU XProTh

Me €eVOWHATWHPEVN YAWOOA TPOYPAUUATIOMOU Ttnv GDScript mou eilvat
EUMVEUOUEVN amo tnv Python kat GAAeg YAwWooEeC lval eUKOAO AKOMA KAl yla apXApLouc va
pHaBbouv va Snuwoupyouv. H pnxav umopel va mapéxel umootnplen Kol O YAWOOEC
TIPOYPOAUUOTIOHOU TIou Oev mapgxovtol amd tnv opado GODOT  xdapn otnv HEYAAN
KOLVOTNTA TTOU TNV XpnoLuomolel. Edv o xprotng yvwpilel C# tote pumopel va aglomoliostL tnv
POTEPN EUMELPLA TTOU KATEXEL KOOBwG N TMAaThOpua mpoadEpel TANPN urtootnpten ¢ .NET.
Xapn otnv tunuatiky Sounp kat tnv amAf Swadikacio kataokeung tng Godot évag
TIPOYPOULOTLOTH G UMOPEL VO KATAOKEVAOEL TA SLIKA TOU node 1) Vol EVowHATWOoEL hodes amno

BLBALOBNKEC TPplTWV pE xprion NG C++ YAWOOOC TPOYPALUOTIOUOU.
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3.3.3 AmnAn aAAa oAU wavr 3D pnxavn

Yrnootnpilel MOAAEG GUOKEUEG Ao TIG TO SUVATEG OMWG oTABEPOUG UTIOAOYLOTEG
HEXPL TIC TILO ATAEC OMWG peoalag katnyopiag kwvntd Android. Me tn xprion tng diemadng
anelkoviong ypadikwv OpenGL ) tng Vulcan, Sivel tnv duvatotnta akopo Kol OTLG TILO
OUYXPOVEC KAPTEG YPADLKWVY 1 OTIC EVOWUATWUEVEG OTOV EMEEEPYAOTH) VO TPEXOUV LE TIOAU
afloloya amoteAéopata tnv epapuoyn.
H petadopd twv 3D Asset yivetal moAU €UKoAa Kol ypriyopa KaBw¢ pmopel va elodyel
OAOKANPEG OKNVEG TTIOU UIMOPEL var amoTteAouvtal and KoUueva HOVIEA ,pwTIOUO XWwpPOou,
KAUEPEG KAl PUOLKA QVTLKEIPEVO KOL TIOPAUETPOTIOLWVTOG TA VA el APECWE TIG AAAQYEC
otnv pnxavr. Avayvwpilel apxeia tumou fbx kat pmopel va mapet kateuBeiav apxeia anod to
blender «kat va ta enefepyaoctel. (To blender eival pio eAelBepn Kol avolktol Kwdika
ocouita dnuwoupyiag 3D)
EXEL TNV IKOWVOTNTA VA SNULOUPYHOEL KlvoUeva BIVTEO KAl TIPO KATAYPOUEVEC OKNVEG. TNV
€kboon 4 tou Godot €vag xpnotng €xeL tnv duvatotnta Ue TNV Asttoupyia Snuloupyiag
TOLWLWV VA KataypAaP el okNVEC Ao TO €pyO 1 TO TOLXVIOL Tou o€ TOAU KaAn molotnta
pooopoilwong KoL o€ cUVOUAOUO HE TNV LKAVOTNTA KWWVOUUEVWVY oxediwv tou Godot va

KAVEL Xprion TNG LNXOVAG OTO £MOKPO.
3.3.4 NoAv duvati pnxavi ya 2D ypadikd o€ mayvidia ko epappoyES

To 1o duvatd onueio NG UNxavng eivat Ta oAU KaAd epyaleia mou €xeL yla TV
Slaxeiplon duodldotatwy ypadlkwy OMwe cuotApata povadwyv PETpnong mou Bacilovtal
TMAVW O€ elKkovooTolyeia (pixel), tTnv amouocia tou Z afova dnAadn tou Baboug omodte o
oxeblaotng emkevtpwveTal kabapd o€ 2 aoveg wote va eival amAn n Aoywkry vAomoinong
Tou Tmaviblou Tmaipvovtag HOVo wC Sedopéva TIGC OUVIETAYHEVEC 000vng Kal Ta
elkovootolxela. Me TOVv  evowpatwpévo  emefepyaoctry  Slaxeiplong  ypadikwv
KOTOUEPLOUEVWY o 2D koppoatwwv (tile map editor) n dwadikacia dnuovpylag evog
erunédou pmopel va yivel oAU €UkoAn. O POYPAUMOTLOTHC UITOPEL va SNULOUPYAROEL pLa
eMEKTAON Yo Snuloupyia Kal xprion Koppatiwyv e Baon mpodiaypadég 1 KATL TEAEIWG
Xelporointo. Amd tnv pnxav 6ev Ba umopovce va Aestmel €éva afloAoyo ouotnua

Slaxeiplong ywa tnv dnuwoupyia tou ypadkou meptBairlovtog xprnotn (GUI). Eivat éva
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EUEAIKTO CUOTNO TIOU TIOPEXEL TNV SUVATOTNTA OTOV SLAXELPLOTH VA TO EMEKTEIVEL avaloya

HE TLG OVAYKEG TNG EPAPUOYAG.

3.3.5 Mtua epappoyn pnopet va unootnpifel MoAAEG MAATHOPHES

H unxavy upmopst va avamtugel kal SnuUooleVoEl TO €pyo O OMOLOSATOTE
ouyxpovn mAatdopua cupneplapBavopévou tou otabepol UTOAOYLOTH, KLVNTWV KO
Stadiktuou. Avaloya He TNV ouoKeun n edappoyn pmopet va €xel Stadopoug TPOTOUC
XEPLOHOU. O MPOYPAUUATIOTHG MMopPEl va SOKLUAOEL TNV edapuoyn Tou kateuBeiav otnv
OUOKEUN Tou B€AeL va yivel n ulomoinon. tnv ékdoon 4 umopel va KAvel kateuBesiav
e€opoilwaon tng Asttoupylog pla epapuoyng otnv aviiotolyn MAATPOPHA TTOU OTOXEVEL I} Val
TO EYKATAOTHOEL KAL VO TO TPEEEL OUECWC OTN €KAOTOTE MAatdhopua. MNa va dnuoupynbel
€va atyvidL yla KovoOAeg Ba TIPETEL VAL CUVEPYOOTEL 0 EKAOTOTE LOLOKTNTNG TNG EHAPHUOYNG

HE Evav ek6OTN amod pla Tpitn etatpia mou el8IKEVETAL O QUTO.

3.3.6 Eival dwpeav kat avolktou Kwdika (Free and Open Source)

H ANPn pnxavig kot n dnuwoupyia plag spappoyng dev €xel cupBolaia Kat
KPUODEG XPEWOELS Kal Pe Baon tnv adeta MIT mou €xeL n unxavn yla To LOvVo TPAyUa TTou
elval umoxpewpévog o xpnotng elvat va Kavel pa ¢k avadopd Tng Xprnong tng

ebappoync.

Xapn otnv avolktou kwdika PBdaon Sedopévwv pmopel o omotoodnmote va Pacel yua
TIANPodopieg OXETIKA UE TNV Aettoupyla Stddopwv peBOSWV/ouUVAPTACEWY TNG KNXAVAG N
OKOPO Kal yla TNV (dla TNV pnxavn Xwpig va mePLUEVEL amd KAmola opdda umoothpLEn yla

BonBela.

3.4 CryEngine [7]

H unxavi mavidbwv CryEngine avamtuxbnke amd tnv €talpia NAEKTPOVIKWV
navidiwv CRYTEK kat mpwtokukAopopnaoe to 2004. Exel xpnotpomnolnBel otnv avamtuén
oA wv TiTAwv mayvidlwyv 6nwg to FARCRY, to CRYSIS kat to Kingdom Come. H etatpeia
OUVEXLIEL VAL EVNUEPWVEL TNV UNXAVH WOTE VO UTTOOTNPLIEL VEEG KOVOOAEG KOl UALKO yla T

mayvidla toug. ANAeC etatpieg xpnotpomnolouv adeeic tng CRYTEK yiwa va ekdwoouv toug
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SKoU¢ Toug TitAoug OmMw¢ To Sniper : Ghost Warrior 2 kat to Snow. H pnxavr &gv eivat
€UKOAN ylO. apXAPLOUC XPNOTEC ylati XPeLATETAL KATIOLEG YVWOELS TIPOYPOUUUATIOMOU Kol
yvwon amod €vvoleg avamtuéng malxvidiwyv. O TPOYPAUUATIOTAG TPEMEL va elval KAAOG
YVWOTAG TNG C++ yAwooag mpoypappatiopol. Eva anod ta duvatd onueia tng pnxoavng eivat
Ta €EALPETIKA PEAALOTIKA YpadIKA TIOU UImopel va TepAapBavouv GwTOpEAALOTIKA TOTTLA,
avOPWTLVOUG XOPAKTAPEG UE TIOAU LEYAAN AEMTOUEPELA OTA XAPAKTNPLOTIKA TOUG OTIWE Kall
avTtikeipeva. Me Ti¢ o mpoodateg avaBabuioslg pmopel va unootnpifel o peydlo Babuo
€PAPUOYEC ELKOVIKNAG TPAYUATIKOTNTAG KOL VA TIAPAYEL TIOAU PEAALOTIKEG Kol UPNAAG
nowotntag VR eunelpieg. Mapoho mou n  upnxavr xpnowuorolel tv C++ yAwooa
TIPOYPOUMOTIOMOU YLOL VA KAVEL TILO €UKOAN TNV XPNon TNG TMOPEXEL OTOUG XPNOTEC Evav
sandbox editor mou Toug EMITPEMEL va SNULOUPYOUV €DAPUOYEG HE Lol PLALKA Yol auToUg

Slemaodn.

@

CRY=NGINZ
Ewkova 8. CryEngine

Mnyn: https://www.cryengine.com/

Ta KUPLA XOPAKTNPLOTIKA TNG LNXAVAG ELVOL :

3.4.1 Ipadwka (Visuals)

OL SuvatoTNTEG TWV YPAPLKWY TIOU TTAPEXEL N UNXAVA:

+ Eva amnd ta duvatd onueia tng pnxavng eival ta ¢wrta neploxng (Area Lights) ta
ornoia BeATiwvouv aoBNTd Tov GWTIOUO TOU XWPOU HE PEAALOTIKEG TNYEC GWTOC.
AUTEC oL INYEC GWTOC TIOLPVOUV CUYKEKPLUEVA OYXALOTO OE UL TIEPLOXI KAL OUTO TLG
KAVEL TILO PECQALOTIKEC YLATL TAPEXOUV MLt KOAUTEPN OVOMOPAOCTOON OTO TIWG

ocuunepldpépetal 1o Pwg.

«* H unxavn uvnootnpilet mAnpwc tnv DirectX 12 tn¢ Microsoft otnv ék6oon CRYENGINE
V ue amotéAeopa oL eETOO0ELG KoL Ta Yypadlkd va €xouv avafabuilotel mapa moAv os

oX£0N UE IPONYOUUEVEC EKOOOELG.
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Mo va €XEL ULaL TILO PEAALOTLKI) OUTTELKOVLON TIAVW OTLG EMLPAVELEG OVTLKELUEVWYV KOl
dwtiopoL n CryEngine xpnotuomnolel éva PBR cUoTnUa TOU POCOUOLWVEL PUGCLKEC
ouvOnKeg. AUTO TO POVTEAO MpOCOUOLWVEL TNV aAAnAemibpaon UeTall Tou dwTodG
KOl TwV UALKWV OMWG YIVETOL OTOV TMPOYUOTIKO KOOHOo. To amotéAecpa sival ta
avTtikelpeva va potalouv o alnBodavn aveédptnta anod Tg cuvonkeg dwTLoUOU.
AUTO onpaivel mwg Sev xpelaletal n xprnon WLaltepwy MApaAUETPWY ylao ELSIKA epE

Kol n avamtuén kat Snuoupyla yivetal o eUKOAN Kal amAr.

H CryEngine £€xeL tnv Suvatotnta va &nuoupyel TOAU EVIUTIWOLOKEG USATIVEG
emupaveleg evkoAa kataypadovtag 1:1 TG SLAKUPAVOELS TOU VEPOU OTAV £pXOVTaL
oe enadr HUE KATOLO QVIIKEIUEVO TO Omolo SnUloUpyel KUMATIOMOUG TAVW OTNV

ETULPAVELN TOU VEPOU UE ATIOTEAECUA VA £XOU E TIOAU PEOALOTIKA OTIOTEAECHLOTOL.

H Suvatotnta emhoyng tou erunédou tessellation e€aodalilel otL to meptBAaAAov TG
oknvnG Ba €xel MOAU peyaAn Aemtopépela. Me TNV umootnpPLEn tTNG EMITAXUVONG
UALKOU Tou tessellation oe 6Aa ta meshes cupmep\apBavVoUEVWV TWV KIVOUUEVWV
XOPOKTNPWY aUTO yivetal TOAU amodotTikd Kol ¢ailvetal ot €MOOCEL TOU
nayvidlov. Ymootnpilet 3 tUmoug tessellation to Phong, PN triangles kal to
Displacement Mapping. H mpwtn kat n SeUteEpn XpnoLomoLlouvTalL 08 aMAAd LOVTEAQ
XOUNANG TIOAUTIAOKOTNTAG KoL UE TNV Xpron tou tessellation autd ta povtéla
aroktoUV uPnAdtepn akpifela kat peaAlotikn epdavion. O Tpitog TpoOMOC Mou eivat
O TILO ONMUOVTIKOG ylati Sivel akopa mio TOAU €Aeyxo eival n yaptoypadnuévn
petatomnion (Displacement Mapping) omouU n UETATOMLON TPAYUATOMOLELTOL UE TNV
xpnon evog xaptn UPouc. OAec autég oL péBoSOL pmopouv va emefepyactouv
Eexwplotd KABe €val QVTIKELWEVO HECQ OTNV OKNVA KOL O TIPOYPOUUATLOTAG
anodacilel mola Ba emAEEEL KAl TOU yla va €XEL TNV KaAutepn duvatn amodoon

OVOUECQA OTNV OTTTIKI TILOTOTNTA KAl TNV OHaAn AElToupyla Tou TatyvidLou.

Me tic 3D HDR dwtoBoAideg dakou (Lens Flare) o oxeblaotig umopel va mapayel
oKtiveg Ppwtodg mou mnyalouv amod pla mNyn GwWTOC MOPOUOLO UE QUTEC TIOU
xpnotgornolouvtal otn Blopnxovia tou kKwnuatoypddou eUkoAa kot ypriyopa. To
oloTNUA auTto ovopaletal composite 3D Lens Flare. Me tnv xprjon tou Flare Editor o
XPRotng umopel eUKoAa Kal ypriyopa va adalpécel n va mpooBéoel ed€ yla tnv 600

Tov duvatov mo opopdn gudavion. O SLOXEPLOTAG AKTIVWV GWTOC TTAPEXEL AUEDN
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avatpododotnon (feedback) yia tig emdoyég Twv Tpoypappatiotwy. O Xprotng
uropet va cuvdudoel MOANEG ETUAOYEG KAl va SnULOUPYNOEL €va TPOTUTIO TO OToio
umopel va edappootel oe omowadnmote mnyn ¢wiog cupmnepAapBavouévou Tou

nAlou.

Me pa arnodotikn Stadikacia Anti-Aliasing e€oleldel TIG AKATEPYAOTEG AKPEG OTLG
ELKOVEG KOl TTAEOV O TIPOYPAUUATLOTAG UIMOPEL va eMKEVTPWOEL oe aA\d otolxeia Tou
riayvidlou. Me TIg KawvoUupyLeg TexVIKEG Anti-Aliasing oL omoleg €xouv SokluaoTel og
Sladopa matyvidia elodyel pia e€eAtypévn Ao n omola elvol apKeTA amodoTIKNA Kot
TNV KATAOTEL LKAV va TPEXEL O OAEC TIC TAATHOPUEC. MNa va €MITUXOUUE TNV
KaAUTEPN amodoon Kal molotnTa ota ypadikd YIVETAL HLa TIPOEMEEEPYOOia OTOUG
XAPTEG YEWUETPLAC WOoTe va HELwBOeL To specular aliasing evw TPOALPETIKA UTIAPXEL
€60 ¢diAtpo yla va Slopbwvel Ta TPEUOTALYUOTA OTOV GWTLOUO TEPLYPAUUATOC
0T AEMTH YEWUETPLA OMWE oxowLd, GUANA, cuppatomAéyuata KTA. TEAOG HEow TNG

unepdelypatoAniag pmopet va emiteuxBetl akopa uPnASTEPN MLOTOTNTA ELKOVAG.

Mia akopa duvatotnta Tou TAPEXEL N Unxavrh €ival to BoAwpa kivnong (Motion
Blur) kat BaBo¢ mebiou (Depth of Field). Me autd ta 8ika edé €vag maixtng
BubBiletal meploocotepo oto mepBariov Tou malxviblou. To Motion Blur pmopel va
epapuootel €ite 0 pepOVWHEVA aVTIKE(peva (Le BAon TO OVTIKElUEVO) eite o€
oAGkANpN TNV oknvh (1e Bdaon tnv 0Bovn) evw ta b€ Baboug mediov umopouv va
oploTtoLV pe Baon tnv 066vn evkoha péow tou sandbox editor. H CryEninge mAéov
auTa ta €PE Ta UAOTIOLEL PE TTOAU HIKPO KOOTOG EMEEEPYAOTLKAG LOXUOG OE OAEC TLG

uTooTNPLOUEVEG MAATPOPEG.

Eva aképa Suvatd onupeio g pNXovng €lvol oL TOTUKEG OVTOVOKAAOEL O€

TIPAYUATIKO XPOVo OSnAadny n pnxovr UMOpPsl vo avamaplotd He akpiBela Tig
OVTOVOKAQOELG TTIOU SNULOUPYOUV Kal SEXOVTOL T AVILKEILEVA OE TPOYUOTIKO XPOVO.
Ot avtavakAAoelg €xouv TIOAU HEYAAO KOOTOC OTLG ETUOOOELS TWV MALXVIOLWV ELWG
O£ UNXOVEC TIOU XPNOLUOTIOOUV TNV avoBaAAOUEVN TEXVLKA QTIELKOVIONG YPAPLKWV
(deferred rendering). H CryEngine TmopéxeL WMl EKMANKTIK  TeEXVOAoyla
OVTOVOKAQOEWV TNV AEYOUEVN OVTAVAKAOOCN TOU XWPOU TNG £lKOvVAC. H texvoloyia

SSR mpooeyyilel tnv HDR avixvelovtog UE QKTIVEG TIG QVTAVOKAAOCEL TOTIKA OTA
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QVTIKE(YUEVA TIPAYHA TIOU ETUTPEMEL Ot KABe €l6ou¢ emMIPAVELD QAVTIKELWEVOU va

OVTOVOKAQ TO KOVTLVO TTEPLBAAAOV O€ TTPAYUATIKO XPOVO.

Amo tnv unxavn 6ev Ba unopouoe va Aeinel n Suvatotnta Snuloupyiag pEAALOTIKAG
BAdotnong mou Kuveital kat avtidpd oe kABs aAAnAemidpaon. Mawyvidla onmwg to
Ryse kat to Crysis 3 ivat éva mapadelypa Twv SUVATOTATWY AUTAG TNG AElToupyiag.
To olUotnua BAAoctnong emtpémnel TN Snuoupyia evog {wvtavou OLKOCUGCTHUOTOG
nmou TPoodidel Twvtavia OTIG OTATIKEG OKNVEC. AUTH N TEXVIKA MUMOpel va
TIPOCOUOLWOEL QMO TA TIO MLIKPA XOPTapdakia HEXPL OAOKAnpa 6Aacn wote va
oAAnAoemdpad pe Tov maiktn, tnv Al , To SUVAULKA QVTIKEIPEVA, TIG EKPNEELC KaL TOV
avepo. H dla Asttoupylkotnta PeTaty g e€opoiwong GUGCLKAG Kal TNG ATEKOVLONG
TwV ypadlkwyv emtuyxavetat enewdn n CryEngine elval ulomolnpévn wote va Ta

Slaxelpiletal OAa pall oto (6lo makeTo.

Ao tic Suvatotnteg tng pnxovng dev Ba pmopouoe va Asimel n dlaxeiplon Tou
naykoouiov ¢wtiopol (Global Illlumination). To cUotnua maykoopiou GWTLOUOU
€XEL VO KAVEL E TO TIWG CUUTIEPLPEPETOAL TO EUUECO PWC PLECA OTNV OKNVNA TO omolo
Snuioupyeital pe TNV avakAaon Kot tTnv okESaon Tou GwToC amo TI¢ EMIPAVELEG TOU
nieptBaiAovtog. H punxavn napéxel éva cuotnua Baoclopévo mavw ota Voxel To onoilo
Snuioupyel Eva MAEypa amo TETPAYWVO KOUUATLA YLIO TNV AVOTTOPACTAC TNG OKNVNAG
Kol Twv MAnpodopLwv tou pwTtlopou o éva 3D xwpo. O aAyoplBuog umoAoyilet Tov
dWTIONO 0t KABE TETPAYWVO OKOAOUBWVTAC TNV TOPELX TWV AKTIVWV TOU GWTOG
MEOQ 0TNV OKNVA €XOVTOG UTIOWLV TLG LOLOTNTEG TWV UALKWY KAOE QVTIKELUEVOU KOl TIG
OAANAETLOPACELC HETAEL TWV ETILHAVELWY. AUTO €XEL WG OTTOTEAECHO PEOALOTIKA KOl
akpBn edpé dwtlopol OMWEG 0 EUUECOG PWTIOUOC, N XPWHOTLKA alloppayio Kat ot
OMOAEC OKLEC. 2& OoUYKPLON HE PO PNUEVEC KATAOTAOELS PwTlopou To Voxel dev
amattel MOAU Xpovo yla vo. UTIoAoyloTel Kal dev KataAapBAavel TOAU Xwpo OToV
okAnpod b6loko. AuTO onuaivel OtL pmopel va xpnowlomownBel yla peydla
nieplBaiAovta avolktol KOOUOU HE SUVAULKO cUOTNUO HEPAC Kal vUXTAC. AUTO €XEL
w¢ amotédecopa va SleukoAUvel TOAU tnv OOUAELA TOU TIPOYPAUUATLOTA
ETUTPEMOVTAC TOU Vo SOKIUATLEL APECA TOV PWTIOUO OE TIPAYHATLKO XpOVOo XwpIig va

TIEPLUEVEL WPEG TIOTE 1 o Ba teAelwoel To PricLuo Tou GwToc.
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‘Eva oAU onUavtiko Kal SUoKoAo otolxeio otnv Slaxeiplon ypadikwv eival oL OKLEG.

H pnxavn pmopel va SLaxelploTel TIG OKLEG KABE AVTIKELUEVOU LE TNV XPNON XOPTWV
(per object shadow map). Etol pmopouv va dnpouvpynbolv MpocopUOCHUEVOL XAPTEG
OKLWV TIOU UmopoUlv va avatebouv o€ omoladnmote oviotnTta otnv oknvh. Auto
odnyel o€ MOAU peaALOTIKEG OKLEG AOYW TNG MeyaAUTeEPNG MAnpodopiag okKlwy o€ Lo
KovTwvil amootaon. Xpnotomnoleital mapa moAl os evélapecwyv oknvwv PBivteo (cut
scene videos) 1 yla va cupunepAndBOel meploocdtepn MAnpodopia oKWV O KATIOLO
QVTIKE(HEVO TOU Xwpou. Auth Tnv Suvatotnta tnv Slaxelpiletal o oxedlaoTnG HEoW
EVOG ypadnuUaTtog pong yla eUKoAn mpoofacn otnv KoAUTeEpn duvartn molotnta

SUVOULKWY OKLWV OE TIPAYHATIKO XPOVO.

Ma va €xeL o PeALOTIKN anddoon oklwv oto Talxvidl cuvibwg xpnollonoLeitat n
pnEBobdog Screen Space Ambient Occlusion (SSAO) n omoia elvat umevBuvn ya TNV
Snuioupyia okotadloU OTIC YWVIEC KOl OTIG OXLOUEC Tou cupPaivel otav 1o Gwg
napepnodiletal and koviva avitkelpeva. H CryEngine yla va To TaAel €va BrAua
TIAPOKATW €lodyel to Screen Space Directional Occlussion (SSDO) to omoio
ouuneplhapPBavel omotadnmote aplOpud dwtwv otov umoloylwopd tou Ambient
Occlusion kal TNV CUVEKTIUNON TOU XpWHATOG OAWV TwV dwtwv. Me auTtd TOV TPOTO
BeAtuwvel TNV akpifela Tou GUOLKOU GWTIOUOU KAL ETUTPEMEL TNV SNULoUpyLla OKLWV

arno kaBe nnyn ¢wtog oto nepBaiiov.

H kwnuatoypadikn xaptoypadnon TOVWY VOl POl TEXVLKH YLOL TNV TIPOCAPUOYH TNC
EWKOVOC 1 TNG OKNVAG HE PwTopo uPnAol Sduvapikou elpoug. O oxeblaotng
dWTIOHOU £XeL TNV duvaTOTNTA VA TIPOCAPUOCEL TNV EIKOVA 1| OKNVH HLECW WLOG
nNUItovoeldol¢ KapumuAng yla tTnv dnuloupyila PLaG TIO PEAALOTIKAG KOL OTITIKA
EUXAPLOTNG ELKOVAC MLUOUPEVN TOV TPOTMO HE TOV OMOL0 Ol KLVNUOTOYPOPLKEG

KAUEPEC CUANAUBAVOUV TO GWC KOL TO XPWHAL.

O pnxaviopog ¢wtiopov (IBL) pe Baon tnv ewkova eivatl umevBuvog yla va amodidet
PEOALOTIKO WG OTA  OVTIKELUEVO XPNOLUOTIOLWVTOG TIPONYUEVEG TLUEG TNG
ouvaptnong katavoung otypotunwy (Angular Bidirectional Reflectance Distribution
Function values 1 ABRDF 1 PBR) Kal TIC KaVOVIKOTIOINONG TWV PWTEWVWV TIEPLOXWV
OTLG ETULPAVELEG TWV UALKWYV TIOU QVTOVAKAAVE TO PpwC, OTWG TO YUOAL | To HETAANO

yla tnv anodoon MoAUTTAOKWY KATAoTAcswv pwtiopol. To IBL kavovtag xprion tng
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KQTOTITPLKNG AVAKAQONG KOl TNG TPAXUTNTOG TwV UAKwY amodidel pia mo ¢uaotkn

endaAvion oTa AVTIKEIPEVA TNG OKNVNAG.

‘Eva amno ta teAevtaia Suvatd otolyela TG unxavng lvat To cloTnUa yla Ta eL8IKA

edé 1o omoio xpnowuormolel tnv kapta ypadikwv (GPU) yia tnv enefepyaoia kat Tnv
Sdlaxeiplon twv €d€ kol £TOL OL MPOYPAUUATIOTEG VO UMOPOUV va ETUTUXOUV

onNUaVTIKA uPnAoTepn anodoon Pe oAU KOAUTEPN MOLOTNTA OTA ELSIKA EPE.

OL OYKOUETPLKEC OKLEC OUixANG (volumetric fog shadows) emtpémouy tnv dnuoupyia
OKLWV amo QVTIKE(MEVA Kal oUvveda TAVW oTnV (Sl TNV OYKOUETPLKA OIXAN
npoaodidovrag akopa éva emninedo atpoodalplkng aubevtikdtnTag oto neptBaiiov

™G OKNVAG.

TéAog n CryEngine £€xeL tnv duvatdtnta va Sivel ota avikeipeva edpé tplodlaotatng
erupavelag kol oe Kamowo Pabuo va ennpedlel kot tTnv oPn TNG YEWUETPLOG oTNV
emupavela otnv omnoia edapudletal péow xaptoypddnong NG amokpuyPng
napalagng (POM) kot xoptoypddnon METATONMIONG €EOYKWHATWY Kol pUTISwV
(OBM) ta omota eivat avtiotolxa tou Tesselation kat tou Displacement aAA& eival

TIOAU ALlyOTEPO KOOTOBOPEC.

3.4.2 Sandbox

Ot duvatotnteg mou mapéxel To Sandbox TG HNXAVAG:

To sandbox tng CryEngine eival éva oAOKANPWUEVO £PYAAEIO TIEPLEXOUEVOU TIOU
TLAPEXEL OTOUG TIPOYPAUUATLOTEG TOV TIANPN EAEYXO TWV SNULOUPYLWV TOUG. AUTO dev
TiEPLOPLETAL LOVO OE pLa TAATHOPUA KOL O XPOTNG UMOPEL OE TIPAYUATIKO XpOVO va
OeL TG aAAayEG TToU €XEL KAVEL EXovTaG oTnV S1aBeon Tou pLa oelpd amod epyaleia ta
omola emMTpEMOUV TNV Apeon e€opoiwon malyviblov katd tnv dnuioupyia tou. H
ocouita epyaleiwv <<AuTO mou PAEmelg auto eivar>> (WYSIWYG) emutpémnel tnv
Snuoupyia, tnv eme€epyaocia Kal TNV TPOETLOKOMNGN CE TPOYUOTIKO XPOVO TNG

KAOE MTUXAG KOL XAPOKTNPLOTLKOU £VOG Ttatyvidiou.

O SLaxelplotig VAWV gival umtebBuvog yla TNV BEATIOTOTIOLNUEVN TTAAETA OKLAOEWV
n omola mpoodEpel KAAUTEPN amodoon ota POVIEAA Tou TaLXVISLoU e amoTEAECHA

ouTaA va eival mo {wvtava Kal n SLaxelpLon Toug va elvat Tio eVEALKTN.
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Yrootnplen twv apxeiwv pe enéktaon FBX. Autr n popdn apxeiwv umootnpiletal
EUPEWG oOTn PBlopnxavia Kal xpnolgomoleital o€ S1ddopoug TOMEIS OMwG Ta
navidla, o kwnuatoypadog kat n dtadnuion. Mmnopel va elodyel ano Stapopeg
epapuoyég Aoylopikol 3D povielomoinong Kot KvoUupévwy oxeblwv. Emtpénet tnv
Hetadopd MANPodOoPLWV OMWG YEWUETPLOG, UDEG, PWTIOMOG, KlvoUpEvVa oxESLa
OKOUN KoL XOPOKTNPLOTIKA Ttou kaBopilovtal amod tov xprotn HeTatl SladopeTIKwyY

epapuoywv.

Avaloya pe to eminedo Tou OXeSLAOT N MNXOVA ETUTPEMEL TIOAU ypriyopa Tnv
Snuoupyla evtunwolokwy emmédwyv Kat pe tnv Ponbela tou sandbox mapéxel ta
anapaitnta gpyaAeia yla va dtapopdpwoel to enimedo onwe akpBwg B€AeL. Elte
KAVOVTOC XPNon Twv MPWTOTUTIWV (prototyping) pe to epyaleio oxedlaopou Tou
TapEXeEL N TMAATPOpua, eite yepilovtog otadlakd Tov XWPOo HUE TO €pYOAElo TNG
xAwpidag (Vegetation tool) 1 omolodnmote GAA0O epyaleio o oXeSLAOTAG EXEL TOV

TA PN €Aeyxo.

O Suaxelplotn¢ Kivnuatoypadikwv oknvwyv (TrackView Cinematic Editor) eivat éva
EPYAAEIO TIOU EMITPEMEL OTOUG TIPOYPOUMOTIOTEC va  dnuloupyolv Kal va
Slaxelpifovtal ouvBeteg Kivnuatoypadikég akoAoubieg. Eival éva evowpatwpévo
epyaleio enefepyaciog oknvwy ya tv dnuoupyia Sta Spaoctikwv akoAouBlwv ot
omoleg elval xpovikd efaptnUéveg amd avilkelpeva Kal yeyovota. H dnuwoupyia
KLVNUATOYPOPLKWY OKNVWV | YEYOVOTWVY amo KwdIKA YIVETAL EUKOAN ETUTPETOVTAG
oTov Xpnotn va dnuloupynoetl akoAouBieg and avikeipeva, Kwvoupeva oxedla Kal

AXOUG HECQ OTNV OKNV).

Eva akopa Sduvatd epyoadeio eival 1o ypddnuo pong TO OMOLO EMITPEMEL TNV

KOTOLOKEUN TIOAUTIAOKWV EMMESWV XwpPLG va Xpelaletal va ypadel oUTE pla Ypappn
Kwdka. Auto elval éva clOTNUA OTTIKOU Tpoypappatiopou (visual scripting) mou
elval am\o aAAd tautdxpova Loxupo MOPEXOVTAG OTOUG XPNOTEG Eva TepLBAAAoV yLa
ToV £AeyX0 KoL TNV Snuoupyia OAwv Twv otadiwv vlomoinong tou mawvidiou. Me
TIC VEEG TTIPOOBNKeG Tou TtapExouv BeATlwpévn Slaxeiplon pong epyaciag omwe n
amoopaAUATWON O TPOYMOTIKO Xpovo (debugging), ta onuelo SLoKOMNAG
(breakpoints) kat oL evotnteg divouv Tnv duvatoTNTA OTOV XPHOTN VA ETMLKEVTPWOEL

otnv BeAtiwon Tou matxvidlou.
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% Me Vv evowpatwon tng ebapuoyng substance mou mMA€ov eival PEPOG TNG couitag
¢ adobe o XprRotng €XeL ot XEPLOL TOU aKOUA £va LoYupO €pyaleio yla tnv

Slaxeiplon Twv materials.

3.4.3 Al & Animation

Ou duvatotnteg twv Kwoupévwy Ixeblwv kat tng Texvntng Nonuoouvng tng

Mnxoavng eivat oL €€Ac:

¢ H texvoloyia Siaxeiplong xapaktnpwv Sivel Tnv duvatotnta otov oxedlaotn va
Umopel va SnULOUPYNOEL TOUG TILO AETITOUEPEIC XOPAKTAPEG. ATIO TIC PUTIOEC OTO
Séppa Kal Tig Tpixeg oto kedaAL n CryEngine mapéxel £va KALLOKOUUEVO KOl TEXVLKA
mponyuévo olvoTnua animation kalt rendering yla vo TIOPEXEL EKTTANKTKA
PEAALOTIKOUC XOPAKTAPEG OE TalXvidla Tpaypatikol xpovou. la tn dnuoupyia

OUTWV TWV AETITOUEPWY XOPAKTHPWV XpeLalovtal eOIKA PE OTIWG :

»  Ynoemudavelakr okESaon oto Xwpo TNE 080vng yla OAeC TIG UTtooTNPL{OUEVEG
mAatpoppeg  (Screen-space  sub-surface  scattering 1 SSSSn  omoia
XPNOLLOTIOLELTAL OTIG MNXOAVEG TIOUXVIOLWV ylol TNV TTPOCOUOLWoN TNG oKESAONC
ToU WTOC KATW amo Vv emnupavela nudLddavwy VAKwy, Onws to d€pua, To
KepL N To papuapo. Eival €vag amodoTikog TPOMOC MPOCEYYLONG TNG eUdAvVIonG
TWV poavadEPOPEVWY XWPLE TNV XPAoN aAKPLBWY TEXVIKWY OTIWCE N OYKOUETPLKA

anodoon o€ MPAYUATIKO XPOVO.

» H anewkovion mapaAlagng ipdag eival pio pébodog kata tnv xprnon ypadikwv
UTTOAOYLOTH yLla TN SnLoupyLla KLag o PEQALOTIKIC AVATTapAoTAoNG TWV HOTLWV
o€ tplobldotata povtéAa. MepllapPavel tnv mpooopoiwon tou Pdaboug NG
(pldag pe TN xprnon WG TEXVIKAG xaptoypddnong mapdAiaéng mou umoloyilel
TOV TPOMO HE TOV OTolo N (plda KLVELITOL AVTOMOKPLVOUEVN OTIC SLOPOPETLKEC
ywvieg Béaong. Autd dnuioupyel pla o aAnBodavh euddvion yla to pATLA,

KaBwg dpaivetat va €xouv peyalutepo BaBo¢g Kal peaAlopo.

» Néol evomotnpévol shaders yla okLEG Kal oAAL xapaKkTpwv. Me Tnv evomoinon

Twv shaders mou xpnolHoOMOLOUVTIAL ylot TNV OmOdoon TwV OKWV Kol TWV
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HaAAwwy, n CryEngine ival og B€on va MapaAyEL TILO aKpLBr KOl OTITIKA EuxAapLoTa

QMOTEAECHATA, HELWVOVTOG TTAPAAANAQ TOV GOPTO EpYACLOG TNG UNXAVAG.

Ma tnv Kivnon Twv HOVIEAWV n pnxovh KAavel xpnon Mapapetplkol OKEAETIKOU
animation(Parametric Skeletal Animation n aAAww¢ PSA) to omoio avapelyvueLl tn
XPNON €VOG CUVOAOU TIOPAUETPWY YLa TOV KOBopLoHO TNG Kivnong evog Xapaktnpa,
avti tng xewpokivntng euduxwong kabe ootou kot apbpwong. OL XAPOKTNPES
TEPLNyoUVTaL Kal avtidpouv oto TepBAAAoV eV Kvrioel o€ Stddopeg aAAayEC OTIWG
Vv kivnon, tTnv katevBuvon 1 TNV TOXUTNTO KAVOVIAG QAVAMELEN METOEL TwV
animations. Autd emutpémel peyaAutepn eueAila Kal Tpooapuoyn, Kabwg Kot
Helwon Tou Oykou Twv Oebopévwv KlvoUpevwv oxeblwv mou yxpeldletal va

armoBnKeUTOUV Kal va UTtooToUV enefepyaoaia.

H texvoloyla amoBrkeuvong yewpetplog (Geometry Cache) otnv CRYENGINE
ETUTPEMEL TNV AMOOAKEUON KAl avarmapoywyr) TOAUTIAOKWY YEWUETPLKWY SOUWV PE
Xpnon Texvikwv amobnkeuong onueiwv (point caching), oL omoleg apywka
avamtuxbnkav ywa T PBlopnyxavia twv Kwnuatoypddpwv. Ol TEXVIKEC QUTEC
ETUTPEMOUV TN HElwoNn Tou peyEBoug Twv dedopévwy oe MOcooTo HOAL 10% Tou
apxlkol peyEBoug tou apxeiou, dtaodaAilovtag Tautdxpova TNV ATOTEAECUATIKN
OTELKOVLON TNG YEWUETPLOG. O UNXOVIOUOG ATEIKOVIONG, YWWOTOC w¢ 'GeomCache’,
Aettoupyel pe tnv bla amoboTKOTNTA UE TN OTATIKN YEWMETpla, pe duvatodtnta
ouurnieong Lossy-to-Lossless, umootnptlén vyl TNV €yKOTOOTOON TOANQAWY

OVTIKELLEVWY, Streaming Kal avamapaywyr HE anobnkeuon otn LVAun.

H NoAveninedn Aoun NMAonynong (Multi-Layer Navigation Mesh - MNM) eival pla
e€eAlypuévn Suvauikn doun dedopévwy mAonynong, Tou xpnoLldomoleital and tnv
TEXVNTN vonuoouvn yla va Bplokel tnv BéAtiotn Stadpoun ywa toug NPC péoa ota
enineda Tou mayvidiov. Auto To cuotnpa €xel ohokAnpwOei opala oto CRYENGINE
Sandbox, emtpénovrtag otoug oxedSlaotéC va kabopiloouv pla Teploxn omou Ba
TPEMEeL va SnuwoupynBel n doun mAonynong, Kabwg Kal Vo avVaVEWVETAL SUVOULKA
Katd tnv €€EALEN Tou matxvidlov. H MNM umootnpilel emiong mpayuatikol xpovou
EVNUEPWOELG, EMITPEMOVIAC TNV AUTOUATN TIPOCAPHOYN TNG Soung mMAonynong os

oAAayEg oto meptBaiAov tou matyvidlou.
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¢ H pealloTik) avamapdotacn TwV KWOUHUEVWV XOPOKTNPWV Omaltel Tn Xpnon
TIPONYUEVWVY CUOTNUATWY TEXVNTAC vonuoouvng Tou Ba avtamokpivovtal £€unva
oto neptBariov tou matyvidlou kat Ba Statnpouv Tnv Peudaicbnon tou peaiilopou.
H CRYENGINE &taB€tel woxupn texvoloyia texvntr¢ vonpoouvng mou Slaxelpiletal
TLG CUMTEPLPOPES TWV XOpaKTNpwV PEow modular sensory systems, Owg n akor) Kat
N 0paon, Kal umootnpillel TIC AMALTAOEL TOU CUCTAHMATOG Kivnong. To clotnua
TEXVNTAG vonuoouvng evowpoatwvetal dplota otn CRYENGINE kat dev amattel
ETWTAEOV AOYLOWULKO, ETUTPEMOVTOG OTOUC TIPOYPAUUATIOTEG VO ETUKEVTPWOOUV oTo

SNUOUPYLKO KOUUATL KOl OXL OTOV TPOTIO EVOWUATWONG 0TNV Ehapuoyn.

+ 'ExeL amAonotnoel t Sladlkaoia eVIOXUPEVNG TTPOOBNKNG GUCLKWY TIPOCAPOYWV
OTa HOVTEAQ XOPAKTHPWYV, TPpoodEPovTac MePLooOTEPN SUVAULKI) KoL AEMTOUEPELEG
OTOUG ELKOVLKOUC OOG XOPOKTNPEC. AUTO EMITUYXAVETOL LECW TNG MPOCOMOLWONG
dUOLKWV OTOoLXELWV, OTIWC OXOLWLA, UPACUATA TTOU TIPOCAPTWVTAL OTOUG XAPOKTNPEG
cog He Baon tn ¢duoikn toug cupmepltdopd. OL véol alyoplBuol MPOooopolwong
€XOUV OXeOLAOTEL EI6IKA Yl OTMOTEAECUATLKY), OTaOepr KoL ypriyopn enetepyacia
TWV XOPAKTHPWYV, TIPOOPEPOVTAC PEAALOTIKN ATIEKOVION 0 UPNAEG TAXUTNTEG KOPE.
OL TpPONYUEVEG TEXVIKEG aviidpaonG OuyKPOUOEWV ETUTPETOUV TNV  aKPLPn
oAAnAeTidpacn HETAEU TWV HOVIEAWV KOL TWV XOPAKTNPWVY, TIPOohEPOVTOG TIOAU

PEAALOTIKEG OKNVEG KoL TTOAU KaAd puBuo petadoonc.

* Mpoooapuootikol aAyoplBuol omwg CC D-IK, avalutikiy IK, SB IK i ¢uokég
TIPOCOUOLWOELS XPNOLUOTIOLOUVTAL YL VAL EVICXUCOUV TIPO-ONULOUPYNUEVES KIVAOELS,
amodelyovtog TNV TUTUKN UToAoyloTiky oyn. H KALMOKOUPEVN TEXVIK TNC
napapopdwaong kivnong tng CRYENGINE Siatnpel To OTUA Kol TO TIEPLEXOUEVO TNG
Baolwkng kivnong, AapPfavovtoag TANPWC UMOYN TOUC TIEPLOPLOMOUG TIOU

ermBarrovral amno éva uPnAda Stadpaotikod teplBAaAlov.

3.4.4 Audio

OL SuvaTOTNTEG TOU X0V TIOU TTAPEXEL N UnXavn gival:

7

+ O nxog mailel KaBoploTkO pOAo oTn Snuioupyla KOONAWTIKWY Kal €AKUOTLKWY
eunelplwy. MNa tov e€opboloylopod tng dadikaciag mapaywyng nxou, o CRYENGINE

Sandbox Editor ewodyet tov Audio Controls Editor (ACE). Autd Tt0 Tponyuévo

41



3. Mnyavéc Mayvibiwv

epyaleio mpoodépel mpwtodavr AMOTEAECUATIKOTNTA Kol eVeALEia otn Snuloupyia
kat  ouvdeon  Swadpopwv  otoelwv  Axou, OnMwg  yeyovota(Events),
Stakomteg(Switches), kataotaoeslg (States) kot RTPCs (Real-Time Parameter
Controls). EmutAéov, mapéxel oxoAaoTiko €Aeyxo tou pre-loading twv Soundbanks,
e€aodalilovtag t PBEéATIoTn Slaxeiplon twv MoOpwv. Eva amd ta afloonueiwta
XOpaKkTNpLoTikd tou ACE elval n amokplon C€ MPAYUATIKO xpovo. OL aAAayEG mou
T(PAYLATOTIOLOUVTAL OTOV €MefepyaoTr) avilkatomtpilovial apéow, e€aleidpovrtag
TNV avaykn ylo €MAVEKKIVNON tNg €DAPHUOYNG KAl ETMLTPEMOVIAG TNV ATPOCKOTITN
ovamapaywyrn tou nxou. EmutAéov, to ACE EVOWMHOTWVEL MO OAOKANPWHEVN
Aettoupyia avalitnong kat GATpaplopATOCg, ETUTPEMOVIAG OTOUG XPNOTEG va
evrtornilouv, va avabBewpouv Kot va emefepyalovtol ypriyopa akKOUN KoL EKTETAUEVEC

OUAAOYEG NXNTIKWV CUMBAVTIWV.

H unxovn emutpénel tn xprion omnotouvdnmnote middleware xou, onmwg to CRI ADX2,
to FMOD Studio, To Miles Sound System rj To Wwise . EmutA€ov, n punxavr mapexel
pLo Swpedv evaAlaktiki AUon otn popodr tng uhomoinong SDL_mixer. Ta mopandavw
middleware umootnpilovtal amo To MPOYPAUA KAl UITopoUV va evepyormolnBbouv pe

pLo ammAn emloyn.

MPOCOUOLWOTE TIC OKOUOTIKEG UTIOYPADEG TTPAYUATIKWY AXwV . H uAomoinon tng
petadopdg kebaAng-cwpatog (HRTF) onuaivel otL umopet va aglomonBetl mARpwe n
enetepyaoia nxov 3D 0 MPAYUATIKO XPOVO yLa Vo TIAPEXEL AKPLBELG, TIPAYUOTLKEG
OKOUOTIKEG LOLOTNTEG TNG SLddoong tou nxou ameuBeiag ota AUTLA TOU aKPOOTH.

Elval ocav o akpoaTr va ATav MPoyHOTIKA EKEL.

O xpnotng €xeL mpooPacn oe OAA TA NXNTLKA XOPAKTNPLOTIKA LE EUKOALD HEOW TWV
NXNTIKWV oTolXelwv (components). OL XpAOTEC UMTOPOUV Vo EKUETAAAEUTOUV TNV
TANPN XU TOoUu nXNTkoU aywyoU tn¢ CRYENGINE, cupmeplAapfavopévng tng
enavainyng(area-based reverb) kat avapelng tng atpoocdalpag pe Paon v
nieploxn(area-based ambiance blending 1} aAAlwg ABAB), Twv P& o€ GUYKEKPLUEVA

onueia Kal TG pUBULONG TOU NXNTIKOU EAEYXOU, XPNOLLOTIOLWVTAG NXNTIKA OTOLXELQL.

O Xpnotng¢ HEow TOU LoXupoU CUCTHMATOC NXNTIKAG amokpudng (sound occlusion
system) tng CRYENGINE pmopei va umolAoyilel autopata tnv QUECN NXNTKA

amokpuYPn Kal vol TNV EVOWHUATWVEL OLOAA LE TO UTIOOTNPL{OUEVO AOYLOLLKO NXOU.
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O TPOYPOUUATIOTAG UIOpEel va SnpLoupynoel amAEG | TEPIMTAOKEG CUUTEPLPOPEG
xpnowornowwvtag éva efeAlypévo ovotnua ANYPng amopdcswv. To AUVAULKO
Juotnua Anokplong (DRS) elodyet évav véo Tpomo ulomoinong Twv SlaAoywv o€ éva
natyvidl. AmoouvbEel tn oxéon avadpaong-6ladoyou kat Aoyikng rawxvidiou. To DRS
TO ETUTUYXAVEL AUTO HE TNV POCONKN evOg adnpnUEVOU EMMESOU AVAUEDA OE KATL
mou oupPaivel kot o pla avatpopodotnon Slaldyou mou ekteAeital. To DRS
Umopel emiong va xpnotwgorownBel ywa va ekpetaAldeutel omoirodnmote AGAAo

olOoTNUA, OTIWG yLa Ttapadetypa tnv Animation, ta Particles ) tnv Quotkn.

3.4.5 Physics
O Baotkég Suvatotnteg Tng e€opoiwong DUoLKAG TNG LNXAVAG:

ATIO AKOUTTEG OVIOTNTEG £WC OVIOTNTEG Tou Paoilovtol O QVTLIKEIPEVO KAl OF
OVTOTNTEC TTOU UImopouVv va kataotpadouv, n CRYENGINE neplhapPavel pa mAnpen
AUon ¢uokng out-of-the-box yiwa va Iwvtavépel tov kGopo kol to gameplay. H
unxavn mapéxel umootnplEn ylo €va euply  PACHA  XOPOKTNPLOTIKWY, OTWE
avBaipeta mAéypoto o SUVOMIKA QVTIKE(HEVO Kal pwa €18k Asltoupyla

npooopoiwong yla apBpwTteg SOUEG.

H punxavn auth petatpenel to neplBarlov o€ €vav {wvtavo Kol KaBNAWTIKO KOCUO
he tn duvapn tng peaAloTIKAG Kot EAeyxOuevng kaudng tng BAdotnong. Mapéxetl
Suvapiky aMnAenidpaon, kabwg Ta PEHOVWHEVA oTolElo TG PBAAoTnong
avtamnokpivovtal peaAloTIKA O €EWTEPIKOUC TOPAYOVTEG, OTMWE OVTIKELUEVQ,
TAlKTeEC Kal To omoAo Alkviopa Tou avépou. To meplBaAllov {wvtaveUel HE TN
oaynVveuTikn opopdla kat t Ppuoiki kivnon tng BAdotnong SnuUlouPywVTAG HLa

TIPAYUATIKO CUVAPTIAOTIKY Kot aAnBodavr) eumeipia.

H CryEngine 6lvel pla aiobnon peoAlopol OTOV  EIKOVIKO KOOHO WE TO
EVOWHUOTWHEVO CUOTNUA TIPOCOUOLWONG TMAEVOTOTNTAG KoL vepou. Kdavel akplBeig
UTTIOAOYLOHOUG  yla TNV  AQVWON OVTIKEWWEVWY o Sladopa meplfaliovra,
cuuneplAapBavopévou TOU VEPOU KoL TOU aépa. To ouotnua umootnpilel
TIPOCOAPUOCHEVOUC OYKOUG VEPOU, TIOTAMLO KOl WKEAVIA KUUATA, ETMITPEMOVIAC VOl
Snuoupyet o xpnotng Suvaplkd kot kaBnAwtikd uvddativa cwpata. EmumAéov, to

TIPOCOUOLWHEVO VEPO TIPOCAPUOLETAL KAl avaSLaVEUETOL ouTOMATa PE BAcn tnv
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UTIOKE(MEVN YEWMETplt TOU OKAGOUG, ONUIOUPYWVTAG LA PEAALOTIKY Kol
OUVQPTIOOTIKI) OTITIK EUMELplal PE eMmIPAVELOKA KUHOTO TIOU TIPOOBETOUV E€va

eTUTAEOV eMinedo AeNMTOUEPELAG KAL AUOEVTIKOTNTAC.

H unxovr umootnpilel Stadopa poviéAa KataotpodnG Kal 0 XpRotnG EMAEYEL TIWG
Ba kataotpadolVv Ta aviikelpeva. Mmopel va ouvduAoEL TIPO-OTACUEVA UEPN,
ouvbebepéva pe apbpwoel POOLOPEVEC OTI( EVWOEL TAOEWV, HE AUEON
Tpomomnoinon TmAéypatog (xpnowwomowwvrtag Suvaplky adaipeon Boolean) yua

oUVBEeTeC puBUioELG TOU TaPLAlOUV OTLC AVAYKEG TOU TayVLISLoU.

To efelbikevpévo epyaleio Rope Tool SleukoAUVEL TNV UAOTIOLNGN OXOWLWV HE
Sladopoug TPOMOUG olyKkpouong Kol Tpoodptnong, Oivovtag tn Suvatotnta
Snuoupylag oxowlwv Xwpl¢ KOO ToOU amoteAouvtal amo enavaAapBovopeva

TUAMaTA.

3.4.6 Performance
Ta BaoLKA XapaKTNPLOTIKA TNG anddoong TG KNXOVAG:

H CRYENGINE evowpOTwVEL ETIKETEC TTPOodIA o peyalo Babuod oe 6o to mAaiolo
™M¢. O TPOYPAUMATIOTAG €xeL TN Suvatotnta dnuioupyiag mpodid evidg tou
mayvidlol yla va evtomilel dpeoo Ta onpeio oupddpnong tng anodoong Kabwg
T(POKUTITOUV Kal omou spdavifovral. OL eTIKETEG MPOdIA elval OpyaVWUEVES OE [l
LEPOPXIK OOUr, TOPEXOVTOG AUECN ELKOVA TWV EUMAEKOMEVWV EVOTATWV Kol
Aettoupylwv. EmumAéov, oL Aemtopepei mMAnpodopileg OXETIKA UE TN SLAPKELA KOL TN
ouxvotnta Bonboulv otnv afloAdynon Twv EMUMTTWOEWV TouG. Me pLa ypriyopn HatLad,
propet va SLakpivel av o MEPLOPLOPOG TwV eTLEOCE WV Ttpogpxetal anod tnv CPU i tnv

GPU kal va evtoriosl eUkoAa To urteUBuvo otolxeio o uPnAdtepo eninedo.

H unxavr) CRYENGINE evowpoatwvel éva aveédptnto amo tnv mAatdpopua cuoTnua
Slaxelplong vVNUATWY TIOU KOTOVEUEL OITOTEAECUATIKA TI( €PYACieq Ot vApata
AOyloplkoU Kol UAKOU. MEe pLO OUYKEVIPWTLKA TPoogyylon yia Tt Snuioupyia
VNUATWY O TPOYPAUUATIOTAG, UITOPEL va TIPOypaUATIOEL Kal va TtapakoAouBnoel
mapAAANAoUC UTIOAOYLOHOUC O TIPAYHATIKO Xpovo. To threading mailel kaBoplotikd
poAo otn PeAtwotomoinon edapUoywv TPAYHOTIKOU XPOVOU ylol Xprion UALKoU

oA amAwv nupnvwyv. Me tnv CRYENGINE, o mpoypapHaTIoTAG £XEL AN PN EAEYXO OF
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KABE vAua Tou YeVVLETAL amo Tn Slepyacia Kol mPooapuoleL Ta XAPAKTNPLOTIKA TWV
HEUOVWUEVWY VNUATWY WOTE VO OVTATIOKPIvovTal OTIG €LOIKEC QTALTHOELS TOU

€pPYOU, LEYLOTOTOLWVTOG £TOL TNV arodoan.

To woxupd Slayvwotikd epyaleio tng CRYENGINE, to Statoscope, xpnotuomoleitat
yla TNV avaAuon TnG KATAVOUNG TwV EMBO0EWV TNG UNXOVAGS. ME TNV EVOWUATWON
opadwv O&edopévwyv oto Statoscope, oL xprnoteg umopolV va  ametkovilouv
OTMOTEAEOUATIKA Ta Xapoktnplotikd tou CRYENGINE kat va epdavilouv otatlotika
otolxela ava mAaiolo oe éva efwteplkd epyaleio. Ta Sebopéva pmopouv va
OUAAEyovTaL O TTPAYUATIKO Xpovo amod tnv CRYENGINE oto Statoscope pHEow HLOC
{wvtavng tpododooiag N eVaANOKTIKA, va Kotoypddovial oe €va apxeio yla
HETayevéoTepn avaAuon. EmutAéov, oL xpnoteg £xouv Tt Suvatotnta va
erukaAuPouv dV0o cuvedpieg ANPNG, EMITPEMOVTAC TN CUYKPLTIKY afloAdynon Tuxov

TPOTIOTIOL|CEWV TIOU £yvav LETOED TwV SU0 EKTEAECEWV.

Nivakag 2. ZU0ykpion Mnxavwv Noyvidwwv[1][11][13][15][24]

GAME PROGRAMMING | CoST/ROYALTIES/
PLATFORM SUPPORT GAME TYPE
ENGINE LANGUAGES SUBSCRIPTION
®  Desktop: Aztion
. Adventure
Wi P
© indows (PC) Role-Playing (RPG)
o Mac First-Person Shooter (FPS)
(@) Universal Windows Platform Third-Person Shooter
(uwp) Platformer
(@) Linux Standalone Puzzle
. Strategy
° Mobile:
obie . Real-Time Strategy (RTS)
o ios Turn-Based Strategy
(@) Android Tower Defense
@) Appetize.io Simulation
O  itchio Sports
(e} simmer.io R?c'hg
Fighting
L] Extended Reality (XR): Beat 'em Up
(@) ARKit Stealth
o) ARCore Survival
O Microsoft HoloLens Starting Licence: free, E;:S-;nd-cnck
Uni O  Windows Mixed Reality 3* (c#, javaseript; | Subscription options, :
nity - cos. Educational
1) Magic Leap (Lumin) pythen) Royalties 5%: Casual
o Magic Leap 2(Lumin) >1.000.0005 Party
O  Oculus Music/Rhythm
@) PlayStation VR|VR2 Visual Novel
Sandbox
L] Consoles: Open World
(@) PS5 Virtual Reality (VR)
o PS4 Augmented Reality (AR)
o Xbox One !\:/Iazsive(ijBMulzizlayer Online (MMO)
o Xbox X[ ard and Board Games
) ) Arcade
o Nintendo Switch Exergames (Fitness Games)
©O—Google Stadia Trivia and Quiz Games
WebGL Historical
Sci-Fi
Embedded: Fantasy
@) Embedded Linux Western
e} QNX Crime and Detective
Comedy
MnyA : Unity Platform Support Drama
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War
Puzzle-Platformer
Roguelike
Metroidvania
Interactive Fiction
Nonlinear
Exploration

Life Simulation
Art Games

o UNREAL ENGINE 5
(@] Winpows PC,

(@) PLAYSTATION 4/5,
(@) XBOX SERIES X/S/ ONE,
(@] NINTENDO SWITCH,
(@] MACOS,
5% (C++, Blueprint | Starting Licence: free,
Unreal o 105, visual scripting, Subscription options, 10 610 e Unity
O AnDROID, python, javascript, |Royalties 5%:
@) ARKIT / ARCORE, typescript) >1.000.000$
O OPENXR,
@) STEAMVR,
O OcuLus,
(@] LINUX,
@) STEAMDECK.
Mnyn : Unreal Platform Support
2D Platformer
3D Action
Role-Playing Game (RPG)
First-Person Shooter (FPS)
Third-Person Shooter
Strategy
Real-Time Strategy (RTS)
Turn-Based Strategy
Tower Defense
Windows (PC) Simulation
macOS Sports
. Racing
Linux Fighting
Android Beat 'em Up
05 (iPhone, iPad) Stealth
Survival
HTMLS (Web) Horror
UWP (Universal Windows Platform)| 6* (GDscript, c#, Free Point-and-Click Adventure
Godot visual scripting, c++, Puzzle

PlayStation 4
PlayStation Vita
Xbox One
Nintendo Switch
WebGL (Web)

Raspberry Pi

Mnyn : Godot Platform Support

rust, nim)

Open Source

Casual Games
Educational Games

Multiplayer Online Games (MOG)

Card and Board Games
Visual Novels

Virtual Reality (VR)
Augmented Reality (AR)
Text-based Games

Retro Games

Exploration

Nonlinear Narrative Games
Art Games

Experimental Games

Open World Games
Music/Rhythm Games
Exergames (Fitness Games)
Trivia and Quiz Games
Interactive Fiction
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CryEngine

Mnyn : CryEngine Platform Support.

Windows,
Linux,
PlayStation 4,
Xbox One,
Oculus Rift,
OSVR,

PSVR

3* (C++, Lua, CH#)

HTC Vive.

Mobile support is in development

Starting Licence: Free,
Royalties 5%: >5.000$

3D Action/Adventure
First-Person Shooter (FPS)
Third-Person Shooter

Open World Games

Role-Playing Games (RPG)
Survival Games

Racing Games

Simulation Games

Platformer Games (both 2D and 3D)
Puzzle Games

Strategy Games

Virtual Reality (VR) Games
Augmented Reality (AR) Games
Horror Games

Stealth Games

Sports Games

Sandbox Games

Educational Games

Exploration Games

Historical Games

Sci-Fi Games

Fantasy Games

Multiplayer Online Games (MOG)
Massively Multiplayer Online Games (MMOG)
Adventure Games
Narrative-Driven Games

Artistic and Experimental Games
War Games

Flight and Space Simulation Games
Casual Games

Music and Rhythm Games

Mnyn: Analyzing strengths and weaknesses of Modern Game Engines [4][5]

Nivakag 3. Z0ykpLon Betikwv Kat apvnTikwy ot Mnxavég Nawyvidwwv[13][24]

Mon‘;::::‘\l:?']q OETIKA ApVNTIKA
Awpeav yla apxaploug, Inovdaio yia 2D katl 3D MoAudamnaveg adeleg yla EmayyeAlaties,
Unity natyvidia, MoAU kaAn vrooThpLEn yLa mayvidia Higher-end texvoloyikég amattouv
o€ KnTtég mAatdoppeg, VR kat AR SDK, Asset KAAUTEPOUG UTIOAOYLOTEC, MOoAAEG Ul
Store pe moAAd Swpeav assets aAAayEG
Mua kopudaia emidoyn yla VR, Omtikr oxediaon | Aev eivat 0Tl KAAUTEPO yLa amAd project,
Unreal ylaL 1N TPOYPOUUOTIOTEG, MeydAn ayopd Ue MoAU kaAd ypadlkd amattouy oAl
Swpeav assets Suvartoug untoAoyloteg, Elval kaAutepo
yta 3D kot oxL yia 2D mayvidia
Elval moAU aéoAoyo yia 2D kat 3D matyvidia, ot TOUG EUMELPOUC TTPOYPAUUATLOTEG TO
eVIEAWC SWPEAV KAl avolyTou KwoLka akoun kat | GDScript Sev elval kal to kaAUtepo , Asv
Godot ylot EUTIOPLKN Xprion, Mablacpuévn Kowotnta, £XELTOOO UEYAAN KOLVOTNTA YLa
MovadiKr) apXLTEKTOVLKN YL TNV avamtuén Snuoupyla Pnolakwyv asset 6mwe ot
TaviSLwv AAAEG PNXOVEG
EUKoAO oTnV ekpaOnon kal mpoodEpeL Tov MANPN | Agv elvatl n kKaAUTepN yla Kvntd, oAAd n
CryEngine

ninyaio kwdika, To CryEngine eival e€omAlopévo
JLE TTPOCAVATOALGUO GTNV TOLOTNTA X0

urnoothpLén yla Kvnta Bpioketal o
e€ENLEN

Mnyn : Analyzing strengths and weaknesses of Modern Game Engines [4][5]
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4 MebBodoloyia

4.1

Eykatdotaon tng pnxavng Unity

Ta €AAXLOTA QTALTOUMEVA XOPOKTNPLOTIKA TIOU TIPETEL va €XEL O XPNOTNG OF

UTTOAOYLOTIKO cUOTNUA yla va Xxpnotpomnotnoet tov Unity Editor eivat :

Mivakag 4. Unity Editor System Requirements

Minimum
requirements

Windows

macO0S

Linux

Operating
system version

Windows 7 (SP1+),
Windows 10 and
Windows 11, 64-bit
versions only.

Mojave 10.14+ (Intel editor)
Big Sur 11.0 (Apple silicon Editor)

Ubuntu 20.04, Ubuntu 18.04,
and CentOS 7

X64 architecture

X64 architecture with SSE2

X64 architecture with SSE2

CPU

with SSE2 instruction | instruction set support (Intel instruction set support

set support processors)
Apple M1 or above (Apple silicon-
based processors)

Graphics API DX10, DX11, and Metal-capable Intel and AMD OpenGL 3.2+ or Vulkan-
DX12-capable GPUs GPUs capable, Nvidia and AMD
GPUs.
Additional Hardware vendor Apple officially supported drivers | Gnome desktop environment

requirements

officially supported
drivers

(Intel processor)

Rosetta 2 is required for Apple
silicon devices running on either
Apple silicon or Intel versions of
the Unity Editor.

running on top of X11
windowing system, Nvidia
official proprietary graphics
driver or AMD Mesa graphics
driver. Other configuration
and user environment as
provided stock with the
supported distribution
(Kernel, Compositor, etc.)

For all operating systems, the Unity Editor is supported on workstations or laptop form

factors, running without emulation, container or compatibility layer.

Mnyn : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

Katd mepimtwon undpxouv oplopévol TTEPLOPLOUOL 600 avadopd To AEITOUPYLKO cUoTNUA

macOS kat to Linux.

OL eAALOTEG amalTOELS yla va GTLAEEL KoL va TpEEEL pLa edappoyn Ue to Unity Player givad:
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Nivakag 5. EAayloteg anattrjoelg tov Unity Player oe Mobile Platforms

Mobile
Operating Android i0s tvos
systems
Version 5.1 (API 22+) 13+ 13+
Customized versions of Android must include all
supported Google standard APIs.
CPU ARMvV7 with Neon Support (32-bit) or ARM64 A7 SoC+ A8 SoC+
Graphics APl | OpenGLES 2.0+, 3.0+, Vulkan Metal Metal
Note: OpenGL ES 2.0 support is deprecated.
Additional | - 1GB+ RAM For development | Apple TV 4th

requirements

- Supported hardware devices must meet or exceed
Google’s Android Compatibility Definition (Version 9.0)
limited to the following Device Types:

1. Handheld (Section 2.2)

2. Television (Section 2.3)

3. Tablets (Section 2.6)
- Hardware must be running Android OS natively. With
the exception of Android for Chrome OS, Android within a
container or emulator is not supported.
- For development: Android SDK (12/API 31), Android
NDK (r23b) and OpenlJDK (11), which are installed by
default with Unity Hub.

and debugging:
see the Apple
documentation
on XCode
support.

For App Store
submission: see
Apple’s
submission
guidelines for
the required
Xcode version.

generation+

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

MNa mAnpodopleg OXETIKA Pe KOVOOAEC OMwC ta PlayStation 4 (ocupmeplAapBavopuévou tou
PS VR), PlayStation 5, Xbox Series S|X kat Nintendo Switch ktA o xprotng Ba mpémnel va
QVOTPEEEL OTNV TEKUNPLWON Yyl TIPOYPAUUATIOTEG OTOUG LOTOTOTIOUG TWV KOTOXWV TNG
€KAOTOTE TMAATHOPUAC | VA ETIKOWVWVAOEL aneuBelag e Tov eKMPOCWTO TNG MAATHOPUAG

TIoU ToV eVOLadEPEL YO TIEPLOCOTEPEC MANPOPOPILEC.

la vAomoinon n omnoia nmpoopiletal va TPEEeL o KATOLO GUAAOUETPNTH OL ATTALTAOELC ElvaL

oLe€NG:
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Nivakag 6. EAdxloteg anattrjoslg tou Unity Player o€ Browser Platforms

WebGL

Operating system
running browser

Windows, macOS, and Linux

Hardware

Workstation and laptop form factors.

Additional
requirements

- 64-bit

- WebAssembly capable
Note: WebGL 1.0 support is deprecated.

Versions of Chrome, Firefox, Safari or Edge (Chromium-based) that are:
- WebGL 1.0 or 2.0 capable
- HTML 5 standards compliant

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

Nivakag 7. EAaxloteg anattrjoslg tov Unity Player o€ Desktop Platforms

Desktop
o:,e;it:g Windows Unlve;IsaatIf\::::dows macOS Linux
Operating | Windows 7 (SP1+), Windows 10+, XBox Mojave 10.14+ Ubuntu 20.04, Ubuntu
System Windows 10 and Series X|S, HoloLens 18.04, and CentOS 7
Version Windows 11
CPU x86, x64 architecture | x86, x64 architecture | Apple Silicon, x64 | x64 architecture with
with SSE2 instruction | with SSE2 instruction | architecture with | SSE2 instruction set
set support. set support, ARM, SSE2. support.
ARM®64.
Graphics DX10, DX11, DX12 DX10, DX11, DX12 Metal capable Intel| OpenGL 3.2+, Vulkan
API capable. capable GPUs. and AMD GPUs capable.
Additional Hardware vendor Hardware vendor Apple officially Gnome desktop
requirements officially supported officially supported supported environment running
drivers. drivers. drivers. on top of X11

For development:
IL2CPP scripting
backend requires
Visual Studio 2015
with C++ Tools
component or later

and Windows 10+ SDK.

For development:
Windows 10+ (64-bit),
Visual Studio 2015
with C++ Tools
component or later
and Windows 10+ SDK.

For development:
IL2CPP scripting
backend requires
Xcode. Targeting
Apple Silicon with
IL2CPP scripting
backend requires
macOS Catalina
10.15.4 and
Xcode 12.2 or
newer.

windowing system
Other configuration and
user environment as
provided stock with the
supported distribution
(such as Kernel or
Compositor)

Nvidia and AMD GPUs
using Nvidia official
proprietary graphics
driver or AMD Mesa
graphics driver.

For all operating systems, the Unity Player is supported on workstations, laptop or tablet

form factors, running without emulation, container or compatibility layer.

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html
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MNna mAatpoppeg mou Ba €xouv To POAO server oL QMALTAOELS €lval AlyOTEPEG yLaTL TLG

TEPLOCOTEPEG PopeC Sev umapxel ypadikd meplPaillov omdte n ulomoinon eival To

<<ehadpLa>>.

Nivakag 7. EAayioteg anatioelg tou Unity Player o€ Server Platforms

Server Platforms

Operating
systems

Windows

macOS

Linux

Operating
System
Version

Windows 7 (SP1+), Windows
10 and Windows 11, running
on workstation and rack form
factors, without emulation or
compatibility layer.

Mojave 10.14+ running on

workstation and rack form

factors, without emulation
or compatibility layer.

Ubuntu 20.04, Ubuntu 18.04,
and CentOS 7, running on
workstation and rack form

factors, without emulation or

compatibility layer.

CPU

x86, x64 architecture with
SSE2 instruction set support.

x64 architecture with SSE2
instruction set support.

x64 architecture with SSE2
instruction set support.

GPU

No explicit GPU support.

Additional
requirements

Hardware vendor officially supported drivers.

Mnyn : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html|

Mo MAATPOPUEC ELKOVIKNE TPAYUOTLKOTNTAC OL OIMALTHOELS €lval oL €€AG :

Nivakag 6. EAdaxloteg anattrjoslg tov Unity Player o€ XR Platform System

Oculus

Hardware

Oculus Rift/Rift S

Oculus Quest

Oculus Quest 2

Operating
system version

Windows 10+

Android

CPU

See Oculus recommended

specifications.

ARM 64-bit (Snapdragon 835)

ARM 64-bit (Snapdragon
XR2)

GPU

See Oculus recommended

specifications.

NVIDIA GTX 1050Ti/AMD
Radeon RX 470 or greater

Graphics API

DX11

OpenGL ES 3.0, Vulkan(Experimental)

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html
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Nivakag 7. EAdaxioteg anattrjoelg tov Unity Player o€ XR Platform System

Windows Mixed Reality

Hardware

WMR Immersive (VR) HoloLens

HoloLens 2

Operating system version

Windows 10 RS4+

Embedded Windows 10+

CPU

Intel 64-bit

Intel Atom

ARM 64-bit (Snapdragon 850)

Graphics API

DX11

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

Nivakag 8. EAayloteg anattioelg tou Unity Player og XR Platform System

Magic Leap

Operating system

Magic Leap 2

Operating system version

Magic Leap 2 is built on top of the Android Open Source Project (AOSP), Android

10 (Q) API level 29,

CPU See Magic Leap 2 specifications
GPU See Magic Leap 2 specifications
Graphics API OpenGL ES 3.2+

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

Nivakag 9. EAdaxioteg anattrjoslg tov Unity Player o€ XR Platform System

ARCore

Operating system

Android phones

Operating system version

See list of ARCore-supported devices.

CPU

ARM 32-bit and 64-bit

Graphics API

OpenGL ES 3.0+

Latest supported SDK version

ARCore 1.37

Mnyn : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

Nivakag 10. EAayioteg anattioslg tou Unity Player o€ XR Platform System

ARKit
Operating system iPhone and iPad
Operating system version i0S 12+
CPU A9+
Graphics API Metal
Latest supported SDK version | ARKit 6

Additional requirements

includes the ARKit XR Plugin.

You must use Xcode 12.5 or later when compiling an iOS Player that

MnyA : https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

52



https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html
https://source.android.com/
https://developer-docs.magicleap.cloud/docs/guides/device/hardware-specs
https://developer-docs.magicleap.cloud/docs/guides/device/hardware-specs
https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html
https://developers.google.com/ar/devices
https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html
https://docs.unity.cn/2023.1/Documentation/Manual/system-requirements.html

4. MedoboAoyia

4.1.1 Unity Hub

H egykatdotaon ota windows eival pwa anAn Stadikacia . O xpriotng Unopet va

katefdaoel to Unity hub mou elval o Keviplkog SLAXELPLOTAG TNG TAATPOPHAG ATO TNV

nAektpovikn StevBuvon https://unity.com/download f va katefdoet kateuBeiav tov editor

amno tnv StevBuvon https://unity.com/releases/editor/archive.

To Unity hub mapéyet kat pag evnuepwvel pe tig €n¢ mAnpodopleg LETA TNV eykaTAOTAON :

X/
L X4

Tnv ékdoon tou Unity Hub ,

Tig puBpuioelg Tou ekadotote xpriotn ,

Tig puBuioelg tou Unity Hub,

Na SeL Ta project mou €xeL evepyd otnv nMAAthopuad ,

Na KAVEL EYKATAOTOON ULAG CUYKEKPLUEVNG €kdoonG TNG MAaThOpUaS,

No tpé€€el Ta eKMASEVUTIKA paBrpaTa mou TapEXEL N MAATPOPUA yla TOV TPOTO

Aettoupylag tng,

Na TTOUAROEL OTO NAEKTPOVIKO KOTAOTNUA Ta asset Tou N va ayopAaocEL aQUTA ToU
B€AeL péow tou Unity asset store , va evnuepwBel péow tou Blog , va BonbriosL ) va
BonBnbel péow tou QA chat, va aAAnAoemdpAdcel pe TNV Kowotnta ota Forums , va
aveBaoel tnv uAomoinon tng edpappoyng oe WebGL péow tou Unity Play wote va thv
Sdokudoouve kot dAAol maixteg Kal téAog to Unity pulse mou &ivel tnv duvatotnta

OE KATOLOV VA €XEL AUEON ETIKOWVWVIA pe Sladopeg opadeg avamtuéng tng Unity .

Mpwv tnv emiloyn yla mota €kdoon TG unxavng Ba xpnotpomnolnBel mpénel va pubuiotouv

KATIOLEG OUYKEKPLUEVEG TTAPAPETPOL OL omoieg Bpiokovtal péoa ota settings tou Unity Hub.

H mpwtn emloyn €ival va opiooupe mou Ba amoBnkevovtal ta Slddopa projects mou

vuAomololpe dnAadrn to path oto omoio Ba esykataoctabel to kABe éva malyvidl mou Ba

dnuoupyeitad.
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£kooan Tou Unity Hub 1

01 puBpiosic Tou Unity Hub 3
O Installs Locate | Install Editor

All Official releases Pre-releases

Projects
Installs
Learn P 2021.3.8f1 s

Di\Unitylnstal 1.3.8f\Editor\Unity.exe

EoR Android uwp WebGL Windows

£¢ tov Unity Hub

Downloads

Ewkova 9. Kevtpko Interface tou Unity Hub

Mua KaAr TTPAKTIKA €ival va anoBnkevovtal Ta apxeia Twv project, Tng
gykataotaong twv editor tng kaBe £kdoong TNG HUNXAVAG KAl TwV
KOO EVTIKWY poBnudtwy oe Eexwploto path to omoio dev Ba eival To

1610 pe TNV eykataoctaon twv windows .

Preferences

Projects Project location
Select a location for new projects. Existing projects will not be affected.
Installs
Default location
Appearance D:\UnityProjects

Licenses

Project removal
Advanced

Never ask me to confirm removal of my projects

Unity Hub 3.4.2

Ewkova 10. PuBuioslg tou Unity Hub - Projects
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4. MedoboAoyia

Metd €xel oglpd To Tou Ba yivel n eykataotacn tou kabe editor Tng pnxavng. O kabe editor
umnopet va eivat Stadopetikr €kdoon avaloya e TIG ATTALTHOELG TOU TIOLXVLOLOU TIOU TIPETEL
va uAomolnBet i va €xel SLapopeTIKEG LOLOTNTEC. Mapadelypatog xapw yla pia ebpapuoyn n
omola €xeL oTOX0 HOVO TIC KvNTEG TMAATHOPpUEC Sev eival amapaitnto va cupnepAndOet kat
enéktaon Twv windows, tou Linux, Tou Mac kat dStadpopwv GAAwv. Mall Je TnV eykataotoon
TIPETEL VAL OPLOTEL Kal To Tou Ba amoBnkevovtal ta dtadopa downloads twv editor kat Twv
EKTMOLOEVTIKWVY HOONUATWY TIOU TTAPEXEL N KNXAV HECW TOU site tng etatpeiag. TEAOG OTIg
puBuloelg umdpxel n emloyn Mavw oe TL eidoug adela Ba SouAéPel o xpnotng. Edw
unapyouv dladopec adelec ala n dwpedv eivat n Personal xwpic autd va eumodilet

KATIolov va avaBabpiosl tnv Adeld Tou og SeUTEPO XPOVO UE O,TL AUTO CUVETIAYETOL.

Unity Hub 3.4.2

Preferences

Projects Installs location
Choose a location for Editor and Learn installs. Existing installs will not be affected.

Installs

Installs location

Appearance D:\Unitylnstall

Licenses

Downloads location

Advanced Choose a location for Editor and Learn downloads.

Downloads location
D:\UnityDownloads

Unity Hub 3.4.2

Ewkova 11. PuBpuioeig tou Unity Hub - Installs

Adou yivel n vAomoinon TG KAANG MPOKTLIKAG TIou TipoavadEpBnKe , o xprotng Ba mpémnet
A€oV va eTIAEEEL o€ Ttola €kdoon tNG Unxavng BEAeL va SouAEPeL . Av BEAeL va SoKlpdoeL
TIC TILO TIPOODATEG EMEKTACELG TNC €PAPUOYNG EXEL TNV dUVATOTNTA VA EYKATAUOTAOEL TNV
aAda €kdoon tNG pNXavng n omoia €xeL Ta mo e€eAypéva epyaleior Kol TAPEXEL OTOV
TIPOYPOUHOTLOTH ML gupeia emAoyn AElToupylwy. ZuvnBwe autd €pYETOL PE KOOTOG TNV

otaBepotnta otnv avantuén tng edappoyng Kat Oa mpenel va amodevyeTal.
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4. MedoboAoyia

Mpémel va amodelyeTal n xprnon ¢ nelpapatikig €ékdoong Alpha (kat
NG Beta) ylwa project ta omoia Ba eival yla emayyeAUOTIKA XprRon Kot

npoopilovtal yw va yivouv Swabéowa otnv ayopd , yla Adyoug

aodpaAelag SL0TL ta epyadeia mou mapexel To Unity oe autrv tnv €kdoon

Sev €xouv ekAexBel evbelexwg (elval mMepaApATIKA) .

H owoTtr mpakTkn €lval 0 MPOoYypapUaTIOTAG va SLaAEyel TV €kSoon Tou n etatpia Unity
OKOTIEVEL VO UTIOOTNPILEEL yLa Eva LEYAAO XPOVIKO SLACTNUA PE EVNUEPWOELS , avaBabuioelg

Kal SlopBwoelg 6mou kat av xpelaletal kat SnAwvetal w¢ LTS 6nAadn long term support.

Unity Hub 3.4.2

Install Unity Editor

Official releases Pre-releases Archive

# 2021.3.24f1 s

Recommended version

B 2020.3.47f1 us

B 20222171

Beta program webpage

Ewkova 12. PuBpuioeig tou Unity Hub — Install Editor

Edv yla kamolo AOyo O TPOYPOUMATLOTNC TIPEMEL va SOUAEPEL 0 KATIOLO TOALO project n
Unity 6ivel tnv duvatdtnta péow tou Archive va mael kot va koatefdaocel tnv €kdoon mou
emBUUEL. TETOLEC MEPUMTWOELG Elval OTav €va project €xel uAomolnBOel og pLa T(PoNyoUHEVN
Major ékboon tou Unity kot mAéov eival legacy 6nAadn dev umootnpiletal mMANPWE A
uTooTNPL{ETAL KATW Ao KATIOLEC TPoUToB£aelg. AuTO cupPalvel ylati n pnxavn UTIOKELTAL
o€ HeyAAeC alhayEg Tou emnpedlouv TNV apxkn tng doun amd Major release oe Major

release.
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4. MedoboAoyia

Nivakag 11. Versioning

Increment this

Under these conditions

Example

value
There is at least one breaking change and neither version of the Versions 1.2.3 and 2.0.0
package can be substituted for the other. A breaking change are not compatible and
includes: cannot be used
interchangeably
¢ Changing the API surface (the exposed part of the API) or without risk.
MAJOR features in a way that risks compilation or runtime errors.

(20xx.1.1f1)

* Removing non-API features, including removing Assets or
changing an Asset’s GUID.

* Removing or renaming assemblies and Assets (because) the
compiler might fail to locate them).

Note: When incrementing the major version, always reset the
PATCH and MINOR values to 0.

MINOR

(Same MAJOR
value)

(2021.xx.1f1)

The highest MINOR introduces functionality in a backward-
compatible way. A backward-compatible (or non-breaking) API
change includes:

¢ Changing the API surface or features without risking
compilation or runtime errors.

¢ Adding non-API features.

¢ Adding assemblies and Assets (because new items don’t have
pre-existing references).

Note: When incrementing the minor version, always reset the
PATCH version to 0.

You can use Version
1.3.0 to fulfill a
dependency on 1.2.0
because 1.3.0 is
backward-compatible.

You cannot use 1.2.0 to
fulfill a dependency on
1.3.0.

PATCH

(Same
MAJOR.MINOR
values)

(2021.1.xxf1)
(2023.2.0axx)
(2023.1.0bxx)

The highest PATCH introduces bug fixes without changing the API

at all, in a backward-compatible way. The APl doesn’t change if:

¢ The APl surface is identical and the features remain unchanged.

¢ The changes don’t alter the public API.

Versions 1.3.0and 1.3.1
should be
interchangeable
because they have the
same API, even though
1.3.1 contains a bug fix
not present in 1.3.0.

MnyA : https://docs.unity3d.com/Manual/upm-semver.html

Adou amodaociosl mola €kdoon va eyKATAOTACEL Kal £xovtag umtoPv Ta mpoavadepoOueva

Tote Slaléyel og mia mMAatdpoppa OEAeL va SOUAEPEL .
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Required: 6.47 GB

& Microsoft Visual Studio Community 2022

Android Build Support 43819 MB 2.07 GB

OpenJDK 114.82 MB 222.86 MB

Android SDK & NDK Tools 112GB 3.03GB
iOS Build Support 47811 MB 2.01GB
tvOS Build Support 473.81 MB 1.99 GB
Linux Build Support (IL2CPP) 52.99 MB 218.91 MB
Linux Build Support (Mono) 52.53 MB 215.82 MB
Linux Dedicated Server Build Support 99.12 MB 398.45 MB
Mac Build Support (Mono) 339.8 MB 1.85GB
Mac Dedicated Server Build Support 337.79 MB 1.84 GB
Universal Windows Platform Build Support 286.07 MB 1.97 GB

WebGL Build Support 558.68 MB

Windows Build Support (IL2CPP) 87.73 MB

Windows Dedicated Server Build Support 170.61 MB

2.78 MB

2.56 MB

2.36 MB

2.36 MB

Documentation 333.53 MB 680.4 MB

Ewkova 13. PuBpioelg tou Unity Hub — Install modules
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4. MedoboAoyia

AKOAOUBEL N geykaTAOTAGCN TNG UNXAVNG UE TLG TEAIKEG ETUAOYEG

Downloads

@ 2021350
Installs ¥

20213511
Lo

Ewkova 14. PuBuioeig touv Unity Hub — Install Process

Av yla kamoto Adyo o xpnotng BéleL va mpooBéoel kal AAAeg MAaTtdOpUEC o SeUTEPO XPOVO

UTOpPEL va To KAVEL oTnV KapTteéAa installs. Ekel umdpyetl kouprti mou Sivel 3 emIAOYEC :

1) Add modules

2) Show in Explorer

3) Uninstall

H mpwtn emloyn eival ywa va mpooBéosl o Slaxelplotig emumAéov SuvVATOTNTEG OTN
OUYKEKPLUEVN UNXAVH WOTE va Umopel va UAomoLeL project og meplocotepeg mAatdoOppeg. H
beltepn emloyn elvalt ywa va avoifel tnv tomoBeoia mMoOu elval g€yKATECTNUEVN N
OUYKEKPLUEVN €kdoon TNG HMnxavig Héow Ttou windows explorer kal va KAVEL dla

TIPOETILOKOMNON Twv apXeiwv tnG. H teAeutaia emloyn €lval yla tnv ameykataotacn tng

OUYKEKPLUEVNC €k60ONG TNG LNXAVAC KAl HOvo.
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4. MedoboAoyia

Installs Install Editor

Projects
All Official releases Pre-releases

Installs

Learn & 2021.3.8f1 u1s
D:\UnityInstall\ 1\Editor\Unity.exe

i Add modules
I Android | UWP  WebGL = Windows
Show in Explorer

Uninstall

Ewova 15. PuBuioeig tov Unity Hub — Install Settings

Akopa pla duvatotnta mou TapPEXEL To unity hub eival ta mpotuna €pywv. To Unity hub
POOdEPEL ETOLUEG SOPEC KOl AELTOUPYLEG Yl TNV avamtuén mayvidlwyv. Me tn xprion tTwv
TIPOTUTIWYV €£PYWV, OL TIPOYPUUOTIOTEG UITOPOUV Va EMLTAXVUVOUV TN Sladilkaoia avamntuéng
KOl VO ETUKEVTPWOOUV oTn Snuoupyla eEPLEXOUEVOU Kal AelToupyilag Tou matyvidlol Toud.
Ta npoétuna épywv nepllapfavouv nmpokaboplopéves pubuioelg, otolxeia Ul, ouotiuata
duotkng, avtikeipeva moatyvidlol, evoexOUeveG CUUMEPLPOPES Kal AANEG AELTOUPYLIEG TTOU
UMOpOUV Va TIPOCAPUOOTOUV avAaAoya HE TIG aVAYKEG TOU €pyou. H xprion twv project
templates amAomolel v apxkn Sdtapodpdwon tou mepBAAAOVTOG avATTUENG Kal TTOPEXEL
HLOL EUEALKTN BAON yla TNV aVATTUEN TTOLXVIOLWV PE YPYOPO XPOVOo avamtuéng xwpic auto
va onuaivel OTL 0 xprRotng Sev UTOPEL va EMEKTEIVEL TO TIPOTUTIO TIOU EXEL ETUAEEEL Ue

ETUMAE0V SUVATOTNTEG KOTA TNV SLAPKELD TNG OVATITUENC TOU £pYOU.

TéNog pmopel MAEOV 0 XPROTNG va EKKLVAOEL TNV edappoyn yla va EeKvroel va SoUAeUEL

TIAvw oTo project tou .
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Unity Hub 3.4.2

All templates
New

Core

Sample

Learning

New project
Editor Version: 2021.3.8f1

2D (URP)
Core

Runner Game
Core

3D Mobile
Core

2D Mobile
Core

Test Track
Sample

3D (URP)
Core

3D (HDRP)
Core

First Person
Core

Third Person
Core

3D Sample Scene (URP)
Sample

3D Sample Scene (HDRP)
Sample

2D Platformer Microgame
Learning

LEGO® Microgame
Learning

FPS Microgame
Learning

Karting Microgame
Learning

Cinematic Studio
Sample

s

4. MedoboAoyia

3D
This is an empty 3D project that uses Unity's
built-in renderer.

Read more

Project name
My project

Location
D:\UnityProjects

t Templates in Unity hub version 3.4.2




4. MedoboAoyia

4.2 Version Control

Mua KOAR TIPOKTLKN) TIOU €lval oKOpa €va OOWLKO OTOolXElo amapaitnto otnv
uAormoinon evog €pyou eivat to Version Control System 1 aAAww¢ to Repository 1 Repo ev
ouvtopia ( €dw va avacdepBel mwg to Version Control System kat to Repository &ev eivat
oakplBwe to (6lo mpaypa aAd oto mAaiolo tng avantuéng Aoylopkou dev evvoeital Version
control xwplg repository i va yivetat avagpopd o repository xwpig Tiq BAoIKEG AELTOUPYLEG
tou Version Control ). Ytdpxouv Suo TETOLEG KATNYOPLEG CUOTNUATWY TA KEVTPOTIOLNUEVA
KOl TA KOTAVEUNUEVA OTIOU TO KABe €va €xel SladopeTikn MPooEyylon yla tnv Slaxeiplon
Kal TNV mapakoAouBnon evog project . O xprnotng kata tnv avamtuén tng edapuoyns
umopel va amobnkelel v eEEAEN NG, TIC Slddopeg aANayEG/TPOTOMOLNCEL, TIG
SlopBbwoelg kal TG Sladopeg EKSOCELG TTIOU UIMOPEL VO UTIAPXOUV OE AUTO TO ATOBEeTHPLO.
Méoa amno to Version Control, autd pmopet va yivouv dtaBéoipa kat yio ta aAAd pEAN TG
opadag ,mou UMOPEL vaL UTIAPXOUV, LE TO HOVO UELOVEKTNUA va elval, TL duvatotnteg Sivel n
ETALPELO TTIOU TIOPEXEL AUTO TO AMOBEeTPLO yla SwpPEeAV XPrion TPV APXLOEL VA XPEWVEL TIG
UTNPECiEC aUTEC. Ta Tpla KUpla cuothpata Staxeiplong €kdoong (VCS) mou ocuvepyalovral

OpUOVLIKA pe To Unity eivat to Plastic SCM , to Git kat to Perforce Helix Core .

Mua KaAn TIPAKTIKN elval va €xeL yivel pla peAétn yia to ma Version Control
systems UTIAPXOUV OTNV ayopd Kal TOLEG Elval oL amattioeLg TnG ebaAPUOYAG.
Mood kat mou Ba ival ta atopa otnv opada mouv Ba SoulelEel To project Kot

TtoLo €ival to kedpAAalo mou pnopel va Slatebel yia autod 1o OKOomo .

4.2.1 Centralized Version Control Systems

e €va OUYKEVIPWTIKO VCS, umapxel £va evialo KeVIPLKO amoBetriplo Tou
amoBnkeVEL TO LOTOPLKO Kol T apxeia oAOkAnpou tou £pyou. Ol TIPOYPOAUOTIOTEG £XOUV
€va TOTUKO avtiypado Twv apXeEiwv oTa PEUOVWUEVA HNXAVAUATA TOug, oAAG OAEC oL
OANQYEC KOL OL EVNLEPWOELG YIVOVTOL OTO KEVIPLKO amoBetrplo. MNa va epyactolv o€ éva
OPXELO, OL TIPOYPOUUATIOTEG TIPETIEL VA ETILKOLVWVICOUV LLE TOV KEVTPLKO SLOKOWULOTH Kal val
ehéyéouv to apyxelo. Mapadeiypata kevipwkwv VCS mepllappavouv to Perforce kal To

Apache Subversion (SVN).
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4. MedoboAoyia

To TAEOVEKTOTO TOU KEVIPOTIOLNEVOU CUCTAHATOC Lval :

e AmAotnta: Autd Tt cuotApata eival ocuxvad armAoUoTEpPO OTNV €KUAONON Kol Tn

XPNon o€ cUYKPLON LUE TA KATAVEUNUEVA CUCTAATA.

e ‘EAeyxog mnpooPaong: To KEVIPIKO amOOETAPLO  ETUTPEMEL KAAUTEPO €EAEYXO

npooBaong kat dlaxeiplong SIKALWUATWV.

e Akepawdtnta tou amoBstnpiou: O KeviplkdG Slakoulotng e€aodalilel TNV

OKEPOLOTNTA KL TN CUVETIELX TOU amoBetnplou.
Tol LELOVEKTAHOATA TOU KEVTPOTIOLNUEVOU CUCTHUOTOG ELval :

e Eviaio onpueio anotuyiag: EAv o KeEVIPIKOG SLOKOULOTIC TIECEL, OL TIPOYPAUUATIOTEG

6ev umopoUlV va EKTEAECOUV TIC TTIEPLOCOTEPEC AELTOUPYLEG EAEYXOU EKOOTEWV.

e Meploplopévn AELTOUPYLKOTNTA EKTOG oUVSeoNG: OL TPOYPAUUATIOTEG XpELalovTal

ouvexn olvSean SIKTUOU yLa VO £XOUV TIPOCBAON OTO KEVTPLKO amoBEeThplo.

o XoaunAotepeg emdooelg: Ta kevipkd VCS pmopel va umod£pouv amo TIO APYEG

embO0ELG OTAV TTPOKELTAL YL LEYAAQ €pYa 1} CUXVEC AELTOUPYIEG.

4.2.2 Distributed Version Control Systems

Ze éva Kataveunuevo VCS, KABE MpoypauUaTIOTAG EXEL Eva TTANPEC avTiypado Tou
amoBetnpiov Tou £pyou, cupmepAapBavopévou Tou TTANPOUC LOTOPLKOU TOU KAl OAWV TwvV
OpPXELWV. AUTO ETUTPEMEL OTOUC TIPOYPOUUATIOTEG Vo epyalovtal aveédpTnTa OTA TOTIKA
TOUC amoBeThpLla Kal va Kavouv aAAayeg xwpic va xpeltalovral cuvexn nmpooBaon os évav
KEVIPIKO Slakoutotr). Mapadeiypata katavepunuévwv VCS mepllappdavouv 1o Git, to

Mercurial kot to Bazaar.

To MAEOVEKTAMATA TOU KATAVEUNHEVOU CUCTAMATOC €lval :

e Aewtoupyia €Kt0g oUvdeong: OL TIPOYPOUMATIOTEG UITOPOUV VoL €pYAlovVTaL EKTOG
ouvdeong, Seopevovtag aAlayEG OTO TOTIKO TOUC AmMOBETAPLO Kal apyotepa va

ouyxpovilovtal pe aAAouc.
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Taxutepn Aewtoupyia: OL TeploootepeC Aeltoupyieg oTo Katavepnuévo VCS
EKTEAOUVTAL TOTUKA, HE OIOTEAECHO TAXUTEPEG €MOOOEL O OUYKPLON ME TO

KeVTpLKO VCS.

Zuvepyaoia kat StakAadwon: Ta katavepnuéva cuvotnuata VCS mpoodépouv
loxupég Sduvatotnteg OlakAadwong koL ouyxwveuong, OleukoAuvovtog TN

ouvepyaoia Kal Tnv IapdAAnAn avamntugn.

Tol MELOVEKTAMOLTA TOU KATAVELNUEVOU OUOTHUATOC Elval :

4.3

KopunOAn ekpabnong: Ta katoavepnuéva cuothpata VCS upmopel va €xouv TLo

OTOTOWN KOUTTUAN EKLABNONG 0 GUYKPLON LLE TA CUYKEVTPWTLKA VCS.

Auénuévn xpnion Xwpou oto 6ioko: KaBs mpoypappatiotnG €xeL €va TANPEG
avtiypado tou amobetnpiou, TO OMOLO UMOPEL VO AMALTEL TIEPLOCOTEPO XWPO OTO

Sloko.

NoAumAokn eniAuon ouykpoUoewv: H cuyxwveuon oAlaywv omo ToANATTAOUC
kKAadou¢ oe éva katavepnuévo VCS umopel PePKEG PopEéC va obnynoel o€

OUYKPOUGELG TIOU TIPETEL val eTUAUOOUV.

Best Version Control App for Unity
4.3.1 Plastic

To Plastic SCM 1o mapéxeL n Wowa n etatpia ¢ Unity wote o xpAotng va €xeL Ao

TO project Tou Ot €va PEPOC Kal vo To Sloxewpiletal péoa amd tov iSlo tov editor

TIOPEXOVTOG KATIOLEG ETUMPOCOETEG €UKOALeC. MaAalotépa uTipxe Kal to collaborate to

omoio ano tv 28 OeBpoudplov 2022 otapdTnoe va AeLToupyel Kal TTAEov OAa Ta project

evowpotwOnkav oto Plastic SCM. MAéov n teheutaia €kdoon tou Plastic &ivel tnv

Suvatotnta tng dnuoupyiag dtakAadwoswv (branching) n omola emtpénel péoa amnd tov

6o tov editor o mpoypappatiot¢ va dnuioupyel kot va aldalet StakAadwoels. To

branching elvalL éva amd ta peyoAltepa odéAn tou Plastic kat pmopel va BeAtiwoel

ONUAVTLKA TN ouvepyacia LeTafl opadwyv Stadopwyv PeyeBWV aKOUN Kol LEYAAWY OpAdwY

TIOU apLOUOUV €KOTOVIASEG ATOUO UEOW HLOG PONG EPYOOLOC TIOU TALPLATEL OTIG AVAYKEG
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OAwv. To Plastic pumopel va Staxelplotel TI¢ SLOKUMAVOELG TTIOU UTIAPXOUV O OUASEC Ttou
Slaxelpilovtal to project aAAd kol o pEyeBOG Twv apxeiwv Kol va avtoameEEABeL OTIC
avaAoyeg amnaltroelg mou Ba cuvavinoel. e aviibeon pe to mponyoupevo Version Control
system 1o Plastic 6ev kAeldbwvel Twv editor kaBs popd mou mpayuatonoleital éva update
Kal €TOL 0 XPNOTNG Uopel va ouvexilel va epyaletal mavw otnv epappoyn. Emiong pe to
Plastic o xpriotng umopet va 8L OAO TO LOTOPLKO TWV OAAAYWVY TOU Kal UIOpPEL va eETUAEEEL va
eMaveNBeL n edapuoyr) O MO TIPONYOUUEVN KATAOTOON KATL TTOU OTO TPONYOUUEVO
ocvotnua (Collaborate) dgv tav duvato. H Swpedav €kdoon mapExeL LEXPL 3 XPNOTEG (seats)
Kal 5 GB punviaiwg oe xwpo. To Unity mapéxel kat ogpvapla péow tou Unity Learn yia 1o

TIwG 0 XPNotng va otroel éva Version Control System mavw otov editor Tou Unity.

Nivakag 12. Kéotog Plastic SCM

STANDARD PRICING

(once Free Tier is consumed)

FREE TIER

Basic DevOps Seats

Three (3) seats

Standard Compute (Build iOS, Android, Windows,
WebGL)

200 Windows minutes

Basic DevOps Seats
Seats 4-15: $7 per seat
Seats 16+: $15 per seat

Standard Compute (Build iOS, Android, Windows,
WebGL)

Storage $0.07 / build min (Mac)
5GB $0.02 / build min (Win)
Machine Concurrency Storage

1 machine $0.14 per GB

Machine Concurrency
Up to 3: $0.50 per machine/day
4+: $2 per machine/day

MnyA : https://unity.com/products/unity-devops#pricing

To cuotnua Plastic mapéxel kamoleg emumAéov SuvaATOTNTES OTIWG :

e O XpNotng vo KAVEL MO TIPOEMIOKOTMNon ta 3D poviéda Tou Tou  elval
amoBnkevpéva oto amobetrplo péow tou DevOps web dashboard . Mmopel va
LETAKLVIOEL KOl TIEPLOTPEPEL TOL LOVTEAQ KATEUBELOV QTTO TO TIPOY PO TIEPLIYNONG
Xwplc va xpelaotel n ekkivnon tou Unity editor 3 kamowo epyadeio Snuioupyiag
Pnolakov meplexopévou (Maya,Blender ktA.) . Avamapaywyr KWvoUpevwyv oxedilwv.
Mmopel va avamapdyel TO KIWVOUPEVO OXESLO KOpE-KApE o€ Omola Katdotoon

umapxel. Mmopel va 8et T 16otnTEC Tou apxeiou (cuvoAlo aAlaywv, dtakAadwon,
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Sladpoun, Héyebog, ouyypadéag kal TANPEG LOTtoplkd Tou Version Control).

Ynootnpwlopeveg popdeg apyxeiwv: gltf, .glb, .fbx, .obj

O Xpnotng mMAEoOV UMOpPEL e TNV OMAda TOU va CUVEPYAOTEL amd omoudnmoTte Kal
oo OMoLASATIOTE CUCKEUN HECW TNG VEAC Kal BeATLwUEVNG eumelpiag Plastic Web
otov Tivaka eAéyxou Unity Dashboard. Autd mepllapfdavel mAoUGCLEG Kol

BeATlwUEVEC pOEG epyaoiag avabBewpnong,

Muwa véa eumelpia avaBewpnong kwdika oto Unity Dashboard (pe moAAamAoug
avaBewpnTEG) ELOAYEL TWPA Ll PON EPYACLAC YLO TNV ETUKUPWON TNG EPYACLOG TTOU

umtoBAaAAeTaL amod €va LEAOG TNG OUASAG UE OKOTIO TN CUYXWVEUON.
AUTOUOTEC EVNUEPWOELC

EUkoAn mAonynon Hetafl AOYQPLOCHWY, OPYAVIOUWYV, AMOBeTnpiwv Kal Xwpwv

epyaociag.

NEa npoPoAn Lotopikou (history) mou mpoodEpel éva vEo BEATIWHEVO OXESLOOUO UE
QTAOTIOLNUEVN TIAOHYNON TIOU ETUTPEMEL OTO XPrOTNn va TePnynBel eUkoAa OTLC

eKOOOELG eVOC apXelou Kal va TIG ouykpivel StmAa-SimAa.

H onuaotoloyikry ouyxwveuon (Semantic Merge) umootnpiletal o OAeG TIC
TAaTdOpUEG. AUTO umopel va KaBLotd eukoAdTepPeC TOAATAEG oUYXWVEVUOELS. OL
TIPOYPOAUHOTIOTEG TIOU epyalovtal mapdAAnAa otov 6o kwdika Ba emwddelovvtal
ouTOpaTa amod TIG VEEG duvATOTNTEG CUYXWVELONG Otav TPokUPEL cUykpouon,

ETUTPEMOVTAC £TOL TNV OAU TaXUTEPN €MIAUOT] TNC.

43.2 Git[3]

To Git eival éva efalpetikd dnuoddég Version Control System, yvwotd yla v

gueliia kol TNV aflomoTia Tou, YEYovog Tou To Kablotd kopudaia emloyn HETAEY Twv

TIPOYPOAUHOTIOTWY. ETTpémel TNV  ampOOKOTTIN GCUVEPYOOLA, TNV  QTMOTEAECUATIKN

SLaKAASwWOoN Kal CUYXWVEUGHN KOL TNV QTTOTEAECUATLKY TTAPOKOAOUONOoN TwV OAAQYWV EVTOG

tou Unity project. To Git umootnpilel emiong T XpHon OMOUAKPUOUEVWY amoBetnpiwy,

SleukoAUvovtag ta HEAN TNG opadag va ouvepyalovtol oe €va Unity project. Me éva
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QTMOKOKPUOUEVO AMOBEeTHPLO, TA LEAN TNG OMASAC pUmopoUlV va ipowBricouv aAAayEG OTO
€pyo kot va tpaBrnfouv allayéc mou €xouv yivel amd AaMa péAN TnG opadacg. Auto
Slaodalilel 6Tl 6AoL epyalovial [E TNV TILO EVNUEPWHEVN EKSOGCN TOU £PYOU KO ETUTPETEL
TNV aPOOKOTITN CUVEPYACLO aKOUN Kal Pe PEAN TNG opadag mou pmopel va epyalovrtal €€
QMOOTACEWG. AKOUA €va TIAEOVEKTNUA TNG XPNoNG Tou Git pe to Unity eival n duvatdtnta
€UKoANG emnavadopds allaywv. Eav pio oAAayrp TOU YIVETAL OTO £pyo TPOKAAEL
npoPAnuata r dev Asttoupyel 6mwe nmpoPAEmnetal, To Git oog EMITPEMEL va EMIOTPEPETE OE
pLa mponyoupevn €kdoon Tou £pyou. AuTO Umopel va €€0LKOVOUNOEL ONUAVTIKO XPOVO Kal
npoonaBela mou Sladpopetikd Ba odeuotav otnv mpoomdBela emidlopOwong Tou
npoBAnuatog. EmumAéov, to Git emLTpEnel otov XprHotn va mopakoAouBel Tig aAayég mou
€ylvav oto £pyo, SLEUKOAUVOVTAC TOV EVTOTILOUO TOU TIOTE £l0nXOnoav mpoBARpaTa KOl WG
UmopoUV Vo aVTIETWILoToUv. To Git elval dwpedv kol open source aAAd yla va TO
XPNOLLLOTIOLNOEL KATIOLOG TIPETEL VA AnoBnkeVoeL o€ éva amoBeTrpLo ta apxeia Tou. Ta o
yvwotd anoBetrpla eivat to GitHub[5] to omoio €xet kat Swpedv MAAvVo xprnong, To Gitlab[8]
TO OTIOLO TtapPEXEL Kol auTo dwpeav ekdoon kat To bitBucket[12] to omolo mapexel Kol autod

éva Swpeav MAavo xpnong.
] t

Ewova 17. GIT

Mnyn : https://git-scm.com/

Baolkég evtoAég Git yia Slaxeiplon amoBetnpiwv undpxouv otnv nAektpovikn SlevBbuvon

https://www.git-scm.com/doc kat swvat ot €€n¢:

1. gitinit: Initializes a new Git repository in the current directory.
2. git clone <repository>: Creates a local copy of a remote repository.
3. git add <file>: Adds a file or changes to the staging area.

4. git commit -m "Commit message": Records the changes in the staging area to the

repository with a descriptive message.
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10.

11.

12.

13.

14.

15.

git status: This shows the current status of the repository, including any untracked,

modified, or staged files.

git diff: Shows the differences between the current changes and the last commit.
git log: Displays a list of commits in reverse chronological order.

git branch: Lists all the branches in the repository.

git checkout <branch>: Switches to the specified branch.

git merge <branch>: Merges changes from the specified branch into the current

branch.

git pull: Fetches and merges changes from a remote repository into the current

branch.
git push: Pushes local commits to a remote repository.

git remote add <name> <url>: Adds a remote repository with the given name and

URL.
git remote -v: Lists all the remote repositories.

git rm <file>: Removes a file from the repository.

To LFS eival pa eméktaon tou Git mou ocag emtpenel va SLaxelpileoTte AMOTEAECUATIKA

peyala duadika apxeila amoBnkelovidg Ta €KTOC TOU KUplou amoBetnpiou Git. Avtl va

amoBnkelel Ta Tpaypatikd duadikd apxeia oto amoBetrplo, To LFS amoBnkelel €vav

Oelktn oTO Opxeilo, EVW TO TEPLEXOUEVO TOU OpPXElOU amoBnkeVeTAL O €vav EEXWPLOTO

Slakoploth).

Baolkég evtoAég yia Git LFS(Large File Storage)

1.

git Ifs install: Installs Git LFS on your system. This command needs to be run once per

repository.

git Ifs track "<pattern>": Specifies the file patterns to be tracked by Git LFS. For

example, git Ifs track "*.jpg" would track all JPEG image files.
git Ifs untrack "<pattern>": Stops tracking the specified file patterns with Git LFS.

git Ifs Is-files: Lists the files managed by Git LFS.

68



4. MedoboAoyia

5. git Ifs pull: Fetches files tracked by Git LFS from a remote repository.
6. git Ifs push: Pushes local commits and associated large files to a remote repository.
7. git Ifs status: Shows the status of Git LFS files, including any staged or modified files.

8. git Ifs migrate import --include="<pattern>": Converts large files in the Git history to

Git LFS, based on the specified file patterns.

9. git Ifs migrate export --include="<pattern>": Extracts large files from Git LFS and

includes them directly in the Git history, based on the specified file patterns.

‘Eva akopa Baoilkd otolxelo mou eival amapaitnto yla tnv Sloxeipton twv Pndlokwy
otolxelwv kaBw¢ auta mpoopilovral ya anobrikeuon oto anobeTiplo €ival To apyeio mou
dWtpdpel mola apxeia [ pakelol dev Ba amoBnNKeUTOUVE MO TO TOTIKO QTOBETPLO TOU
project oTo AnmopaKpuUouEVO. AUTO To apxeilo ival To .gitignore kal cuvBwc dnuloupyeitat
OTOV OpXLKO KATAAOyo Tou €pyou (project) oto amopakpuouévo amobetrplo. Kabe dopd
Tmou o xpnotng Sivel pla evtoAn push yla va avePacel KalvoUpylo TIEPLEXOUEVO ATO TO
TOTIKO QATOBETAPLO OTO QMOMOKPUOUEVO T OPXELD PE ETEKTACEL TIOU TIEPLEXOVTOL OTO

.gitignore Ba ayvoouvtat amno tv diadkaoia.

To apyelo .gitattributes oto Unity xpnolpomoleital ouvnBwe yla va kabopiosl o xprotng
moLa apxela Ba mpémel va mapakoAovBouvtal pe tn Xprion tou LFS. Emtpénel oto xpriotn
va oploel poTiBa 1} CUYKEKPLUEVEG ETTEKTAOCELC QPXELWV TTOU Ba TPEMEL va avTleTwri{ovtal
w¢ peyala apyxeia kat va Siaxelpilovtal and 1o LFS. Ano mpoemiloyn, n unxavy Unity
Snuwoupyel  €va opxelo .gitattributes pe mpokaBoplopéva potiBa  ywa  ocuyxva
XPNOLLLOTIOLOULEVOUG TUTIOUC EYAAwY apxeiwv o €pya Unity, onwg udEg(textures), apyeia
Axou Kal tplodldotata povtéAa. Xpnolwpomowwvtag to LFS ywa peyala apxeia, o xprotng
umopet va anoduyel T dLoykwon tou amnobetnpiou Git kal va BeATwoel TV amodoon katd
Vv dldpkela ¢ xpriong tou Version Control system. AuTo eMITPETEL VAL ETIKEVTIPpWOEL otnVv
mapokoAouBbnon Twv allaywv otov Tinyaio Kwdka Kal o GANA ULKPOTEPO ApPXELD, EVW
napdAAnAa pmopel va cuvepydletal oe épya mou meplhapPfdavouv peydAa Pndlakd

otoleia. Mo mapadelypa edv umapyeL €va apxeio .gitattributes pe ta €€AG XOPAKTNPLOTIKA :

MNa mopddelypa av UTIAPXEL EVa apxeio .gitignore e Ta €€ XAPAKTNPLOTIKA :
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Nivakag 13. Apxeio .gitignore

Aoun Apxelou .gitignore

# This .gitignore file should be placed at the root of your Unity project directory
/[LIlibrary/

/[Ttlemp

/[0o]bj/

/[Bb]uild/

/[Bb]uilds/

/[Ll]ogs/

/[Uu]ser[Ss]ettings/

# MemoryCaptures can get excessive in size.
# They also could contain extremely sensitive data
/[Mm]emoryCaptures/

# Recordings can get excessive in size
/[Rrlecordings/

# Uncomment this line if you wish to ignore the asset store tools plugin
/[Aa]ssets/AssetStoreTools*

# Autogenerated Jetbrains Rider plugin
/[Aa]ssets/Plugins/Editor/JetBrains*

# Visual Studio cache directory
s/

# Gradle cache directory
.gradle/

# Autogenerated VS/MD/Consulo solution and project files
ExportedObj/
.consulo/
*.csproj

* unityproj
*sln

*.suo

*tmp

*.user

* userprefs

* pidb

* booproj
*.svd

* pdb

*.mdb
*.opendb
*VC.db

# Unity3D generated meta files
* pidb.meta
* pdb.meta
*.mdb.meta

# Unity3D generated file on crash reports
sysinfo.txt

# Builds

* apk

* aab

* unitypackage

*.app

# Crashlytics generated file
crashlytics-build.properties

#Packed Addressables
/[Aa]ssets/[Aalddressable[Aa]ssets[Dd]ata/*/*.bin*

# Temporary auto-generated Android Assets
/[Aa]ssets/[Ss]treamingAssets/aa.meta
/[Aa]ssets/[Ss]treamingAssets/aa/*

Mnyn: https://github.com/github/gitignore/blob/main/Unity.gitignore
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Nivakag 14. Apxeio .gitattributes

Aopr) Apxeiou .gitattributes

# Macro for Unity YAML-based asset files.

[attr]unityyaml -text merge=unityyamImerge diff

# Macro for all binary files that should use Git LFS.

[attr]Ifs -text filter=Ifs diff=Ifs merge=Ifs

# Default to auto-normalized line endings.

* text=auto

# Code
* cs text diff=csharp

# Unity Text Assets

*.meta unityyaml

*.unity unityyaml

* asset unityyaml

* prefab unityyaml

* mat unityyaml

*.anim unityyaml

* controller unityyaml

* overrideController unityyaml
* physicMaterial unityyaml
* physicsMaterial2D unityyaml
* playable unityyaml

* mask unityyaml

* brush unityyaml

* flare unityyaml

* fontsettings unityyaml

* guiskin unityyaml

* giparams unityyaml

* renderTexture unityyaml
* spriteatlas unityyaml

* terrainlayer unityyaml
*.mixer unityyaml

* shadervariants unityyaml
* preset unityyaml

* asmdef -text diff

# Unity Binary Assets
*.cubemap Ifs
* unitypackage Ifs

# Note: Unity terrain assets must have "-Terrain" suffix.

*-[Tt]errain.asset -unityyaml Ifs

# Note: Unity navmesh assets must have "-NavMesh" suffix.

*-[Nn]Jav[Mm]esh.asset -unityyaml Ifs

# Image
*.ipg Ifs

* jpeg Ifs
*.png Ifs
*.apng Ifs
* atsc Ifs
* gif Ifs

* bmp Ifs
*.exr Ifs
*.tga lfs

* tiff Ifs

* tif Ifs

* iff Ifs

* pict Ifs
*.dds Ifs
* xcf Ifs
*leo Ifs

* kra Ifs

* kpp Ifs
*clip Ifs
*.webm Ifs
*.webp Ifs
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*.svg Ifs

* svgz Ifs

* psd Ifs

* afphoto Ifs
* afdesign Ifs

# Audio
*.mp3 Ifs
*.0gg Ifs
*.wav Ifs
* aiff Ifs
* aif Ifs
*.mod Ifs
*.it Ifs
*.s3m Ifs
* xm Ifs

# Video
*.mov Ifs
* avi Ifs

* asf Ifs
*.mpg Ifs
* mpeg Ifs
*.mp4 Ifs
* flv Ifs
*.ogv Ifs
*wmv Ifs

#3D

* fbx Ifs
*.obj Ifs

* max Ifs
* blend Ifs
* blender Ifs
* dae Ifs
*mb Ifs
*.ma Ifs
*.3ds Ifs

* dfx Ifs
*.c4d Ifs
*Iwo Ifs

* lwo2 Ifs
* abc Ifs
*.3dm Ifs
* bin Ifs

* glb Ifs

# Executables
* exe Ifs

*dll Ifs
*.s0Ifs

* pdb Ifs
*.mdb Ifs

# Packaging
* zip Ifs
*7z1fs
* gz lfs
* rar Ifs
* tar Ifs

Mnyn : https://hextantstudios.com/unity-gitattributes/

OL mpwrteg 4 ypauuég kabopilouv tn cuunepldopd ocuyXwVeUoNnE Kal Slaxwplopol yla

OUYKEKPLUEVOUC TUTIOUC apxelwv tnG pnxavng Unity. H wbwotnta diff = unitymerge AéeL oto

Git va xpnoluomnolel To epyaleio Unity SmartMerge ywa tnv emnilucn CUYKPOUCEWV O€

72



https://hextantstudios.com/unity-gitattributes/

4. MedoboAoyia

apxeia oknvwv Unity (*.unity). H 18l0tnta merge = unityyamlmerge xpnotomnoleitat yia t
OUYXWVEUON cuyKpoUoewv o€ Pndlakd apxeia otoxeiwv Unity (*.asset) xpnolpomnotwvrtag
10 gpyaleio cuyxwveuvong YAML tng Unity. H 1&idétnta eol=If opilel tov xapaktpa téAoug

ypapuung oe LF (line feed), mou eivat n mpotipwpevn popdn oe €pya Unity.

ESw agilel va avadepbel mwg TO MPpayHATIKO EPLEXOUEVO TOU apxeiou .gitattributes o éva
€pyo Unity pmopel va Stadépel avaloya He TIC €LOIKEG QTALTAOEL TOU €PYyoU N TIG

TIPOCAPUOYEC TIOU TIPOYLLOTOTIOLOUVTAL OO TNV OHAda avamtuénc.

Nivakag 15. Awpeav MAdvw AnoBetnpiwv

GitHub Free [5] Gitlab Free [8] Bitbucket Free [12]

e Unlimited public/private e 5GBstorage e Upto5 users

repositories e 10GB transfer per month e Build minutes 50 / month

* >00MB of Package storage e 400 compute credits per e Git large file storage 1G

e 2000 CI/CD minutes/month month e Unlimited private

e Automatic security and e 5 users per namespace repositories
version updates

_—

GitHub GitLab -

Bitbucket

Mnyn: GitHub Mnyn: GitLab Mnyn: Bitbucket

4.3.3 Perforce Helix Core [6]

To Perforce Helix Core eival éva e€eAlypévo kot mAoUolo o€ SuvatoOTNTEG CUOTNUA
Slaxeiplong ekd6oewv mou ival MOAU yVWOoTO O0TOV TOHEN TNE avATTUENC AOYLOLKOU KoL OXL
pHovo. Ixedlaopévo yla va umootnpilel opddeg mou Slaxelpilovral peydda project kot
Stadopwv Pnolakwyv meplexopévwy, To Helix Core mpood£pel Eva KEVIPIKO amoBeTrplo yla
™V anobnkeuon Kot tnv mapakoAovBnon apxeiwv, tn SlacdPAAlon TNG AKEPALOTNTAG TWV
Se60oUEVWV Kal TNV opaAn cuvepyooia HETOEY TwV HEAWV PLag opadag mavw os éva project.
H e€eAlypévn Slaxeiplon mou mapéxel to Version Control tou Helix Core emutpémnel otoug

TIPOYPOAULOTIOTEG VO XELPL{OVTOL QTOTEAECUATIKA TOV Tnyaio kwdwka, ta £yypada, Ta
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apxela moAvpéowv Kot aAAa oAUt PndLlakd mePLEXOUEVA. H EMEKTACLUOTNTA TOU KAl N
opxLtektovikr uPnAwv emdooewv To KABLOTOUV KATAAANAO TOCO Yyl ULKPEG OUASEG OCO Kal
Yyl UEYAAEG ETUXELPNOELS, EEUTNPETWVTIAC TIG TIOAUTIAOKEG QUMALTAOEL TWV OUYXPOVWV
€pywv avamtuéng Aoyloptkou. EmutAéov, to Helix Core eivat ouppatd pe moAAd SnuodiAn
gepyodela avamtuéng Kal poEC epyaciag, EMITPEMOVING OTOUG TIPOYPUUUATIOTEG Va
aLoTOoLoUV TIG SUVATOTNTEG TOU XWPIG va SLaTApACOoUV TIG KABLEPWEVESG TIPOKTLKEG TOUG.
H aoddieia €xel vPlotn onuaocio oto Helix Core, pe woxupolg eAéyxoug mpooBaong,
UNXAVIOUOUG €AEYXOU TOUTOTNTAG XPNOTWV KOl XOPOKTNPLOTIKA KpuTttoypdadnong
6ebopévwyv Tou mpootatelouv TIC euaiobnteg mAnpodopie¢ amd pn e€ouclodotnuévn
npooBaon. EmumAéov, ta mponyuéva epyaleia omtikomoinong tou Helix Core mapéxouv
Kplolueg MAnpodopleg OXETIKA PE TNV €EEALEN KAL TIC OXEOCELC TWV APXELWV, ETUTPEMOVTOG
OTOUG TIPOYPOUUOTIOTEG VA avVOAUOUV KOL VO KOTAVOOUV TG aAAQYEG WE TNV TtApodo Tou
Xxpovou. O oAokAnpwuévog xapaktrpag tou Helix Core, o€ cuvdUAOUO LE TNV LKAVOTNTA TOU
va €opBoloyroel TIC PoEG epyaciag avamtuéng kat va dtacdalilel TNV akepaloTnTA TWV
6ebopévwy, TO KOOLWOTA amapaitnTto €pyaAeio yla TPOYPAUUATIOTEG, SnuLoupyolg
PndLlaKwY TEPLEXOUEVWV KOL EPEVUVNTEG TIOU avo{NTOUV QTIOTEAECUATIKEG Kal OELOTILOTEG

AUoelg Version Control kat Staxeiptong YndLakwv meplexopEvwy.

® HelixCore

Ewova 18. Perforce Helix Core

MnyA : https://www.perforce.com/products/helix-core

4.4 Unity’s Interface Version Control

To Unity epdavilel ta akoAouBa slkovidla yla va OIELKOVIOEL TNV KOTAOTOON TOU

Version Control yla apxeia kat PndLakd meplexopeva.
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Nivakag 16. Evnuépwon Katdaotaong tou Version Control

Ewkova ZKOTOG

qp File added locally, and pending addition into version control.

qp File added to version control by another user, and pending addition into version control.

o File is checked out locally.

o File is checked out by another user remotely.

T There has been a conflict merging this file and it needs to be resolved.

n File has been deleted locally, and is pending deletion in version control.

2 File has been deleted by another user and is pending deletion in version control.

s File is not yet under version control. You can use the Mark Add operation to add the file
manually.

& File is locked by you and other users cannot modify it.

& File is locked by another user and you cannot modify it.

A Another user has checked in a new version of this file. Use the Apply Incoming Changes
operation to get the latest version.

& The server is requesting the version control status of this file, or is waiting for a response.

This only appears if you use a centralized version control system like Perforce.

MnyA: https://docs.unity3d.com/2023.2/Documentation/Manual/Versioncontrolintegration.html

MNa va puBuioel o xprnotng to Version Control oto Unity mpémnel va avoi€el to project Tou kat

OTNV CUVEXELD va KateuBuvOel amo tnv kaptéla Edit > Project Settings Kal KATOmwv eTAEYEL

TV Katnyopia Editor.
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PerforceTest
localhost:1666
Notice

|
|

Ewova 19. Setting up version control in Unity

MnyA : https://docs.unity3d.com/Manual/Versioncontrolintegration.html

Katw amnd to Version Control o mpoypapatiotig EXEL TIC akOAOUBEeC puBUIoELG :
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Property
Mode
Hidden meta files

Visible meta files

Perforce
Plastic SCM

Username
(Perforce only)

Password
(Perforce only)

Workspace
(Perforce only)

Server
(Perforce only)

Host
(Perforce only)

Log Level
Verbose
Info
Notice
Fatal

Status

Automatic Add

Work Offline
(Perforce only)

Allow Async Update
(Perforce only)

Show Failed Checkouts
(Perforce only)

Overwrite Failed
Checkout Assets
(Perforce only)

Overlay Icons
Smart Merge
off
Ask

Premerge

Function
Select the version control mode.
Hides the .meta files in your operating system's file explorer. Unity does not show .meta files in the Project view, no matter which mode you choose.

Select this option to work with a version control system that Unity doesn't support. This is the default setting. You can then manage the source Assets and metadata for those
Assets with a version control system of your choice. For more information, see documentation on External Version Control Systems.

Select this option if you use Perforce@ as your version control system.

Select this option if you use Plastic SCM[Z as your version control system.

Enter the username associated with your Perforce account.

Enter the password associated with your Perforce account.

Enter your workspace (for example, Example_Workspace_1).

Enter the server your Unity Project is on (for example, localhost:1666).

Enter the hostname that your computer should impersonate (for example, workstation123.perforce.com)

Select how much version control information to receive in Unity’s console log.

Unity logs every operation related to version control. This option provides very detailed logging, and is useful if you want to debug your version control setup.

Unity logs errors, warnings, and information related to version control.

Unity logs errors and warnings.

Unity prints only fatal errors to the console.

Displays information on the status of the connection to the version control system. If you are not connected, select Connect to connect to the system you have configured.

When this setting is enabled, Unity automatically adds your files to the version control system when you add them to the Project, either via the Editor or the folder on disk. When
this setting is disabled, you need to add files manually to the version control system. This setting is enabled by default.

Enable this setting to work offline. When this setting is enabled, you need to reconcile offline work in P4V or use the reconcile command in P4 to bring the Perforce server depot up
to date with the work you did while offline. For more information, see Working offline with Perforce

Enable this setting to use asynchronous version control status queries. When enabled, Perforce updates the version control status of files without stalling the Unity Editor. Use this
setting when the connection to your version control server has high latency.
Note: Only status queries are asynchronous. Unity synchronously performs operations that change the state of files, or require up-to-date knowledge of a file status.

Enable this property to show a dialog when Perforce can't perform the check out operation. This might happen if you lose connection, or if another user has exclusively checked
out the Asset you want to edit.

When you enable this setting, Unity saves any Assets that can not be checked out. This means Unity forces through a save to a file, even if Perforce cannot check out the file. This
is enabled by default. If you disable it, Unity doesn't force your files to save if Perforce can’t check them out.

Enable this setting to display version control status icons in the Editor.

Smart Merge makes it easier for Unity to merge files that have changes on the same line. This is useful if several users are working on the same Project at the same time.
Disable Smart Merge.

Enable Smart Merge, but receive a notification before you merge, if a conflict happens. This is the default setting.

Automatically use Smart Merge.

Ewkova 20. PuBuioslg tou Version Control oto Unity

Mnyn : https://docs.unity3d.com/2022.2/Documentation/Manual/Versioncontrolintegration.html

Edv o xprnotng pubuicel cwotd tov Editor tote Ba pmopet va ektelel evtoAég Slaxeiplong

£€kdoong péoa amnd avtov. Kavovrag Se€l KAk oe kamolo Pndlakod otowxeio sudavidovral

KATIOLEG €TUAOYEC avaloya pe tnv €kdoon tou ekadotote Version Control mou xpnollomnoleL.

O nmapakatw mivakag SelyveL OLEG €lval oL eTIAOYEG avaAoya Pe TV KaBe ékSoon.
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Nivakag 17. PuBpiceig Version Control avaAoya pe tnv €kdoon

Version
control Description Perforce Plastic SCM
operation
Get Latest This updates the files on your Yes No. To get the latest changes and update the
machine to match those in the file, you need to use the version control
version control system. window (Window > Asset Management >
Version Control).
Submit Submits the current state of the files | Yes Yes
to the version control system.
Check Out Allows changes to be made to the Yes Yes
files.
Check Out Select whether to check out both Yes No
(Other) the Asset and its .meta file, or only
the Asset, or only the .meta file.
Mark Add Adds the files into version control. Yes Yes
Revert Discards changes to open changed Yes Yes
files.
Revert Removes the checked out status Yes Yes
Unchanged | from files that have previously been
checked out but you haven’t
modified.
Resolve Resolves conflicts on files that have Yes No. Conflicts appear in the version control
Conflicts been changed by multiple users. menu, but you need to resolve them in the
Plastic SCM GUI.
Lock Prevents other users from Yes No. To lock or unlock files in Plastic SCM, you
submitting changes to the files. must edit a specific Plastic SCM lock file
externally. For more information, see the
page on Plastic SCM Integration.
Unlock Releases the lock and allows anyone | Yes No. To lock or unlock files in Plastic SCM, you
to submit changes. must edit a specific Plastic SCM lock file
externally. For more information, see the
page on Plastic SCM Integration.
Diff Compares the differences between Yes Yes

the local files on your computer and
the files on the server. You can
choose to diff only the Asset file, or
the Asset file and its .meta file.

Mnyn : https://docs.unity3d.com/2022.2/Documentation/Manual/Versioncontrolintegration.html

Ma va €XEL ULa ELKOVOL O TIPOYPOUUATLOTAG Ttola apxeia €xouv aAAAEL TTPEMEL VoL avoiEeL TO

napaBupo tou version control pe tnv Alota aAAayn¢ Twv apxeiwv mou Bploketal oto

Windows > Asset Management > Version Control.
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- Version Control
Qutgoing |Inooming |I\i | Editor Settings | C'

VA -1:default 197les -

' Packages/manifest.json
ProjectSettings/AudioManager.asset
ProjectSettings/ClusterinputManager.asset
ProjectSettings/DynamicsManager.asset

? ' ProjectSettings/EditorBuildSettings.asset
ProjectSettings/EditorSettings.asset
ProjectSettings/GraphicsSettings.asset
ProjectSettings/InputManager.asset
ProjectSettings/NavMeshAreas.asset
ProjectSettings/Physics2DSettings.asset

1’ ' ProjectSettings/PresetManager.asset
ProjectSettings/ProjectSettings.asset

"~ ProjectSettings/ProjectVersion.txt

% ProjectSettings/QualitySettings.asset

ProjectSettings/TagManager.asset
ProjectSettings/TimeManager.asset
ProjectSettings/UnityConnectSettings.asset -

Ewkova 21. The Version Control window docked in the Editor

H koptéla efepxopévwy mepAapBavel OAeC TIC aANQYEG TIOU €KKPEUOUV Kal Sev €xouv
Sdeopeutel amo to version control System. Itnv KOPTEAQ ELOEPYXOUEVWY UTIAPXOUV OAEG OL
oANQYEC TIOU TIPETIEL VAL AvOLOUPOUV amto To version control. Me 8el kAik og kamoto PndLako
otolxelo 1 otig Alote¢ aAdaywv oto mapanmdvw mapdbupo o xpnotng Ba umopel va
ekteAéoel Sladopeg Asttoupyieg. Mo va petakvioel Pndlokd otolyeia petafly AloTwy

QIMAWG T OEPVEL Ao TNV emikepalida TnG pLag otnv emikedaAida tng aAng.

UNITY FOR GAMES

—

VERSION CONTRO
AND PROIJECT
ORGANIZATION
BEST PRACTICE GUIDE

& Unity-

2020 LTS EDITION

Ewkova 22. Version Control and Project Organization

Mnyn: https://resources.unity.com/games/version-control-project-organization-best-practices-ebook
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4.5 Unity Learn

‘Eva oAU BeTiko otolxeio mou mapéxel n etatpia eival n Stadiktuakn mMAatdopua
Unity Learn mou eival dtaBéoun amnd tnv Unity Technologies onmwg mpoavadépBnke kal
npoodépel Eva eupl GACUO EKTIALOEUTIKWY TIPOYPAUUATWY KAl OEULVAPLIWVY YLa ATOMA TTOU
evbladépovral va pdBouv to Unity. To Unity Learn mapéxel mpooPacn oe Siadopa
EKTIALOEVUTIKA UAKA, OUMTMEPNAUBAVOUEVWY SLASPACTIKWY CEULVAPLWY, HABNUATWY,

€pywv, TeKUnpiwong Kat {wvtavwy eKMaldEUTIKWVY oCUVESPLWV.

H mAatdopua €xel oxedlaotel yla va avtamokpivetal oe Sltadopetikad emnineda
Seflottwy, amod apxaplous Ewe MPOXWPNHUEVOUC XPNOTEC, Kal KaAumtel Stadopa BEpata
nou oxetilovtal pe tnv avamtuén mayvidiwv Unity, 0nwg scripting, animation, ¢uoikn,
ypadka kat aAla. To Unity Learn otoxeUel va eUMAOUTIOEL LE YVWOELG KAl §€ELOTNTEC TOUC
xpnoteg mou evéladépovral va Snuloupynoouv ta SIKA TOUuG Taxvidla, SLodpaoTIKES

€DAPUOYEC KAL TIPOCOHUOLWOELG XPNOLUOTIOLWVTAC TN unxavn Unity.

MNpoodEépel 1600 Swpedv OGO Kal ML MANPWHUN TIEPLEXOUEVO, UE TOUG Swpedv
TOPOUC va MapPEXOUV Hila otabepn Baon yla tnv ekpadnon tou Unity kal to emi mMAnpwun
TIEPLEXOUEVO VA TIPOCPEPEL TILO EUTIEPLOTATWHEVA KAl TIpoXwWpPNUEva Bépata. H mAatdopua
EVNUEPWVETOL TOKTIKA HE VEO TEPLEXOUEVO yla va oupPadilet pe ta teAeutaia

XOPOKTNPLOTIKA Kal TIG e€eAielg oto Unity.

JuvoAlkd, Tto Unity Learn xpnoluelel wg onpeio ekkivnong yiwa ¢nédofoug
TIPOYPOAUHOTIOTEG TtaXVIOLWY, POoLTNTEG, EPOOCLTEXVEG Kal emayyeAuatieg mou BéAouv va
avantuéouv TG S€€LOTNTEC KOl va SLEUPUVOUV TIG YVWOELS TOUC OTNV AVATTUEN TtayviSlwy

Unity.
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Learning Pathways

Pathways are guided learning experiences that help anyone interested in breaking into the gaming and real-time 3D tech industries. Gain the
skills you need to obtain a job, regardless of prior experience.

@ unity D unity & unay

Unity Junior
Essentials Programmer

< S S

Unity Essentials Junior Programmer Creative Core
2 weeks * Foundational 12 weeks = Foundational 10 weeks * Beginner

New to Unity? This guided learning Pathway Ready to code? This guided learning Pathway will Ready for more? Level up your core
includes everything you need to get started. take you from zero to job-ready! understanding of Unity with the creative aspects
of the engine.

Creative Gore

Unity Essentials Pathway 2 Junior Programmer Pathway 2
Creative Core Pathway 7

) unity @ unity

VR Mobile AR
Development Development

S S

VR Development Mobile AR Development
8 weeks * Beginner 8 weeks + Foundational

Ready to develop for VR? This guided learning Ready to create AR experiences? In this learning
Pathway will prepare you for a job in the VR pathway, you'll develop AR apps compatible with
industry! iOS and Android devices!

Ewkova 23. Unity learn oto Awadiktuo

Mnyn : https://learn.unity.com/

Eva ano ta Baocikd mAsovektipata tou Unity Learn gival ta povomndtia padnong. Autd ta
pHovomaTtia pabnong kabodnyolv TOuG EKMALSEUOUEVOUG HECO OO ULA OELPA HOONUATWY
KOl €PYWV, OVATTUOOOVTAC OTASLOKA T YVWOELG Kal TG S€€LOTNTEC TOUG PE AOYLKO Kall
opyavwuévo Tpomo. Eite kamolog B€Ael va pabel ta Baowkd otolxeia tou Unity, va
EVTIPUODNOEL OE OUYKEKPLUEVOUC TOMELG, Omwg n avamtuén mawvdwyv 2D i 3D, n va
e€epeuvnoel Tpoxwpnuéva BEpata, Omwe n TexvNTA vonuoouvn To multiplayer n ewkovikn
TMPAYUATIKOTATA 1 emauénuévn mpaypatikotnta , to Unity Learn mpoodépel povomatia
nabnong (pathways) mou avtamokpivovtal oTIg avaykes Tou. Auth n Sounueévn MPocEyyLon
BonBd Ttoug eKMALOEVOUEVOUC VA TIOPAUEIVOUV GUYKEVTIPWUEVOL, va €XOuvV Kivntpa Kol

Slaodpalilel ot Ba avantuéouv pla otabepr Baon otnv avantuén mavidiwyv Unity.
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Learn

Featured

Learn

Community

Welcome to Unity Essentials

Explore the Unity Editor

’

/

Get Started with Hair Simulation

Practical Game Accessibility

Building your mobile game into
business

Creative Core: Animation

Creative Core: Ul

Creative Core: Post-processing

’-MIHH‘
) 758400
ERenad

pE

Croate with AR: Markers and
Planes

Welcome to the VR Pathway
DOTS Best Practices

Create with Code

Welcome 1o the Creative Core
Pathway

/

Creative Core: Lighting

John Lemon's Hauntex
3D Beginner

Creative Core: Prototyping

Visit Unity Learn

Publish your first mobile
runner game

build and publish your

jame with ease

Create with AR: Face Filters

B

Create with VR

Unity Analytics

Introduction to Visual Scripting

tive Core: Shader
materials

Creative Core: VFX

i\

Creative Core: Cameras

Get started with the Unity Hub

Ewkova 24. Unity Learn oto Unity Hub
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ErutAéov, to Unity Learn mapéxel pia {wvtavh Kal UTIOOTNPLKTIKA KOWOTNTA Yyl TOUG
ekmaldevOpUeVOUG va ouvdeBoUv pe ocuvadEADOUC TIPOYPOUMATIOTEG, VO LOLPACTOUV TIG
YVWOELG TOUG Kal va avoalntioouv kaBodrynon oe diadopa OBfépata. H mAatdpopua
npoodEpel GpOpoup ouINTAOEWY, OTIOU OL EKTIALOEUOUEVOL UTTOPOUV Vo BETOUV EPWTHOELG,
Vo OUMMETEXOUV o0t oulntnoelg kat va Aappavouv feedback amd éumelpoug
TIPOYPOUMOTLOTEG. AUTH N KOLVOTNTA TIPOAYEL T CUVEPYAoia Kal divel Tn SuvatotnTa 0TOUG
ekmaldevopevoug va BeATlwoouv TIG Se€LOTNTEC TOUG HEOW TNG aAAnAemidpaong Kal Tng
ouvepyaoiag e aAloug. EmutAéov, to Unity Learn ¢dhoevel taktika {wvtaveg ekONAWOELC,
SLadIKTUOKA CEMLVAPLA KOL TIPOKANOELG VLA TNV €UTTAOKI TNG KOWVOTNTAC KOL TNV TOpoxn
EUKALPLWYV OTOUG EKTIALOEVOEVOUG VA TTAPOUCLACOUV TN SOUAELA TOUG Kal va pabouv amd
€161koV¢ Tou KAAdou. ZuvoAikd, To Unity Learn eival éva onpeio avadopdc yia omolov BEAeL

va LABeL, va avarmtugel kal va dlampeP el otnv avantuén mawvidiwy oto Unity.

4.6 Awxeipion Kwdika oto Unity

ESw mpénel va avadepbolv kamolwa Baocikd epyaleia yia tnv Slaxeipion tou
KwdLka Tou Ttapayel n pnxavn Unity .Ta mo yvwotd eival to Visual Studio Code kat Visual
Studio. Ot evowpatwpévol eneepyaotég Kwdika, omwg to Visual Studio Code kat to Visual
Studio, xpnotomololVTaL EUPEWG YLO TNV avartuén matyvidlwyv oto mAaioto tou Unity. Me
N XPNoNn QUTWV TWV EPYAAELWV, OL TPOYPOMUATIOTEG UIMOPoUV va afloToLioouV TLIG

TIPONYUEVEC SUVATOTNTEG TTOU TIPOCPEPOUV YLa TN YPYOopN KoL ATIOTEAECUATIKN AVATTTUEN.

Tooo to Visual Studio Code 600 kat to Visual Studio €xouv ta BETIKA KoL 0lPVNTIKA TOUG WG

TPOG TN Xpnon Toug He to Unity. Ag e€€TACOUE LEPLKA OTTO AUTA:

Ostka tou Visual Studio Code:

e EAadpU kat ypryopo: To Visual Studio Code eival éva eAadpl meptBdAlov avamtuéng
HE ypNyopo XpOvo ¢OpTtwong Kol amokplong. Autd Tto Kablotd bavikd ylo

TIPOYPAUHATLOTEG TTOU avalnTtouv éva eAadpl kal armAo epyaleio.

e Emexktaowpotnta: To Visual Studio Code umootnpilel £va supl pacpa mpoobeTwy Kat
ETEKTACEWV TIOU ETUTPEMOUV TNV TIPOCAPUOYN KOL EMEKTAON TwV SUVATOTATWV TOU
TepLBAANOVTOC avATTUENC. AUTO ETIITPETIEL OTOUC TIPOYPOAUUOTIOTEG VA TIPOCOPUOCOUV

TO MePIBAANAOV OTLC ATOULKEG TOUG OVAYKEC KOL TIPOTLUNOELC.
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e ANewoupyia o€ Linux kat MacOS: To Visual Studio Code eival éva meplBailov
avamntuéng mou mpoodEpeL tn duvatotnta va ekTeAEital o€ cuotApata Linux kat Mac
0S. AutO TO XOPOKTNPLOTIKO ETUTPEMEL OTOUC XPNOTEC QUTWV TWV AELTOUPYLKWV
cuotnuatwy va amoAappdavouv ta opEAn tou Visual Studio Code kat va avantucoouv

TG ePapPUOYEC TOUG UE AVEDH Kal eVEALEL.

Oetwka tou Visual Studio:

e AnoocdaApatwon (Debugging): To Visual Studio mapéxel €va mAouclo ouUvolo
epYOAElwWV amooPAAUATWONG TIOU EMUTPETIOUV TNV EVIOTIOUO Kol ETAUON OPOAPATWY
otov Kwdika. Auto mepllappavel to BAua-BApc eKTEAEON, TOV EAEYXO TWV TLHWV
HETABANTWY, TOV QVIXVELON TWV ONUElWV SLakomn ¢ Katl ToAAG aAAa, tou KaBloTouv thv

amooPAAUATWON EUKOAOTEPN KAL TILO ATTOTEAECUOTLKA.

e Evowpatwpéveg Asttoupyieg Unity: To Visual Studio €xel otevr) evowpdtwon UE TO
Unity kol TapEXeL €OIKEC AELTOUPYIEC yla TNV avamTtuén o€ auto To neplBarlov. Auto
TeEPAAUBAVEL TNV AUTOUATN CUUTARPWON KWSLKA yLa T oTolxela Tou Unity, TNV OMTTIKNA
oVvAAUON TwV CUVOECEWV HETAEY OTOLXELWY, TNV avayvwpeLon TwV cuvaptioewv Unity

Kal GAAQ, TTou SLEUKOAUVOUV TNV avamtuén mayvidiwyv oto Unity.

Apvntka tou Visual Studio Code:

e Meploplopévn Asttoupykotnta: To Visual Studio Code €xel Alyotepeg Aeltoupyieg anod
to mMARpeg Visual Studio, kaBwg mpokeLtal yla éva 1o gAadpu kot amAd meplBaiiov
avantuéng. Auto pmopel va meplopilel TI¢ SuUVOTOTNTEG TWV TIPOYPAUUATIOTWY KAl va
anattel tn xprnon emutAéov epyadeiwv ) Mpocapuoywy ya va KaAUPouv TG avAayKeg

TOUG oTNV avarmntuén ue to Unity.

e Mewpévn evowpdtwon Unity: Av kat to Visual Studio Code mapéxel OpLOUEVEG
Aetoupyieg yla tnv unootnpén tg avamtuéng oto Unity, n evowpdtwon tou Unity
glval Alyotepo oAokAnpwpévn os oxéon pe to mAnpeg Visual Studio. Auto pmopet va
obnynoel oe AlyoteEPn OQUTOPATOMOINON, OvVAyYVWwPELoN KWOKA Kol EVOWMATWON
Asttoupywwv Unity, kaBwcg kot mbavwg oe UeyaAUTEPN OVAYKN YL XELPOKIivNTn

Stapopdwon kat pubuion.

ApvnTika Tou Visual Studio pmopel va mepthappavouv:
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e Baputnta: To Visual Studio eival éva mARpeg Kal Loxupo meplBAaiAov avamtuéng, Kot
QUTO UMOpPEL va. 08NynoeL o€ LEYAAUTEPN KATOVAAWGCN TIOPWV OTOV UTtOAoyLoTr. Autd

UTopel va elval el8IKA aLloBnTod o€ MOAALOTEPA I} TIEPLOPLOUEVWY TIOPWV CUCTALATA.

e [MoAunmAokotnta: E€attiag twv mMoAAwV AELTOUpyLWVY Kal EMIAOYWV TIOU TIPOOHEPEL, TO
Visual Studio pmopet va eivat mo mMOAUMAOKO OTnV Xprion O€ OX€on HE AAAQ
amAovlotepa mepLBAAAovta avantuéng. AutO UMopel va amaltel KAMOLO XpOvVo yla

e€olkelwon katl ekpuadnon.

e Anawtnoslg xwpou anodnkeuong: To Visual Studio amattet cuvnBw¢ peyaAUteEPO XWPO
amoBrKevong OTOV UTIOAOYLOTH) O OUYKplon He dMAa ehadpltepa meptfaiiovia
avamntuéng. Autd pmopel va elval afloonuelwto €dv o xwpog amobnkeuong eivat

TLEPLOPLOUEVOC.

Elvatl onpavtiko va onpelwBet ot ol emhoyég avapeoa oto Visual Studio Code kat to Visual
Studio e€aptwvrtal anod TIC MPOTIUNOELG KAL TIC AVAYKEG TOU KABe mpoypappatioth. Kabéva
anod autd ta TEePLBAAloOVTA aVATITUENG EXEL TA SLKA TOU TTAEOVEKTHLOTO KO TIEPLOPLOUOUG
KOLL TUPETTEL VAL EEETOLOTOUV TIPOCEKTLKA TIPLV ATtO TNV €MAoyr] Toug. OL TPOYPAUUOTIOTEG TTIOU
avalntouv €va gAadpu Kol anmAo neptBarlov avantuéng pe EUdoon oTnV EMEKTACIULOTNTA
KOl TNV TIPOCAPUOOTIKOTNTA Umopouv va enwdeAnBouv anod to Visual Studio Code. Auto
TOUC ETUTPETEL VO TIPOCOPUOCOUV TO MEPIBAAAOV avamtuéng oUWV UE TIC TIPOCWITLKEG
ToUuG avaykeg. Exouv tnv duvatotnta va TPooBECOUV ETUTAEOV XOPAKTNPLOTIKA OTNV
epapuoyn, amd pla TMOWKIAlo TPOoBeTwY yla va evioxUoouv Tnv amodoon Kal tnv

QTOTEAEOUATIKOTNTA TOUG.

OL MPOYPOPUATIOTEG TTOU XpeLalovTal pia MARPN Kot OAOKANPWUEVN EUMELPLO AVATITUENG UE
EKTETAUEVEG AELTOUPYLEG KOl EVOWMATWHEVN umoothplEn yw to Unity umopouv va
enwdeAnBouv meplocotepo amd to Visual Studio. Autd toug mapéxel €va TMAOUGCLO OET
epyaleiwv yla v avamtuén navidiwy oto Unity kat TNV amoopaApdtwong toug, onwe n
opadiki ouvepyaocia, n Suvatotnta avaluong KwWoLKA, N QUTOUATN CUUTANPWON KWLKA, N
amoodaApatwon Kot ToAAG GAAa. AutO Umopel va KOTAOTAOEL TNV avamtuén Kol tn
ouvTAPNON TOU KWOLKA TILO QTTOTEAECUATIKY KOl €UKOAOTEPN. TEAOG va onUelwBel mwg

UTTAPXOUV Kol GANEG €TIAOYEG ylo. TNV ouvtaén Kal enefepyacia Tou KWOIKA oMo TPITEG
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ETALPLEG 1) XPNOTEG HEOA KL Ao TO KAaTAaotnua tou Unity aAAd kal oTnv ayopd Omwg . To

Rider amo tnv JetBrains ta omoia 0w TIC TEPLOCOTEPECG POPEC Elval eMi MANPWWN.

Rider for Unity

A smarter way to write C# for Unity

Ewkova 25. JetBrains Rider for Unity

Mnyn : https://www.jetbrains.com/Ip/dotnet-unity/

64 (|

Visual Studio | = Visual Studio Code | % & &

A standalone source code editor that runs on
Windows, macOS, and Linux. The top pick for
JavaScript and web developers, with extensions
to support just about any programming
language.

The most comprehensive IDE for .NET and C++
developers on Windows. Fully packed with a
sweet array of tools and features to elevate and
enhance every stage of software development.

Learn more - Learn more >

By using Visual Studio Code you agree to its license & privacy
statement

Download Visual Studio
Download Visual Studio v Code

Ewkova 26. Microsoft Visual Studio and Visual Studio Code[10]

MnyA : https://visualstudio.microsoft.com/

4.7 Unity editor interface [14][16][17][19][23]

Me tnv ekkivnon tou Unity o xpnotn¢ Oa avrtikplosel plo €KOva Tou
nepthappavel kamola panel ota e€1d, oTa APLOTEPA, OTO EMAVW KOL OTO KATW PEPOC TNG

000dvn¢ tou editor. Auta sival ta €€n¢ :
e ToToolbar
e To mapdaBupo lepapyiog

e H Game View

86


https://www.jetbrains.com/lp/dotnet-unity/
https://visualstudio.microsoft.com/

4. MedoboAoyia

e HScene View

e Overlays

e To mapdBupo tou Inspector
e To mapaBupo Project

e H Status bar

Ewkova 27. Unity editor interface

Mnyn : https://docs.unity3d.com/Manual/UsingTheEditor.html

O Unity editor xwpiletal oe pkpd panel O0mou o xprnotng €xeL TNV Suvatotnta va Ta
TIAPEL KAL VA TO TPOCOPUOCEL 0TI SIKEG TOU TIPOTIUAOELS AVAAOYA HE TIG AVAYKEC TOU.
MapoAa autd o editor MAPEXEL OTOV XPHOTN KOL KATIOLEG TIPOETIAOYEG WOTE VA UNV
XPELALETAL VA AOXOAELTAL E TIC OUYKEKPLUEVEG LOLOTNTEG €AV aUTOg Sev To B€AeL. OL

ETUAOYEG QUTEG lval oL €€NC :

e 2by3
e 4 5Split
e Default
e Tall

e Wide

e Other Versions -> Current Maximized Layout
e Save Layout ...
e Save Layout to File...

e Load Layout from File...
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e Delete Layout -> 2 by 3, 4 Split, Default, Tall ,Wide

e Reset All Layouts

2 by 3
4 Split
Default
Tall
Wide

@® Lighting Fon

CurrentMaximizelayout Other Versions *

Save Layout...
Z2by3

Save Layout to File...

4 Split Load Layout from File..
Default | Delete Layout »
Tall Reset All Layouts

Ewkova 28. Unity version 2021.3.8f1 editor layout

To apxtko layout mou mapouoialetal otov xprotn ivat to Default.

H Mpapun epyaAeiwv Bploketal mavta otnv kopudr tou meptBailovtog epyaciag tou Unity
Editor kat anoteAeital and diapopeg opddeg otoxeiwv eAéyxou ta omola €ival Ta pova

miou &ev pmopouv va yivouv avadiataén:

A SampleScene*

Ewkova 29. Main Interface Unity Toolbar
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Nivakag 18. Toolset of Unity Toolbar

Control Description

Access your Unity Account from the Account drop-down menu.

Click the Cloud button to open the_Unity Services window.

Use the Play, Pause, and Step buttons in the Game view.

HUse Undo History to view, undo, or redo actions performed in the Editor

Open Search.

Control which objects appear in Scene view from the Layers drop-down menu.

Change the arrangement of your views and then save the new layout or load an
existing from the Layout drop-down menu.

Mnyn : https://docs.unity3d.com/Manual/Toolbar.html|

4.7.1 Scene View

H Scene View xpnotpomnoleitat yla tnv emhoyn Kat TomoB£Tnon Tou oknvikov, Twv
XOAPOKTAPWY, TWV KAUEPWY, TWV GWIWV Kol OAWV TwV GAAWV TUTIWV QVTIKELUEVWV
maxvidLoL mou dnuoupyeite. H emiloyr, o XELPLOUOG Kal n Tpomormnoinon twv GameObjects
otnv nMpoPoArn NG okNvN¢G amoteAolV Bactkeg S€LOTNTEG MOV MPEMEL vl LABEL O XpROTNG
yla va €eklvioel tnv epyacia tou oto Unity. ¥& autiv TNV €vOTNTO, TAPEXETOL LA

Aemtopepng eme€nynon yla ta akoéAouba :

e Scene view navigation

e Pick and select GameOQObijects

e Overlays

e Position GameObjects

e Custom Editor tools

e Hide and show GameObijects

e Scene view control bar

e Scene view Camera

e Gizmos menu
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Scene view navigation

Tool lcon | Shortcut Purpose
@ @ Hand Tool Q Move your Scene around in the
C: IZD window
@@@ Move Tool w Select items and move them
& individually.

Toolbar tools

EIEEIEIE

Rotate Select items and rotate them

Select a GameObject | Left-click the GameObject Tool

in the Scene view Scale Tool R Scale your GameObjects up and

down

Move the Scene view Middle-click and drag t:

camera delsir:d(illi(;wan rag to your Rect T Move, rotate, or scale 2D
Transform GameObijects or Ul

Rotate the Scene view [ Right-click and drag to your Tool

camera desired vi

esired view Rotate, K’*’j Y Move, rotate, or scale 3D

Move or GameObjects
Scale

Ewkova 30. Unity Tools and Shortcuts

Ta Overlays eivat n Baotkn opada epyadelwv yla Tn TNV SLOXELPLON TWV AVTIKELEVWVY OTNV

Scene View. Ao aplotepd mpog ta Sefld n mpwtn opdda €pyaleiwv TOU CUVAVIAEL O

TIPOYPAUUATLOTHG €lval To transform tools set.

Ewova 31. Transform Tool Set

H ouykekplpévn opdda epyaleiwv eival urtevBuvn yla to Xelplopd tou Pndlakol otolxeiou
otnv oknvA pag. To mpwto otolxeio eival to View Tool (hotkey: Q)

Nivakag 19. Hand Tool Controls

Control Description
+ -~ -
Move W < O i
Click and drag to move the Camera around.
Orbit Hold Alt (Windows) or Option (macOS), and left-click and drag to orbit the Camera around
the current pivot point.
This option isn’t available in 2D mode, because the view is orthographic.
Zoom

Hold Alt (Windows) or Option (macOS),

On macOS§, you can also hold Control, and left-click and drag instead.

Mnyn : https://docs.unity3d.com/Manual/SceneViewNavigation.html

Ta endueva epyaleia otn oelpd ival to move tool , to Rotate tool, to Scale tool, to

RectTransform kot to Transform tool.
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Nivakag 20. Transform tools set Move, Rotate, Scale, RectTransform and Transform

Gizmo Axis Icon

Control Description
Move At the center of the Move Gizmo, there are three small squares
you can use to drag the GameObject within a single plane
(meaning you can move two axes at once while the third keeps
Kevboard still). If you hold shift while clicking and dragging in the center of
v the Move Gizmo, the center of the Gizmo changes to a flat
Shortcut W L
square. The flat square indicates that you can move the
GameObject around on a plane relative to the direction the Scene
view Camera is facing.
With the Rotate tool selected, change the GameObiject’s rotation
Rotate L . . .
by clicking and dragging the axes of the wireframe sphere Gizmo
that appears around it. As with the Move Gizmo, the last axis you
Kevboard changed will be colored yellow. Think of the red, green and blue
v circles as performing rotation around the red, green and blue
Shortcut E . ; . .
axes that appear in the Move mode (red is the x-axis, green in the
y-axis, and blue is the z-axis). Finally, use the outermost circle to
rotate the GameObject around the Scene view z-axis. Think of this
as rotating in screen space.
Scale The Scale tool lets you rescale the GameObject evenly on all axes
at once by clicking and dragging on the cube at the center of the
Gizmo. You can also scale the axes individually, but you should
Keyboard take care if you do this when there are child GameObijects,
Shortcut R because the effect can look quite strange.
The RectTransform is commonly used for positioning 2D elements
RectTransform . .
such as Sprites or Ul elements, but it can also be useful for
manipulating 3D GameObjects. It combines moving, scaling and
Keyboard rotation in'Fo asingle Gizrﬁo:_ .
e Click and drag within the rectangular Gizmo to move the
Shortcut T

GameObject.

e Click and drag any corner or edge of the rectangular
Gizmo to scale the GameObject.

e Drag an edge to scale the GameObject along one axis.

e Drag a corner to scale the GameObject on two axes.

e To rotate the GameObject, position your cursor just
beyond a corner of the rectangle. The cursor changes to
display a rotation icon. Click and drag from this area to
rotate the GameObject.

Note that in 2D mode, you can’t change the z-axis in the Scene
using the Gizmos. However, it is useful for certain scripting
techniques to use the z-axis for other purposes, so you can still
set the z-axis using the Transform component in the Inspector.
For more information on transforming GameObjects, see
documentation on the Transform Component.

23 O SIS

[ - FEd
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The Transform tool combines the Move, Rotate and Scale tools.

Transform Its Gizmo provides handles for movement and rotation. When the
Tool Handle Rotation is set to Local (see below), the Transform
tool also provides handles for scaling the selected GameObject.

Keyboard

Shortcut Y

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/PositioningGameObjects.html

Ta emopeva duo epyaleia xelpilovral Ta pivot points Tou position kal tou rotation.

Nivakag 21. Pivot Points

Pivot Point Description
For Use the dropdown menu to switch between Pivot and Center. _
Position e Pivot positions the Gizmo at the actual pivot point of the E]/I hd
GameObject, as defined by the Transform component. Center
e Center positions the Gizmo at a center position based on _
the selected GameObjects. v Pivot
For Use the dropdown menu to switch between Local and Global.
. e Local keeps the Gizmo’s rotation relative to the
Rotation

Global

~  Local

GameObject’s.
e Global clamps the Gizmo to world space orientation.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/PositioningGameObjects.html

Ta emopevo epyaleio eival to snapping . H unxavn mapéxet TpeLg TUTOUG :

e World grid snapping: Z0ykAlon evog GameObject oe €va MAEypa OPLOUEVO OTOUG
afoveg X, Y N Z N LETAOXNUOTIONOG evo¢ GameObject og Brjpata Katd HAKOG TwV
afovwv X, Y i Z. Auto eival 8LaB£oipo povo Katd tn Xpron Tou POCoVATOALGHOU
™¢ Aapng World, rj Global.

e Surface snapping: KAeidwpa tou GameObject otnv toun onotoudnmote Collider

e Vertex snapping: KAcibwpa omowacdnimote kopudrng amo £va Sedopévo MALypa
(Mesh) otn 6éon tng kopudng (vertex) i tng ermudpavelag (surface) evog aAAou
MAEYHOTOG. Mrmopeite va KAVETE snhapping Kopudrnc oe kopudn, kopudng oe

emupavela kat pivot oe kopudn (vertex).
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Ewkova 32. Grid and snap toolbar overlay

Nivakag 22. Grid and Snap Toolbar Overlay

Control Icon Actions

Toggle grid on or off

Change grid axis

Change grid opacity

Move grid to gizmo handle or back to origin

Grid visibility

Change grid size
Align a GameObiject to an axis

Grid snapping Toggle grid snapping on or off
'I v
|

Snap increment
I'H')'H'{ v Change the default increment snap values

HA K
4

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/GridSnapping.html

Metd akolouBel To set epyaleiwv Tou Scene view (View Options toolbar) émou o xprnotng
UMOpPEL va XpNOLUOTIOOEL TIC €TAOYEG TNG ZKNVAG mpoBoAng View Options (Emiloyég
nipoPoAng EmkaAudng) yla va emidé€el Sladopeg emAoyEG yLa TNV TPoBoAn T ZKNVAG, TNV
Aettoupyla TG KAUEPOC, KAL VO EVEPYOTIOLOEL/ATIEVEPYOTIOLNOEL TO GWTLOUO, TOV HXO Kal
Sladopa aMa edp€ onwg skybox, flares, fog, always refreshing, post processing kat particle

systems.

Ta mpoavadepopeva otolyeia eAéyxou emnpealouv pOvo TNV TPoPoAn

oknvN¢ kata tn dldpkela tn¢g avamntuéng kat dev €xouv kauia enidpaocn

OTO KATOOKEUOOUEVO TtaLyVvidL.
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Ewkova 33. Scene view (View Options toolbar)

Nivakag 23. Draw Mode Menu

Draw Mode J v Function
Shaded Show surfaces with their textures visible.

Shading Mode Wireframe Draw meshes with a wireframe representation.
Sh'aded Show meshes textured and with wireframes overlaid.
Wireframe

Shadow Cascades ||Show directional light shadow cascades.

Show the rendering path for each GameObject using a color code:
Blue indicates deferred shading

Yellow indicates forward rendering

Red indicates vertex lit

Render Paths

Alpha Channel Render colors with alpha.

Render GameObjects as transparent “silhouettes”. The transparent colors
Overdraw accumulate, making it easy to spot places where one object is drawn over
another.

Miscellaneous Show ideal texture sizes using a color code:
Red indicates that the texture is larger than necessary (at the current
distance and resolution)

Mipmaps . . . .
pmap Blue indicates that the texture might be larger. The ideal texture sizes

depend on the resolution at which your application will run and how close
the Camera can get to particular surfaces.

Texture Tint GameObjects green, red, or blue, depending on their status in the

. Texture Streaming system. For more information, see documentation on

Streaming . .
Texture Streaming debugging.

Sprite Sprite Masks are used to either hide or reveal parts of a Sprite or group of

Mask Sprites. See Sprite Masks for more information.

These modes let you view each of the elements of the G-buffer (Albedo,
Deferred Specular, Smoothness and Normal) in isolation. See documentation on
Deferred Shading for more information.

The following modes are available to help visualize aspects of the Global
[lumination system:

Global lllumination Systems, Clustering, Lit Clustering, UV Charts, and Contributors/Receivers.
See documentation on Gl Visualisations for information about each of
these modes.
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The following modes are available to help visualize aspects of the Enlighten
Realtime Global Illumination system:

Realtime Global lllumination . I L . .
Albedo, Emissive, Indirect, and Directionality. See documentation on Gl

Visualisations for information about each of these modes.

The following modes are available to help visualize aspects of the Baked
Global lllumination system:

Baked Light Map, Directionality, Shadowmask , Albedo, Emissive, UV
Charts, Texel Validity, UV Overlap, Baked Lightmap Culling, Lightmap
Indices, and Light Overlap. See documentation on Gl Visualisations for
information about each of these modes.

Baked Global lllumination

There are two Material Validator modes:

Albedo and Metal Specular. These allow you to check whether your
physically-based materials use values within the recommended ranges. See
Physically Based Material Validator for more information.

Material Validator

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/ViewModes.html

Ta emopeva Tpla epyaleia oto set epyaleiwv Scene view (View Options toolbar) eivat to 2D

switch ,o light switch ko to audio switch.

Ewkova 34. 2D, Lighting and Audio switches

e 2D : ANAZeL petagL 2D kat 3D mpoPoAnc yia tn Zknvh. Itn Asttoupyia 2D n kapepa
elval mpooavatoAlopévn kottalovtag npog To BeTiko z, pe tov afova x va Seixvel
Tpog Ta Se€Ld Kal Tov agova y mpog Ta MAvVW.

o QwTtloudg : Evepyornolel  amevepyomolel Tov dwTlopo tng mpoPfoAng oknvig (dpwrta,
oKlaon OVTIKELUEVWV K.ATL.).

e ’'Hxog : Evepyormolel ta ep€ xou TnG MpoPoArn oKnVvrn ¢ EveEpyomoLouvTaL i
QTIEVEPYOTTIOLOUVTAL.

To enopevo epyaleio oto set epyaleiwv Scene view (View Options toolbar) sivat to Effects
button and menu.

e Skybox : Mo udn (texture) skybox mou amobdidetal oto povio Tng okNVAG

e Clouds (Zuvveda): Eudavilel ta otpwpata cUVVEDWVY KL TO OYKOUETPLIKA cUVVEDQ.
AwaBéoipo poévo otav xpnoluomoleite éva SRP mou umootnpilel cuvveda.

e Fog : Ztadiakn e§aoBévion tng OYng oe éva eninedo xpwpa Pe TNV anootacn anod
NV KAPEPOQL.
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Flares : Aktida ¢wtdg mou StabAdtal péoa oto Gpako TG KAUEPOC.

Always Refresh : Opilel eav ta kwoupeva VAKA epdavilouv tnv kivnon. Otav eivatl
eTAeyUEVO, OAa Ta e¢d€ mou Baoilovtal oto xpovo (yia mapadelypa, Shaders) Ba
Kwouvtal. Na mapadelypa, edé oknvng (0w To ypaoidl mou kupatilel oe éva
€6adog).

Post Processing : Eudavilel post-processing ede.

Particle Systems : Eudavilel Particle System edé.

To kouuni epyaleiou Effects button and menu evepyomolel kal amevepyomolel OAa ta

TIAPATIAVW EOE.

To emopeva Tpla Koupmd oto set epyoaAeiwv eival to Scene Visibility Switch, to Camera

settings menu kalt to Gizmo menu.

Ewkova 35. Scene visibility switch , Camera settings menu and Gizmo menu tools

Scene Visibility : O 8ltakomtng opatoTNTAC OKNVNG EVEPYOTIOLEL KOl QTIEVEPYOTIOLEL

TNV 0paTOTNTA OKNVNC YL aVIIKE(pHeEVa mayvidlou. Otav eival evepyomolnuévog, n
Unity epapuolel tic pubuioelg opatotntag oknving. Otav eival amevepyomnolnpuévoc,
n Unity Tig ayvoet.

Camera_settings : To pevoUu PubBuicelg Kkapepag TePLEXEL €ETMAOYEG yloL TN

Stapopdwon tng kapepag mpoBoAng oknvng.
Gizmos Menu : Ta Gizmos TEPLEXOUV ETIAOYEC YL TOV TPOTO €UPAVIONG TWV
OVTIKELLEVWY, TWV ELKOVLOLWV Kal TwV gizmos. AuTO To pevou eival dtabéouo toco

otnv npofoAn oknvrn¢ 6co Katl otnv mpofBoAn matyvidiou.

TéAog otav n Scene View eival oe 3D amelkovion o xpnotng PBAEmeL kat to Scene Gizmo.

AUTO SelyVvel TOV TPEXOVTA TTPOCAVATOALOUO TNEG KAUEPOG KAl ETUTPEMEL Vo AAAAEEL T ywvia

nipoPoAn¢ kat tn Aettoupyia mpoBoAng. To Scene Gizmo SlaBétel Evav Kwvikd Bpayiova oe

KOs mMAeupa tou KUBou. OL Bpaxioveg 0To UMPOOTIVO HEPOC HEPOULV TIG ovopaoieg X, Y Kal

Z. O XpAotnNG Umopel va KAVEL KALK OE OTIOLOVONTIOTE QMO TOUG KWwVIKOUG Bpaxioveg twv

afovVwy yla va mpooaptrost Tnv Scene View Camera otov A¢ova ToU avTiutpoowrelEeL (yla
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napadelypa: mpoPoAn and mavw, mPoPoAr anmd aploTEPA Kol TMPOBOAN amod UmpPootad).
Mmnopel eniong va kavel &gl kKAlLk otov KUPBo yla va SeL éva pevol HE pla AloTa YwVLWV
B€aong. Na va emotpéPel oTnV MPoeTAEYUEVN ywvia TIPOBOANG, TPEMEL va KAVEL €L KALK

oto Gizmo oknVvAG KaL va eTIAEEEL Free.

Ewkova 36. Scene Gizmo Perspective and Isometric

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/SceneViewNavigation.html#gizmo

Mmopel emiong va EVEPYOTIOLOEL KAl VO ATIEVEPYOTIOLCEL TNV TIPOOTTIKN. AUTO aAAAlEL Tn
Aettoupyia mpoBoAng NG mMPoBoAnG IKNVAG METAEU TPOOTMTIKAG Kot opBoypadlkig (mou
HEPKEC POPEC OVOUALETAL <<LOOUETPLKN>>). Mo va YIVEL AUTO, apLoTEPO KALK oTov KUBO oTo
KEVTPO TOU Scene Gizmo f 0To Kelpevo KATW amo auto. H opBoypadikr) mpoPoAr dev €xel
TIPOOTITIKI Kal €lval xprowin oe cuvluaouo He To KALK o€ évav amd toug Bpaxioveg Tou

KWVLKOU Afova yLo va €XEL Lo LIMPOCTLVH, TIAVW, KATW A TAaivr o).
4.7.2 Hierarchy window

AkohouBel to Hierarchy window mou eival pla LEepapxlk ovamapdotacn
KELWEVOU amod kaBs GameObject otn oknvh . KaBe avtikeipevo otn ZKkNvA €XEL LA eyypadn
otnv lepapxia, omote ta SVo mapdBupa elval eyyevwg ouvdedbepéva. H Lepapyia

QOKAAUTITEL TN SO TOU TPOTOU Ue Tov omoio ta GameObjects ouvdéovtal HeTagy Toug.
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Mo KaAf TIPAKTIKN €lvat 0tav umapyxouv rapa oAAd GameObjects oto
napaBbupo lepapxiag o xpnotng va Snuloupyel KAmowa  KeEVA
GameObjects, ywa va xpnotpomnotnfouv wg tithot mou Ba xwpilouv ta
Sladopa tuApota Twv GameObject o opAdEC ylo TO €UKOAN

Slaxeiplon.

‘= Hierarchy
++ o

f WorldMapScene

£ Main Camera

£ Ul_Camera
2 CanvasTopBar(Overlay)
P Canvas Quest Map(ScreenSpace)
P Canvas Mini Games(Overlay)
2 Canvas Games(Overlay)

F}j EventSystem
&P Local Volume
P GameMana

[ RightAncho

) LeftAnchor

2 TopAnchor

P DownAnchor

2 HighScoreManager

Ewkova 37. The Hierarchy window

Me &€l kAlk TOU MOVTIKIOU 0To MapdBbupo NG Lepapxlag i LE TOV OTAUPO MAVW APLOTEPA
KATW armo to ovoua TnG Lepapxiag n pnxavn divel tTnv SuvatdtnTta oTo MPOYPOUUATLOTH va

npooBéoel kawvoupyla GameObject (Ctrl+Shift+N).
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‘= Hierarchy

+ -

Q-

=

P WorldMapScene

7 Main Camera
& UIl_Camera

) CanvasTopBarl
) Canvas Quest
£ Canvas Mini G3
9 Canvas Games
&) EventSystem
& Local Volume

& GameManager
o Audi :
& RightAnchor
& LeftAnchor

& TopAnchor
& DownAnchor
£ HighScoreMan;

Cut

Copy

Paste

Paste As Child

Rename
Duplicate
Delete

Select Children
Set as Default Parent

Create Empty
Create Empty Parent
2D Ohbject

3D Object

Effects

Light

Audio

Video

Ul

Ul Toolkit

Volume

Rendering

Camera
Cinemachine
Demigiant

Move To View

Align With View
Align View to Selected
Teggle Active State

Properties...

Ewkova 38. Right Mouse Button Hierarchy GameObject Choices

H unxavn Unity oto mapdBupo Lepapxiag xpnowdomnolel parent child Soun ondte o xprotng
umopel va dnuoupynosl éva GameObject mou eival maldi evog aAlou. Auto pmopel va
emutevxBel pe duo Tpodmoug . Me Skl kouumi otnv emupavela tou mapabupou TG Lepapxiag
navw oto GameObject mou B£AeL va amoktroet child GameObject kat emloyn dnuloupyiog
kawvoUpylou GameObject. O §gUtepog TpoOMOC €lval o xpriotng va cupeL to GameObject ou
B€AeL kal va to BAAel kAtw amod To parent GameObject.Av BéAeL o xpriotng umopel va
kpUeL ta child GameObject pe ta BeAdKla TTOU UTIAPXOUV OPLOTEPA TOU OVOUOTOC TOU

ekdaotote GameObject ta omola mepLéxouv maldla.
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NMivakag 24. Child GameObject Visibility

The Hierarchy window Toggle child GameObject visibility

= Hierarchy :
+v ++ Select the drop-down arrow (P ) to the left of
" WorldMapScene* H

ain Camera the parent GameObject.

3 Ul_Camera

) CanvasTopBar(Overlay)
) Canvas Quest Map nSpace)
>anvas Mini Games(O ay)

¢ Press Alt while clicking the drop-down arrow
AiniGames T
ption Menu Panel (™) to toggle visibility of all descendant
£p Canvas Games(Qverlay)
5 ath Panel
3 Memory Panel
5 ic Panel

GameObjects of the root GameObject.

++ Select the drop-down arrow again (V) to

collapse all descendant GameObjects.

3 RightAnchor

] LeftAnchor

) TopAnchor

) DownAnchor
ighScoreManager

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/Hierarchy.html

AN\N pla SuvatotnTa MoU Hag TapEXEL To mapdbupo ¢ Lepapxiag eival va meploplost o
XPNOTNG TO AVTIKE(PUEVO TTOU UTMOPEL va EMIAEEEL OTNV OKNVI XWPLG va TOL OTEVEPYOTIOLNOEL
KOl QUTO yiveTal OTav UTIAPXOUV Ttdpa TTOAAQ aVTLKEIPMEVA O0TNV oKNvN Kal eival SUCKOAN n
emloyn péoa amd autd. H pnxavr Unity emdéyel avtikeipeva pe duvatotnta €mAOYAG
HOVO OTav o0 Xpnotng oxedlalel €va TAaiolo oploBEtnong WE TO TOVIIKL otnv TPofoAn
oknvAG dnAadrn KAvel aplotepd KALK Kal TPaPAsl TO TOVTIKL ylo vo eMAEEEL pla opada
OVTIKELLEVWV.

= Hierarchy
+v o
‘e v f2 WorldMapScene*
) Main Camera
) Ul_Camera
3 CanvasTopBar(Qverlay)
Canvas Quest Map(S e
J Global NightLight

) Global DayLight 2D
ky Background
dF J

Ewkova 39. Toggle Scene pickability
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Nivakag 25. Toggle pickability icons and their meaning

Icon

Description

O xpnotng unopel va emiAégel to GameObject, aAAa dev pnopel va eTAEEEL kAol Ao Ta aLSLd Tou.

O xpnotng &ev pumopet va erihééel To GameObject, aAAd propel va eTiAEEEL kAol ATto Ta TALSLA TOU.

K &

O xpnotng dev pumopet va emiAégel To GameObject oUte ta matdLd Tou.

it.

O xpnotng uropel va emirégel to GameObject kal ta matdLd tou. Auto To elkovidio epdaviletal povo
OTaV TEPVAEL LLE TO TIOVTIKL TTAVW artd to GameObject.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/ScenePicking.html

H emloyn opatotntag ota otolxeia eAéyyou Tou mapabupou LepapXlag EMITPEMOUV OTOV

TIPOYPOUMOTIOT  va KpUPeL kal va epdavilel ypriyopa avilkeipeva matyvidlou otnv

npoPBoAn oknvN¢ Xwpig va aAAAEEL TNV 0pATOTNTA TOUC OTOo Ttalyvidl. AUTo elval XprioLuo yla

NV gpyacia Pe HeYAAEC 1) TIOAUTIAOKECG ZKNVECG OTIOU Umopel va ival SUokoAo va TipoBAarAeL

Kol val ETUAEEEL CUYKEKPLUEVA QVTIKELPEVA TTALXVISLOU.

= Hierarchy
4+ a
@ 2 WorldMapScene*
) Main Camera
Ul_Camera
CanvasTopBar(Overlay)
) Canvas Quest Map(ScreenSpace)
& Global NightLight 2D
Global DayLight 2D

nd

|4
& foreground Clouds
) background Clouds
foreground Clouds 2
&) background Clouds 2
@ Content Level 1

) Level 1 Panel

Ewkova 40. Toggle Scene Visibility
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Nivakag 26. Toggle visibility icons and their meaning

Icon Description
& |[To GameObject givatl 0pato, aAAd PEPIKA aTto Ta TTALSLA TOU €ival KPUUHEVAL.
& ||To GameObiject sivat kpuppévo, oAl Lepikd armoé ta matdid tou sivat opatd.
- To avtikeipevo malxvidlol kot ta otdLd Tou elval opatd. AuTo To elkoviblo epdaviletal poévo étav o
XPOTNG EPVAEL TO TTOVTIKL TAvVw amo to GameObject.
¥  |ITo GameObject kot Ta aLSLE TOU ivatl KPUPHEVAL.

Mnyn : https://docs.unity3d.com/2019.1/Documentation/Manual/SceneVisibility.html

ESw mpémnel va avadepbel mwg n evepyomoinon Kol amevepyonoinon Tou
visibility kat pickability switch 6ev <<Aepwvel>> (dirty) ta GameObject kat
Sev xpelaletal n unxavn va ta Eavakavel render og avtibeon pe otolyeia
oto Ul omou pe tnv mapapkprn oAlayn KoAeltal n pnxavi yla vo

gavaoyxeblaoel 6o Tov Canva e OTL AUTO CUVETAYETAL.

AAN\N (a xpAowdn W8lotnta mou SiveL 0TOV MPOYPAUUATLOTH To Tapadupo Lepapxiag elvat n

unxavn avalntnong yw GameObject. Eva mapdadelypa evtoAng ywa tnv avalntnon 2D

Colliders otnv oknvn.

= Hierarchy

4+ v o tcollider2d
A WorldMapScene*
ap BirdFlying
2 ImageHidden
0 ImageHidden(1)
) ImageHidden(2)
D ImageHidden(3)
) ImageHidden(4)
& ImageHidden(5)

& ImageHidden(6)
& ImageHidden(7)
& ImageHidden(8)
D ImageHidden(9)
) ImageHidden(10)
) ImageHidden(11)

1d

& Movin
& Player_ldle
) SquareCollisionLeft

& SquareCollisionRight

Ewkova 41. Search Engine in Hierarchy
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Nivakag 27. Regular searches

Provider Function Search token Example
. Searches Project . p:Player
Project : (for “ t”
rojec Assets. p: (for “project”) Searches for Assets that match the term “Player”.
h:Main Camera
hes G jects||h: (f .
Hierarchy §earc es GameObjects “ ( or " Searches the current Scene for GameObjects that
in the Scene. hierarchy”) - ”
match the term “Main Camera”.
Searches all Project set:VFX
Settings ||Settings set: Finds Project Settings and Preferences pages that
and Preferences. match the term “VFX”.
m:TextMesh Pro
S hes the Unit . .
Menus ea.rc es the Unity m: Searches the Unity main menu for commands that
main menu. . ”
contain “TextMesh Pro.
Mnyn : https://docs.unity.cn/2021.1/Documentation/Manual/regular-searches.html
Mivakag 28. Special searches
Provider Function Search token Example
?asset
Searches the . -
Help Quick Search help. ? fearch’?s for Search help entries containing the word
Asset”.
C t
Calculator m(:ar:hpeumzstical = =2%3+29/2
. - Calculates the answer to the expression 2*3+29/2.
expressions.
find:Paint Mat
) . Searches for all assets paths containing the words paint
Fil S hes for fil find: .
res carches forfiies | fin AND the word mat (for example: PaintBrush_Mat.mat,
DryWallPainted_Mat.mat)
Finds and #Mesh
Static APl ||executes static API||# Searches for static API methods with “Mesh” in their
methods. names.
. pkg:vector
S hes the Unit .
Packages carches the Jnity pkg: Searches the Unity package database for packages that
package database. “ ”
match the term “vector”.
store:texture
Searches the Unity .
Asset Store store: Searches the Unity Asset Store for Assets that match the
Asset Store. " ”
term “texture”.
Saved Searches for saved g-enemies -
ueries Leries Searches all saved searches containing the word
Queries g “enemies”.
Searches the log:cache
Logs . . log: Searches the Editor.log file for information that matches
Editor.log file “cache”

Mnyn : https://docs.unity.cn/2021.1/Documentation/Manual/special-searches.html

ErtutAéov umdpyouv kat ot €n¢ search filters aAAa Ba avadepBouv pHdvo ovopaotnka :
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https://docs.unity.cn/2021.1/Documentation/Manual/search-calculator.html
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e Prefab filters

e File filters

o Type filters

e Dependency filters

Mia TIlO avaAUTLKN) ETLOKOTINON UTIAPXEL OTNV NAEKTPOVIKN ogAida tng Unity kal sival

Additional Search filters. ESdw va avadepBel mwg umdpyxet duvatotnta ya cuvduaouo

eVIOAWV ota ¢iAtpa tng unxavng avalntnong .

Mivakag 29. Combining search tokens

Query Description

h: t:meshrenderer

hes all i hes i h h .
o(castshadows) ="Off" Searches all static meshes in a Scene that cast a shadow

h: t:light p(color)=#FFFFFF Searches all lights in a Scene with a specific color with brightness higher than
p(intensity)>7.4 7.4.

Use the Object Provider to search all indexed Prefabs and Scenes for
GameObjects with a HealthUl component that references the healthcanvas
Prefab.

o: t:healthui
ref:healthcanvas

h: path:/Collectables

Find all objects with a component Collectable located in the path /Collectables.
t:collectable

Mnyn : https://docs.unity.cn/2021.1/Documentation/Manual/search-filters.html#search-tokens

To mapaBupo Lepapxiag MapéXel aKOUA KATOLEG SUVATOTNTEC OMWG VO EVNUEPWVEL TOV
XPNotn TwG oL oAAayEG Tou €xeL Kavel dev €xouv amoBnkeutel mpoPfdidoviag Eva
ootepioko SUTAQ amd To OVOopa TNG EVEPYNG OKNVAC TIOU UTIAPXEL OTO TOpABupo Tng
lepapxiag (save scene Ctrl+S). Emiong o xpriotng umopel va ¢optwoel Kal pia deutepn

oKnvh, va TAPEL Ta assets mou tov evdladEpouy Kal va Ta BAAEL Ao TNV JLo 6TV GAADN .
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= Hierarchy

4+~ «
A WorldMapScene *
&) Main Camera
) Ul_Camera ez

Set Active Scene

& CanvasTopBar(Overlay) Save Scene As
& Canvas Quest Map(ScreenSpace) save Al
& Global NightLight 2D Unload Scene
D Global DayLight 2D P IR

Discard changes

Select Scene Asset
Add Mew Scene

GameOhbject »

Ewova 42. Unsaved scene indication

4.7.3 Project window

To Project window meptAapBavel 6Aa ta apyeia mou oxetilovral pe to Project kat
QMOTEAEL TOV KUPLO TPOTO TAONYNONG Kal evtomiopol Yndlakwv otolxelwv kat AAAwv
opxeiwv otnv edappoyn. Kata tnv évapén evog véou Epyou, amod MPOETIAOYN QUTO TO
napaBbupo sival avolxtd. Qotooco, edv dev eival mpooPfdacipo i eival KAeoTO, Umopel va
avoitel péow tng dadpoung Window > General > Project ) matwvtag ta mAnktpa Ctrl+5
(macOS: Cmd+5). To Project window prmnopet va PetakivnOet Kavovtag KALK LE TO TIOVTIKL 0TO
TAVW UEPOG TOU KoL Katomwv va cupBel oto onueio mou BéAeL o xpriotng. Mmopel va
ayKLoTpwOel eite otn B€on tou otov Editor eite va oupBel €€w amod to mapdBupo tou Editor

yla va xpnotpomnolnBei wg awwpoupevo napabupo.

ErtutAéov, n duataén tou dlou tou mapabupou pmopel va alAayxBel. Autd pmopetl
va emtevxBel emidéyovtag to pevou More menu (i) otnv emdvw 6egfld ywvia Ttou
napaBupou Kkal emihéyovtag eite tn dataén piag otnAng eite tn dwataén dvo otnAwv. H
dwataén 6vo otnAwv mapoucldalel €va emuTAéov TAPABUPO TIOU TIOPEXEL HLAL OTTTLKA

T(POETLOKOMNON yla KABe apxeio.
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M Project #4t Audio Mixer B Console © Animation

+ v Q - ¥ One Column Layout
V' Two Column Layout

M animation_no_branch 4 Assets > Textures —
e animation_no_tail Animated_Smoke... Animated_snow_... Animated_Tree2_...
Im spriter_files_body_parts
s Plugins
I Prefab
m Resources °
B Samples
@@ Scenes ’
m Menu
B WorldMapScene Arrow - Down - S... Asset 14@2x 1 Asset 15@2x 1
I Scripts
s Sounds
M TextMesh Pro -
(s Textures °
im Bush
[aw casualui

Maximize
Close Tab

Add Tab >

Ul Toolkit Live Reload
Ul Toolkit Debugger Ctrl+FS

Ewkova 43. Project Window options

310 aploTEPO TUAMA Tou mapaBupou Tmepliynong, epdaviletal n Soun Twv GakEAwWV Tou
Project w¢ tepapyikn Alota. Otav évag ¢pakelog emAéyeTal amo tn Alota, Ta TEPLEXOUEVA
Tou gudavilovral oto de&i mMAaiolo. To Tplywvo pmopel va matnOet yla va emektabel i va
ouuntuxBel o pakelog, amokaAUMToOVTAC TUXOV EUPWAEUPEVOUG DAKEAOUC TIOU TIEPLEXEL.
Kpatwvrtag natnuévo 1o Alt katd To aplotepd KALK TOU TTOVTLKLOU, oL epdwAeupévol dakeAoL
UMopoUV va emektaBolUv 1 va ouumtuxBouv avadpouwka. Kabs Yndlokd otoleio
eudpaviletal oto 6€€l mMAailol0 WG €lKOVISLO TTOU UTIOSELKVUEL TOV TUTIO TOU (TL.X. Sscript,
material, sub-folder). To péyebog Twv ekovidiwv pmopel va aAAAEEL XpNOLLOTIOLWVTAG TOV
slider oto KATW HEPOG TOU TAALOIOU HE QUTO TOV TPOTO Ta oTolXela Ba avikataotabouv
aro pLa Llepapyikn Alota av o slider petakivnBel mpog ta aplotepd. O xwpog ota apLoTEPA
tou slider eudavilel To TpéXov emAeyUEVO OTOLXELO, oUUTEPIANAUPBAVOUEVNG TNG TTARPOUG
Sladpopng mpog to otolxeio, eav yivetal avalitnon. ZTo aplotepo napdbupo mavw amno tnv
LEpOPXIK AloTat TOUu £pyou UTAPXEL MLt evotnta "Ayamnuéva', Omou Ta ouxva
XpnoLdomoloUeva oTolxela pmopouv va dlatnpouvtal yla eUKoAn npocBaon. Ta otolxeia
UIopoUV va cUpovtal aro tn Alota €pyou ota "Ayamnuéva Kal emiong o Xpriotng Unopel
va amnoBnkevoel spwthpata avalntnong ekel. TEAog otnv mavw Se€ld ywvid umapyouv

KAmoLa epyaleia mou mapéxouv £EuTtvn avalntnon Twv asset kot eivat ta €€AG :

Ewkova 44. Project window Toolbar
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NMivakag 30. Project window Toolbar

Property

Description

Create menu

O xpnotng epdavitel pa Alota pe ta Ynolakd otolxeia kot GAAoug urtodakEAOUG TIOU
pmnopet va mpooBéael oto pakelo mou elval EMAEYUEVOG QUTH TN OTLYUN.

Search bar

O XproTNG XPNOLUOTOLEL TN YPOuUUA avalnTnong yla va avalntioeL €va apxeio péoa oto
Epyo. Mmopel va eTAé€el va kavel avalntnon oe oAokAnpo to €pyo (OAa), otoug pakeEAoug
Tou kopudaiou emuédou Tou £pyou (ou mapatibevrtal pepovwpéva), oTo GAKEAO TTIOU EXEL
€TUAEEEL QUTH TN OTLYUA 1) oTo Asset Store.

Open in Search

O xpnotng avoiyel 1o epyaleio Unity Search tool yia va BeAtiwoet tnv avalntnon tou.Ctrl+K

Search by Type

O Xpnotng emdéyel aut) tv LBLOTNTA yla va mepLopioel tnv avalntnon tou ot évav
CUYKEKPLEVO TUTTO, yLa mapadelypa Mesh, Prefab, Scene.

Search by Label

O XpNoTng eTUAEYEL AUTH TNV LOLOTNTA YL VoL SLAAEEEL Lo ETIKETA yLa avaltnon.

Save Search

O xpnotng amodnkeleL TNV avaltnor Tou ota Ayannuéva oTtov opLoTEPO Ttivaka.

Hidden packages
count

O xpAotng emAéyel autn TtV WBLOTNTA Yo va aAAAEEL TNV 0paTOTNTO TWV TTOKETWY OTO
napdBupo Epyo.

Mnyn : https://docs.unity3d.com/Manual/ProjectView.html

4.7.4 Status bar

To Status bar mopéxel otov xpriotn kamoleg Pacikeg mMAnpodopieg yia Stadopeg

Slepyaoieg Tng unxavng Unity kat ypriyopn mpooBaocn o€ oxetikd epyaAeia kot puBuiosig. H

YPOUUA Katdotaong epdavilel ta e€nc:

0 @ e

0

Ewkova 45. The Status Bar

1. The most recent message logged to the Console window. Click the message to open

the Console window.

2. A global progress bar for various asynchronous tasks (for example, shader

compilation, lightmap baking, and occlusion culling). Click the progress bar to open

the Background Tasks window, which displays progress for individual tasks and

subtasks.

3. The current code optimization mode. Click the code optimization icon to switch

between debug mode and release mode.
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4. The cache server status. Click the icon to get additional information about the cache

server, and re-establish a lost connection.

5. The automatic lighting generation status for Global illumination. Click the status text

to open

the Lighting window. When you generate lighting manually, or Unity

generates it automatically, a progress bar appears next to the message.

6. An activity indicator (spinner) that shows when Unity compiles C# scripts or runs

asynchronous tasks.

4.7.5 Game view

To Game view amnelkoviletal anod tnv kKapepa(eg) tng epappoyng. AVTUTpoowevEL

™V teAKN, Snuooteupévn edpappoyr. O MPOYPAUUATIOTAC TPETEL VO XPNOLUOTIOLOEL pia )

TIEPLOOOTEPEC KAUEPEC VLo VA EAEYXEL TL BAETIEL O TAKTNG OTAV XPNOLUOTIOLEL TNV Edappoyn.

am Game

Game

v Display 1

* Free Aspect v Scale @ 1.5x Maximize On Play Mute Audio Stats Gizmos ~

Ewova 46. Game View Control Bar

OL Aewtoupyieg avamapaywyng tou emefepyaotr) Kal n TPoPoAr NG OvVAAPAYOUEVNG

epappoyng umopolv va eheyxBoUv HECW TWV KOUUTLWV OTN YPAUMN €pyaleiwv. Katd tn

Aewtoupylo  avamopaywyng, omolecdnmote aAayEg kataypddovial Tpoowplvd Kol

ETAVEPYOVTOL OTNV QPXLKN KATAoTaon otav anevepyomnolnBeil n Asttoupyla avamnapaywyng.

To ypadiko neptBarAov tou Editor aAAalel xpwpa yLa va uTtoSEiEEL AUTO TO YEYOVOG.

Nivakag 31. Game View Control Bar Function

Button

Function

Game/Simulator

Click to enable the Game or Simulator view from the drop-down menu.

Select this to choose from a list of Cameras if you have multiple Cameras in the Scene

Display . This is set to Display 1 by default. You can assign Displays to Cameras in the Camera
module, under the Target Display drop-down menu.
Aspect Select different values to test how your game looks on monitors with different aspect

ratios. This is set to Free Aspect by default.

Low Resolution
Aspect Ratios

Enable Low Resolution Aspect Ratios to emulate the pixel density of older displays: this
reduces the resolution of the Game view when an aspect ratio is selected. It is always
enabled when the Game view is on a non-Retina display.
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VSync (Game

Enable VSync (Game view only) to give priority to the Game view. This option might add
some vertical sync, which is useful when recording a video, for example. Unity attempts
to render the Game view at the monitor refresh rate, though this is not guaranteed.

view onl . L S . N
v) When this option is enabled, it is still useful to maximize the Game view in Play mode to
hide other views and reduce the number of views that Unity renders.
Scroll right to zoom in and examine areas of the Game screen in more detail. This slider
. lets you zoom out to see the entire screen where the device resolution is higher than the
Scale slider

Game view window size. You can also use the scroll wheel and middle mouse button to
do this while the application is stopped or paused.

Maximize on Play

Click to enable: use this to maximize the Game view (100% of your Editor window) for a
full-screen preview when you enter Play mode.

Mute audio Click to enable: use this to mute any in-application audio when you enter Play mode.

Click this to toggle the Statistics overlay, which contains Rendering Statistics about your
Stats application’s audio and graphics. This is very useful for monitoring the performance of

your application while in Play mode.

Click this to toggle the visibility of Gizmos. To only see certain types of Gizmo during Play
Gizmos mode, click the drop-down arrow next to the word Gizmos and only enable the Gizmo

types you want to see.

Mnyn : https://docs.unity3d.com/Manual/GameView.html

4.7.6 Inspector Window

TéAog €xoupe To mapdBupo tou Inspector To onoio ivatl uteBUVO va MapPoucLAlEL Ko

va enetepyaletal SLOTNTEC Kal pubuioslg mou umapyxouv otov Unity Editor omwg my ta

components péoa oe kdBs GameObject oto mapdBupo TG Llepapyiag kol oto mapdbupo

Project, eniong ta Yndlakd otolxeia, Ta materials, toug shaders, ta scripts kot puBuioelg

KOl TIPOTLUAOELG evtog Tou Unity Editor.
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@ Inspector =}

@ v Moon Static «

-

Tag Untagged ¥ Layer Ul A

Rect Transform
Left Top
0
Bottom
0
Anchors
Min
Max X 0.303:Y

Pivot X 0.5

0]
1

[*moon-icon

® URP-Sprite-Lit ®
v

Raycast Padding
Maskable 4

Imag ype Simple

Set Native Size

o
® Spot

Moon:
Image Size:128x128

Ewkova 47. Inspector window layout

Edv yla kamolo Adyo to £lkovidlo tou mapabupou Inspector r} Kal KATOLo oo Ta UTtoAouta
TOTE 0 XpNoTNG €XeL TNV duvatdtnta va 1o avoifel mnyaivovtag oto pevou Windows >
General > Inspector yia va avoiéel To ewkovidlo Tou Inspector. Av umtapxel €(6n avolkto to

napaBupo tou Inspector autn n dtadikacia Ba ayvonoeL tnv Aoy Tou XpHoTn.
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Color Mode

Colors

Scene
Game

Inspector

Hierarchy
Project
Profiler

Animation

Layers ¥ Layout

Lock
Properties...

Nermal

Debug

Expand All Components

Collapse All Components

Ping
Open in Import Activity Window

Maximize

Close Tab
Add Tab

Ul Toolkit Live Reload
Ul Toolkit Debugger

Ctrl+F5

Ewkova 48. Adding Extra Inspector Window

Av o0 xpnotng B€AeL kal deutepo mapdbupo Inspector avoltd TOTE TPEMEL va TIAEL ATO

omnoloénmnote mapdBbupo tou Editor otnv emtloyy More Items menu (8&€ld mavw ywvia oe

omnolwodnmnote moapdabupo) kat va Stadé€el Tig 3 teAeieg (i) katomv va kavel Add Tab >

Inspector yla va avoiet Tov Inspector o€ ekeivo To mapdbupo.

emleypévo GameObject kat cuvduaopo MARKTpwv Alt+P.

YMApXouv TEPUTTWOEL TIou BO€AeL o Xpnotng va ouykpivel Suo
GameObjects petatl toug. Autd yla va Yivel TPEMeEL va avoifel tov
Inspector pe Tov S€UTEPO TPOTO KAl OTNV CUVEXELD VO KAELOWOEL TOV €val
arnd Ttou¢ Suo Inspector oto mpwto GameObject emAéyovtag TNV
KAeLdapLa SimAa armo Tig TPELG TeAEleg Kal KaTomy va emAéEeL To SelTeEPO
GameObject. H va kavel kKAik oto GameObject mou B€AeL Kal KOTOTILV va

eTUAEEEL <<Properties...>>auto eival to Aeyouevo focused Inspector. Me
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)| pe
s Packages

N

" Ta Untagged v ayer Default v Tag Untagged ~

Transform A - Transform

Simple Simple
ts > Prefab None Mask Ir None
Center € int Center
& Crvitat it_Nafanlt @ Masarial & or

:  MovingCloud

°

¥ Nonev

Ewkova 49. Comparing GameObjects with 2 Inspectors

O Inspector mapouaotalel Tt mAnpodopleg avaloya LE TO €TUAEYUEVO QAVTIKEIMEVO OTOV

Editor. Autéc oL mAnpodopieg sivat :

R/
A X4

lNna GameObjects (mapadeiypatog xapilv, otnv mpoPoAn lepapxiag i Zknvig), ot
OLOTNTEC OAWV TWV OCUOCTATIKWV Kol Twv YAKwv Ttou, eudavilovtal amd Ttov
Inspector. OL OLOTNTEG MIMOPOUV VA EMEEEPYAOTOUV KOL TA OCUCTATIKA Vva

avadlataxbouv oto mapabupo Inspector.

lNa Custom Script Components eudavilovtalt otov Inspector oL Onuoéoleg
HETAPBANTEG. Ot HETABANTEC QUTEG UTTOPOUV VO EMEEEPYAOTOUV LLE TOV (HLO TPOTIO TTOU
enefepydletal o xpnotng AAAeg OLOTNTEG, MPAYUO TIOU ONnUaivel OTL Pmopel va
oploeL MOPAUETPOUC KOL TIPOETUAEYUEVEG TIHEG OTA SCript XwpPLG va TPOTIOMOLCEL TOV

KWOLKA.

Otav éva asset emAéyetal (yia mapadelypa, anod to napdbupo Project), o Inspector
gudavilel pubuioelg mov eAéyxouv Tov TPOTO LLE TOV OTolo To Asset €l0AyeTOL KOl
xpnoworoleital and tn Unity katd tnv ektéAeon. Na kabe tumo Asset, umdpyouv
O1kEG Tou puBuioelg. Noapadsiypota pubuicewv eloaywyng Asset mou pmopouv va

enegepyaotolv oto napdbupo Inspector mepAappavouv:

°

None v
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> Model Import Settings window.

> Audio Clip Import Settings window.

> Texture Import Settings window.

O Inspector mMapéxel OTOV XPROTN Kol KATIOLEC SuvATOTNTEC ylol TNV TIPOCOPHOYH TWV

components TIou MEPLEXEL WOTE va elval Sduvatn n MOPAUETPONOINCH TOUG avAAoya LE TLG

TIPOCWTIKEG ETUAOYEG TOU KABE Xpriotn. MEePLKEG A0 AUTEG lval :

e n Avadiataén twv Component tou GameObject. H avadiataén pmopet va yivel pe 2

TPOMoug, eite pe drag and drop Tou component ou BEAEL 0 XpriOTNG OTN CELPA TIOU

' ' ' ' ' ,
10 O¢Ael, site pe 8e€i KAk otov TiTAO TOU component kat Emetta Aoy yla
' ' ' '
HETAKivNon MAvw 1 K&Tw.
© Inspector a i © Inspector a:
@ < Cube | Static v @ v Cube v Static~
- Tag Untagged ¥ Layer Default hd ) Tag Untagged v  Layer Default v
v M Transform @ i i v ) Transform o 3t
Position X |-7.000117 Y|-0.5 Z 21.05001 Position X -7.000117 Y -0.5 Z 21.05001
Rotation X0 Y -80.00001 Z0 Rotation X 0 Y -90.00001 Z0
Scale X1 Y1 Z1 Scale X1 o1 21
I » B8~ Mesh Renderer @ 3 | » B v MeshRenderer ® = i
v B P lesh 211684 (Mesh Filter) @ i v B Pb_Mesh 21164 (Mesh Fil ~ Reset @ i
Mesh Cube (MeshRenderer) & pb_Mesh21164 ® Mesh Remove Component @
v [ v Mesh Collider e v B v Mesh Collider Move D N e
Convex Convex Capy
Is Trigger Is Trigger
Cooking Options Mixed.. - Cooking Options v
Material Mone (Physic Material) ® Material EndBetarapcasintoane ®
Mesh Properties... @
Mesh # pb_Mesh21164 ® es| e

Select Material

Ewkova 50. Avadiatagn twv Component tou GameObject

Mnyn : https://docs.unity3d.com/Manual/InspectorOptions.html

e 1 AvabBeon custom ekovibiwv oe GameObjects, scripts kat Prefabs. ESw o xpriotng

UMOpEL va avtloTtolyioel custom elkovidla oe avtikeipeva matyvidiov, Prefabs kat

scripts amo to mapdbupo tou Inspector. Autd ta ewkovidia Ba sudavilovral otnv

oknvh onwg sudavifovtal Kol Ta TPOETMIAEYUEVA €LKOVISLA TNC KAUEPAC KOL TWV

dwtwv.
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Otav o xpnotng alaleL 1o ewkoviblo evog asset, n Unity onuewwvel to

PYNdLOKO OTOLXELO WG TPOTIOTIOLNLEVO KAl TO version control system

kataypadel tnv alhayn.
© Inspector 2 i & Inspector o i
@ «| Main Camera Static ~ o GradientTestWindow Import Settings @
= Tag MainCamera ~ Layer Default - - Open | Execution Order...
¥ M Transform 9
© Inspector i
' i T
." ~  GermSlimeTarget Static
Sma T i *  Layer Target -
Select lcon one =
Select Overrides v
o =) e O e | -
Omaea | ° = :
o LTI LT LT X 28 Y 3.4 Z 87.62
OO0V 0 O
X0 Y 150 ZD
Other...
o X1 Y1 gl 1

» & ~ Capsule Collider o 3

Ewkova 51. AvaBeon custom ewkovibiwv oe GameObjects, scripts kat Prefabs

Mnyn : https://docs.unity3d.com/Manual/InspectorOptions.html

Mivakag 32. Icon Type

Icon Description:

Label icons are colored capsules. In the Scene view, they display the names of the items they’re
assigned to. Click a label icon to assign it.

Image-only icons are colored divots. They’re useful when you work with objects that may not have a
visual representation. For example, you can assign image-only icons to navigation waypoints so you
can see and select them in the Scene view. Click an image-only icon to assign it.

Asset icons are image Assets in your Scene that you use as custom icons. For example, you could use a
skull and crossbones icon to indicate danger areas in a game level. Click the Other button to open an
Object Picker window and select an image Asset to assign as an icon.

00

MnyA : https://docs.unity3d.com/Manual/InspectorOptions.html

e n evepyornoinon tou Debug Mode. Eival xpriolpo KAmoleg¢ $opEC O XPRoTng va
BAEmeL otov Editor povo Tig WOLOTNTEG Kal TG TIHEG oto mapdbupo tou Inspector.
Otav evepyomnoleital n emAoyn eviomiopol opAAPOTOC oV To component €xel script

tote delyvel Kal TIg private values, mapoAa autd dev €xel tnv duvatdtnta va TG

oANGEEL.
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+ T va evepyomnownBel to Debug Mode o xpriotng kavel kKAlk oto More ltems (:) yla va
avoi&el n emAoyn kat va kavel Debug.

+ T va yupioel miow oto Normal Mode kavel kAik cto More Items (i) kot Staléyet

Normal.
v B v| Mesh Renderer @ 3 ! v B v Mesh Renderer @ 3
¥ Materials Instance 1D -10180
Size 1 Local ldentfier In File 0
Element 0 @ SimpleGreybox ® Cast Shadows Two Sided i
¥ Lighting Receive Shadows ¥
Cast Shadows Two Sided v Dynamic Occludee v
Receive Shadows ~ Mation Vectors Per Object Motion -
Contribute Global Il « Light Probe Usage 1
Receive Global lllu Lightmaps v Reflection Probe Usat 1
Prioritize Illuminatic_| Ray Tracing Mode 2
¥ Lightmapping Ray Trace Procedural
Scale In Lightmap 1 Rendering Layer Masl 4294967295
Lightmap Paramete Scene Default Paramete~ | View Renderer Priority 0
Optimize Realtime ~ ¥ Materials
Max Distance 0.5 Size 1
Max Angle L 89 Element O @ SimpleGreybox ®
Ignore Normals Probe Anchor None (Transform) ®
Min Chart Size 4 (Stitchable) v Light Probe Volume O None (Game Object) ®
¥ Probes Lightmap Parameters Mone (Lightmap Parameters) ©
Light Probes Blend Probes v
Reflection Probes Blend Probes v
Anchor Override  None (Transform) ®
¥ Additional Settings
Motion Vectors Per Object Motion -

Dynarmie Occlusior v

Ewkova 52. Toggle Debug Mode

4.7.7 ZuvtopelLoelg NAnktpoAoyiou

ESw Ba avadepBolv ta mo onuavika keyboard shortcuts tou Unity Editor, Tou Visual
Studio Kal KAMOLoV EVTOAWV KATA TNV gyypodr) Tou KWSLKA yLa va lval o eVavAyvVwoTog

otov Inspector. OL o Baoikég cuvtopevoelg tou Unity Editor ivat :

Nivakag 33. Unity Popular Keyboard Shortcuts

Shortcut Type Shortcut Combination

e  Ctrl +S: Save changes.

e  Ctrl +Z: Undo.

e  Ctrl +Y: Redo.

e  Ctrl + D: Duplicate selected object(s).
e  Ctrl + X: Cut selected object(s).

e  Ctrl + C: Copy selected object(s).

e  Ctrl +V: Paste copied/cut object(s).
e  Ctrl + A: Select all objects.

General Shortcuts:
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e W: Move tool.

e E:Rotate tool.

e R:Scale tool.

e Q:Pantool.

e F:Frame selected object(s).

e  Shift + F: Frame all objects in the scene.

e At + Right-click: Orbit around pivot point.

Scene View Shortcuts:

e Alt +P: Play or pause the game.
e  Ctrl + P: Pause the game.
e  Shift + P: Step the game forward one frame while paused.

Game View Shortcuts:

e  Ctrl + Shift + N: Create a new empty GameObject.
e  Ctrl + G: Group selected objects into a new parent GameObject.
e Del: Delete selected object(s).

Hierarchy View Shortcuts:

e  Tab: Switch between Inspector and Scene/Game view.

e Spacebar: Toggle component foldout in the Inspector.

e  Shift + Spacebar: Toggle all component foldouts in the Inspector.
e  Ctrl + Shift + N: Create a new folder.

e  F2:Rename Selected Object.

e  Ctrl + Shift + D: Duplicate selected object(s) in the Project view.
e Del: Delete selected object(s) in the Project view.

Inspector View Shortcuts:

Project View Shortcuts:

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/ShortcutsManager.html

Mnyn : https://docs.unity3d.com/2018.1/Documentation/Manual/UnityHotkeys.html

OL 1o Baotkég cuvtopeVoelg yia to IDE tou Visual Studio eiva :

& Microsoft | Visual Studio 2019 DEFAULT KEYBOARD SHORTCUTS

SEARCH AND NAVIGATION

Visual Studio search Debug / Run / Stop "+/+E
Goto All Toggle Breakpoint

Go to Type / File / Member / Symbol Step Over

Navigate Backward / Forward Step Into

Go to Definition / Peek to Definition Step Out

Go to Implementation
Go to Next Error
Go to Next / Previous Result in List

EDITING AND REFACTORING

Quick Actions / Refactoring Suggestions

Method Info

Comment / Uncomment

Delete Line (without copying it)
Paste from keyboard buffer ring
Move Code Up / Down

Format Document / Selection
Surround with (... if/try/foreach)
Rename

Encapsulate Field

Remove and Sort Usings

Extract Method

DEBUGGING AND TESTING

Debug All Tests / Run All Tests

WINDOW MANAGEMENT
Select Active File in Solution Explorer

Open Tool Windows
Solution Explorer
Output Window
Error List
Team Explorer
Breakpoints
Next / Previous Tool Window
Close Current Tool Window
Go to Document to the Left / Right

Keep Preview Window Open

Configure keyboard shortcuts:

Most Recent / Least Recent Open Document

Full Screen(max window size/reduced menus)

Tools— Options; Environment = Keyboard

5850

]

e ]+ [0).[5]

Revised August 2021

Ewova 53. Popular keyboard shortcuts for visual studio

Mnyn : https://learn.microsoft.com/en-us/visualstudio/ide/default-keyboard-shortcuts-in-visual-studio?view=vs-2022
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4.8 Unity Project Settings

ESw Ba yivel pla moapouciaon Twv BAcKwV OTOLKELWY TTOU TIEPLEXOVTAL OTO PEVOU

TOU project settings kal OAwv Twv pubuicewv mou eival amapaitnta yla TV avamtuén Kot

™G  eKMALSeVTIKAG €dappoyng yla otabBepolC UTIOAOYLOTEG Kal €EUTIVEG  KLVNTEG

TAQTHOPUEC.
4.8.1 PUOmon Adaptive Performance

Adaptive Performance : H adaptive performance emutpénel oto xprnotn va

Aappavel feedback oxetikd pe tn BepUIKN KoL EVEPYELOKN KATACTAON TNG KWVNTAG CUCKEUNG
Kal va avtidpa avtiotoiywe. O xpriotng Umopet va Snpoupynoel epopUoyEC o avildpouv
OTIC OUEOUELWOELS TWV TACEWV TNG Beppokpaciog KoL ota CUMPAVTIA TNG OCUOKEUNG,
npokelpévou va e€aodpalilovtal otabepol pubuol kapé yio peyaAUTEPO XPOVIKO SlaoTnua

KO VoL amoTpEmeTalL To Oeputko throttling.

£ Project Settings i Ox
v Adaptive Performance Adaptive Performance
Samsung (Android)
Simulator View documentation
Audio f f
Device Simulator 1) corrasponding buld target. Uity wil download and instal the provider package I i is
Editor * | not already present. Disabling a provider will not autematically uninstall packages that
Graphics are already installed. To uninstall a provider package, use the Package Manager.
Input Manager
Package Manager O ™
Physics
Physics 2D Initialize Adaptive Performance on Startup ~*
Player
Preset Manager | | By clicking the checkbox to install a provider, you acknowledge that you have read
Quality * | and agreed to the terms and conditions found under “View licenses.”
Scene Template
Script Execution Order Providers
¥ Services Device Simulator Provider View licenses
Ads _
Analytics
Cloud Build
Cloud Diagnhostics
Collaborate

In-App Purchasing
Tags and Layers
TextMesh Pro
Time
Timeline
Version Contral
XR Plugin Management
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12 Project Settings t0x
v Adaptive Parfarmance Samsung (Android)
Samsung [Androidy
Simulator (] &
HAudio
Device Simulatar ¥ Runtime Settings
Editer At Performance Mos: |
ﬁ:ﬁ'ﬁ:ﬂvl ¥ Indener Settings
Physics Acthms al
Physics 20 Thernal Action Delay 10
Player Parfarmance Action Dalay 4
;’::;;”’"’9“ ¥ Scaler Settings Enabled  Visuallmpast  Target
Seript Exacution Qrdar ¥ Adaptiva Framerate o High = GPU | GPU | FillRata
Tagsand Layers Framerate
Texthiash Pro
Time Ninimum 15 (I B0 WaKiTm
WEX ¥ Adegtive Resalution v Low v GPU | FillRate
¥R Flugin Management Scale 1
Boundry
sl it 0.5 | ————_ 1 Maximum
¥ Adaptive Batching Cd Mediurmn = cPU
Seale 1
Adaptive LOD 4 High i GPU
Acdaptive Lut - Madium = CPL | GPU
Adaptive MEAA " Medium = GPU | FilRata
Adaptive Shadow Cascade 4 Medium + CPU | GPU
Adaptive Shadow Distance - Lo b GPU
Adaptive Shadowmap Resolution o Lo o GPU
Adaplive Shadow Quality - High = cPu|GPy
L -

hdaptive Serting Madium cPU

VRR Settings

4

I\ High- Sewed WA can incraase devica temparatura.

High-Spaed VRR ~
Auiternatic VRR o
¥ Development Settings
Legging |
Logging Fraquancy 50
Samsung Provider Logging

Ewova 54. Adaptive Performance

Nivakag 34. Various thermal and bottleneck conditions

Condition H Message

e Warning Level - Simulates a thermal warning level. The options are No Warning,
Throttling Imminent, and Throttling.

e Level - The temperature level simulates the skin temperature level of a device.

1)Thermal Options range between nominal temperature (0) and critical throttling
temperature (maximum level of 1.0).

e Trend - Temperature trends with a value below 0 simulate a temperature drop.
Values higher than 0 simulate a temperature increase.

e Bottleneck - Simulate the device bottleneck, which can be CPU, GPU, or target
frame rate bound. Target framerate is either VSync or the value set in
Application.TargetFramerate.

e Auto Control Mode - Sets CPU and GPU level automatically. If the system is
2)Performance throttling performance, the Control Mode is set to System and Auto Control
Mode has no influence.

e Target FPS - Simulates the application target framerate in frames per second.
e CPU Level - Simulates the frequency cap of the CPU in discrete levels.
e GPU Level - Simulates the frequency cap of the GPU in discrete levels.

3)Developer ||® Logging - Enable or disable logging from the Adaptive Performance subsystem.

Options e Logging Frequency - Control Adaptive Performance logging frequency in frames

Mnyn : https://docs.unity3d.com/Packages/com.unity.adaptiveperformance@2.1/manual/simulator.html
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Nivakag 35. Scaler

Setting Description

Enabled ||Defines if a scaler is enabled or disable. You can change this setting during runtime.

The visual impact can be high, medium or low and depends on how much visual change a quality
Visual ||settings change causes. The higher the visual impact the higher the cost. this means a Scaler level
Impact ||is increased more often than a level of a Scaler with a lower cost. You can change this setting
during runtime.

This setting can not be changed. It defines which bottleneck a Scaler targets. Those targets can be
Target ||CPU, GPU or Fillrate. If a bottleneck algins with the target of a scaler it triggers the highest cost
for this Scaler and the level is often increase.

Mnyn : https://docs.unity3d.com/Packages/com.unity.adaptiveperformance@2.1/manual/user-guide.html|

MNna kabe Scaler, Stapolpaletal €va cuvolo puBuicewv mou TEePLypAdouv To KOOTOC TOU
Scaler. To eninedo avfavetal mo ocuxva yla to Scaler 6co vdnAdtepo eival to k6otog. H
oMaynl tou emumédou evepyomolel pla oAAayr) mowotntag oto Scaler. Ou akoAouBeg

puBuioelc eival SlaBéoiueg yla kaBe Scaler.

NMivakag 36. The target of a Scaler

‘ Target H Bottleneck

CPU CPU bound

GPU GPU bound

FillRate |Target Frame Rate bound

To Adaptive Framerate amattel eAaylotn kot péylotn taxutnta Kapg. To Scaler B£tel to

Application.targetFrameRate o€ pa KATAAANAN T LETOEY QUTWVY TWV TLLWV.

Nivakag 37. Adaptive Framerate

Setting H Description

Minimum Defines the lowest framerate acceptable.

Maximum Defines the highest framerate the Scaler should target.

H Adaptive Resolution amattel éva eAdxloto kot éva péyloto oplo. To Scaler aAlalel tnv

ovaAuon Petafl autwyv TwV oplwv e Bripata rou opilovtat amnod To PéyLoTo eninedo.
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NMivakag 38. Adaptive Resolution

Setting Description

Minimum Boundary ||Defines the lowest scale acceptable.

Maximum Boundary ||Defines the highest scale desirable.

Defines the scale steps which are taken between minimum and maximum

Maximum Level
boundary.

4.8.2 PuBpioeig'Hyou

Audio : OL puBuioelg nxou oto Unity emttpénouv oto Xpriotn va pubpuilel Stadopeg
TITUXEG TNG avammapaywyng nxou oto matyvibl. O mpoemAeypévog UIKTNG NXOU UIMOPEL va
0pLOTEL, OL PUBUIOELC TTOLOTNTOG HXOU UMOPOUV VO TPOCAPHOCTOUV, TIAPAUETPOL XWPLKOU
AXOU UMOPOUV Vo OpLOTOUV Kal n popdr €€06ou nxou umopel va emheyel. Autég ol
puBuLoELg ETUTPEMETAL VA EAEYXOVTOL O TPOTIOC eMefepyaoiag, avapEng Kol avamopaywyns

Tou nNyou, e€acdalilovrag BEATIOTN amddoaon Kal LoTOTNTA XOU.

None

MNone

Ewkéva 55. PuBuioeig Hyouv
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Nivakag 39. 1610tNTeG pUOUiCEWVY N)XOU

Property

Function

Global Volume

HSet the volume for all sounds during playback.

Volume Rolloff Scale

Set the global attenuation rolloff factor for Logarithmic rolloff-based sources. The higher
the value, the faster the volume attenuates. Conversely, the lower the value, the slower
it attenuates.

Tip: A value of 1 simulates the “real world”.

Doppler Factor

Set how audible the Doppler effect is. Use 0 to disable it. Use 1 make it audible for fast
moving objects.

Tip: After setting the Doppler Factor to 1, you can tweak both Speed of Sound and
Doppler Factor until you are satisfied.

Default Speaker
Mode

Set which speaker mode should be the default for your project. The default is 2, which
corresponds to stereo speakers. For the full list of modes, see the AudioSpeakerMode
API reference.

Note: You can also change the speaker mode at runtime through scripting. See Audio
Settings for details.

System Sample Rate

Set the output sample rate. If set to 0, Unity uses the sample rate of the system.
Note: This only serves as a reference only, since certain platforms allow you to change
the sample rate, such as iOS or Android.

‘DSP Buffer Size

HSet the size of the DSP buffer to optimize for latency or performance.

H‘Default

HDefauIt buffer size.

|:HBest Latency

HTrade off performance in favour of latency.

H‘Good Latency

HBaIance between latency and performance.

|:HBest Performance

HTrade off latency in favour of performance.

Max Virtual Voices

Set the number of virtual voices that the audio system manages. This value should
always be larger than the number of voices played by the game. If not, Unity displays
warnings in the console.

Max Real Voices

Set the number of real voices that can play at the same time. At every frame, the loudest
voice is picked.

Spatializer Plugin

Choose which native audio plugin to use in order to perform spatialized filtering of 3D
sources.

Ambisonic Decoder
Plugin

Choose which native audio plugin to perform ambisonic-to-binaural filtering of sources.

Disable Unity Audio

Enable to deactivate the audio system in standalone builds.

In the Editor the audio system is still on and supports previewing audio clips, but Unity
does not handle calls to AudioSource.Play and AudioSource.playOnAwake in order to
simulate behavior of the standalone build.

Enable Output
Suspension (Editor
Only)

When enabled automatically suspends audio output after detecting that the output has
been silent for a long duration (editor only) Suspending the audio system disables a
mechanism in the operating system that prevents the computer from going into sleep
mode

Virtualize Effect

Enable to dynamically turn off effects and spatializers on AudioSources that are culled in
order to save CPU.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-AudioManager.html
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4.8.3 PuBpioelg Burst Compiler

Burst AOT Settings: Ot puBuiocelg tou Burst AOT (Ahead-Of-Time) mapéxouv enlo-

VEG OTO XpNotn yla TN BeATiotonoinon tng eKTEAEONG TOU KWOLKA PECW TOU UETOYAWTTLOTH
Burst. H petayAwrttion tou Burst pmopel va evepyomolnBel yla oUyKEKPLUEVES TIAATHOPUEG
Kal N KABe pla amod auteg €xel Sladopeg pubuioslg yia to petayAwttiotn. H texvoloyia
Burst petadpalel tov kwdika cag amno IL/.NET bytecode oe BeAtiotomolnpévo eyyevy Kwdt-

ka CPU mou XpnoLUomoLEL TOV peTayAwTTioTr LLVM.

£ Project Settings

Adaptive Performance BLII’St AOT Settings

Audio
Burst AOT Settings -] =
Editor
Graphics
URP Global Settings E timisations
Input Manager orc ug Information
Memory Settings
Package Manager
Physics
Physics 2D

Enable Burst Compilation

Default
bled Warnings*

nmon across all platforms

Ewkova 56. PuBpuicelg Burst Compiler yia Android

Mnyn : https://docs.unity3d.com/Packages/com.unity.burst@1.8/manual/index.html

4.8.4 PuBuioeig Editor

Editor Settings: To Unity Remote eival pia epappoyn mou pmopeite va katefaoste
Kal n omola €xeL oxeblaotel yla va Bonbrnost otnv avamtuén Android, iOS kot tvOS.
Erutpénel tn ok NG edbappoyng oag o€ KIVNTEG OUOKEVEG. Mrmopel va emheyel o TUTIOG
NG OUOKEUNC yLa T dokiun Unity Remote. Katda tn petadoon tng 066vng tou matyvidiol
oTn ouoKeun Léow tou Unity Remote, unopel va emileyel o TUMog cuumnieong ekovag. OL
emAoyEG meplhappavouv JPEG 1 PNG, pe to JPEG va eival n mpoemiheyuévn emnhoyn. H
avaAuon otnv omola ekteAsital To matyvidl oto Unity Remote pmopel emiong va eniheyel, pe
emAoyég ywo Downsize kat Normal. Mmopel va emideyel n mnyn twv joysticks mou
xpnowomnolovvtal, eite Remote (ouvdebepévo oe ouokeun mou ekteAel Unity Remote) eite
Local (ouvbedeuévo otov umoAoylotr Tou ekteAel tov Editor). To Unity Remote mapéyet
EMioNg €MAOYEG yla pubuioslc eAéyxou ekdooswv, TPOMouG serialization Yndlakwv
otolxelwv, MpoemAeypévoug Tpomoug cuumnepldopdg, asset pipeline versions kal moAAQ

aAAaL.
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B> Google Piay  maime  spasmoris T

Unity Remote 5

[ oo R

Ewodva 57. Edappoyn Unity Remote oto Google Play Store

Mnyn : https://play.google.com/store/apps/details?id=com.unity3d.mobileremote

Prefab (1)

Ewkova 58. PuBuioslg tou Editor

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-EditorManager.html
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H edappoyn Unity Remote 5 gival pia moAU KaAn TPAKTLKA yla va BAETEL o
XPNotnG nwg Ba daivetal n ebpappoyn otav oAokAnpwOel xwplc va mpémnel

VO EYKATAOTHOEL TO EKTEAECLUO QPXELO OTNV CUCKEUN.

4.8.5 PuBpioei Mpadikwv

Graphics Settings: AUTEG OL PUBLLLOELG ETULTPEMOUV OTOUG TIPOYPAUUATIOTEG VA €-

dapudlouv odalplkég pubuioels yla ta ypadikd ota £pya toug. OL pubuioels ypadikwv me-

ptAapBavouv dladopeg opadeg OLOTATWY, cuPNEPAABAVOUEVWY TwV puBuicewv Scrip-

table Render Pipeline Settings, Camera Settings, Tier Settings, Built-in shader settings, Al-

ways-included Shaders, Shader stripping, Shader loading kat Culling settings.

R/
o

e

H emloyn Scriptable Render Pipeline Settings €mtpémnel oToOUC MPOYPAUUATIOTEG vVa
oploouv TovV TpPOETAEYUEVO aywyo amodoong ypadlkwy yla To £€pyo TOuG. Auto
neplhapPavel tnv avabeon evog Render Pipeline Asset mou kaBopilel Tov aywyo
anodoong mou Ba xpnowuomnoinOeL.

H opdada Camera Settings eAéyxel puBuioelg amodoong, onw¢ n Asttoupyla
taflvounong dwadavelag, o afovag tafivopunong SladAavelag KoL 0 TTPOCOPHOCUEVOC
afovag yla tnv Talvopnon aVTIKELLEVWY PE BAON TNV amdoTacn 1 TNV TIPOOTTTIK.

H katnyopilo Tier Settings EeTITPEMEL OTOUC TPOYPAUMOTIOTEG VA TPOTIOTIOLOUV TIC
puBuioelc anodoong kal cuvtaéng okiaong pe Paon SiadopetikolC TUMOUCG UALKOU.
MNephapPavel €mAOYEC yloL TNV TPOCAPUOYN TNG TUTIKAG Tolotntag shader, twv
OVLXVEUTWV OVTOVAKAOONG, TWV AEMTOMEPWV KOVOVIKWV XOPTWV, TWV OKLWV, TNG
anodoong HDR kat tng emhoyng Stadpoung amodoonc.

H evotnta Built-in shader settings map£yet emloy£g yia Tov kaBoplopo Twy shader mou
xpnotpormnotovvtal yia to Deferred rendering, toug deferred reflection probes(rmaAatog
KOl KOLVOUPYLOG TPOTIOC), TIC OKLEG XwWPou 08ovnc, ta Stavuopata kivnong ta Depth
Normals, ta lens flares kat ta light halos, pe emAoyég yla evowpatwpévoug shaders
npoocappoopEvoug shaders.

H emdoyn Always-included Shaders emitpénel otoug MPoOypaMATIOTEG va kaBopilouv

shaders 1 mapaAlayég shaders mou mepllapBavovtal ce kaBe build. O puBuioelg
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anoyVuvwong shaders kaBopilouv T ocupnepltdpopd TNG QAMOYUUVWONG TWV
axpnowuomnointwyv napallaywv shaders otn dnuloupyia kat ol pubuiocelg poptwong
shaders Stapopdwvouv Tov TPOMO pe Tov omolo ol cuMoyég mapaAlaywv shaders
npoBepuaivovtat otnv edpapuoyn.

s TéMog, oL puBuioelg Culling mpoodépouv Tov EAeyxo Tou camera-relative culling yla ta
dWTA KAl TG OKLEG, ETUTPEMOVIAC OTOUC TIPOYPOUHATIOTEG Vo BEATLOTOMOLOOUV TO

culling pe Bdaon t™ B6€on NG KAREPAG.

Nivakag 40. Camera Settings

‘ Property ” Function
Define the order for rendering objects by their distance along a specific axis. Renderers in
Unity are sorted by several criteria, such as their layer number or their distance from the
Transparency Sort
Mode camera
. This is generally only useful in 2D development: for example, sorting Sprites
by height or along the Y-axis.
Default Sort objects based on the Camera mode.
Perspective Sort objects based on perspective view.
Orthographic Sort objects based on orthographic view.
Custom Axis Sort objects based on the sort mode defined with the Transparency Sort Axis.
T Sort .
A:(ai\:sparency or Define a custom Transparency Sort Mode.
MnyA : https://docs.unity3d.com/Manual/class-GraphicsSettings.html
Nivakag 41. Evowpatwpéva Shader Settings
Rendering path Shader to use
Deferred Use with Deferred shading.

Deferred Reflection |[|Use with Reflection Probes along deferred lighting.

Screen Space shadows||Use with cascaded shadow maps for directional lights on PC/console platforms.

Legacy deferred Use with Legacy Deferred lighting.

Motion vectors Use for object-based motion vector calculations.
Lens Flare Use with Lens Flares.

Light Halo Use with Light Halos.

126



https://docs.unity3d.com/Manual/class-GraphicsSettings.html
https://docs.unity3d.com/Manual/RenderTech-DeferredShading.html
https://docs.unity3d.com/Manual/class-ReflectionProbe.html
https://docs.unity3d.com/Manual/RenderTech-DeferredLighting.html
https://docs.unity3d.com/Manual/class-Flare.html
https://docs.unity3d.com/Manual/class-Halo.html

4. MedoboAoyia

Nivakag 42. Shader Stripping properties and functions

Property ” Function
Lightmap . . _— . .
Modes Determine the shader variant stripping behavior for lightmap-related shaders.
. Unity examines the scenes in the build and automatically strips variants that are not used in those
Automatic . .
scenes. This is the default setting.
Choose to manually include or exclude variants for the following lightmap modes:
* Baked Non-Directional
* Baked Directional
Custom * Realtime Non-Directional
* Realtime Directional
* Baked Shadowmask
* Baked Subtractive
Fog Modes Determine the shader variant stripping behavior for shaders that relate to Unity’s built-in fog effect.
. Unity examines the scenes in the build and automatically strips variants that are not used in those
Automatic .. .
scenes. This is the default setting.
Choose to manually include or exclude variants for the following fog modes:
* Linear
Custom " .
Exponential
* Exponential Squared
Instancin . . . . . .
Variantls g Determine the shader variant stripping behavior for shaders that relate to GPU instancing.
Strip Unused Unity only includes variants for GPU instancing for a given shader if at least one material that uses
p that shader has Enable instancing enabled. This is the default setting.
Strip All Strip all variants for GPU instancing, even if they are being used.
Keep All Include all variants for GPU instancing, even if they are being used.
Nivakag 43. Shader Loading properties and functions
Property H Function

Preloaded shaders |[The shader variant collections to prewarm on application start.

Preload shaders

after showing first |[|If enabled, Unity loads and prewarms them after the first scene has fully loaded. Otherwise,

scene

When Unity prewarms the shader variants specified in Preloaded shaders.

Unity loads and prewarms them before showing the first scene.

Preloaded shaders ||scene.

How Unity prewarms the shader variants specified in Preloaded shaders, if Preload shaders
after showing first scene is enabled.
If the value is 0, Unity preloads all shader variants on the next frame after it shows the first

Otherwise, Unity preloads new shader variants over multiple frames after it shows the first
scene. In a given frame, it prewarms shader variants until it reaches that time limit set here.
After that, it does not begin prewarming new shader variants until the next frame.
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Nivakag 44. Tier Settings properties and functions

Property ” Function
Zt::l(i:lta;,rd Shader Set the quality of the Standard Shader to High, Medium, or Low.

Projection

Reflection Probes Box

Enable projection for reflection UV mappings on Reflection Probes.

Reflection Probes
Blending

Enable blending on Reflection Probes.

Detail Normal Map HEnabIe Detail Normal Map sampling, if assigned.

Enable
Semitransparent
Shadows

Enable Semitransparent Shadows. This adds or removes the
UNITY_USE_DITHER_MASK_FOR_ALPHABLENDED_SHADOWS shader compiler define.

Enable Light Probe
Proxy Volume

Enable rendering a 3D grid of interpolated Light Probes.

Cascaded Shadows

Enable using cascaded shadow maps.
This adds or removes the UNITY_NO_SCREENSPACE_SHADOWS shader compiler define.

Prefer 32 bit shadow

Enable 32-bit float shadow map when you are targeting PS4 or platforms using DX11 or DX12.
Most platforms have a fixed shadow map format that you can’t adjust. These vary in format, and can be
16-bit, 24-bit, or 32-bit, and can also be either float- or integer-based. 32-bit shadow maps give higher

maps quality shadows than 16-bit, but use increased memory and bandwidth on the GPU.
Note: To use 32-bit shadow maps, make sure the depth buffer is also set to 32-bit.
|Use HDR “Enable High Dynamic Range rendering for this tier. |
HDR Mode Select the format to use for the HDR buffer when HDR
is enabled for the current Graphics Tier. By default, this is set to FP16.
H|FP16 HCoIor render texture format, 16-bit floating point per channel. |

[[r12611810

||COIor render texture format. R and G channels are 11-bit floating point, B channel is 10-bit floating point.

Rendering Path

Choose how Unity should render graphics. Different rendering paths affect the performance of your
game, and how lighting and shading are calculated. Some paths are more suited to different platforms
and hardware than others.

Deferred rendering is not supported when using Orthographic projection. If the camera’s projection
mode is set to Orthographic, these values are overridden, and the camera always uses Forward
rendering. For more information, see Rendering Paths.

The traditional rendering path. This supports all the typical Unity graphics features (normal maps, per-
pixel lights, shadows etc.). However under default settings, only a small number of the brightest lights

Forward are rendered in per-pixel lighting mode. The rest of the lights are calculated at object vertices or per-
| object.
Deferred Deferred shading has the most lighting and shadow fidelity, and is best suited if you have many real-time

lights. It requires a certain level of hardware support.

Legacy Vertex Lit

Legacy Vertex Lit is the rendering path with the lowest lighting fidelity and no support for real-time
shadows. It is a subset of Forward rendering path.

Legacy Deferred
||(light prepass)

Legacy Deferred is similar to Deferred Shading, just using a different technique with different trade-offs.
It does not support the Unity 5 physically-based standard shader.

Realtime Global
lllumination CPU
Usage

The CPU budget you allow Enlighten Realtime Global lllumination to use for lighting calculations at
runtime. Increasing this makes the system react faster to changes in lighting at a cost of using more CPU
time. Note: Some platforms allow all CPUs to be occupied by worker threads whereas some enforce
maximums. For example, some gaming consoles allow a maximum of 4 CPU cores. For Android devices, if
it is a bigLittle architecture, only the little CPUs are used; otherwise, the maximum is one less than the
total number of CPUs.

H|Low ||25% of the allowed CPU threads are used as worker threads. |
I:HMedium ||50% of the allowed CPU threads are used as worker threads. |
H|High ||75% of the allowed CPU threads are used as worker threads. |
I:HUn/imited ||100% of the allowed CPU threads are used as worker threads. |
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Graphics

Scriptable Render Pipeline Settings

Y 3 der Pipeline Asset
Graphics
UR Camera

Input ra ncy IETI

r Settings

Low (Tier 1)

Medium (Tier 2)

High (Tier 3)

in Shader Settings

1 Built-in shader
Built-in shader
Built-in shader
Built-in shader
Built-in shader
Built-in shader
Built-in shader
Built-in shader

Always include

Shader Stripping

Automatic
Automatic
Strip Unused

al variants

Ewdva 59. Graphics Settings
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4.8.6 PuOpuicelg Xelplopou

Input Manager: ESw 0 XpnoTNnG UMOPEL VA OPLOEL TOV TPOTO Tou Ba YeTaL n

Swadpaon tou pe TNV edapuoyn.H pnxoavn umootnpulel €0060 amd TOAAOUG TUTIOUG

OUOKEUWV £l00d0U, OTIWC:
e [ANKTpoAdyLa KaL TTOVTIKLA
e Joysticks
e 000vec adnc

e Auvatotnteg aviyveuong Kivnong KnNTwvV CUOCKEUWV, OTMWC ETILTOXUVOLOUETPA I

YUPOOKOTILO
e VR & AR controllers
H Unity umootnpilel tnv €il0odo péow SU0 EEXWPLOTWY CUCTNHATWVY:
e Input Manager o omnoiog anotelel tnv default emloyn tng unxavng

e To Input System mou elval €va TAKETO TOU TIPEMEL va €yKaTAoTaOel HEOw TOU
ALOXELPLOTA TIAKETWVY TPV O XPNOTNG UIMOPECEL VA TO XPNOLUOTOLNOEL. Amaltel To
nieplBailov ektéleoncg .NET 4 kat 6ev Aeltoupyel o€ €pya mou XPNOLUOTOLOUV TO

TaALo meptBaAlov ektédeonc .NET 3.5.
O Alaxelplotig el06dou xpnotuomolel Toug akoAouBoug TUTIouG yLa EAeyxo €Ll0060U :

e Key avadépetal os onolodnmoTe MANKTPO TAVW O £va MANKTPOAOYLO, Omwc to W,
To Shift rj To spacebar.

e To KOUUTIL avadEPETOL O OMOLOSNTIOTE KOUUTL O £€va GUOIKO XELPLOTHPLO (TTX.
gamepads), Ow¢ To KOUUTIL X o€ £va TNAEXELPLOTHPLO.

e ’'Evag €LKOVIKOG dfovag avtloTolyiletal o €va XELPLOTNPLO, OTWG EVOL KOUUTTL 1 €va
TANKTPO. OTaV 0 XPNOTNG EVEPYOTIOLEL TO XELPLOTAPLO, O Afovag AQUBAVEL pla TN

010 €Upoc¢ [-1..1]. Mmopel va XpNOLUOTIOLCEL QUTH TNV TLUA OTA CEVAPLA TOU.
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Input Manager

Q:

use Button

Motion from all Joysticks

Ewkova 60. Input Manager

Nivakag 45. Input Axis Properties and Functions

‘ Property

|| Function

‘Name

||Axis name. You can use this to access the axis from scripts.

Descriptive Name,
Descriptive Negative
Name

These values are deprecated and do not work. Previously, they displayed for the user on the
Rebind Controls screen at startup, but this screen has also been deprecated.

Negative Button,
Positive Button

The controls to push the axis in the negative and positive direction respectively. These can
be keys on a keyboard, or buttons on a joystick or mouse.

Alt Negative Button,
Alt Positive Button

Alternative controls to push the axis in the negative and positive direction respectively.

Gravity ”Speed in units per second that the axis falls toward neutral when no input is present.
How far the user needs to move an analog stick before your application registers the
Dead movement. At runtime, input from all analog devices that falls within this range will be
considered null.
. Speed in units per second that the axis will move toward the target value. This is for digital
Sensitivity .
devices only.
Sna If enabled, the axis value will reset to zero when pressing a button that corresponds to the
P opposite direction.
The type of input that controls the axis. Select from these values:
Tvpe - Key or Mouse button
P - Mouse Movement
- Joystick Axis
Axis ”The axis of a connected device that controls this axis.
JoyNum The connected Joystick that controls this axis. You can select a specific joystick, or query

input from all joysticks.

MnyA : https://docs.unity3d.com/Manual/class-InputManager.html
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Actions tion Properties

move

Interactions

Ewkova 61. Input System

Mnyn : https://docs.unity3d.com/Packages/com.unity.inputsystem@1.6/manual/index.html

4.8.7 Package Manager

Package Manager: O &laxelplotr¢ makétwv oto Unity yxpnolgomoleital yia tn

Slaxeiplon Twv MAKETWY AOYLOULKOU TIOU XPNOLUOTIoloUVTOL 0TO TeEpBAANOV avamTuéng tng
unxovng Unity. Méow tou SLaXELPLOTA TIOKETWY, TA TIAKETO UTTOPOUV va gloaxbouv, va
evnuepwBOouv N va adalpebolv amnod va project. EmutAéov, n unxavn Unity umootnpilel
SuvatoTnNTa EYKATAOTAONC TIAKETWY amod eEWTEPLKEC MNYEG, OMwC To Unity Asset Store 1} to
GitHub, yla va emekteilvel T SuvatotnTeC Kat TG Attoupyieg Tou mepBaAAovtog avamtuéng

€vOG project.

Package Manager

General

com.example

2

Ewkova 62. Awaxelpiotrg Nakétwv
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NMivakag 46. Settings for the Package Manager

Icon Description

Under the Advanced Settings section, toggle whether or not pre-release packages and package de-
pendencies are visible in the Package Manager window.

Add, modify, and remove scoped registries for your project under the Scoped Registries group,
which contains the following areas:

The list of scoped registries currently defined for this project

The details for the selected scoped registry

0000

Mnyn : https://docs.unity3d.com/Manual/class-PackageManager.html

Mo KaAf TIPAKTLKA €lval n evepyomoinon tng eUdAvVIoNG TOKETWY pre
release yla va €xeL tnv duvatotnta o XPNOTNG Vo EMAEEEL T TTLO

KavoUpyla epyaleia yla To project tou.

ESw B€AeL mpoooyn ylatt autd ta epyodeia emeldn elval akopo oe

TELPOUATLKO 0TASL0 evOEXOUEVOG va UnV SouAelouv cwoTd.

4.8.8 PuBuioeig Mnxavig @uowkng 3D

Physics: PuBuioelg tngUnity unxavng Ouokng yia 6Ao to project (global settings)
ylia 3D duowkn. OL puBuioslg autég nmpoaodlopilouv ta opla g akpifelag tng GUOIKAG
TIPOOOUOLWaONG, UE TN YEVIKN apxn OTL pla To akpLBr¢ mpooopoiwaon entpépel avénuevn
anaitnon tng enefepyaotikig LoxLog. Etol, auTtég oL puBbuioslg mapéxouv €vav TpOTo yla

TNV OIOKTNOoN ULag Loopportiag LeTafl akpifelag kat anddoong.
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Physics

Persistent Contact Manifg»

Ewdva 63. PuBuiocelg Quowkng 3D
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Nivakag 47. Physics 3D properties and functions

Property Function
Use the x, y and z axes to set the amount of gravity applied to all Rigidbody components. For
realistic gravity settings, apply a negative number to the y axis. Gravity is defined in world units
Gravity per seconds squared.

Note: If you increase the gravity, you might need to also increase the Default Solver Iterations
value to maintain stable contacts.

Default Material

Set a reference to the default Physics Material to use if none has been assigned to an individual
Collider.

Bounce Threshold

Set a velocity value. If two colliding objects have a relative velocity below this value, they do not
bounce off each other. This value also reduces jitter, so it is not recommended to set it to a very
low value.

Default M
efault a).( Define the default value for the maximum depenetration velocity (velocity that the solver can
Depenetration . . . . .
X set to a body while trying to pull it out of overlap with the other bodies).
Velocity
Set a global energy threshold, below which a non-kinematic Rigidbody (that is, one that is not
Sleep Threshold controlled by the physics system) may go to sleep. When a Rigidbody is sleeping, it is not

updated every frame, making it less resource-intensive. If a Rigidbody’s kinetic energy divided
by its mass is below this threshold, it is a candidate for sleeping.

Default Contact
Offset

Set the distance the collision detection system uses to generate collision contacts. The value
must be positive, and if set too close to zero, it can cause jitter. This is set to 0.01 by default.

Colliders only generate collision contacts if their distance is less than the sum of their contact
offset values.

Default Solver
Iterations

Define how many solver processes Unity runs on every physics frame. Solvers are small physics
engine tasks which determine a number of physics interactions, such as the movements of
joints or managing contact between overlapping Rigidbody components.

This affects the quality of the solver output and it’s advisable to change the property in case
non-default Time.fixedDeltaTime is used, or the configuration is extra demanding. Typically, it’s
used to reduce the jitter resulting from joints or contacts.

Default Solver
Velocity Iterations

Set how many velocity processes a solver performs in each physics frame. The more processes
the solver performs, the higher the accuracy of the resulting exit velocity after a Rigidbody
bounce. If you experience problems with jointed Rigidbody components or Ragdolls moving too
much after collisions, try increasing this value.

Queries Hit Enable this option if you want physics queries (such as Physics.Raycast) to detect hits with the
Backfaces backface triangles of MeshColliders. By default, this setting is disabled.
. . Enable this option if you want physics hit tests (such as Raycasts, SphereCasts and SphereTests)
Queries Hit . . . . . -
Triggers to return a hit when they intersect with a Collider marked as a Trigger. Individual raycasts can
Eg override this behavior. By default, this setting is enabled.

. Enable this option to enable the adaptive force. The adaptive force affects the way forces are
Enable Adaptive . . . . . . .
Force transmitted through a pile or stack of objects, to give more realistic behaviour. By default, this

setting is disabled.

Auto Simulation ||Enab|e this option to run the physics simulation automatically or allow explicit control over it.

Auto Sync
Transforms

Enable this option to automatically sync transform changes with the physics system whenever a
Transform component changes. By default, this setting is disabled.

Contact Pairs
Mode

Choose the type of contact pair generation to use.

Default Contact
Pairs

Receive collision and trigger events from all contact pairs except kinematic-kinematic and
kinematic-static pairs.

Enable Kinematic
Kinematic Pairs

Receive collision and trigger events from kinematic-kinematic contact pairs.

Enable Kinematic
Static Pairs

Receive collision and trigger events from kinematic-static contact pairs.
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Property

Function

Pairs

Enable All Contact

Receive collision and trigger events from all contact pairs.

Broadphase Type

Choose which broad-phase algorithm to use in the physics simulation. See NVIDIA’s
documentation on PhysX SDK and Rigid Body Collision.

Broadphase

Sweep and Prune

Use the sweep-and-prune broad phase collision method (that is, sorting objects along a single
axis to rule out having to check pairs that are far apart).

Automatic Box

This algorithm is similar to the Multibox Pruning one, except that it can also automatically
compute the world boundaries and number of subdivisions. It maintains the set of grid cells and
uses the regular sweep-and-prune approach to work out potentially overlapping pairs of

Pruni . . . .
runing colliders. It usually helps with big scenes where a single Sweep and Prune would produce lots of
extra false positives.
Friction Type “Choose the friction algorithm used for simulation.

Patch Friction
Type

A basic strong friction algorithm which typically leads to the most stable results at low solver
iteration counts. This method uses only up to four scalar solver constraints per pair of touching
objects.

One Directional
Friction Type

A simplification of the Coulomb friction model, in which the friction for a given point of contact
is applied in the alternating tangent directions of the contact’s normal. This requires more
solver iterations than patch friction but is not as accurate as the two-directional model. For
Articulation bodies to work with this friction type, set the Solver Type to Temporal Gauss
Seidel.

Two Directional
Friction Type

Like the one-directional model, but applies friction in both tangent directions simultaneously.
This requires more solver iterations but is more accurate. More expensive than patch friction for
scenarios with many contact points because it is applied at every contact point. For Articulation
bodies to work with this friction type, set the Solver Type to Temporal Gauss Seidel.

Enable Enhanced
Determinism

Simulation in the scene is consistent regardless the actors present, provided that the game
inserts the actors in a deterministic order. This mode sacrifices some performance to ensure this
additional determinism.

Enable Unified
Heightmaps

Enable this option to process Terrain collisions in the same way as Mesh collisions.

Solver Type

||Choose the PhysX solver type to use for the simulation.

Projected Gauss
Seidel

The default PhysX solver.

Temporal Gauss
Seidel

This solver offers a better convergence and a better handling of high-mass ratios, minimizes
energy introduced when correcting penetrations and improves the resistance of joints to
overstretch. It usually helps when you experience some erratic behavior during simulation with
the default solver.

Layer Collision
Matrix

Define how the layer-based collision detection system behaves. Select which layers on the
Collision Matrix interact with the other layers by checking them.

Cloth Inter- Specify one set of particles for cloth inter-collision to make fabrics in your game move more
Collision realistically.
Define the diameter of a sphere around each intercolliding Cloth particle. Unity ensures that
Distance these spheres do not overlap during simulations. Distance should be smaller than the smallest
distance between two particles in the configuration. If the distance is larger, cloth collision may
violate some distance constraints and result in jittering.
Stiffness How strong the separating impulse between intercolliding Cloth particles should be. The cloth
solver calculates this and it should be enough to keep the particles separated.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-PhysicsManager.html
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4.8.9 PuBpioceigc Mnxavig @uowkng 2D

Physics 2D: Ot mapakdtw puBuioelg diaxelpilovral Tig mMaykOOULEG PUBULOELG TOU
Project yia ta Physics 2D oto oUotnua ¢puaotkng tng Unity, oL omoieg kaBopilouv ta 6pla tng
akpiBelag tn¢ mpooopoiwong puoikig yla ta 2D GameObjects. H mio akpLBr¢ mpocopoiwon
amnaltel HeyaAUtepn eNefepyaoTikn LOXU, KOL QUTEG OL PUBULCELG ETILTPEMOUV TOV XPHOTN Va
TIC TIOPAETPOTIOLNOEL HETAEY aKkpiBelag kal amodoong omou tapldlel KAAUTEPA OTO £pYO
ToU.

Physics 2D

General Settings Layer Collision Matrix

Gravity X 0 Y -9.81

Default Material \ (P Material 2D)

Max Angular
M ranslati

Max Rotation

Time To Sleep
Linear Sleep Tolerance

Angular Sleep Tolerance

ies Start In
On Disable
Reuse Collision Callback
Transforms
Simulation Mod

Use Sub

30 0.03333 seconds (delta time)
Everything
All Colliders, Colliders Outlined, Colliders Sleeping

Multithreading

Ewkova 64. PuBuiocelg Quoikig 2D
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Nivakag 48. Physics 2D properties and functions

Property Function
Gravity Set the amount of gravity applied to all Rigidbody 2D GameObjects. Usually you only set

gravity for the negative direction of the y-axis.

Default Material

Set a reference to the Physics Material 2D to use if none has been assigned to an individual
Collider 2D.

Velocity Set the number of iterations made by the physics system to resolve velocity effects. Higher
Iterations numbers result in more accurate physics calculations but the Editor requires more CPU time.
Position Set the number of iterations made by the physics system to resolve position changes. Higher
Iterations numbers result in more accurate physics calculations but also requires more CPU time.
Bounce Set the threshold for elastic collisions. Unity treats any collisions with a relative linear
Threshold velocity below this threshold as inelastic, so no bounce will occur.

Max Linear Set the maximum linear position correction used when solving constraints (from a range
Correction between 0.0001 to 1000000). This helps to prevent overshooting.

Max Angular Set the maximum angular correction used when solving constraints (from a range between
Correction 0.0001 to 1000000). This helps to prevent overshooting.

Max Translation
Speed

Set the maximum linear speed of a Rigidbody 2D GameObject during any physics update.

Max Rotation
Speed

Set the maximum rotation speed of a Rigidbody 2D GameObject during any physics update.

Baumgarte Scale

‘Set the scale factor that determines how fast Unity resolves collision overlaps.

Baumgarte Time
of Impact Scale

Set the scale factor that determines how fast Unity resolves time-of-impact overlaps.

Time to Sleep

Set the time (in seconds) that must pass after a Rigidbody 2D stops moving before it goes to
sleep.

Linear Sleep
Tolerance

Set the linear speed below which a Rigidbody 2D goes to sleep after the Time to Sleep
elapses.

Angular Sleep
Tolerance

Set the rotational speed below which a Rigidbody 2D goes to sleep after Time to Sleep
elapses.

Default Contact
Offset

Set a proximity distance value for Colliders to be considered in contact, even when they
aren’t actually in contact. Colliders whose distance is less than the sum of their
contactOffset values generate contacts, which causes the collision detection system to
predictively enforce the contact constraint even when the objects are slightly separated.
Caution: Reducing this value too far can slow down Unity’s ability to calculate continuous
polygon collisions. Conversely, increasing the value too much might create artifacts for
vertex collisions.

Simulation . L .
Select when Unity executes the 2D physics simulation.
Mode
Fixed Select this to have Unity execute the physics simulation immediately after
Update MonoBehaviour.FixedUpdate is called.
Select this to have Unity execute the physics simulation immediately after
Update MonoBehaviour.Update is called. When you select this mode, additional
properties are visible.
‘Script HSeIect this to manually execute the physics simulation via Physics2D.Simulate.

Simulation Layers

Select which layer(s) Unity simulates when Simulation Mode is set to FixedUpdate or Update.
The Everything option is selected by default, which automatically selects all layers and includes
all of them in the physics simulation. You can select which specific layer(s) to include in the
simulation, and Unity will only simulate the Rigidbody2D, joints, effectors, and contacts between
Collider2D on those selected layers.
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Property Function
Queries Hit Enable this option if you want Collider 2Ds marked as Triggers to return a hit when any physics
Triggers query (such as Linecasts or Raycasts) intersects with them. Defaults to enabled.

Queries Start In  ||[Enable this option if you want physics queries that start inside a Collider 2D to detect the Collider
Colliders they start in.

Callbacks On
Disable

Enable this option to produce collision callbacks when a Collider with contacts is disabled.

Enable this setting to have the physics system reuse a single Collision2D instance for all collision

Reuse Collision . . L - .
callbacks. Disable to have the physics system create a new Collision2D instance for each collision

Callbacks callback instead.

Auto Sync Enable this option to automatically sync transform changes with the physics system

Transforms P ysy & phy ¥ '

Gizmos Select the types of physics 2D gizmos to be drawn within the Editor. You may select multiple
options.

| ||Nothing ||Se|ect this to deselect every option. No physics 2D gizmo will be drawn.

| ||Everything ||Se|ect this to select every option.

Select this to have all Colliders drawn without having to select them in the

All Collider
Colliders Hierarchy window.
Colliders Select this to have Colliders drawn with an outline (you can customize the
Outlined outline’s color in 2D Physics Preferences).
Colliders Select this to have all Colliders drawn using the Fill color specified in the 2D
Filled Physics Preferences.
Colliders Select this to have Colliders drawn to show when the Rigidbody 2D they are
. attached to is sleeping using the Awake or Asleep colors specified in the 2D
Sleeping .
Physics Preferences.
Collider Select this to have Collider contacts shown as a directional arrow that starts at the
contact point in the direction of the contact normal. You can specify the Contact
Contacts . .
color of the arrow in the 2D Physics Preferences.
Collider Select this to have Collider bounds drawn for all PhysicsShape2D that a Collider
Bounds creates. The bounds are an Axis-Aligned Bounding Box (AABB).

Expand this to adjust the multithreading settings. Refer to Multithreading for information about

Multithreading
each property.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-Physics2DManager.html

4.8.10 PuBpioeig maiktn

Player: Ot puBuioelg maiktn €ival av OxL n O onUavik puBULon oto project
settings, plo QIO TIG TILO ONMOVTIKEG YOl TNV QVATITUEN TNG €POPHOYNC YLATL TIEPLEXOUV
puBuiocelg mou kaBopilouv Tov TPOMO Ue Tov omoio n Unity kataokeudlel Kal epdavilel tnv
telkn edpappoyn. Ot pubuioelg tou Player Stadépouv avaloya pe TIC MAATPOPUEG TIOU
g€xouv eykataotabel. KaBs mAatdopua €xel tig Sikég TnG pubuioelg Player tig omoieg Ba

TIPETIEL O XPNOTNG va oploel yla kaBe £kdoaon T epappoync mou BEAEL va UAOTIOLNOEL.
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Default Cursor

droid

Resolution and Presentation

Splash Image

Other Settings

Publishing Settings

Ewkova 65. Player Settings

Nivakag 49. levikég PuBuioslg Naiktn mou popalovrton OAeg ol MAathOpHES

Property Function
Compan . . .
Namz v Enter the name of your company. Unity uses this to locate the preferences file.
Product Enter the name that appears on the menu bar when your application is running. Unity also uses this
Name to locate the preferences file.
Version HEnter the version number of your application.
Default Pick the Texture 2D file that you want to use as a default icon for the application on every platform.
Icon You can override this for specific platforms.
Default Pick the Texture 2D file that you want to use as a default cursor for the application on every
Cursor supported platform.
Cursor Set the pixel offset value from the top left of the default cursor to the location of the cursor hotspot.
Hotspot The cursor hotspot is the point in the cursor image that Unity uses to trigger events based on cursor
P position.
Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-PlayerSettings.html
Nivakag 50. Zuykekpilpéveg PuBuiosig Naiktn avaloya tnv mAatpoppa
Property Function
lcon The game icon(s) as shown on the desktop. You can choose icons from 2D image assets in the

Project, such as sprites or imported images.

Resolution and The settings for screen resolution and other presentation details such as whether the game
Presentation should default to fullscreen mode.

Splash Image

The image shown while the game is launching. This section also includes common settings for
creating a Splash Screen. For more information, refer to the Splash Image documentation.

Other Settings HAny remaining settings specific to the platform.

Publishing

Settings

Details of how the built application is prepared for delivery from the app store or host
webpage.
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ESw Ba yivel pia avaAuon povo twv pubuicewv yla tnv mAatdopua Android kat tnv

mAatdopua Windows.

- E

Settings for Windows, Mac, Linux

for Android

Icon

Resolution and Presentation

Resolution and Presentation
Splash Image
Splash Image
Other Settings P 9

Publishing Settings Other Settings

Ewkdva 66. Player Settings for Android and Windows

4.8.10.1 Icon

Itnv puBuLon Icon umapyouV oL eTAOYEG yLa va kaBoplotoUv ta elkovidla mou Ba

ovanaplotolV TNV epappoyr 0Tn CUOKEUN Kal ival ol eERG:

Settings for Android

Icon
Adaptive (APl 26) icons (0/6)
Round (API 25) icons (0/6)

Legacy icons (0/6)

Ewkova 67. PuBuioslg Icon Android kat Windows
AkoAouBei avaAutikn meplypadn Tng KABe pia WbLotntag tou lcon.

Nivakag 51. Icon (Android)

Setting Description

Specify textures of various sizes to represent your application on devices running Android 8.0 (API

Adaptive level 26) or higher.

Specify textures of various sizes to represent your application on devices running Android 7.1 (API

Round level 25) or higher.

Specify textures of various sizes to represent your application on devices running versions earlier

Legacy than Android 7.1 (API level 25).

MnyA : https://docs.unity3d.com/2023.2/Documentation/Manual/class-PlayerSettingsAndroid.html

141


https://docs.unity3d.com/2023.2/Documentation/Manual/class-PlayerSettingsAndroid.html

4. MedoboAoyia

4.8.10.2 Resolution And Presentation

Itnv puBuiwon Resolution And Presentation umdpyouv oL emAoyEg yla

TIAPAUETPOTIOLN G TWV MTUXWV TNG ELPAVIONG TNG 000vVNG Ka ival ot €€NG:

Player

Settings for Android

Icon

Resolution and Presentation

Orientation
Default Ori

bit

Fullscreen Window

v
v

v

Disabled

Always

Native Aspect Ratio

Landscape Right

v

Don't Show

Splash Image

Other Settings

Publishing Settings

Ewkova 68. PuBuioelg Resolution and Presentation Android kot Windows

AkoAouBei avaAutikn meplypadn Tng Kabe pia Wdotntag tou Resolutions and Presentation.

Nivakag 52. Resolution And Presentation (Android)

| Setting || Description
|Fu||screen Mode ||Specifies how the window appears on the device. This sets the default window mode at startup. ‘
The application window fills the full-screen native resolution of the device. To fill the full-screen
Fullscreen . . - . . .
. window, Unity scales the application contents. Resolution Scaling Mode controls how Unity scales
Window . . . .
i the contents. In this mode, the navigation bar is always hidden.
The application uses a standard, non-full-screen, movable window. The size of the window
Windowed depends on the application’s resolution. In this mode, the window is resizable by default. To
|| disable this, disable Resizable Window.

Resizable Window

Indicates whether the user can resize the application’s window. This setting enables multi-window
capabilities in your application on Android phones and tablets. For more information, see
Google’s developer documentation.

Default Window
Width

The default width of the application window in pixels. This option is only available if the
Fullscreen Mode is set to Windowed.

Default Window
Height

The default height of the application window in pixels. This option is only available if the
Fullscreen Mode is set to Windowed.

Minimum Window
Width

The minimum width of the application window in pixels. This option is only available if the
Fullscreen Mode is set to Windowed.

Minimum Window
Height

The minimum height of the application window in pixels. This option is only available if the
Fullscreen Mode is set to Windowed.

Hide Navigation
Bar

Indicates whether to hide the navigation bar that appears at the top of the window.
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Render outside
safe area

Indicates whether the application should use all available screen space to render, including areas
of the display that are cut out (notched). For more information, see Android’s display cutout
support documentation.

Optimized Frame
Pacing

Indicates whether Unity should evenly distribute frames for less variance in framerate. Enable this
option to create a smoother experience.

Run In background

Enable this option to not pause the application when it loses focus. When disabled, the
application pauses when it loses focus.

Eniong umapyouv oto mapwv HEVOU Kal oL €€N¢ opadomolnpuéveg pubuioeLg:

¢ To resolution scaling gival xpriowo ywa tTnv pubuion tng avaiuong tng o6dévng tou

KlvntoU. e xapnAdtepn avaluon amo tnv native tou Kwvntou BeATiwvel MOAU TNV

anédoon oto gameplay kot Tng punatopiog TG CUCKEUNG.

Nivakag 53. Resolution Scaling (Android)

Setting

Description

Resolution Scaling
Mode

Specifies whether and how the application scales its resolution. You can set the scaling to
be equal to or lower than the native screen resolution. Using a lower resolution can
improve performance and battery life.

Disabled Doesn’t apply resolution scaling and the application renders to the device’s native screen
1 resolution.
FixedDP! Applies resolution scaling using a target DPI. Use this to optimize performance and
| battery life or target a specific DPI setting.
Adds black bars to the rendered output so the content doesn’t stretch. This process is
Letterboxed .
| called letterboxing.
The resolution of the application. If the device’s native screen DPI is higher than this
value, Unity downscales the application’s resolution to match this setting. To calculate
the scale, Unity uses the following:
Target DPI ’ Y &

min(Target DPI * Factor / Screen DPI, 1) Where Factor is the Resolution Scaling Fixed DPI
Factor from Quality settings.Note: This option only appears when you set Resolution
Scaling Mode to Fixed DPI.

window resize

Reset resolution on

Indicates whether to set the screen resolution to the new native window size when the
native window size changes. If you set Resolution Scaling Mode to Fixed DPI, Unity
recalculates the resolution based on Fixed DPI property.

Blit Controls whether to use a blit to render the final image to the screen. Using a blit is
Type compatible with most devices but is usually slower than not using a blit.
Unity renders to an offscreen buffer and then uses a blit to copy the contents of the
Always buffer to the device’s framebuffer. This is compatible with most devices but is usually
1 slower than not using blit.
Unity renders to the framebuffer provided by the device’s operating system. If this fails,
Never the application prints a one-time warning to the device log. This is usually faster than
| using blit, but it isn’t compatible with all devices.
Unity renders to the framebuffer provided by the device’s operating system if possible. If
Auto this fails, Unity prints a warning to the device console and uses a blit to render the final
1 image to the screen.
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% To Supported Aspect Ratio eival umevBuvo yla TIg avaloyie¢ SLAOTACEWV TNG

006vng mou Ba untootnpilovtat amnod To KwnTo.

Nivakag 54. Supported Aspect Ratio (Android)

Setting

Description

Aspect Ratio

Specifies the largest aspect ratio the application supports. If the device’s aspect ratio is
greater than this aspect ratio, Unity uses this aspect ratio for the application and adds black

Mode L
bars so the application doesn’t stretch..
Legacy Wide L . . . .
The application supports aspect ratios up to Android’s legacy wide-screen aspect ratio.
}Screen (1.86) PP PP P P gacy P
Native Aspect .. . - . .
Ratio The application supports aspect ratios up to Android’s native aspect ratio.
mCustom ‘The application supports aspect ratios up to the aspect ratio you set in Up To.
. . The custom minimum aspect ratio. This value must be less than Maximum.
Minimum . . .
This setting only appears when you set Aspect Ratio Mode to Custom.
. The custom maximum aspect ratio. This value must be greater than Minimum.
Maximum

This setting only appears when you set Aspect Ratio Mode to Custom.

¢ To Orientation adopd puBuicelg MoU £XOUV va KAVOUV LE TOV TIPOCOVATOALOHUO TNG

edappoyng
Nivakag 55. Orientation (Android)
Setting Description
Default Specifies the screen orientation the application uses.
Orientation Note: Unity shares the value you set for this setting between Android and iOS.
Portrait The application uses portrait screen orientation where the bottom of the application’s

window aligns with the bottom of the device’s screen.

Portrait Upside
Down

The application uses portrait screen orientation where the bottom of the application’s
window aligns with the top of the device’s screen.

Landscape Right

The application uses landscape screen orientation where the right side of the application’s
window aligns with the bottom of the device’s screen.

Landscape Left

The application uses landscape screen orientation where the right side of the application’s
window aligns with the top of the device’s screen.

Auto Rotation

The screen can rotate to any of the orientations you specify in the Allowed Orientations for
Auto Rotation section.

7

 H evotnta <<Allowed Orientations for Auto Rotation>> ywa moloUg

MPOOoAVATOALOHOUC uTmootnpilet n edapuoyry Otav o xpRotng opilel Tov

<<MpPOEMIAEYUEVO TIPOCAVATOALOUO>> 0 <<AUTOMATN TEPLOTpodn>>. AuTto eival

XPAOWo, yla mapddelypa, yio va KAeWbwoel tnv edapuoyn o€ 0opllovTio

TMPOOAVATOALOMO, aAAQ va eTUTPEYPEL OTO XPHOTN va €VOAAAOCOETAL METALY
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aplotepol Kal deflov opl{ovtiou TpocavatoAlopol. Auth n evotnta epdaviletal
HOvo Otav opilete Tov <<[POETUAEYUEVO TIPOCOVATOALOUO>> Ot <<AuTOUATN

nepLotpodn>>.

Nivakag 56. Allowed Orientations for Auto Rotation (Android)

Setting Description

Indicates whether the application supports portrait screen orientation where the bottom of

Portrait - . . . .
the application’s window aligns with the bottom of the device’s screen.

Portrait Upside |[Indicates whether the application supports portrait screen orientation where the bottom of
Down the application’s window aligns with the top of the device’s screen.

Indicates whether the application supports landscape screen orientation where the right side

Lan Righ
andscape Right of the application’s window aligns with the bottom of the device’s screen.

Indicates whether the application supports landscape screen orientation where the right side

Landscape Left . . . . .
P of the application’s window aligns with the top of the device’s screen.

¢ Kot TENOG KATIOLEC YEVIKEG PUOUIOELG OTN GUYKEKPLUEVN KOPTEAD OTIWG :

Nivakag 57. General Settings (Android)

Setting Description

Indicates whether the display buffer holds 32-bit color values instead of 16-bit color
values. Enable this setting if you see banding, or need alpha values in post-
processing effects. Some post-processing effects require this because they create
Render Textures in the same format as the display buffer.

Use 32-bit Display Buffer

Disable Depth and StenciIHIndicates whether to disable depth and stencil buffers.

Indicates whether to render on top of native Ul on Android or iOS. For this setting
Render Over Native Ul to take effect, set your Camera’s Clear Flags to use a solid color with an alpha value
lower than 1.

‘Show Loading Indicator HSpecifies if and how the loading indicator appears.

|
‘ HDon't Show HThe loading indicator doesn’t appear. ‘
‘ HLarge HA large loading indicator appears. ‘
‘ Hlnversed Large HA large loading indicator appears with inversed color. ‘
‘ HSmal/ HA small loading indicator appears. ‘
‘ Hlnversed Small HA small loading indicator appears with inversed color. ‘

Nivakag 58. Resolution And Presentation (Windows)

Property Description

Fullscreen Mode ‘Choose the full-screen mode. This defines the default window mode at startup.

Set your app window to the full-screen native display resolution, covering the whole screen. This
mode is also known as borderless full-screen. Unity renders the app content at the resolution set by
Fullscreen a script, or the native display resolution if none is set and scales it to fill the window. When scaling,
Window Unity adds black bars to the rendered output to match the display aspect ratio to prevent content
stretching. This process is called |letterboxing. The OS overlay Ul displays on top of the full-screen
window (such as IME input windows). All platforms support this mode.
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Property Description
] Exclusive Set your app to maintain sole full-screen use of a display. Unlike Fullscreen Window, this mode
Fullscreen changes the OS resolution of the display to match the app’s chosen resolution. This option is only
_||(Windows only) ||supported on Windows.
Maximized Set the app window to the operating system’s definition of maximized, which is typically a full-
Window (Mac ||screen window with a hidden menu bar and dock on macOS. This option is only supported on
| ||only) macOS. Fullscreen Window is the default setting for other platforms.
Set your app to a standard, non-full-screen movable window, the size of which is dependent on the
Windowed app resolution. In this mode, the window is resizable by default. Use the Resizable Window setting
to disable this. All desktop platforms support this full-screen mode.

Default Is Native
Resolution

Enable this option to make the game use the default resolution used on the target machine. This
option isn’t available if the Fullscreen Mode is set to Windowed.

Default Screen
Width

Set the default width of the game screen in pixels. This option is only available if the Fullscreen
Mode is set to Windowed.

Default Screen
Height

Set the default height of the game screen in pixels. This option is only available if the Fullscreen
Mode is set to Windowed.

Enable this option to enable support for high DPI (Retina) screens on a Mac. Unity enables this by

Mac Reti . . . . . . .

Suac o(:tlna default. This enhances Projects on a Retina display, but it’s somewhat resource-intensive when
PP active.

Run In Enable this option to have the game running in the background instead of pausing if the app loses

background focus.

MnyA : https://docs.unity3d.com/2023.2/Documentation/Manual/playersettings-windows.html

Nivakag 59. Standalone Player Options (Windows)

Property

Function

Capture Single
Screen

Enable this option to ensure standalone games in Fullscreen Mode do not darken the secondary
monitor in multi-monitor setups.

Use Player Log

HEnabIe this option to write a log file with debugging information. Defaults to enabled.

Resizable Window

Enable this option to allow resizing of the desktop player window.
Note: If you disable this option, your application can’t use the Windowed Fullscreen Mode.

Visible in
Background

Enable this option to display the application in the background if Windowed Fullscreen Mode is
used. Note: This will prevent keyboard shortcuts that minimize the app window, for example,
Alt+Tab and Windows+M, from functioning. See PlayerSettings.visiblelnBackground for more
details.

Allow Fullscreen
Switch

Enable this option to allow default OS full-screen key presses to toggle between full-screen and
windowed modes.

Force Single
Instance

Enable this option to restrict desktop players to a single concurrent running instance.

swap chain for
D3D11

Use DXGI flip model

Using the flip model ensures the best performance. This setting affects the D3D11 graphics API.
Disable this option to fall back to the Windows 7-style BitBIt model. For more information, see
PlayerSettings.useFlipModelSwapchain.

4.8.10.3 Splash Image

AkolouBei n kaptéla Splash Image omou o xpriotng €xeL tv duvatotnta va

ETUAEEEL LA TIPOCOPHOCHEVN €LKOVA TIPOPOANG (KATL cav AoyoTtuTto) yla TG 00d6veg Virtual
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Reality kot oxL povo. H oBo6vn ekkivnong epdaviletal Kata tnv €kkivnon tng ebapuUoyng.
Méow Twv puBuicewv oto mapdBbupo Splash Image, o xpr)oTNG UMOPEL VoL TPOCAPUOCEL TOV
TPOTO Mou N 0806vn ekkivnong epdaviletal otnv edappoyr Tou, OMwWE N ATEVEPYOTIOLNON
Tou Aoyoturmou tng Unity, n mpooBbrkn Sikwv Tou AoyoTumwy f TIARPN QIeEVEPYOMoinon Tng
0006vn¢ ekkivnong. Qotdéoo, n MARPNG Mpooapuoyn TG 08ovng ekkivnong eivatl StabBéoiun
HOVO Yl TOUG KATOXoUG Tipoypappdtwy Unity Plus, Pro 1| Enterprise. EQv xpnoLlomnolel Tnv
npoowrniky €kdoon tou Unity, umtdpxouv TEPLOPLOPOL OXETIKA UE TIG pUBUIOELS TNG EIKOVACG
ekkivnong:

e Aev egival duvatr) n amevepyomnoinon tng pubuwong Show Splash Screen yuo va

amnevepyonolnBei otnv 006vn ekkivnong.

e Aev eival duvat n amevepyomoinon tn¢ pubuwong Show Unity Logo ywa va
amnevepyormnolnBei to Aoyotumo Unity.

e H puBuwon Overlay Opacity €xet eAaxiotn Tiun 0,5.

ESw va avadepBel mwg av o xpnotng otoxelel va Snuloupynoel pla edapuoyn yla
KLVNTEG cuoKeVEG Android tote Ba mpémel uMoXPewTIKA va BAaAel Splash Screen yia Tto
build tng edappoyng i va kpatroeL autd nou (6N €xeL n dla n etatpia. Xwplg tnv splash

screen n edappoyn dev Ba SouAéPel. Eav o xpriotng €xeL tnv Unity Plus, Pro, or Enterprise

£kboon Kat Sev €xeL TNV mAoyn ylo amevepyomoinon tng splash screen Ba mpénel lowg va

€ava evepyomolnoeL TNV ASELA Tou.

H 0086vn ekkivnong tng Unity elvat mavopolotunn o OAeg TIG mMAATPOPUES Kal epdavileTal
opEowe KaBwg n mpwtn oknvh TG epapuoyng GopTwveTaL aolyXpova OTO TTOPACKAVLO.
Qotooo, 6Tav 0 XpRoTNG XPNOoLUOTIOLEL SLIKEC TOU ELOAYWYLIKEG 0B0OVEG 1 KvoUeva oxEdLa,
UTMOpPEL va XPELOOTEL MEPLOGOTEPOC XPOVOG yila va epdaviotel, kabBwe n Unity mpémnel va
doptwoel OAOKANPO TNV unxav Kabwg KoL TNV TMPWTN oKnvr Tpw eudavicel tnv
TIPOCAPUOCHEVN 000VN ekKivnong. YapxeL emiong Suvatdtnta Tou eAEYX0oU TwV pubuicewv

splash screen péow tou SplashScreen API.
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Splash Image
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Splash Image

Virtual Reality Splast

Splash Screen
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Dolly
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Other Settings
: Publishing Settings

Other Settings
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AVOAUTIKA oL LBLOTNTEC TNG KABE emIAOYNG.
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Nivakag 60. Splash Image

Setting Description
Virtual Reality Splash Set an image to use for applications that use virtual reality. The image must be a 2D
Texture
Image -
Splash Screen HSettings for displaying the splash screen
Show Enabled by default. Disable this setting to not display a splash screen at the start of
Splash your application. Important: If you have a Unity Personal plan you can’t disable this
Screen setting.
. Select the Preview button to see a preview of the Splash Screen in the Game view.
Preview . . . .
The preview reflects the resolution and aspect ratio of the Game view.
Splash Style HSettings for the color style of the Unity logo.
Light on A light version of the Unity logo best suited to display on dark colored backgrounds.
Dark This is the default setting.
Dark on . . . . .
- A dark version of the Unity logo best suited to display on light colored backgrounds.
Light
‘Animation HSettings for how the splash screen appears and disappears on screen. ‘
‘ HStatic HDoesn’t apply any animation. ‘
The logo and background zoom to create a visual dolly effect. This is the default
Dolly .
setting.
Choose this setting to configure the background and logo zoom amounts to modify
Custom
the dolly effect.
Logo Zoom The target zoom (from 0 to 1) for the logo when it reaches the end of the logo
=080 coom animation’s total duration.
Background|[The target zoom (from O to 1) for the background when it reaches the end of the
Zoom splash screen animation’s total duration.
‘Logos H HSettings to customize the logos in your splash screen ‘

Show Unity Logo

Enabled by default. Disable this option to not display the Unity logo on the splash
screen. Important: If you have a Unity Personal plan you can’t disable this setting.

‘Draw Mode HSeIect the mode for the order that the logos appear on the splash screen ‘
Unity L . . . .
ng Displays the Unity logo underneath all logos in the Logos list.
Al Displays the Unity logo sequentially with all logos in the Logos list
Sequential play ylogoseq ¥ & 8 '
The logos to include on the splash screen. Each logo must be a Sprite Asset. Set the
Sprite Mode to Single to use the entire sprite as the logo. If you want to change the
logo’s aspect ratio, set the Sprite Mode to Multiple and edit the dimensions with the
Logos Sprite Editor. To add and remove logos, use the plus (+) and minus (-) buttons. To
reorder logos, drag them in the list.
To create a delay between logos, add an entry to the Logos list with no Sprite Asset
assigned.
Logo Set the length of time each Sprite Asset appears on the screen. Use a value between
Duration 2 and 10 seconds.

Splash Screen Duration

Displays the total duration of the splash screen sequence, in seconds. This is the total
of all logos plus 0.5 seconds for fading out. Note: Your application’s splash screen
might display for longer if the first Scene isn’t ready to play. In this case, the splash
screen shows only the background image or color and then fades out when the first
Scene is ready to play.
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https://docs.unity3d.com/2023.2/Documentation/Manual/Textures.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-show.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-show.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-show.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-unityLogoStyle.html
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-animationLogoZoom.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-animationBackgroundZoom.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-animationBackgroundZoom.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-showUnityLogo.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-drawMode.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen.DrawMode.UnityLogoBelow.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen.DrawMode.UnityLogoBelow.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen.DrawMode.AllSequential.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen.DrawMode.AllSequential.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/PlayerSettings.SplashScreen-logos.html
https://docs.unity3d.com/2023.2/Documentation/Manual/Sprites.html
https://docs.unity3d.com/2023.2/Documentation/Manual/SpriteEditor.html
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Setting

Description

Background

‘Settings to customize the background of your application’s splash screen.

Overlay Opacity

Adjust the value of the Overlay Opacity setting to make the logos stand out. This
affects the background color and image color of the logo, based on how you set the
Splash Style (Light on Dark, or Dark on Light).

Set the opacity to a lower value to reduce this effect. You can also disable the effect
by setting it to 0. For example, if the Splash Style is Light on Dark, with a white
background, the background becomes gray if you set the Overlay Opacity to 1, and
white if set to 0. Important: If you have a Unity Personal plan, this setting has a
minimum value of 0.5.

Background Color

Sets a color for the splash screen. Unity uses this color if you don’t set a Background
Image.

Note: The Overlay Opacity setting has an effect on the display of the Background
Color, and might not match the assigned color.

Blur Background Image

Enable this setting to blur the Background Image you set. If you disable this setting, it
displays the Background Image with no blur effect.

Background
Image

Set a reference to a Sprite image to use as a background. Unity adjusts the
background image so that it fills the screen. It uniformly scales the image until it fits
both the width and height of the screen. This means that parts of the image might
extend beyond the screen edges in some aspect ratios. To adjust the background
image’s response to aspect ratio, change the Sprite’s Position values in the Sprite
Editor.

Alternate Portrait Image

Set an alternative image to use with portrait aspect ratios (for example, a mobile
device in portrait mode). If you don’t assign an Alternate Portrait Image Sprite, the
Unity Editor uses the Sprite assigned as the Background Image for both portrait and
landscape mode. You can adjust the Position and dimensions of the Sprite in the
Sprite Editor to control the aspect ratio and position of the background image on the
Splash Screen.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/class-PlayerSettingsSplashScreen.html

T€Aog oto splash Image settings umdpxouv Suo akopa emAoyEC. AUTEG elva :

NMivakag 61. Static Splash Image And Scaling

Setting Description
Specifies the texture that the application uses for the Android splash screen. The standard
Image . . .
size for the splash screen image is 320x480.
Scaling HSpecifies how to scale the splash image to fit the devic’es screen.

Center (only||Draws the image at its native size unless it’s too large, in which case Unity scales the image
scale down ||down to fit.

Scale to Fit
(letter-
boxed)

Scales the image so that the longer dimension fits the screen size exactly. Unity fills in the
empty space around the sides in the shorter dimension in black.

Scale to Fill ||Scales the image so that the shorter dimension fits the screen size exactly. Unity crops the
(cropped) |limage in the longer dimension.
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Player
endering Other Settings

Rendering

T
High Quality
T

Use platform defaults for sampler p

IL2CPP
NET Framawork
Release

-

=

Mono

NET Standard 2.1

o
o
Input Manager (Old)

Input Mai

Compilatian

Copy Defines

Copy Del =

Disabled

Mixed

Publishing Settings
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4.8.10.4 Other Settings

H aueoog emopevn kaptéAa sivat n Other Settings. Auti N KapPTEAQ EMUITPEMEL TOV

XPNoTn va mapapetponolnoel Sladopeg pubuiloelg kat elval opadomotlnuévn Ue Toug ENG

TPOTOUG :
NMivakag 62. Rendering (Android)
Property Description
Choose which color space to use for rendering. For more information, refer to Linear rendering
Color Space .
overview.
Gamma color space is typically used for calculating lighting on older hardware restricted to 8 bits per
Gamma channel for the framebuffer format. Even though monitors today are digital, they might still take a
gamma-encoded signal as input.
Linear color space rendering gives more precise results. When you select to work in linear color space,
Linear the Editor defaults to using sSRGB sampling. If your Textures are in linear color space, you need to work in
linear color space and deactivate SRGB sampling for each Texture.

Auto Graphics
API

Disable this option to manually pick and reorder the graphics APIs. By default, this option is enabled, and
Unity tries to use Vulkan. If the device doesn’t support Vulkan, Unity falls back to GLES3.2, GLES3.1 or
GLES3.0. Important: Unity adds the GLES3/GLES3.1/AEP/3.2 requirement to your Android App Manifest
only if GLES2 is not in the list of APIs when Auto Graphics APl is disabled. In this case only, your
application does not appear on unsupported devices in the Google Play Store.

Graphics APIs

Specifies which graphics APIs the application supports. Unity tries to use the graphics API at the top of
the list first and, if the device doesn’t support it, Unity falls back to the next graphics APIs in the list.
This property is visible only when Auto Graphics APl is set to false.

‘Vulkan HAdds Vulkan as an API to target. |
|OpenGLES3 ||[Adds OpenGLES 3 as an API to target. |

Require ES3.1

Indicates whether to require that the minimum OpenGL ES 3 minor version is 3.1.
This property is visible only if you enable Auto Graphics API or if Graphics APIs includes OpenGLES3.

Require
ES3.1+AEP

Indicates whether to require that the minimum OpenGL ES 3 minor version is 3.1+AEP.
This property is visible only if you enable Auto Graphics API or if Graphics APIs includes OpenGLES3.

Require ES3.2

Indicates whether to require that the minimum OpenGL ES 3 minor version is 3.2.
This property is visible only if you enable Auto Graphics API or if Graphics APIs includes OpenGLES3.

Color Gamut

You can add or remove color gamuts to use for rendering. Click the plus (+) icon to see a list of available
gamuts. A color gamut defines a possible range of colors available for a given device (such as a monitor
or screen). The sRGB gamut is the default (and required) gamut.

Multithreaded
Rendering

Enable this option to use multithreaded rendering. This is only supported on Metal.

Static Batching

‘Enable this option to use static batching.

D -
ynar.nlc Check this box to use Dynamic Batching on your build (enabled by default).

Batching

Compute . . - .

Skinning Enable this option to use DX11/DX12/ES3 GPU compute skinning, which frees up CPU resources.

Graphics Jobs
(Experimental)

Enable this option to instruct Unity to offload graphics tasks (render loops) to worker threads running on
other CPU cores. This is intended to reduce the time spent in Camera.Render on the main thread, which
is often a bottleneck. Note: This feature is experimental. It may not deliver a performance improvement

for your project, and may introduce new crashes.

‘Texture

[choose between ASTC, ETC2 and ETC (ETC1 for RGB, ETC2 for RGBA), DXTC and DXT + RGTC(BC4, BCS). |
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Property

Description

compression

Refer to texture compression format overview for more information on how to pick the right format. It’s

formats possible to add multiple texture compression formats to this list for texture compression targeting
support, however you can’t have both DXT and DXT + RGTC(BC4, BC5) in this list at the same time. If you
enable texture compression targeting, Unity also enables, Split Application Binary. See Texture
compression settings for more details on how this interacts with the texture compression setting in the
Build Settings. Note: If you export or build your application as an APK, Unity only uses the first texture
compression format in this list.

Normal Ma Choose XYZ or DXT5nm-style to set the normal map encoding. This setting affects the encoding scheme

Encodin P and compression format used for normal maps. DXT5nm-style normal maps are of higher quality, but

J more expensive to decode in shaders.

Lightmap Defines the encoding scheme and compression format of the lightmaps. You can choose from Low

Encoding Quality, Normal Quality, or High Quality
Defines the encoding scheme and compression format of the HDR Cubemaps. You can choose from Low

HDR Cubemap . . . . . . . .

Encodin Quality, Normal Quality, or High Quality. For more information, refer to Lightmaps: Technical

J information.
Lichtma Enable this option to use Mipmap Streaming for lightmaps. Unity applies this setting to all lightmaps
Stgreami: when it generates them. Note: To use this setting, you must enable the Texture Streaming Quality
J setting.
Streamin Sets the priority for all lightmaps in the Mipmap Streaming system. Unity applies this setting to all
Priority J lightmaps when it generates them. Positive numbers give higher priority. Valid values range from —128

to 127.

Frame Timing
Stats

Enable this option to gather CPU/GPU frame timing statistics.

Virtual Texturing

‘Indicates whether to enable Virtual Texturing. Note: Virtual Texturing isn’t compatible with Android.

Shader precision

Controls the default precision of samplers used in shaders. For more information, refer to Shader data

model types and precision.

360 Stereo Indicates whether Unity can capture stereoscopic 360 images and videos. For more information, see
Capture Stereo 360 Image and Video Capture.Note: 360 stereoscopic capturing isn’t compatible with Android.
Load/Store Highlights undefined pixels that may cause rendering problems on mobile platforms. This affects the

Action Debug
Mode

Unity Editor Game view, and your built application if you select Development Build in Build Settings. See
LoadStoreActionDebugModeSettings.

Editor Only

Indicates whether the Load/Store Action Debug Mode only runs in the Unity Editor.

This property is visible only when Load/Store Action Debug Mode is set to true.

PuBuioelg yla tnv anodoon ypadikwv pe to Vulcan API.

Nivakag 63. Vulcan Settings (Android)

Property

Description

SRGB Write Mode

Enable this option to allow Graphics.SetSRGBWrite() renderer to toggle the sRGB write mode during
runtime. That is, if you want to temporarily turn off Linear-to-sRGB write color conversion, you can
use this property to achieve that. Enabling this has a negative impact on performance on mobile tile-
based GPUs; therefore, do NOT enable this for mobile.

Number of

swapchain buffers

Set this option to 2 for double-buffering, or 3 for triple-buffering to use with Vulkan renderer. This
setting may help with latency on some platforms, but in most cases you should not change this from
the default value of 3. Double-buffering might have a negative impact on performance. Do not use
this setting on Android.

Acquire swapchain Hlf enabled, Vulkan delays acquiring the backbuffer until after it renders the frame to an offscreen
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Property Description
image late as image. Vulkan uses a staging image to achieve this. Enabling this setting causes an extra blit when
possible presenting the backbuffer. This setting, in combination with double-buffering, can improve

performance. However, it also can cause performance issues because the additional blit takes up
bandwidth.

Recycle command
buffers

Indicates whether to recycle or free CommandBuffers after Unity executes them.

Apply displ . . . . . . .
r:tgt‘i,or:sgu?'?n Enable this to perform all rendering in the native orientation of the display. This has a performance
. & benefit on many devices. For more information, see documentation on Framebuffer orientation.
rendering
Nivakag 64. Identification (Android)
Property Function

Override Default
Package Name

Indicates whether to override the default package name for your application.
Note: This setting affects macOS, iOS, tvOS, and Android.

Package Name

Set the application ID, which uniquely identifies your app on the device and in Google Play Store. The
application ID must follow the convention com.YourCompanyName.YourProductName and must
contain only alphanumeric and underscore characters. Each segment must start with an alphabetical
character. For more information, see Set the application ID. Important: Unity automatically removes
any invalid characters you type. To set this property, enable Override Default Package Name.

Version

Enter the build version number of the bundle, which identifies an iteration (released or unreleased) of
the bundle. The version is specified in the common format of a string containing numbers separated
by dots (eg, 4.3.2). (Shared between iOS and Android.)

Bundle Version
Code

An internal version number. This number is used only to determine whether one version is more
recent than another, with higher numbers indicating more recent versions. This is not the version
number shown to users; that number is set by the versionName attribute. The value must be set as an
integer, such as “100”. You can define it however you want, as long as each successive version has a
higher number. For example, it could be a build number. Or you could translate a version number in
“x.y” format to an integer by encoding the “x” and “y” separately in the lower and upper 16 bits. Or
you could simply increase the number by one each time a new version is released.

Keep this number under 100000 if Split APKs by target architecture is enabled. Each APK must have a
unique version code so Unity adds 100000 to the number for ARMv7, and 200000 for ARM64.

‘Minimum API LevelHMinimum Android version (APl level) required to run the application.

‘Target API Level

HTarget Android version (API level) against which to compile the application.

Nivakag 65. Configuration (Android)

Property

Description

Scripting Backend

Choose the scripting backend you want to use. The scripting backend determines how Unity compiles
and executes C# code in your Project.

] Mono

Compiles C# code into .NET Common Intermediate Language (CIL) and executes that CIL using a
Common Language Runtime. For more information, refer to Mono.

] IL2CPP

Compiles C# code into CIL, converts the CIL to C++ and then compiles that C++ into native machine
code, which executes directly at runtime. For more information, refer to IL2CPP.

APl Compatibility Level

Choose which .NET APIs you can use in your project. This setting can affect compatibility with third-
party libraries. However, it has no effect on Editor-specific code (code in an Editor directory, or
within an Editor-specific Assembly Definition). Tip: If you are having problems with a third-party
assembly, you can try the suggestion in the API Compatibility Level section below.
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Property

Description

.Net Framework

Compatible with the .NET Framework 4 (which includes everything in the .NET Standard 2.0 profile
plus additional APIs). Choose this option when using libraries that access APIs not included in .NET
Standard 2.0. Produces larger builds and any additional APIs available aren’t necessarily supported
on all platforms. Refer to Referencing additional class library assemblies for more information.

D|.Net Standard 2.1

||Produces smaller builds and has full cross-platform support.

Editor Assemblies
Compatibility Level

Select which .NET APIs to use in your Editor assemblies.

.NET Framework

Compatible with the .NET Framework 4 (which includes everything in the .NET Standard 2.1 profile
plus additional APIs). Choose this option when using libraries that access APIs not included in .NET
Standard 2.1. Produces larger builds and any additional APIs available aren’t necessarily supported
on all platforms. Refer to Referencing additional class library assemblies for more information.

[ ]|.NET standard

HCompatibIe with .NET Standard 2.1. Produces smaller builds and has full cross-platform support.

IL2CPP Code Generation

Defines how Unity manages IL2CPP code generation. Note: To use this, set Scripting Backend to
IL2CPP.

C++ Compiler
Configuration

Choose the C++ compiler configuration used when compiling IL2ZCPP generated code.

Debug

Debug configuration turns off all optimizations, which makes the code quicker to build but slower to
run.

Release

Release configuration enables optimizations, so the compiled code runs faster and the binary size is
smaller but it takes longer to compile.

Master

Master configuration enables all possible optimizations, squeezing every bit of performance possible.
For instance, on platforms that use the MSVC++ compiler, this option enables link-time code
generation. Compiling code using this configuration can take significantly longer than it does using
the Release configuration. Unity recommends building the shipping version of your game using the
Master configuration if the increase in build time is acceptable.

Use incremental GC

Uses the incremental garbage collector, which spreads garbage collection over several frames to
reduce garbage collection-related spikes in frame duration. For more information, refer to Automatic
Memory Management.

Allow downloads over
HTTP

Indicates whether to allow downloading content over HTTP. The default option is Not allowed due to
the recommended protocol being HTTPS, which is more secure.

D|Not Allowed

|Never allow downloads over HTTP. |

Allowed in
Development Builds

Only allow downloads over HTTP in development builds.

D|Always Allowed

|AII0w downloads over HTTP in development and release builds. |

Mute Other Audio Sources

Indicates whether your Unity application should stop audio from applications running in the
background. Otherwise, Audio from background applications continues to play alongside your Unity
application.

|Target Architectures

||Specifies which architecture to target.

|ARMV7

|ARM64

||Enab|e support for ARM64 architecture.

|x86 (ChromeOS)

|
||Enab|e support for ARMv7 architecture. |
|
|

||Enab|e support for x86 architecture.

x86—64 (ChromeOS and
Magic Leap 2)

Enable support for x86—64 architecture.

Enable Armv9 Security
Features for Arm64

Enable Pointer Authentication (PAuth, PAC) and Branch Target Identification (BTI) for Arm64 builds.
This property is visible only when Arm64 is set to true.

Split APKs by target
architecture

Enable this option to create a separate APK for each CPU architecture selected in Target
Architectures. This makes download size smaller for Google Play Store users. This is primarily a
Google Play store feature and may not work in other stores. For more details, refer to Multiple APK
Support.
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Property

Description

|Target Devices

|Specifies the target devices on which the APK is allowed to run.

D|AII Devices

|The APK is allowed to run on all Android and ChromeOS devices.

] Phones, Tablets, and TV

The APK is allowed to run on Android phones, tablets, and TVs, but not on ChromeOS devices.

Devices Only
D|Chrome0$ Devices Only

IThe APKis allowed to run on ChromeOS devices, but not on Android phones or tablets.

Install Location

Specifies application install location on the device (for detailed information, refer to Android
Developer documentation on install locations.

D|Automatic

|Let the operating system decide. User will be able to move the app back and forth.

Prefer External

|

Install the application to external storage (SD card) if possible. The operating system doesn’t
guarantee it; if not possible, the app will be installed to internal memory.

Force Internal

|

Force the application to be installed to internal memory. The user will be unable to move the app to
external storage.

Internet Access

Choose whether to always add the networking (INTERNET) permission to the Android App Manifest,
even if you aren’t using any networking APIs. Set to Require by default for development builds.

D|Auto

|On|y add the internet access permission if you are using a networking API.

D|Require

|Always add the internet access permission.

Write Permission

Choose whether to enable write access to the external storage (such as the SD card) and add a
corresponding permission to the Android App Manifest. Set to External(SDCard) by default for
development builds.

D|Internal

|On|y grant write permission to internal storage.

D|ExternaI(SDCard)

|Enab|e write permission to external storage.

Filter Touches When
Obscured

Enable this option to discard touches received when another visible window is covering the Unity
application. This is to prevent tapjacking.

Sustained Performance
Mode

Enable this option to set a predictable and consistent level of device performance over longer
periods of time, without thermal throttling. Overall performance might be lower when this setting is
enabled. Based on the Android Sustained Performance API.

|Maximum Java Heap Size

|Set the maximum Java heap size to user for building (in megabytes). Defaults to 4096.

|Low Accuracy Location

|Enab|e this option to use low accuracy values with Android location APIs instead.

ChromeOS Input
Emulation

ChromeQS’s default behaviour is to convert mouse and touchpad input events into touchscreen
input events. Un-check this setting to disable the default behavior.

|Android TV Compatibility

|Enab|e this option to mark the application as Android TV compatible.

Android Game

Enable this option to mark the output package (APK) as a game rather than a regular application.
This property is visible only when Android TV Compatibility is set to true.

Android Gamepad Support
Level

Choose the level of support your application offers for a gamepad.
This property is visible only when Android TV Compatibility is set to true.

D|Works with D-Pad

|The application is fully operational with a D-pad. No gamepad is needed.

D|Supports Gamepad

|The application works with a gamepad, but does not require it.

D|Requires Gamepad

|The application requires a gamepad to use.

Warn about App Bundle
size

Enable this option to receive a warning when the size of the Android App Bundle exceeds a certain
threshold. This option is selected by default and you can only configure it if you enable the Build App
Bundle (Google Play) option in the Build settings.

|App Bundle size threshold

|Enter a size in Mb. When your App Bundle exceeds this size, Unity will display a warning.

Application Entry Point

The application entry points to generate for your application. For more information, refer to Android
application entry points.

|Activity

||Generate an Activity application entry point.

|Ga meActivity

||Generate a GameActivity application entry point.

|Active Input Handling

||Choose how to handle input from users.
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Property Description

D|Input Manager (OId) ||Uses the traditional Input settings.

Uses the Input system. This option requires you to install the InputSystem package.

(New)

] Input System Package

D|Both HUse both systems.

Ol emopeveg pubuioelg eAéyxouv moood pvhun Ba mdcouv ol shader KATA TO XpOVO EKTEAEONG.

Nivakag 66. Shader Variant Loading (Android)

Setting Description
Default chunk size Sets the maximum size of compressed shader variant data chunks Unity stores in your built application
(MB) for all platforms. The default is 16. Refer to Shader loading for more information.

Sets the default limit on how many decompressed chunks Unity keeps in memory on all platforms. The

Default chunk count . . L
default is 0, which means there’s no limit.

Override HEnabIes overriding Default chunk size and Default chunk count for this build target.
Chunk size (MB) Overrides the value of Default chunk size (MB) on this build target.
Chunk count Overrides the value of Default chunk count on this build target.

PuBuioglg oL omoleg EMITPEMOUV TO XPrOTN VO CUMTEPIAAPBEL | VOl OMOKAELOEL ETUAEKTIKA

Kw&LKa Ao tn LETAYAWTTLON, avaAoya e To av oplopéva cUUPBoAa oevapiwv €xouv oploTel
n OxL.

NMivakag 67. Script Compilation (Android)

Property Description

Scripting Define

Sets custom compilation flags. For more details, see Platform dependent compilation.
Symbols

Adds entries to this list to pass additional arguments to the Roslyn compiler. Use one new
entry for each additional argument. To create a new entry, click Add (+). To remove an entry,
click Remove (-). When you have added all desired arguments, click Apply to include your
additional arguments in future compilations. Click Revert to reset this list to the most recent
applied state.

Additional Compiler
Arguments

Suppress Common

. Indicates whether to display the C# warnings CS0169 and CS0649.
Warnings

Enables support for compiling ‘unsafe’ C# code in a pre-defined assembly (for example,
Allow ‘unsafe’ Code ||[Assembly-CSharp.dll). For Assembly Definition Files (.asmdef), click on one of your .asmdef
files and enable the option in the Inspector window that appears.

Indicates whether to prevent compilation with the -deterministic C# flag. With this setting

Use Deterministic . . . . . .
enabled, compiled assemblies are byte-for-byte identical each time they are compiled.

Compilation . . . . . .

P For more information, see Microsoft’s deterministic compiler option.
Enable Roslyn Indicates whether to compile user-written scripts without Roslyn analyzer DLLs that might be
Analyzers present in your project.

PuBuioelg yla cupmieon teAikol peyéBouc tng epappoynG.
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NMivakag 68. Optimization (Android)

Property

Description

Prebake Collision
Meshes

Adds collision data to Meshes at build time.

Preloaded Assets

Sets an array of Assets for the player to load on startup. To add new Assets, increase the value of the Size
property and then set a reference to the Asset to load in the new Element box that appears.

Strip Engine Code

Enable this option if you want the Unity Linker tool to remove code for Unity Engine features that your Project
doesn’t use. This setting is only available with the IL2CPP scripting backend. Most apps do not use every
available DLL. This option strips out DLLs that your app doesn’t use to reduce the size of the built Player. If your
app is using one or more classes that would normally be stripped out under your current settings, Unity
displays a debug message when you try to build the app.

Managed Stripping
Level

Chooses how aggressively Unity strips unused managed (C#) code. When Unity builds your app, the Unity
Linker process can strip unused code from the managed DLLs your Project uses. Stripping code can make the
resulting executable smaller, but can sometimes remove code that’s in use. For more information about these
options and bytecode stripping with IL2CPP, refer to ManagedStrippingLevel.

[HMinimaI

||Use this to strip class libraries, UnityEngine, Windows Runtime assemblies, and copy all other assemblies.

|:|||.OW

||Remove unreachable managed code to reduce build size and Mono/IL2CPP build times.

:| Medium

Run UnityLinker to reduce code size beyond what Low can achieve. You might need to support a custom
link.xml file, and some reflection code paths might not behave the same.

High

UnityLinker will strip as much code as possible. This will further reduce code size beyond what Medium can
achieve but managed code debugging of some methods might no longer work. You might need to support a
custom link.xml file, and some reflection code paths might not behave the same.

Enable Internal

This feature is deprecated and will be retired in a future version of Unity. Use the Profiler window instead
(menu: Window > Analytics > Profiler). The Profiler collects application performance data and prints a report

Compression

Profiler . . .

to the console. The report contains the number of milliseconds each Unity subsystem takes to execute on each
(Deprecated)

frame, averaged across 30 frames.

Sets vertex compression per channel. This affects all the meshes in your project.
Vertex Typically, Vertex Compression is used to reduce the size of mesh data in memory, reduce file size, and improve

GPU performance. For more information on how to configure vertex compression and limitations of this
setting, refer to Compressing mesh data.

Optimize Mesh
Data

Enable this option to strip unused vertex attributes from the mesh used in a build. This option reduces the
amount of data in the mesh, which can help reduce build size, loading times, and runtime memory usage.
Warning: If you have this setting enabled, you should remember to not change material or shader settings at
runtime. Refer to PlayerSettings.stripUnusedMeshComponents for more information.

Texture MipMap
Stripping

Enables mipmap stripping for all platforms. It strips unused mipmaps from Textures at build time.

Unity determines unused mipmaps by comparing the value of the mipmap against the quality settings for the
current platform. If a mipmap value is excluded from every quality setting for the current platform, then Unity
strips those mipmaps from the build at build time. If QualitySettings.masterTextureLimit is set to a mipmap
value that has been stripped, Unity will set the value to the closest mipmap value that hasn’t been stripped.

O xpnotng umopel va emAéEeL Tov TUTTO Logs mou Ba eMITPEMETAL OE CUYKEKPLUEVA TTAaoLaL.

EmtiAéyel tn péBoSo aviyveuong otoifag mou MPOTIUAEL, EVEPYOTIOLWVTAC TNV EMAOYI TIOU

avtlotolxel og kaBe Tumo kataypadng (Zdaiua, BeBaiwon, Mpoeldomnoinon, Kataypadn kat

E€aipeon) avaloya pe tov TUMO Kataypadng mou xpelaletal. Mapakdtw mapouaotalovrol

napadeiypara:

e ScriptOnly: Kataypadel pévo Katd tnv eKTEAECN CeVaplwy.

e [ANpnNG: Kataypadei cuvexwc.
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Kavéva: Asv kataypadovtal mote apxeia kataypadnc.

Kat télo¢ €va otolxeio Legacy mou evepyomolel tnv emdoyry Clamp BlendShapes

(Deprecated) ywa va meplopiloel To €0POG TWV POPWV TWV OXNUATWYV AVAUELENG OE

SkinnedMeshRenderers.

AkoAouBouv ol puBuioelg oe Windows mAatdopua.

OL puBuioelg Rendering €ival yla va mPooapuoOcEL 0 XPHOTNG TOV TPOMO UE TOV OMoilo n

Unity anodidet to mawyvidt yia mAatdopueg otabepwVv UTIOAOYLOTWV.

Nivakag 69. Rendering (Windows)

Property

Function

Color Space

Choose which color space should be used for rendering: Gamma or Linear.
See the Linear rendering overview for an explanation of the difference between the two.

Auto Graphics
API for
Windows

Enable this option to use the best Graphics APl on the Windows machine the game is running
on. Disable it to add and remove supported Graphics APIs.

Auto Graphics
API for Mac

Enable this option to use the best Graphics APl on the Mac the game is running on. Disable it
to add and remove supported Graphics APls. Windows does not support this property.

Auto Graphics

Enable this option to use the best Graphics APl on the Linux machine it runs on. Disable it to

API for Linux |jadd and remove supported Graphics APIs.
You can add or remove color gamuts for the Mac platform to use for rendering. Click the plus
Color Gamut ||(+) icon to see a list of available gamuts. A color gamut defines a possible range of colors
for Mac available for a given device (such as a monitor or screen). The sSRGB gamut is the default (and
required) gamut. Windows does not support this property.
Metal API Enable this option when you need to debug Shader issues.
Validation Note: Validation increases CPU usage, so use it only for debugging.
Metal Write- |[|Allow improved performance in non-default device orientation. This sets the frameBufferOnly
Only flag on the back buffer, which prevents readback from the back buffer but enables some
Backbuffer driver optimization.
Choose when to use memoryless render textures. Memoryless render textures are
temporarily stored in the on-tile memory when rendered, not in CPU or GPU memory. This
Memoryless |[reduces memory usage of your app but you cannot read or write to these render textures.
Depth Note: Memoryless render textures are only supported on iOS, tvOS 10.0+ Metal and Vulkan.
Render textures are read/write protected and stored in CPU or GPU memory on other
platforms.
|:HUnused HNever use memoryless framebuffer depth.
|:HForced HAIways use memoryless framebuffer depth.

H‘Automatic

HLet Unity decide when to use memoryless framebuffer depth.

‘Static BatchingHEnabIe this option to use Static batching.

Enable this option to use Dynamic Batching on your build (enabled by default).
Dynamic Note: Dynamic batching has no effect when a Scriptable Render Pipeline is active, so this
Batching setting is only visible when nothing is set in the Scriptable Render Pipeline Asset Graphics
setting.
Compute Enable this option to enable DX11/DX12/ES3 GPU compute skinning
Skinning , freeing up CPU resources.
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Property

Function

Graphics Jobs

Enable this option to instruct Unity to offload graphics tasks (render loops) to worker threads
running on other CPU cores. This is intended to reduce the time spent in Camera.Render on
the main thread, which is often a bottleneck.

Choose Normal Quality or High Quality to set the lightmap

:I::::::p encoding. This setting affects the encoding scheme and compression

€ format of the lightmaps.
gf:ema Choose Low Quality, Normal Quality, or High Quality to set the HDR Cubemap encoding. This

'ap setting affects the encoding scheme and compression format of the HDR Cubemaps.
Encoding
Lichtma Whether to use Mipmap Streaming for lightmaps. Unity applies this setting to all lightmaps
Stfieami: when it generates them.
€ Note: To use this setting, you must enable the Texture Streaming Quality setting.

Streaming Set the priority for all lightmaps in the Mipmap Streaming system. Unity applies this setting to
Priority all lightmaps when it generates them.

Positive numbers give higher priority. Valid values range from —128 to 127.

Frame Timing
Stats

Enable this property to gather CPU and GPU frame time statistics. Use this together with the
Dynamic Resolution

camera
setting to determine if your application is CPU or GPU bound.

Use Display In
HDR Mode
(Windows
Only)

Enable this checkbox to make the game automatically switch to HDR mode output when it
runs. This only works on displays that support this feature. If the display does not support HDR
mode, the game runs in standard mode.

Swap Chain Bit
Depth

Select the number of bits in each color channel for swap chain buffers. Only available if HDR
Mode is enabled.

Unity will use the R10G10B10A2 buffer format and Rec2020 primaries with ST2084 PQ
encoding.

} Bit Depth 10
} Bit Depth 16

Unity will use the R16G16B16A16 buffer format and Rec709 primaries with linear color (no
encoding).

Load/Store
Action Debug
Mode

Highlights undefined pixels that might cause rendering problems in your built application. The
highlighting appears only in the Game view, and your built application if you select
Development Build

in Build Settings. See LoadStoreActionDebugModeSettings.

H‘Editor Only HHighIights undefined pixels in the Game view, but not in your built application.

Nivakag 70. Vulcan Settings (Windows)

Property Description
Enable this option to allow Graphics.SetSRGBWrite() renderer to toggle the sRGB write mode
SRGB Write during runtime. That is, if you want to temporarily turn off Linear-to-sRGB write color
Mode conversion, you can use this property to achieve that. Enabling this has a negative impact on
performance on mobile tile-based GPUs; therefore, do NOT enable this for mobile.
Set this option to 2 for double-buffering, or 3 for triple-buffering to use with Vulkan
Number of . . . -

. renderer. This setting may help with latency on some platforms, but in most cases you
swapchain . . . .
buffers should not change this from the default value of 3. Double-buffering might have a negative

impact on performance. Do not use this setting on Android.
Acquire If enabled, Vulkan delays acquiring the backbuffer until after it renders the frame to an
swapchain offscreen image. Vulkan uses a staging image to achieve this. Enabling this setting causes an
image late as extra blit when presenting the backbuffer. This setting, in combination with double-
possible buffering, can improve performance. However, it also can cause performance issues because
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Property Description
che additional blit takes up bandwidth.
Recycle
command Indicates whether to recycle or free CommandBuffers after Unity executes them.
buffers
Nivakag 71. Configuration (Windows)
Property Description

Scripting Backend

Choose the scripting backend you want to use. The scripting backend determines
how Unity compiles and executes C# code in your Project.

Compiles C# code into .NET Common Intermediate Language (CIL) and executes

Mono that CIL using a Common Language Runtime. For more information, refer to the
L] Mono page.

Compiles C# code into CIL, converts the CIL to C++ and then compiles that C++ into

IL2CPP native machine code, which executes directly at runtime. Refer to IL2CPP for more

information.

APl Compatibility Level

Choose which .NET APIs you can use in your project. This setting can affect
compatibility with third-party libraries. However, it has no effect on Editor-specific
code (code in an Editor directory, or within an Editor-specific Assembly
Definition). Tip: If you are having problems with a third-party assembly, you can
try the suggestion in the APl Compatibility Level section below.

.Net Standard 2.1

Compatible with .NET Standard 2.1. Produces smaller builds and has full cross-
platform support.

.Net Framework

Compatible with the .NET Framework 4 (which includes everything in the .NET
Standard 2.0 profile plus additional APIs). Choose this option when using libraries
that access APIs not included in .NET Standard 2.0. Produces larger builds and any
additional APIs available aren’t necessarily supported on all platforms. Refer to
Referencing additional class library assemblies for more information.

IL2CPP Code Generation

Defines how Unity manages IL2CPP code generation. This option is only available
if you use the IL2CPP scripting backend.

Faster runtime

Generates code optimized for runtime performance. This setting is activated by
default.

Faster (smaller) builds

Generates code optimized for build size and iteration. This setting generates less
code and produces a smaller build, but can reduce runtime performance for
generic code. Use this option when faster build times are important, such as when
iterating on changes.

C++ Compiler
Configuration

Choose the C++ compiler configuration used when compiling IL2ZCPP generated
code.
Note: This property is disabled unless Scripting Backend is set to /L2CPP.

Use incremental GC

Uses the incremental garbage collector, which spreads garbage collection over
several frames to reduce garbage collection-related spikes in frame duration. For
more information, refer to Automatic Memory Management.

Allow downloads over
HTTP

Indicates whether to allow downloading content over HTTP. The options are Not
allowed, Allowed in Development builds only, and Always allowed. The default
option is Not allowed due to the recommended protocol being HTTPS, which is
more secure.

‘Active Input Handling

HChoose how to handle input from users. ‘

D‘Input Manager (old)

HUse the default Input window. ‘
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Property

Description

] (New)

Input System Package

Use the newer Input system. To try the new Input System, install the InputSystem
package.

D‘Both

HUse both systems side by side.

XPNOLUOTIOLNOTE QUTEG TG pUBUIoELS yla va eAéyéete moon pvnun shaders xpnowlomnoleite

KOTA TO XPOVO EKTEAEONG.

NMivakag 72. Shader Variant Loading (Windows)

Setting Description
Default chunk ||Sets the maximum size of compressed shader variant data chunks Unity stores in your built
size (MB) application for all platforms. The default is 16. Refer to Shader loading for more information.
Default chunk |[Sets the default limit on how many decompressed chunks Unity keeps in memory on all
count platforms. The default is 0, which means there’s no limit.
‘Override HEnabIes overriding Default chunk size and Default chunk count for this build target.
fl\r/‘lllj;)‘k size Overrides the value of Default chunk size (MB) on this build target.

‘Chunk count

HOverrides the value of Default chunk count on this build target.

Nivakag 73. Optimization (Windows)

Property

Description

Prebake Collision
Meshes

Adds collision data to Meshes at build time.

Keep Loaded Shaders
Alive

Indicates whether to prevent shaders from being unloaded. For more information, see
Shader Loading.

Preloaded Assets

Sets an array of Assets for the player to load on startup. To add new Assets, increase
the value of the Size property and then set a reference to the Asset to load in the new
Element box that appears.

AOT compilation
options

Additional options for Ahead of Time (AOT) compilation. This helps optimize the size
of the built iOS player.

Strip Engine Code

Enable this option if you want the Unity Linker tool to remove code for Unity Engine
features that your Project doesn’t use. This setting is only available with the IL2CPP
scripting backend.

Most apps don’t use every available DLL. This option strips out DLLs that your app
doesn’t use to reduce the size of the built Player. If your app is using one or more
classes that would normally be stripped out under your current settings, Unity
displays a debug message when you try to build the app.

Managed Stripping
Level

Chooses how aggressively Unity strips unused managed (C#) code. The options are
Minimal, Low, Medium, and High. When Unity builds your app, the Unity Linker
process can strip unused code from the managed DLLs your Project uses. Stripping
code can make the resulting executable significantly smaller, but can sometimes
accidentally remove code that’s in use. For more information about these options and
bytecode stripping with IL2CPP, refer to ManagedStrippingLevel.

Vertex Compression

Sets vertex compression per channel. This affects all the meshes in your project.

Typically, Vertex Compression is used to reduce the size of mesh data in memory,
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Property Description

reduce file size, and improve GPU performance. For more information on how to
configure vertex compression and limitations of this setting, refer to Compressing
mesh data.

Enable this option to strip unused vertex attributes from the mesh used in a build. This
option reduces the amount of data in the mesh, which can help reduce build size,
loading times, and runtime memory usage.

Warning: If you have this setting enabled, you should remember to not change
material or shader settings at runtime. Refer to
PlayerSettings.stripUnusedMeshComponents for more information.

Optimize Mesh Data

Enables mipmap stripping for all platforms. This strips unused mipmaps from Textures
at build time. Unity determines unused mipmaps by comparing the value of the
mipmap against the Quality Settings for the current platform. If a mipmap value is
excluded from every Quality Setting for the current platform, then Unity strips those
mipmaps from the build at build time. If QualitySettings.masterTexturelLimit is set to a
mipmap value that has been stripped, Unity will set the value to the closest mipmap
value that has not been stripped.

Texture MipMap
Stripping

Ot undhouneg pubuioelg eivat ot iSleg pe to Android.

4.8.10.5 Publishing Settings

H teleutaia kaptéla eival to Publishing Settings kat €ivat povo otnv Android

mAatdopua. Edw o xpnotng pmopet va pubuiosl mwg n pnxav Unity dnuoupyet tnv
epapuoyr). To mapdBupo Keystore Manager xpnolgomoleital ywa T Onuloupyia,
Stapopodwon kat poptwon Twv KAEWOLWV Kot Twv KAELWb0BnKwv tou xprnotn. OL UTIAPXOUCEG
KAeL60OnKeg kal KAewWdLa pmopolv va ¢optwbouv eite amd to mapdabupo Alaxeiplong
kAelboOnkwv elte amd tov kUpLo Tivaka dnuocievong Android. Eav emileyel n poptwon
TOUG Ao To E0WTEPLKO Tou Keystore Manager, ta nedia Project Keystore kat Project Key

cuumAnpwvovtal avtopata anod tnv Unity.

MNa Adyoug acdaleiag n Unity Sev amoBnkevel to Keystore rj to Project
7
z!

key passwords.

Nivakag 74. Project Keystore properties and description

Property Description

Custom Keystore ||[Enable Custom Keystore to load and use an existing Keystore.

When Custom Keystore is enabled, use this to select the keystore you want to use. The keystores

Select
below the partition in the Select dropdown are stored in a predefined dedicated location. For more
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Property Description
Hdetails, refer to Choose the keystore location.
Path You don’t need to enter your keystore path. Unity provides this based on the keystore you choose.
Password Enter your keystore password to load your chosen keystore.

Otav o xpnotng poptwvel €va keystore n pnxovn Unity poptwvel 6Aa ta KAeLSLA o€ aUTO.

Xpnowuorolel puBuioelg Project Key yla va eTudé€el éva kAeldL amd auto Tto keystore yla va

XpnoluomnotnBel wg evepyo KAELSL yLa To avolyto €pyo.

Ano mpoen

TIAPEXOUEVQL

Nivakag 75. Project key properties and descriptions

Property Description
Alias Select the key you want to use for the open project.
Password Enter your key Password.

Aoy, n edoapupoyn katoaokevaletar amd T Unity xpnollomolwvtog ta

apxela manifest, mpotuma Gradle kat apyxeia Proguard mou eival

gykateotnuéva. O XpoTNG UIMOPEL VOl TPOTIOTIOLOEL QUTA T APXELX XPNOLLOTOLWVTAS TNV

gvotnta Buil

d ot puBuioelg dnuooicvuong Android.

Ma vo XpnOLUOTIOLOETE VA IPOCOPUOCUEVO apxelo manifest, éva mpdtumo Gradle f éva

opxeio Proguard:

Nivakag 76. The manifest files, Gradle templates and Proguard files

Property

Description

Upgrade templates
to C#

Opens the Android Templates Upgrader window which you can use to upgrade your custom Gradle
template files to use the Android Project Configuration Manager.

Custom Main
Manifest

Customizable version of the Android LibraryManifest.xml file. This file contains important metadata
about your Android application. For more information about the responsibilities of the Main/Unity
Library Manifest refer to Unity Library Manifest.

Custom Unity
Launcher Manifest

Customizable version of the Android LauncherManifest.xml file. This file contains important metadata
about your Android application’s launcher. For more information about the responsibilities of the Unity
Launcher Manifest refer to Unity Launcher Manifest.

Custom Main Gradle

Template

Customizable version of the mainTemplate.gradle file. This file contains information on how to build
your Android application as a library. For more information refer to the documentation on Gradle project
files.

Custom Launcher
Gradle Template

Customizable version of the launcherTemplate.gradle_ file. This file contains instructions on how to build
your Android application. For more information refer to the documentation on Gradle project files.

Custom Base Gradle
Template

Customizable version of the baseProjectTemplate.gradle file. This file contains configuration that’s
shared between all other templates and Gradle projects. For more information see documentation on
Gradle project files.

Custom Gradle
Properties Template

Customizable version of the gradle.properties file. This file contains configuration settings for the Gradle
build environment. This includes:
e The JVM (Java Virtual Machine) memory configuration.
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Property Description

* A property to allow Gradle to build using multiple JVMs.
¢ A property for choosing the tool to do the minification.
¢ A property to not compress native libs when building an app bundle.

Custom Proguard

File

Customizable version of the proguard.txt file. This file contains configuration settings for the minification
process. If minification removes some Java code which should be kept, you should add a rule to keep
that code in this file. For more information refer to the documentation on Minification.

H Minification sival plo dtadikacia mov epapudletal otov Kwdka TG eHAPUOYNAG ME
OKOTIO TN ouppilkvwon, TNV Kpumrtoypddnon kal tn BeAtiotomnoinor) tou. Mmopel va
TIPOKAAECEL Pelwan Tou peyEBOUC TOu KWOLKA Ko Vo SUCKOAEYPEL TNV amoouvapUoAdynon)
tou. Ot puBuioelg Minify xpnowuomotlouvtal yla va kaBopioete mote kal nwg Oa epappootel
n elaxwotonoinon amod tn Unity katd tn dnuwoupyia tng edpapuoyns. OL puBuioslg otnv

gvotnta Minify loxUouv povo yla tn dLadikaoia KOTAOKEUG TOU TPEXOVTOG £PYOU.

Nivakag 77. Rendering Player settings for desktop platforms (Windows)

Property Function

Choose which color space should be used for rendering: Gamma or Linear. See the

Color Space . . . . .
P Linear rendering overview for an explanation of the difference between the two.

Auto Graphics API Enable this option to use the best Graphics APl on the Windows machine the game is
for Windows running on. Disable it to add and remove supported Graphics APIs.

Enable this option to use the best Graphics APl on the Mac the game is running on.

Auto Graphics API . ) . . .
uto faraphics Disable it to add and remove supported Graphics APIs. Windows does not support this

for Mac

property.
Auto Graphics API Enable this option to use the best Graphics APl on the Linux machine it runs on. Disable
for Linux it to add and remove supported Graphics APIs.

You can add or remove color gamuts for the Mac platform to use for rendering. Click
the plus (+) icon to see a list of available gamuts. A color gamut defines a possible
range of colors available for a given device (such as a monitor or screen). The sRGB
gamut is the default (and required) gamut. Windows does not support this property.

Color Gamut for Mac

Enable this option when you need to debug Shader issues. Note: Validation increases

Metal API Validati
eta alidation CPU usage, so use it only for debugging.

Allow improved performance in non-default device orientation. This sets the frame-
BufferOnly flag on the back buffer, which prevents readback from the back buffer but
enables some driver optimization.

Metal Write-Only
Backbuffer

Choose when to use memoryless render textures. Memoryless render textures are
temporarily stored in the on-tile memory when rendered, not in CPU or GPU memory.
This reduces memory usage of your app but you cannot read or write to these render
Memoryless Depth |[textures.

Note: Memoryless render textures are only supported on iOS, tvOS 10.0+ Metal and
Vulkan. Render textures are read/write protected and stored in CPU or GPU memory

on other platforms.

mUnused HNever use memoryless framebuffer depth.
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Property Function
mForced HAIways use memoryless framebuffer depth. ‘
mAutomatic HLet Unity decide when to use memoryless framebuffer depth. ‘

‘Static Batching

HEnabIe this option to use Static batching. ‘

Dynamic Batching

Enable this option to use Dynamic Batching on your build (enabled by default).

Note: Dynamic batching has no effect when a Scriptable Render Pipeline is active, so
this setting is only visible when nothing is set in the Scriptable Render Pipeline Asset
Graphics setting.

Compute Skinning

Enable this option to enable DX11/DX12/ES3 GPU compute skinning, freeing up CPU
resources.

Graphics Jobs

Enable this option to instruct Unity to offload graphics tasks (render loops) to worker
threads running on other CPU cores. This is intended to reduce the time spent in Cam-
era.Render on the main thread, which is often a bottleneck.

Lightmap Encoding

Choose Normal Quality or High Quality to set the lightmap encoding. This setting af-
fects the encoding scheme and compression format of the lightmaps.

HDR
Cubemap
Encoding

Choose Low Quality, Normal Quality, or High Quality to set the HDR Cubemap encod-
ing. This setting affects the encoding scheme and compression format of the HDR
Cubemaps.

Lightmap Streaming

Whether to use Mipmap Streaming for lightmaps. Unity applies this setting to all
lightmaps when it generates them. Note: To use this setting, you must enable the Tex-
ture Streaming Quality setting.

Streaming Priority

Set the priority for all lightmaps in the Mipmap Streaming system. Unity applies this
setting to all lightmaps when it generates them. Positive numbers give higher priority.
Valid values range from =128 to 127.

Frame Timing Stats

Enable this property to gather CPU and GPU frame time statistics. Use this together
with the Dynamic Resolution camera setting to determine if your application is CPU or
GPU bound.

Use Display In HDR
Mode (Windows
Only)

Enable this checkbox to make the game automatically switch to HDR mode output
when it runs. This only works on displays that support this feature. If the display does
not support HDR mode, the game runs in standard mode.

Swap Chain Bit

Select the number of bits in each color channel for swap chain buffers. Only available if

Depth HDR Mode is enabled.
} Bit Depth 10 Unity WI|| use the R10G10B10A2 buffer format and Rec2020 primaries with ST2084 PQ
encoding.
. Unity will use the R16G16B16A16 buffer format and Rec709 primaries with linear color
Bit Depth 16 .
(no encoding).

Load/Store Action
Debug Mode

Highlights undefined pixels that might cause rendering problems in your built applica-
tion. The highlighting appears only in the Game view, and your built application if you
select Development Build in Build Settings. See LoadStoreActionDebugModeSettings.

mEditor Only

HHighIights undefined pixels in the Game view, but not in your built application.

ESw BéAeL mpoooxn ywti n Swadwkaocio Minify pmopel va adalpgost
KWOLKa TIoU xpelaletal n epappoyr HE AMOTEAECHA va Kataotpadel To

EKTEAEOLUO apxElo TNG EDAPLOYAG.
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Juvnbwg, elval KaAn TmPaKTkl o0 XpPNotng va edappolel TNV
eh\aylotomnoinon HOvo otTlg ek6O0ELS TTapaywyng TG epapuoyng Kot oxt
otlg ekdooelg anoopaipdtwong. Autd ocupPaivel SotL n Stadikacia
e\ayloTomoinong amattel XpOvo Kal UTOPEL va EMNPEACEL TNV TOXUTNTA
Kataokeung. Emiong, umopetl va dSuokoAéPel Tnv amoodaipdtwon Aoyw

NG BeAtiotonoinong mou epapuoletal otov KwdLKa.

Nivakag 78. Minify properties and descriptions

Property Description
Release Enable this checkbox if you want Unity to minify your application’s code in release builds.
Debug Enable this checkbox if you want Unity to minify your application’s code in debug builds.

H teAeutaia emAoyn otnv CUYKEKPLUEVN KapTEAQ evepyomoLel Tnv emidoyn Split Application
Binary yla va xwploel o xpriotng tv edappoyn Tou o€ KUplo makéto (APK) €66ou oe kal
naketo enéktaong (OBB). To Google Play Store 1o amattel autd av BAel va Snuootelosl

epapuoyéc peyautepec and 100 MB.

4.8.11 Quality

H enduevn onuavtiki emiloyn otig pubuioelg Project Settings mou Ba mpémel va
TIOPOLLLETPOTIOLNOEL O TIPOYPAUUATIOTAG elval to Quality. ESw o xpriotng duvatal va opioet
™V moLotnta ypadkwv mou BEAeL va cupmnepAdfel oto build tng edapuoyn. Zto emavw
HEpPOC UTtApXel To Quality matrix To omoilo mMapEXEL Yla OTITIKA QTELKOVION TwV Stadopwv
emunédwy ypadkwy ta onoia mailouv to podo twv template SnAadn twv opadonolnpevwy
puBuicewv KATw amo éva Ovopa yla tnv €UKOAn evaAAlayni Toug avd maoca otiyun. Edw
avaioya tnv MAATPOpUa IOV OTOXEVEL va TTAOCAPEL TNV EdaAPLOYH TOU 0 XPHoTng pubuilet
OO0 KAAQ ypadLkd Ba XpnOLOTIOLOEL YLOTL AUTO €XEL AUECO avTikTUTo 0TO framerate Kai
KaTA eméktaon oto gameplay. Mmopel va ¢ptiagel to Sikd tou template kot va oploel éva
O61k6 tou 6vopa. To mpdcwvo mAaiolo emAoyng o pla otAn umodnAwvel To eminedo mou
€Xel emleyel €ml TOU MOPOVTOC Yyl TN OUYKEKPLUEVN TAatdopua. H Unity mapéxel £€L

npokaBoplopéva enineda molotNTAS, AAAA TTPOYPAUUATLIOTHG UTTOPEL va TpooBEael Ta Sika
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TOU emineda. ITo KATW MEPOG epdavilovral ol pubuicelg yla 1o emileypévo emnimedo

moldTNTAG UE TG €N G LOLOTNTEG:

Quality

(T

Add Quality Level

Ewkova 71. Quality settings
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Nivakag 79. Nepypadn tunuatwv Quality settings

Icon Description

To Eninedo MolotnTag mou €XETe 0OpLOEL OE AUTO TO £pyoO.

H Stapdpdwaon Tou Tpéxovtog emmédou moldtnTag.

o To tpéxov evepyd EmineSo NowdtnTac.

MnynA : https://docs.unity3d.com/2023.2/Documentation/Manual/class-QualitySettings.html

Nivakag 80. Rendering Properties and Description

Property Description

|Render Pipeline “The Render Pipeline Asset to use for this quality level. |

|Pixe| Light Count “Set the maximum number of pixel lights when Unity uses Forward Rendering. |

Choose the level of Multi-Sample Anti-aliasing (MSAA) that the GPU performs. The options are
Disabled, 2x Multi Sampling, 4x Multi Sampling and 8x Multi Sampling.
Anti aliasing smooths the appearance of polygon edges. As the level of anti-aliasing increases, so

AntiAliasin . . .
g does the smoothness and the performance cost on the GPU. MSAA is compatible only with
Forward rendering. For more information on other types of anti-aliasing and compatibility, see
Post processing.
Realtime

. Enable thi i flecti i lay.
Reflection Probes nable this option to update reflection probes during gameplay

Resolution Scaling ||Downscales the device’s screen resolution below its native resolution. For more details, see
Fixed DPI Factor ||Android Player settings and iOS Player settings.

Choose to synchronize rendering with vertical blanks or not to synchronize at all. Unity can
V Sync Count synchronize rendering with the refresh rate of the display device to avoid tearing artifacts. The
available options are Every V Blank, Every Second V Blank, or Don’t Sync.

Nivakag 81. Textures Properties and descriptions

Property Description

Choose the highest resolution mipmap level that Unity uses when it renders textures. Higher mipmap levels
have lower resolutions, which means that they require less GPU memory and GPU processing time. This
property only affects textures with a texture shape of 2D or 2D Array. The options are:

e  0: Full Resolution

G'Iol'.)al Mipmap e 1: Half Resolution
Limit
e  2: Quarter Resolution
e  3: Eighth Resolution
For more detailed information about what these resolutions mean, see Mipmaps introduction. Textures that do
not have mipmaps render at their full resolution, regardless of the option you choose.
Use these groups to designate specific textures that should disregard the globalTextureMipmapLimit or add a
bias. This makes it possible to allocate more of your memory budget for important textures and less of it for less
important textures. This property only affects textures with a texture shape of 2D or 2D Array. The options are:
Mipmap Limit e  Offset Global Mipmap Limit: -3
Groups e  Offset Global Mipmap Limit: -2

e  Offset Global Mipmap Limit: -1
e Use Global Mipmap Limit
e  Offset Global Mipmap Limit: +1
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Property Description
e  Offset Global Mipmap Limit: +2
e  Offset Global Mipmap Limit: +3
e Override Global Mipmap Limit: Full Resolution
e  Override Global Mipmap Limit: Half Resolution
e Override Global Mipmap Limit: Quarter Resolution
e Override Global Mipmap Limit: Eighth Resolution
The Offsets bias the Mipmap Limit value for the applicable group of textures. For example, if the Global Texture
Mipmap Limit is Half Resolution and you select Offset Global Mipmap Limit: =1, then the new Mipmap Limit
for the applicable group of textures is Full Resolution. The Overrides replace the Global Mipmap Limit for the
applicable group of textures. For example, if the Global Texture Mipmap Limit is Half Resolution and you select
Override Global Mipmap Limit: Full Resolution, then the new Mipmap Limit for the applicable group of
textures is Full Resolution.
Note: If you delete or rename a Mipmap Limit Group, this triggers a dialog box that provides you with the
option to re-import the textures in that group. Undo does not revert these import changes.
Anisotropic Choose if and how Unity uses anisotropic Textures. The options are Disabled, Per Texture and Forced On (that is,
Textures always enabled).

Texture Streaming

Enable this checkbox to use Mipmap Streaming. If you are not planning to use the Mipmap Streaming system,
disable this feature to avoid any overhead.

Add All Cameras

Enable this checkbox to make Unity calculate Mipmap Streaming for all active Cameras in the Project. This is
enabled by default. For more information, see Mipmap Streaming system: Configuring Cameras.

Memory Budget

Set the total amount of memory you want to assign to all loaded textures (in MB) when using the Mipmap
Streaming system. This is set to 512 MB by default. For more information, see Mipmpap Streaming system:
Setting the memory budget.

Renderers Per
Frame

This controls the CPU processing overhead for the Mipmap Streaming system for the main thread and
associated jobs. This is 512 by default (that is, processing 512 Mesh renderers per frame). Lower values reduce
processing time, but increase delays to Unity loading the mipmaps.

Max Level
Reduction

Set the maximum number of mipmaps that the Mipmap Streaming system can discard if the Mipmap Streaming
system reaches the Memory Budget. This is set to 2 by default (which means that the system discards no more
than two mipmaps). This value is also the mipmap level that the Mipmap Streaming system initially loads at
startup. For example, when this is set to 2, Unity skips the two highest mipmaps on first load.

For more information, see Mipmpap Streaming system: Setting the memory budget.

Max 10 Requests

Set the maximum number of texture file in/out (10) requests from the MipMap Streaming system that are active
at any one time. This is set to 1024 by default. This default is set high enough to prevent any 10 cap beyond
what is already active due to the Async Upload pipeline or file system itself.

If the Scene Texture content changes significantly and rapidly, the system might attempt to load more Texture
mipmaps than the file 10 can keep up with. Lowering this value reduces the 10 bandwidth that the Mipmap
Streaming system generates. The result is a more rapid response to changing mipmap requirements.

Nivakag 82. Particles Properties and Descriptions

Property Description

Soft Particles

Indicates whether to fade particles as they approach the edges of opaque
GameObject. For more information, see Soft particles.

Particle Raycast Budget collisions (those with Medium or Low quality). See Particle System Collision

Set the maximum number of raycasts to use for approximate particle system

Module.
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NMivakag 83. Terrain Properties and Descriptions

Property

Description

Billboards Face
Camera Position

Enable this option to force billboards to face the camera while rendering instead of the camera
plane. This produces a better, more realistic image, but is more expensive to render.

Distribution

Use Legacy Details

Enable this option to use the previously supported scattering algorithm that often resulted in
overlapping details. Included for backward compatibility with Terrains authored in Unity
2022.1 and earlier.

Terrain Setting

Various override settings that, when enabled, override the value of all active terrains (except
those with the “Ignore Quality Settings” setting enabled). For more information about these

Overrides . . .
settings, see Terrain Settings.
| Pixel Error ||Va|ue set to Terrain Pixel Error. See Terrain Settings. |

| Base Map Dist.

||Va|ue set to Terrain Basemap Distance. See Terrain Settings. |

Detail Density
Scale

Value set to Terrain Density Scale. See Terrain Settings.

| Detail Distance

||Va|ue set to Terrain Detail Distance. See Terrain Settings.

| Tree Distance

||Va|ue set to Terrain Tree Distance. See Terrain Settings.

| Billboard Start

| Fade Length

||Va|ue set to Terrain Fade Length. See Terrain Settings.

|
|
||Va|ue set to Terrain Billboard Start. See Terrain Settings. |
|
|

| Max Mesh Trees ||Va|ue set to Terrain Max Mesh Trees. See Terrain Settings.

Nivakag 84. Shadows Properties and Descriptions

Property Description
Shadowmask Choose the shadowmask behavior when using the Shadowmask Mixed lighting mode. Use the
Mode Lighting window (menu: Window > Rendering > Lighting) to set this up in your Scene.
Distance . . . .
Unity uses real-time shadows up to the Shadow Distance, and baked shadows beyond it.
Shadowmask

H|Shadowmask

”Static GameObjects that cast shadows always cast baked shadows.

Choose which type of shadows to use. The available options are Hard and Soft Shadows, Hard

Shadows .
w Shadows Only and Disable Shadows.
Shadow Choose which resolution to render shadows at. The available options are Low Resolution,
Resolution Medium Resolution, High Resolution and Very High Resolution. The higher the resolution, the
greater the processing overhead.
Shadow . N N .
- Choose which method to use for projecting shadows from a directional light.
Projection
H|Close Fit “Renders higher resolution shadows but they can sometimes wobble slightly if the camera moves. |
H|Stable Fit “Renders lower resolution shadows but they don’t wobble with camera movements. |

Shadow Distance

Enter the maximum distance from the Camera at which shadows are visible. Unity does not
render shadows that fall beyond this distance.

Shadow Near
Plane Offset

Enter the offset shadow near plane to account for large triangles being distorted by shadow
pancaking.

Shadow Cascades

Choose the number of shadow cascades to use. The available options are No Cascades, Two
Cascades, or Four Cascades. A higher number of cascades gives better quality but at the expense
of processing overhead (see Shadow Cascades for further details).

Cascade splits

Adjust the cascade shadow split(s) by moving the vertical line between each cascade left or right.
Depending on what value you chose for the Shadow Cascades setting, you can see two or four
different colors. If Shadow Cascades is set to No Cascades, then this entire control is hidden.
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Nivakag 85. Async Asset Upload Properties and Descriptions

Property Description

Time Slice Set the amount of CPU time in milliseconds per frame Unity spends uploading buffered Texture
and Mesh data to the GPU. See LoadingTextureandMeshData.

Buffer Size Set the size in megabytes of the Async Upload Buffer Unity uses to stream Texture and Mesh
data for the to the GPU. See LoadingTextureandMeshData.

g:;:;srtent Indicates whether the upload buffer should persist even when there is nothing left to upload.

Nivakag 86. Level of Detail Properties and Descriptions
Property Description

Set the level-of-detail (LOD) bias. LOD levels are chosen based on the onscreen size of an object.
When the size is between two LOD levels, the choice can be biased toward the less detailed or
more detailed of the two Models available. This is set as a fraction from 0 to +infinity.

Lod Bias
When it is set between 0 and 1 it favors less detail. A setting of more than 1 favors greater detail.
For example, setting LOD Bias to 2 and having it change at 50% distance, LOD actually only
changes on 25%.
Maxi
aximum Set the highest LOD that the game uses. See Maximum LOD level for more information.
LOD Level
Nivakag 87. Meshes Properties and Descriptions
Property Description
Skin Choose the number of bones that can affect a given vertex during an animation. The available
Weights options are 1 Bone, 2 Bones, 4 Bones, and Unlimited.

Enépevn onuavtikr puBULon oto project settings eival ta Tags and Layers ta omnoia nailouv

TIOAU ONUAVTIKO POAO OTNV avamTuén epapuoywv HECw TNG unxavng Unity.
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Sorting

Ewkova 72. PuBpuioeig Tags and Layers

ESw va avadepbel otL apol 0 XprnotnG OVOUACEL MO ETIKETA, Sev
UTMOpPEL VO TN UETOVOUAOEL TTAPA HOVO VO TNV KATAPYNOEL KL va TNV

dnuloupynoetl and tv apxn. Eva avtikeipevo maxvidlol umopel va

€XEL LOVO MO ETIKETO TIOU TOU £XEL EKXWPNOEL.

Mta KA TPAKTLKN €lval n xprion tTwv tags ylati anodpevyetal n avaykn
yla xelpokivntn mpooBnkn GameObjects o€ public 1616tnteg péow drag
and drop, efolkovopwvtag £€tol Xpovo OTav XPNOLUOTMOLEITE 0 (810G

Kwdkag yla moAAd GameObjects.

OL ETIKETEC XpnoLomoLlouvTaL WG AéEELg avadopdg Tou UImopoUV Va OVTLOTOLXLOTOUV O€ éval
N TIEPLOCOTEPA QVTLKEIPEVA TOU TOXVLOLOU. Mo mapadelypa, n TkeéTa <<Player>> pmnopet
VO OVTLOTOLXLOTEL O€ XAPAKTIPEG TIOU EAEYXOVTAL OTIO TOV TTALKTN, EVW N ETIKETA <<Enemy>>
UTTOPEL VO OVTLOTOLXLOTEL O€ XapaKTAPEG TTOU Sev eAEyxovTal amd TOV MOUKTN. Z€ ULO OKNVN,

UMOpeL va OpPLOTOUV QVTLKELMEVA TIOU O TALKTNG MMOpel va CUAANEEEL HE TNV ETIKETA
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<<Collectable>>. H xprion etiketwv Bonba otov mpoodloplopd twv GameObjects péoa ota
c#t scripts. OL €TKETEG elval XpAOLUEG yla tov €Aeyxo otoug collision controllers, 6mou
kaBopiletal €av o maiktng oaAAnloemubpd pe €vav €xBpo, éva prop n éva collectible
QavTIKElpevo. O Xxpnotng Umopel va xpnotpomnotiost tn pEBodo GameObject.FindWithTag()
yla va avalntrosl onotodnnote GameObject mou MEPLEXEL LA CUYKEKPLUEVN ETIKETA TIOU
€xel  kaBoploel. To  TMOPOKATW  TAPASELYHA  XPNOLUOTOLEL TN péBodo
GameObject.FindWithTag(). Evepyomolel to respawnPrefab otig 6éoelg Twv GameObjects pe

NV eTtikeTa "Respawn".

using UnityEngine;
using System.Collections;

public class : {
public respawnPrefab;
public respawn;

void Start() {
if (respawn == null)
respawn = GameObject.FindWithTag("Respawn");

Instantiate(respawnPrefab, respawn.transform.position, respawn.transform.rotation) as ;

}
}

H Unity meplAapBavel OpLOPEVEC EVOWHOTWHUEVEG ETIKETEC ToUu Sev eudavilovtal otn

ALy elpLon ETIKETWV KAl TIAPOUCLAIOVTAL OTNV MOPAKATW ELKOVA.

O Inspector =}

ﬁiﬂ ¥ Cube Static v

ag * | Layer Default -

~  Untagged
Respawn
Finish
EditorOnly
MainCamera
Player
GameController
Add Tag...

EE

Lighting

Ewkova 73. Inspector Tags Attribute

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/Tags.html
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Ta Layers otov Unity Editor ivat évag tpomo dnuloupylag opadwy aVTLKEUEVWY PE KOA
XOPOAKTNPLOTIKA. Ta Layers xpnollomololvTal KUpLlwg yla TTEPLOPLOUO AELTOUPYLWY, OTIWG TO
raycasting 1 1o rendering, £toL wote va £dappolovtol UOVO OTI( OXETIKEG OMASEG
ovTIKELLEVWY. Ta Layers mou €xouv emionuovOei wg Builtin Layer eival mpoemileyuéva
layers mou xpnouomnotel to Unity kat §gv pmopouv va tpomomnotnBouv. O xpriotng Unopel va

TiPOCaPUOCEL Ta layers mou €xouv emonuavOel wg User Layer .
4.9 Android and Windows Build Settings

OL puBuioslg kataokeung Android kat Windows xpnotpomotlolUvtal yla Tn
Stapopodwon kal dSnuovpyla TG epappOynC YL AVTIOTOLXEG CUOKEUEG. AkoAouBnote ta

TAPAKATW Brpata yia va mpoBalete tig pubuioelg kataokeung Android kot Windows:

¢ Mevou Apxelo > PuBuioelg kataokeung.(File > Build Settings)

0,

s Ano tn Alota twv Sdabéoilpwy cuokevwv oto mapabupo MAatdoppa, o XPHOTNG
ETUAEYEL TNV avTioTolyn ETAoOy.

®,

+ Eav to koupunti Build dev eival opatd kat to Build And Run eival anevepyonolnuévo
(vkplaplopévo), o xpnotng mpémel va emAé€el tnv emhoyn Switch Platform
(EvaAayny mAatdoppoag). Autd BOa  evepyomou)oel TIG aQVTIOTOXEC pUBULoELg

KATAOKEUNG Kot Ba €xouv enidpaon otn dtadikacia dnuloupylac.
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Esm Bssiti GameObjerl  Compems

Hiew Seene Cide M

Open Scene Ciredd
{ipen Recent Seene 3
sve Chil+5
Sarcm e CtrleShifts5
Save As Scene Tarplate..

Hew Project.,

Ol Pregwsla.

Save Fropect

[ i Settings. Crrl+Ghete B
ik And Fun

[Zne)

Platform

findows, Mac, Linu

runtime

ult

Build And Run

n Build

W Android

er runtime

h Platform

Ewkova 74. Build Settings
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Edv 10 Android 1 1o Windows eivat amevepyomolnuévo

(vkplaplopévo), o xpriotng Ba MpEMEL va KAVEL Ta amapaitnta Bruata
yla tn pubuion tou avtiotowou meplBailovtog mx. To Android

environment setup.

AkolouBwvtag autda ta PBrAgoto, Pmopel va avoifel TIC pubuioEL KATAOKEUNG Kal va

npoxwpnoeL otn dlapdpdwon Twv anmaltoVPevwy pubuicewv ywa tv edapuoyn otnv

A THOPUA TIOU OTOXEVEL.

Nivakag 88. Build Settings (Android)

Setting Description
The texture compression format to use for the build. The options are:
¢ Use Player Settings: Uses the texture compression format you set in Player Settings
e ETC (GLES 2.0): Uses ETC format.
e ETC2 (GLES 3.0): Uses ETC2 format.
e ASTC: Uses ASTC format.
Texture

Compression

* DXT (Tegra): Uses DXT format.

¢ PVRTC (PowerVR): Uses PVRTC format (deprecated). You can also change this setting from a
script or using the -setDefaultPlatformTextureFormat command-line switch. Note: If you enable
texture compression targeting, Unity disables this setting. For more information about texture

compression formats, refer to Recommended, default, and supported texture compression
formats, by platform.

Export Indicates whether to export the Unity project as a Gradle project that you can import into
Project Android Studio. For more information, refer to Exporting an Android project.
Indicates whether to share Java and Kotlin source files between the Unity and exported Gradle
project.
Enable this setting to create symbolic links so the Gradle project references Java and Kotlin
Symlink source files in the Unity project. This helps you test and iterate Java and Kotlin code because it
Sources means any changes you make to Java and Kotlin source files in the exported Gradle project
persist if you re-export the Unity project. Disable this setting to make Unity copy Java and Kotlin
source files from the Unity project into the exported Gradle project. You can only interact with
this setting if you enable Export Project.
. Indicates whether to build the application as an_Android App Bundle (AAB) to distribute on
Build App . . . . .. . .
Bundle Google Play. If you enable this setting, Unity builds the application as an AAB. If you disable this

(Google Play)

setting, Unity builds the application as an APK. The setting only appears if you disable Export
Project.

Export for Indicates whether to configure the exported Gradle project to build as an Android App Bundle.
App Bundle |[The setting only appears if you enable Export Project.

Specifies how Unity generates a symbols package when it builds your application. The options
Create are:
svmbols.zi ¢ Disabled: Unity doesn’t generate a symbols package.
y 2P, Public: Unity generates a public symbols package for your application.

¢ Debugging: Unity generates a debugging symbols package for your application.

. Specifies which attached device to test the build on. Devices connected via USB should appear

Run Device

in the list automatically. If you connect a new device or don’t find an attached device in the list,
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Setting Description

click Refresh. To connect a new device wirelessly over Android Debug Bridge, select the <Enter
IP> option. For more information, refer to Debugging on an Android device or Debugging on a
ChromeQS device, depending on the platform you want to build for.

A build pipeline that doesn’t create a full build and instead deploys single files that changed
since the last patch directly to the device. Patch deploys changed files to the devices and Patch
And Run deploys changed files and then runs the application on the device. For more
information, refer to Application patching.

You can only interact with this setting if you enable Development Build.

Build to
Device

Indicates whether to include scripting debug symbols and the Profiler in your build. Use this
setting when you want to test your application. When you select this option, Unity sets the

Development DEVELOPMENT_BUILD scripting define. Your build then includes pre-processor directives that

Build . . .
u set DEVELOPMENT_BUILD as a condition. For more information, refer to Platform-dependent
compilations.
Autoconnect ||Indicates whether to automatically connect the Profiler to the built application when it runs.
Profiler You can only interact with this setting if you enable Development Build.
Dee Indicates whether to enable Deep Profiling in the Profiler. This makes the Profiler instrument
Prof’i)lin every function call in your application so it returns more detailed profiling data. This option
g might slow down script execution. You can only interact with this setting if you enable
Support .
Development Build.
Script Indicates whether to allow debugging for the application’s script code.

Debugging ||You can only interact with this setting if you enable Development Build.

Wait For Indicates whether the application waits for a debugger to attach before it runs any script code.
Managed This setting only appears if you enable Script Debugging. Also, you can only interact with this
Debugger setting if you enable Development Build.

Specifies the method Unity uses to compress the data in your Project when it builds the Player.
This includes Assets , Scenes, Player settings, and Gl data. The options are:

¢ Default: Uses ZIP which gives slightly better compressions results than LZ4 and LZ4HC but data
is slower to decompress.

Compression || LZ4: Uses LZ4, a fast compression format that’s useful for development builds. Using LZ4
Method compression instead of ZIP can significantly improve loading time for Unity applications. For
more information, refer to BuildOptions.CompressWithLz4.

® LZ4HC: A high compression variant of LZ4 that’s slower to build but produces better results for
release builds. Using LZ4HC compression instead of ZIP can significantly improve loading time
for Unity applications. For more information, refer to BuildOptions.CompressWithLz4.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/android-build-settings.html

Nivakag 89. Build Settings (Windows)

Setting Function
‘Target platform HSelect Windows to build your app for the Windows platform. ‘
‘Architecture HSeIect the CPU to build for (only applies to Build And Run). ‘
| |intel 64-bit [Intel/AMD 64-bit CPU architecture. \
‘ Hlntel 32-bit Hlntel 32-bit CPU architecture. ‘
| |[ARmM 64a-bit  ||ARM 64-bit CPU architecture. \

Enable this setting to include Microsoft program database (PDB) files in the built
Copy PDB files Windows Player. PDB files contain debugging information for your application, but
might increase the size of your Player. For more information, see Windows debugging.
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Setting

Function

Create Visual Studio
Solution

Enable this setting to generate Visual Studio solution files for the project such that you
can build the project from Microsoft Visual Studio directly.

Development Build

Enable this setting to include scripting debug symbols and the Profiler

in your build. When you enable this, Unity sets the DEVELOPMENT_BUILD#define for
testing purposes. When you select Development Build, Autoconnect Profiler, Deep
Profiling Support, Script Debugging, and Wait for Managed Debugger settings also
become available.

Autoconnect Profiler

HEnabIe this setting to automatically connect the Unity Profiler to your build.

Deep Profiling
Support

Enable this setting to select Deep Profiling in the Profiler. This makes the Profiler
instrument every function call in your application and returns more detailed profiling
data. When you enable Deep Profiling Support, it might slow down script execution.

Script debugging

HEnabIe this setting to allow your script code to be debugged. Not available on WebGL.

Wait for Managed
Debugger

Enable this setting to be prompted to attach a debugger before Unity executes any
script code.

Compression
Method (Not
available on Lumin or

Compress the data in your application when you build your application. This includes
Assets , Scenes, Player settings, and Gl data. Choose from the following methods:

WebGL platforms)
On Windows, Mac, Linux, and iOS, there is no compression by default. On Android, the
Default default compression is ZIP, which provides better compression results than LZ4HC;
however, data is slower to decompress.
A fast compression format that’s useful for development builds. For more information,
Lz4 . . .
see BuildOptions.CompressWithlLz4.
LZAHC A high compression variant of LZ4 that’s slower to build but produces better results for
release builds. For more information, see BuildOptions.CompressWithLz4HC.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/Manual/WindowsStandaloneBinaries.html

H emloyn) Asset Import Overrides €ival urte0Buvn yLa TLO YprAYopPouUS XpOVoug eVaAAQYNG

mAatdopuac Kal swoaywyns Pndlakwv otolxelwv. AuTOC O TPOTIOG TOTIKA TIOPOKAUTTTEL

OAeg TG pubuioelg elwoaywyng textures mpdAypa ToU TPEMEL va amodeUyete OtOV N

edpappoyn tou xpnotn eivat o kataotaon final build kal Ba mpémnet va xpnolponoleite pévo

yla to otadio tou development.

Nivakag 90. Asset Import Overrides Options

Setting

Function

Max Texture Size

Override the maximum imported texture size. Unity imports textures in the lower of two
values: this value, or the Max Size value specified in Texture import settings.

Max 64
Max 128
Max 256
Max 512
Max 1024

Max 2048
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Setting

Function

e Thetime it takes to import a texture is roughly proportional to the amount of pixels
it contains; therefore, reducing maximum allowed texture size can speed up the
import times. As this setting might result in lower resolution textures, use it only
for development purposes.

Texture
Compression

Override the texture compression options set in Texture import settings.
This only affects textures imported into one of the compressed texture formats.

Force Fast
Compressor

Use a faster yet lower quality texture compression mode for formats where this is applicable
(BC7, BC6H, ASTC, ETC, ETC2). Typically, this results in more compression artifacts, but for
many formats the compression itself is many times faster (2 to 20 times faster). This setting
also disables the Crunch texture compression format on any textures that have it.

The effect is the same as if all textures had their Compressor Quality set to Fast setting in
their platform’s Texture import settings.

Force
Uncompressed

Don’t compress the textures; use uncompressed formats instead. Note that while this is
faster to import because it skips the whole texture compression process, the resulting
textures take up more memory, game data size, and can impact rendering performance.
Texture import settings.

This option has the same effect as all textures that have their Compression set to None in
their platforms’ Texture Import settings.

Add Open Scenes
Platform ) Windows, Mac, Linux

g Windows, Mac, Linux arget Platforn Windows

Intel 64-bit
Dedicated Server

Android
e
WebGL
Universal Windows Platform

Faster runtime
Default

Asset Import Overrides
No Override
n No Override

Player Settings... Build ¥ Build And Run

Ewkova 75. Windows Clean Build and Incremental.
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O xpnotng adou £xel KATAAREEL e TIG UTIOAOUTEG pUBUIOELG TNG UNXaVAG TO TeEAeuTaio Brpa

yla tnv dnuoupyia tng adopd Tov TPOMO TNG KATAOKEUNG tTNS. ESw umdpyxouv Sduo tpodmol

uAomoinong :

1. Build :0 mpoemnileypuévog tpoémog ival pla avéntiky pEBoSOg ekTOG TNG MPWTING

dopag n omola eival mavra MARPNG KN auvgntikn n Aeyouévn kaboapr Kataokeur. Av
yla kamolo Adyo o xprotng BEAEL va KAVEL o kaBapr Kataokeun ylo Seutepn dpopd
uropet va tnv emPaiel emidéyovtag to BeAdkt oto kKouuri build kal matwvrtag tnv

erhoyn clean build ano To avantuooopevo pevou mou epdaviletal

Build and Run : ESw 0 Xpriotng XpnoLLOTIOLWVTAC TOV AUENTIKO TPOTIO KATAOGKEUNC
™G €hopUOYNG EMAEYEL KATOTLV TNG OnuULoupylog TNG va €eKTEAECTEL Kal N

€YKATAOTOON TNE 0TNV MAATHOPUA TNG ETUAOYNG TOU.

Ta exteAéopa apxeia mou Snuloupyouvtat os replBarlov Windows omou to ProjectName

elval To ovoua tng epapuoyng sivat ta EAG :

ProjectName.exe : Auto meplAapuPBAavel To onUeio L0080V TOU MPOYPAUUATOC TIOU

KaAel tn pnxavn Unity Katd tnv ekkivnon tnge.

UnityPlayer.dll : To apxeio DLL mepléxel Tov gyyevn Kwdika tng pnxavng Unity. Auto
TO apxeio €xeL unmoypadel pe to motonmownTkod tng Unity Technologies, to omoio
eTBeBALWVEL TNV AKEPALOTNTA TNG KNXavNnC Kal e€aodalilel otL Sev £xel aAowwOel

o KakOBouloug XpRoTeg 1 ebapLOYEG.

* pdb files : Apxeia oupBoAwv yla anoopaApdatwon. H Unity ta avtiypadel otov
KATAAOYO KOTOOKEUNG, €AV O XPNROTNG €EVEPYOTIOLCEL TNV €mloyn Avilypadn

opxeiwv PDB oto mapdBupo PuBUIOELG KATOOKEUNG..

WinPixEventRuntime.dll : Auté to DLL evepyomnolel tnv umootAplen t¢ EL0AYWYNS
tou PIX ota Windows (beta). H Unity dnuioupyel auto to apxeio povo av o xprnotng

gvepyomnolnoel tnv emloyn Development Build oto mapaBupo Build Settings.

ProjectName_Data folder : Autdg o ¢dakelog mepléxel O6Aa ta Sdedopéva Tmou

QTTOLTOUVTOL VLA TNV EKTEAEDN TNG EPOpUOYNC.

Ta ekteAéopa apxeia mou dnuoupyouvial oe meptpdAiov Android omou 1o ProjectName

elval To ovopa tng epappoyng eivot Ta €€AG :
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e ProjectName.apk : To ekteAéoio apxeio Tou project eival n epapuoyn.
4.10 C# kau Unity [23][4][16]

ESw Ba avaluBouv kamoleg BaoIkEG KAAOELG UE TIG EVTOAEG, EVVOLEG Ko LeBOSouC
TOUG YLOL VO UTIAPXEL HLa TIo odalpLKr €LKOVA TwV SUVATOTATWY TNG pnxavng Unity. M

AN pn avadopd urtapxel otnv nAektpovikn StevBuvon oto Unity Documentation.

4.10.1 Object

H Unity xpnowuorolet tTnv kKAaon UnityEngine.Object wg Baotkn kAdon yla OAa ta
QVTLKE(HEVA OTa oTtola Hmopet va yivel avadopd. Me t dnuloupyia plag véag KAaong anod
to MonoBehaviour, to ScriptableObject rj To Scriptedimporter, o xpriotng Unopel va opiost
TIPOCOPUOCHEVOUC TUTTIOUG AVTIKEWWEVWY Unity ota cevapla tou. Ot Snudoleg HetafAnTEg
TIou Tpogpyxovtal and tnv kAaon Object epudavifovtal otov editor wg B£ong £€tolueg va
SeXToUV TIHEG HéoA amo TOo ypadlko TepBarlov. ZuvnBwg, ta scripts xpnolluomolouv
TUTIOUG TIOU TIPOEPXOVTAL OO QUTAV TNV KAAon, onw¢ GameObject, Material kot Mesh,
TIPOKELEVOU VO £XOUV TIPOCPOON O CUYKEKPLUEVEG LOLOTNTECG Kal UeBOSoUC yla auTtolg
TOuC TUTouC. Qotdoo, oplopéva APl €xouv oxedlooTel £TOl WOTE va AElToupyoUv UE
omolodnmote avtikeipevo tng Unity, emopévwg n kKAdon Object epdaviletal wg TUMOG OTLG
uroypad€c autwv Twv peBOdwv. NMapadeiypoto avtwv Twv HeBOSdwv eival To

Resources.LoadAll, To EditorJsonUtility.ToJson kat to SerializedObject.

Mivakag 91. 16w6tnteg Object

Name Description
hideFlags Should the object be hidden, saved with the Scene or modifiable by the user?
name The name of the object.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Object.html

Nivakag 92. Anpooieg MEBobdol

Name Description

GetlInstancelD ||Gets the instance ID of the object.

ToString Returns the name of the object.
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Nivakag 93. Ztatikég MEBodot

Name Description

Destroy Removes a GameObject, component or asset.

Destroys the object obj immediately. You are strongly recommended to use Destroy

Destroylmmediate .
instead.

DontDestroyOnlLoad ||Do not destroy the target Object when loading a new Scene.

FindAnyObjectByType ||Retrieves any active loaded object of Type type.

FindFirstObjectByType||Retrieves the first active loaded object of Type type.

FindObjectsByType Retrieves a list of all loaded objects of Type type.

Instantiate Clones the object original and returns the clone.

Nivakoag 94. TeAeoTEg

Name Description
bool Does the object exist?
t
%erﬂ Compares if two objects refer to a different object.
t
%w Compares two object references to see if they refer to the same object.
4.10.2 GameObject

To Baowo doulkd otolxeio OAwv twv mayvidlwy tng Unity eival to GameObject.
Eite mpokeltal ywa évav xopaktipa, €va OmAo, €va Ktiplo, €va otolxeio Siemadng, site
OKOUN Kol ylo tnv Kapepa 1 to directional ¢wg, kdBe pia amd QUTEG TS OVIOTNTES
Kataokevaletal and to GameObject. Evw Ta TEPLOCOTEPA QVIIKEIPHEVA OTO TALXVIOL
glodyovtal anod eEwteplkd epyaAeia dSnuiovpyiag Pnolakwyv otolxeiwy, 6w to Blender, to
Maya, to 3ds Max, to Photoshop kat @A\a, to Unity mopéxel pia ocuAloyr Bactkwv
OVTIKELLEVWYV Ta AeyOueva primals pe ta omola pmopel o xpnotng va epyaoctel og emninedo
prototyping. Ot KUBoL, oL odaipeg, Ta planes kal ot KUAWSpOL gival HePIKA amo Ta Baoika

QVTIKELJEVA TToU elval StaBéaiua.
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Nivakag 95. 1610tnte¢ GameObject

Name

Description

activelnHierarchy

Defines whether the GameObject is active in the Scene.

activeSelf The local active state of this GameObject. (Read Only)
isStatic Gets and sets the GameObject's StaticEditorFlags.
layer The layer the GameObiject is in.

scene Scene that the GameObiject is part of.

sceneCullingMask

Scene culling mask Unity uses to determine which scene to render the GameObject in.

tag The tag of this GameObject.
transform The Transform attached to this GameObject.

Mnyn : https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.html

Nivakag 96. Constructors

Name

Description

GameObject

Creates a new GameObject, named name.

Nivakag 97. Anpooieg M£Bobdol

Name

Description

AddComponent

Adds a component class of type componentType to the GameObject. C# Users
can use a generic version.

Calls the method named methodName on every MonoBehaviour in this

B M
roadcasthlessage GameObject or any of its children.
CompareTag Is this GameObject tagged with tag ?

GetComponent

Gets a reference to a component of type T on the specified GameObject.

GetComponentInChildren

Gets a reference to a component of type T on the specified GameObject, or any
child of the GameObject.

GetComponentinParent

Gets a reference to a component of type T on the specified GameObject, or any
parent of the GameObject.

GetComponents

Gets references to all components of type T on the specified GameObiject.

GetComponentsInChildren

Gets references to all components of type T on the specified GameObject, and
any child of the GameObject.

GetComponentsinParent

Gets references to all components of type T on the specified GameObject, and
any parent of the GameObject.

SendMessage

Calls the method named methodName on every MonoBehaviour in this
GameObject.

SendMessageUpwards

Calls the method named methodName on every MonoBehaviour in this

184



https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-activeInHierarchy.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-activeSelf.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-isStatic.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-layer.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-scene.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-sceneCullingMask.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-tag.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-transform.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject-ctor.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.AddComponent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.BroadcastMessage.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.CompareTag.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponentInChildren.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponentInParent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponents.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponentsInChildren.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.GetComponentsInParent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.SendMessage.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/GameObject.SendMessageUpwards.html

4. MedoboAoyia

GameObject and on every ancestor of the behaviour.

Activates/Deactivates the GameObject, depending on the given true or false

SetActive
- value.
TryGetComponent Gets the component of the specified type, if it exists.
Nivakag 98. Ztatikég M£Bodot
Name Description
CreatePrimitive Creates a GameObject with a primitive mesh renderer and appropriate collider.
Find Finds a GameObject by name and returns it.

Returns an array of active GameObjects tagged tag. Returns empty array if no

FindGameObjectsWithTag GameObject was found.

Returns one active GameObject tagged tag. Returns null if no GameObject was

FindWithTag found.

Ta uéAn mou kKAnpovopouvtal ano tnv GameObject eivat :

Nivakag 99. KAnpovopnuéveg I610tnNTeg

Name Description

hideFlags |[Should the object be hidden, saved with the Scene or modifiable by the user?

name The name of the object.

Nivakag 100. KAnpovounuéveg Anpooieg M£Bodot

Name Description

GetlInstancelD||Gets the instance ID of the object.

ToString Returns the name of the object.

Nivakag 101. KAnpovopunuéveg Ztatikég MEBodol

Name Description

Destroy Removes a GameObject, component or asset.

. Destroys the object obj immediately. You are strongly recommended to use Destro
Destroylmmediate Y ! ) A gly y

instead.

DontDestroyOnLoad ||Do not destroy the target Object when loading a new Scene.

FindAnyObjectByType |[Retrieves any active loaded object of Type type.
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FindFirstObjectByType||Retrieves the first active loaded object of Type type.

FindObjectsByType Retrieves a list of all loaded objects of Type type.

Instantiate Clones the object original and returns the clone.

Nivakoag 102. TeAeotég

Name Description
bool Does the object exist?
operator = ||[Compares if two objects refer to a different object.
operator == ||[Compares two object references to see if they refer to the same object.

4.10.3 MonoBehaviour

H kAdaon MonoBehaviour kAnpovopeital amno nposmiloyr Katd tn dnuloupyia Kat
TN ouvdeon evog component o€ €va AVTIKELPEVO Ttatyvidlou. KAnpovouwvtag and autrn ™
Baolkry kKAAon, o Kwdkag mou opilel ta cuvothpata TalViblwy enwddeAeital and TG
XPNOLLEG CUVOPTNOELG TTOU TtapEXeL N unxavy Unity. Ta MonoBehaviours untdpyxouv mavta
w¢ component evo¢ GameObject kot pmopouv va SnuoupynBolUv HE TNV €VIOAN
GameObject. AddComponent. AVTIKE(PHEVO TIOU TIPETIEL VO UTTIAPXOUV QVEEAPTNTO MO Eval
GameObject Ba mpémel va mpoépyxovtal amd to ScriptableObject. H évvolwa 1tng
KANpovouLKOTNTA¢ Tailel onuovtikd polo otov OOP pe t yAwooa C#. Emtpénel tn
Snuoupyla vEwv kKAAoswv, scripts 1 components based oeg mpo umdpxovia component,
KANPOVOUWVTAC £TOL TN AELTOUPYLKOTNTA TOUG XWPIC TNV OVAYKN TIEPLTTNC EMAVEYYPADNG
Kwdka. H owoti xprion tng KANPOVOULKOTNTAG ETUTPETEL TNV AVATTTUEN AmOSOTIKOU Kall
aflomotou kwdka. Katd tnv ekkivnon t¢ S£0UNG EVEPYELWV, OPKETEC TIPOKOOOPLOUEVEG

Aewtoupyieg eival StaBéoueg yia xprion.

H nébodog Awake() kaAeital otav Snuoupysitol Eva aVTIKELLEVO 0T OKNVI KoL XPNOLUEVEL
WG¢ KATAAANAO HEPOG YLaL TNV QPXLKOTIOLNON TIHWYV, OV KoL OPLOUEVA OTOLXELD KOl QVTIKELPEVDL
evléxeTal va pnv eivat mpoofBacipa oe auto to onpeio. H Awake() Ba tpé€el avetaptnta av

eivat Active/enabled to GameObject otnv oknvn.
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Object-operator_ne.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Object-operator_eq.html
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g'\ s O kwdKag apyikomoinong mou efaptatal ano aAAa otolyeia Ba mpémnel
\)

4 va TonoBeteital otn cuvaptnon Start().
i

H uébodog Start(), amd tnv aAAn mMAeupqd, KaAE(TaL oTNV MPWTN EUPAVLON TOU QAVIIKELUEVOU
OTn OKNVNA Kol Uropel va xpnotpomnolnBel yia epyacieg apxikomnoinong mou Bacilovtal otn
doptwon alwv objects kat components. H Start() Ba ekteAeotel katd TNV evepyomoinon
™G MeBOSou kal mavta peta tnv Awake() dnAadn otav to GameObject eival Active

/enabled otnv oknvn kat adou xet teAswwoel va poptwvetal n Awake().

H uébodog Update() kaAeital oe kaOe Kapé 1} 660 MO cuxva ylveTal e Bacn To pubuo Kapé
Kol ouvnBwC TEPLEXEL TO UEYOAUTEPO HEPOC TNG AOYLKAG €vO¢ component. Eival {wTkAg
onuaociag va dwatnpnBet n opyavwon otn ocuvdaptnon Update() yia va amodeuyxBel n
UTEPBOALKN) TTOAUTIAOKOTNTA TNG, OMOTE Ba MPEMEL VO XPNOLLOTIOLOUVTAL UTIO-CUVOPTHOELS

YLOL TOV OTTOTEAECHLATLKO SLOXWPLOUO KO TNV opyavwon Twv update calls.

Mua KaAr) TIPAKTIKY €ival va anodelyel 0 XPHotng va {NTAeL anod tnv
punxowvn vo Tpé€el po pEBodo yla va eA€éy€el kKAmolo KATAOTAON OTnV
Update() kaL va xpnowuomolnoel eite events, eite delegates, eite

Coroutines, eite Physics callbacks eite Input Events.

H uéBobog Update() BEAeL mpoooxn ylati av yivel ahoylotn xprion Ba

W €XEL OPOMATIKN EMIMTWON OtV amodoon ToOu TalvidloUu Kal Kotd
;

i enéktoon oto gameplay.

Otav péoa oe éva component o XpHotng XPNOLUOTOLRoEL Pl and Tig pebddoug Start(),

Update(), FixedUpdate(), LateUpdate(), OnGUI(), OnDisable(), OnEnable() tote eudaviletoat
€va checkbox yla Tnv xewpokivntn evepyomoinon Kal amevepyonoinon Tou HEoO OO TOV

editor. Edv 6ev umdpxel KATL oo 0Aa autd tote to checkbox dev epdaviletal.
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Start.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Update.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.FixedUpdate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.LateUpdate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnGUI.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDisable.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnEnable.html

4. MedoboAoyia

v GameManager

- Tag Untagged yer Default

Transform

¥ v Game Manager (Script)

WE] S = Canvas Quest Map(S

Ewkova 76. Checkbox for enabling or disabling in editor

OLnpoavadepopeveg pEBoSoL ekteAoUV TIG €ENG AeLTOUpPYIES :

void Start()
{
// Kwdikag apxtkomoinong
// AuTtog 0 KWSLKOG eKTEAELTOL pia Ppopa, OTAV TO AVTLKELUEVO YIVETOL EVEPYO GTN OKNVA
1
void Update()
{
// Kwdikag evnuépwong
// AuTOG 0 KWELKAG eKTEAELTOL KABE KOPE KAL XPNOLUOTIOLELTOL YLA TNV TAKTLKI) EVAUEPWON Kot T AOYLKH TOU TtayvibLol
1
void FixedUpdate()
{
// Kwdikag otabepnic evnuépwaong
// AuTOg 0 KWELKAG eKTEAELTOL O 0TOOEPA SLOOTHLATA, GUYXPOVIOMEVOG HE TN U)XV GUOLKAG
// Xpnouomoleitat yla GpuoLKA UTTOAOYLOEVA KOl EVNLEPWOELG OXETIKEG E TN GUOLKN
1
void LateUpdate()
{
// Kwdikag kaBuotepnUEVNG EVNUEPWONG
// AuTOG 0 KWELKAG EKTEAELTOL LETA ATIO OAEG TLG KANoELG Twv Update() cuvaptrioewv
// Xpnolpomoleitat yla Kivnon KAUEPAG Kal GAAEG EVEPYELEC TTOU EEQPTWVTAL OTTO TNV EVNUEPWON TwV BECEWV TWV
OVTLKELEVWV
1
void OnGUI()
{
// Kwdikag GUI
// Xpnolpomoleitat yla tnv anelkovion otolxeiwv ypadikol meptBdAlovtog otnv 086vn
// Kaheital moANEg dopég ava KapE, HeTa TG KANoels twv Update() cuvaptrioswy
1
void OnDisable()
{
// Kwdikag amevepyomnoinong
// AUTOG 0 KWELKOG EKTEAELTOL OTAV TO AVTIKEILEVO YIVETAL AVEVEPYO ) ATIEVEPYOTIOLNIEVO OTN GKNVI)
// Xpnouormoleitat yia tnv aneAeuBEpwaon MOPWV KOL TNV EKTEAECH EVEPYELWV TIPLV TO QVTLKE(UEVO amevepyomoLn el
b
void OnEnable()
{
// Kwdikag evepyomoinong
// AUTOG 0 KWSLKOG EKTEAELTOL OTAV TO AVTLKEIUEVO YIVETAL EVEPYO ) EVEPYOTIOLNUEVO GTN OKNVH
// Xpnolpormoleital yla apytkomoinon Kat puBULoN TG KATAOTAONG TOU QVTLKELUEVOU

}

I616tnTeg TN MonoBehaviour eivat :
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Nivakag 103. 1616tnteg MonoBehaviour

Name Description

!destroyCanceIIationToken HCanceIIation token raised when the MonoBehaviour is destroyed (Read Only). ‘

‘didAwake HReturns a boolean value which represents if Awake was called. ‘

‘didStart HReturns a boolean value which represents if Start was called. ‘

Allow a specific instance of a MonoBehaviour to run in edit mode (only available

InEditMod
runintaitilode in the editor).

‘useGUILayout HDisainng this lets you skip the GUI layout phase. ‘

Mnyn : https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.html

Anpooileg M£Bobol tng MonoBehaviour ival :

Nivakag 104. Anpooieg MéBobol

Name Description
‘Cancellnvoke HCanceIs all Invoke calls on this MonoBehaviour. ‘
‘Invoke Hlnvokes the method methodName in time seconds. ‘

Invokes the method methodName in time seconds, then repeatedly every repeatRate

InvokeRepeating
seconds.

‘Islnvoking Hls any invoke on methodName pending? ‘

‘StartCoroutine HStarts a Coroutine. ‘

!StopAIICoroutinesHStops all coroutines running on this behaviour. ‘

Stops the first coroutine named methodName, or the coroutine stored in routine running

StopCoroutine . .
on this behaviour.

Itatikég MéBobol Tng MonoBehaviour sivat :

Nivakeg 105. Ztatikég MéBodol

Name Description

print Logs message to the Unity Console (identical to Debug.Log).

MnvUpuata tng MonoBehaviour ivat :

Nivakag 106. Messages

Name Description
‘Aw_ake HAwake is called when an enabled script instance is being loaded.
‘FixedUgdate HFrame-rate independent MonoBehaviour.FixedUpdate message for physics calculations.
‘LateUgdate HLateUpdate is called every frame, if the Behaviour is enabled.
‘OnAnimatorIK HCaIIback for setting up animation IK (inverse kinematics).
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-destroyCancellationToken.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-didAwake.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-didStart.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-runInEditMode.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-useGUILayout.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.CancelInvoke.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Invoke.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.InvokeRepeating.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.IsInvoking.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.StartCoroutine.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.StopAllCoroutines.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.StopCoroutine.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour-print.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Awake.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.FixedUpdate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.LateUpdate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnAnimatorIK.html
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OnAnimatorMove

Callback for processing animation movements for modifying root motion.

!OnAppIicationFocus

HSent to all GameObjects when the player gets or loses focus.

!OnAppIicationPause

HSent to all GameObjects when the application pauses.

!OnAppIicationQuit

HSent to all GameObjects before the application quits.

OnAudioFilterRead

If OnAudioFilterRead is implemented, Unity will insert a custom filter into the audio DSP
chain.

|OnBecameInvisibIe
L

HOnBecameInvisibIe is called when the renderer is no longer visible by any camera.

!OnBecameVisibIe

HOnBecameVisibIe is called when the renderer became visible by any camera.

OnCollisionEnter

OnCollisionEnter is called when this collider/rigidbody has begun touching another
rigidbody/collider.

!OnCoIIisionEnterZD

HSent when an incoming collider makes contact with this object's collider (2D physics only).

OnCollisionExit

OnCollisionExit is called when this collider/rigidbody has stopped touching another
rigidbody/collider.

lonCollisionExit20

HSent when a collider on another object stops touching this object's collider (2D physics only).

OnCollisionStay

Collider or Rigidbody.

OnCollisionStay is called once per frame for every Collider or Rigidbody that touches another

OnCollisionStay2D

Sent each frame where a collider on another object is touching this object's collider (2D
physics only).

!OnCon nectedToServer

HCaIIed on the client when you have successfully connected to a server.

!OnControIIerCoIIiderHit

HOnControIIerCoIIiderHit is called when the controller hits a collider while performing a Move.

‘OnDestroy HDestroying the attached Behaviour will result in the game or Scene receiving OnDestroy.
‘OnDisabIe HThis function is called when the behaviour becomes disabled.

!OnDisconnectedFromServer

HCaIIed on the client when the connection was lost or you disconnected from the server.

OnDrawGizmos

Implement OnDrawGizmos if you want to draw gizmos that are also pickable and always
drawn.

!OnDrawGizmosSeIected

Hlmplement OnDrawGizmosSelected to draw a gizmo if the object is selected.

‘OnEnabIe

HThis function is called when the object becomes enabled and active.

!OnFaiIedToConnect

HCaIIed on the client when a connection attempt fails for some reason.

OnFailedToConnectToMaster

Server

Called on clients or servers when there is a problem connecting to the MasterServer.

lonGul

HOnGUI is called for rendering and handling GUI events.

‘OnJointBreak

HCaIIed when a joint attached to the same game object broke.

‘OnJointBreakZD

HCaIIed when a Joint2D attached to the same game object breaks.

!Onl\/lasterServerEvent HCaIIed on clients or servers when reporting events from the MasterServer.

OnMouseDown is called when the user has pressed the mouse button while over the
OnMouseDown .

Collider.

OnMouseDrag is called when the user has clicked on a Collider and is still holding down the
OnMouseDrag

mouse.
‘Onl\/louseEnter HCaIIed when the mouse enters the Collider. |
‘Onl\/louseExit HCaIIed when the mouse is not any longer over the Collider. |
OnMouseOQOver Called every frame while the mouse is over the Collider.
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnAnimatorMove.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnApplicationFocus.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnApplicationPause.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnApplicationQuit.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnAudioFilterRead.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnBecameInvisible.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnBecameVisible.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionEnter.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionEnter2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionExit.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionExit2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionStay.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnCollisionStay2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnConnectedToServer.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnControllerColliderHit.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDestroy.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDisable.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDisconnectedFromServer.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDrawGizmos.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnDrawGizmosSelected.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnEnable.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnFailedToConnect.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnFailedToConnectToMasterServer.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnFailedToConnectToMasterServer.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnGUI.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnJointBreak.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnJointBreak2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMasterServerEvent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseDown.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseDrag.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseEnter.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseExit.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseOver.html
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OnMouseUp OnMouseUp is called when the user has released the mouse button.

OnMouseUpAsButton is only called when the mouse is released over the same Collider as it
OnMouseUpAsButton P y

was pressed.
!OnNetworkInstantiate HCaIIed on objects which have been network instantiated with Network.Instantiate. |
!OnParticIeCoIIision HOnParticIeCoIIision is called when a particle hits a Collider. |

OnParticleSystemStopped is called when all particles in the system have died, and no new
OnParticleSystemStopped particles will be born. New particles cease to be created either after Stop is called, or when
the duration property of a non-looping system has been exceeded.

OnParticleTrigger is called when any particles in a Particle System meet the conditions in the

OnParticleTrigger .
trigger module.

OnParticleUpdateJobSchedul ||OnParticleUpdatelobScheduled is called when a Particle System's built-in update job has
ed been scheduled.

!OnPIaverConnected HCaIIed on the server whenever a new player has successfully connected. |
!OnPIaverDisconnected HCaIIed on the server whenever a player disconnected from the server. |
‘OnPostRender HEvent function that Unity calls after a Camera renders the scene. |
‘OnPreCuII HEvent function that Unity calls before a Camera culls the scene. |
‘OnPreRender HEvent function that Unity calls before a Camera renders the scene. |

Event function that Unity calls after a Camera has finished rendering, that allows you to

OnRenderimage modify the Camera's final image.

‘OnRenderObiect HOnRenderObject is called after camera has rendered the Scene. |
!OnSeriaIizeNetworkView HUsed to customize synchronization of variables in a script watched by a network view. |
!OnServerInitiaIized HCaIIed on the server whenever a Network.InitializeServer was invoked and has completed. |

OnTransformChildrenChange ||This function is called when the list of children of the transform of the GameObject has
d changed.

This function is called when a direct or indirect parent of the transform of the GameObject

OnTransformParentChanged
has changed.

‘OnTriggerEnter HWhen a GameObject collides with another GameObject, Unity calls OnTriggerEnter. |
!OnTriggerEnterZD HSent when another object enters a trigger collider attached to this object (2D physics only). |
‘OnTriggerExit HOnTriggerExit is called when the Collider other has stopped touching the trigger. |
‘OnTriggerExitZD HSent when another object leaves a trigger collider attached to this object (2D physics only). |

OnTriggerStay is called once per physics update for every Collider other that is touching the

OnTriggerStay .
trigger.

Sent each frame where another object is within a trigger collider attached to this object (2D

OnTriggerStay2D .
physics only).

Editor-only function that Unity calls when the script is loaded or a value changes in the

OnValidate

Inspector.
!OnWiIIRenderOb]ect HOnWiIIRenderObject is called for each camera if the object is visible and not a Ul element. |
‘Reset HReset to default values. |
Start Start is called on the frame when a script is enabled just before any of the Update methods
= are called the first time.
‘Update HUpdate is called every frame, if the MonoBehaviour is enabled. |
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseUp.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnMouseUpAsButton.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnNetworkInstantiate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnParticleCollision.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnParticleSystemStopped.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnParticleTrigger.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnParticleUpdateJobScheduled.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnParticleUpdateJobScheduled.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnPlayerConnected.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnPlayerDisconnected.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnPostRender.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnPreCull.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnPreRender.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnRenderImage.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnRenderObject.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnSerializeNetworkView.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnServerInitialized.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTransformChildrenChanged.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTransformChildrenChanged.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTransformParentChanged.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerEnter.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerEnter2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerExit.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerExit2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerStay.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnTriggerStay2D.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnValidate.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.OnWillRenderObject.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Reset.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Start.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/MonoBehaviour.Update.html
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Ta Lé€An ou KAnpovopouvtat anod tnv MonoBehaviour sivat :

Nivakag 107. KAnpovopunuéveg 18totnteg

Name

Description

‘enabled

HEnabIed Behaviours are Updated, disabled Behaviours are not. ‘

IisActiveAndEnabIed

HReports whether a GameObject and its associated Behaviour is active and enabled. ‘

ameObiect The game object this component is attached to. A component is always attached to
gamet-ject a game object.
‘t_ag HThe tag of this game object. ‘
‘tra nsform HThe Transform attached to this GameObject. ‘
‘hideFIags HShouId the object be hidden, saved with the Scene or modifiable by the user? ‘
‘name HThe name of the object. ‘
Nivakag 108. KAnpovounuéveg Anpooieg M£Bodot
Name Description

Calls the method named methodName on every MonoBehaviour in this game
BroadcastMessage . . .

object or any of its children.
CompareTag HChecks the GameObiject's tag against the defined tag.

GetComponent

Gets a reference to a component of type T on the same GameObject as the
component specified.

GetComponentInChildren

Gets a reference to a component of type T on the same GameObject as the

component specified, or any child of the GameObject.

GetComponentinParent

Gets a reference to a component of type T on the same GameObject as the

component specified, or any parent of the GameObject.

GetComponents

Gets references to all components of type T on the same GameObject as the
component specified.

GetComponentsInChildren

Gets references to all components of type T on the same GameObject as the

component specified, and any child of the GameObject.

GetComponentsinParent

Gets references to all components of type T on the same GameObject as the

component specified, and any parent of the GameObject.

SendMessage

Calls the method named methodName on every MonoBehaviour in this game
object.

SendMessageUpwards

Calls the method named methodName on every MonoBehaviour in this game
object and on every ancestor of the behaviour.

ITrvGetComponent

HGets the component of the specified type, if it exists.

‘GetlnstanceID

HGets the instance ID of the object.

‘ToString

HReturns the name of the object.
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https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Behaviour-enabled.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Behaviour-isActiveAndEnabled.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component-gameObject.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component-tag.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component-transform.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Object-hideFlags.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Object-name.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.BroadcastMessage.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.CompareTag.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponentInChildren.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponentInParent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponents.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponentsInChildren.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.GetComponentsInParent.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.SendMessage.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.SendMessageUpwards.html
https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.TryGetComponent.html
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Nivakag 109. KAnpovopnpéveg Ztatikég MéBodol

Name Description

Destroy Removes a GameObject, component or asset.

. Destroys the object obj immediately. You are strongly recommended to use Destro
Destroylmmediate v ! ) Y gly y

instead.

DontDestroyOnlLoad ||Do not destroy the target Object when loading a new Scene.

FindAnyObjectByType ||Retrieves any active loaded object of Type type.

FindFirstObjectByType||Retrieves the first active loaded object of Type type.

FindObjectsByType Retrieves a list of all loaded objects of Type type.

Instantiate Clones the object original and returns the clone.

NMivakag 110. KAnpovopnpuévol TeEAeoTEG

Name Description
bool Does the object exist?
operator = ||[Compares if two objects refer to a different object.
operator == ||[Compares two object references to see if they refer to the same object.

AkoAouBel éva dlaypappa pong mou Seixvel TNV oelpd mpotepaldTnNTAg ToU KABe event o€
OAn TNV SLApKeLX TOU KUKAOU IwNC HLOG ePopUoyng amd TNV €KKivnon TNG HEXPL Kal TO

KAElOLWO TNG.
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.

(

OnEnable

J
Reset is called when the script is attached and not in playmode. Reset )

Startis only ever called once for a ghven script. |

The physics cycle may happen more than once pet frame if
the fixed time step is less than the actual rame update time.

Internal animation update

Internal animation update

-

Ha coroutine has ylelded previously but s now due to
update.

(
.
C

< +
\J AKJ &,

yield WatF orSeconds
yield Www
yleld StariCoroutine

is only

OnGUI is called muliple tme per rame update.

OnApplicationPause is called after the frame where the
pause occurs but issues another ¥ame before actually pausing.

OnDisable is calied only when the script was disabled during -
the frame. OnEnable will be called if it is enabled again. |

OnGUI

-,

4

Initialization

Editor
Initialization

Physics

Input events

Game logic

Scene rendering

Gizmo rendering

GUI rendering

End of frame
Pausing

Decommissioning

Ewkova 77. Order of Execution for event functions
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4.10.4 Component

Baowkny kKAdon ywa oAa 6ca cuvbéovtal pe €va GameObject mauyvidlov. Eival
ONUAVTIKO va onuelwBel otL o kwdikag dev dnuloupyel moté aueca €va Component (av
e€alpebel to Transform mou €xouv 0Aa ta GameObject kaBw¢ dnuioupyolvtal péca oTov
€UKAELSeL0 Ywpo Tou editor). O xpnotng ypddel éva script Kal oTn CUVEXELX TO TPOCAPTHOEL
oe éva GameObject. Autog o Tpomog mpocBEtel emuMA£oV Asltoupylkotnta oto GameObject
TALXVLOLOU WE TN XPNOoN CUYKEKPLUEVWYV script. Yapxouv €tolda script ¢tiayuéva amno tnv

LoV yLo va YIVETaL TiLo ypriyopn n avamtuén tng edapUoyng.

ErutAéov, o ScriptableObject eivat évag tpomog Snuloupylag script mou Sev mpooapTwvTal
oe kKavéva GameObject. O TIPOYPAUUATIOTAG HUMOPEITE Vv  XPNOLUOTIOLOEL TO
ScriptableObject yia va 8nuoupynoet aveédptnta script mou unopouv va xpnotuonotnbouv

oo TTOAAQ QVTIKELLEVA TTOULXVLSLOU.

Nivakag 111. 160tNTEC

Name Description
. The game object this component is attached to. A component is always attached to a game
gameObject .
object.
‘t_ag HThe tag of this game object. ‘
‘transform HThe Transform attached to this GameObject. ‘

Mnyn : https://docs.unity3d.com/2023.2/Documentation/ScriptReference/Component.html

Nivakag 112. Anupdoieg M£Bodot

Name Description

Calls the method named methodName on every MonoBehaviour in this game

B M
roadcasthlessage object or any of its children.
CompareTag HChecks the GameObiject's tag against the defined tag.

Gets a reference to a component of type T on the same GameObject as the

GetComponent .
component specified.

Gets a reference to a component of type T on the same GameObject as the

GetC tinChild
et-omponentintnicren component specified, or any child of the GameObiject.

Gets a reference to a component of type T on the same GameObject as the

GetComponentIinParent . .
B component specified, or any parent of the GameObject.

Gets references to all components of type T on the same GameObject as the

GetComponents i
component specified.

Gets references to all components of type T on the same GameObject as the

GetC tsInChild
er-omponentsintiaren component specified, and any child of the GameObject.
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Gets references to all components of type T on the same GameObject as the

GetComponentsinParent i .
= component specified, and any parent of the GameObject.

Calls the method named methodName on every MonoBehaviour in this game
SendMessage

object.

Calls the method named methodName on every MonoBehaviour in this game
SendMessageUpwards . .

object and on every ancestor of the behaviour.
ITrvGetComponent HGets the component of the specified type, if it exists.

Ta LéAn ou kKAnpovopouvtat ano tnv Component sival :

Nivakag 113. KAnpovopunuéveg 18totnteg

Name Description

hideFlags |[Should the object be hidden, saved with the Scene or modifiable by the user?

name The name of the object.

Nivakag 114. KAnpovounuéveg Anpooieg M£6odot

Name Description

GetlInstancelD||Gets the instance ID of the object.

ToString Returns the name of the object.

Nivakag 115. KAnpovopnpéveg Ztatikég M£Bodol

Name Description

‘Destroy HRemoves a GameObject, component or asset. ‘

Destroys the object obj immediately. You are strongly recommended to use Destroy

Destroylmmediate .
instead.

!DontDestrovOnLoad HDo not destroy the target Object when loading a new Scene.

!FindAnvaiecthTvpe HRetrieves any active loaded object of Type type.

!FindObjectstTvpe HRetrieves a list of all loaded objects of Type type.

!Find FirstObjecthTvpeHRetrieves the first active loaded object of Type type. ‘

‘Instantiate HCIones the object original and returns the clone.

Nivakag 116. KAnpovopunpuévol TEAEOTEC

Name Description
bool Does the object exist?
operator = ||[Compares if two objects refer to a different object.
operator == ||Compares two object references to see if they refer to the same object.
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4.10.5 Canvas

O kappag otnv Unity amoteleital amnod éva cUCTNUO TTOU XPNOLUOTIOLELTAL YIa TN
Snuoupyla kol Tnv amelkovion ypadlkwv oto maxvidl. Méow tou KapBd, pmopouv va
npootebolv dlddopa oTolxeld, OTIWE ELKOVEG, KELUEVO, KOUUTILA KoL TTAQLOLA, OE HLOL OKNVN
Tou matyvidlov. O kapuPBag xpnolpomnoleital yla T dnuoupyia tou ypadikou neptBaiAovtog
Tou maxvidlou Kal tnv aAAnAenidpaon tou maiktn pe ta diddopa otowxeia. Ta ypadikd mou
anewkovilovtal otov KopBd pmopolv va oAAdfouv Suvaulkd Katd tn SLdpKeEl TOU
nayvidlol, mpoodpEpovTtag £ToL SUVATOTNTES MPOCAPHOYNG Kal aAAnAenidpaong. O kapuPag
anoteAel éva onUAVTIKO oTolxelo otn Snuoupyia mayvidlwy pe tnv Unity kal n katavonon

™¢ Asttoupylag Tou eivat LwTkAG onuaciag yla Toug MPoyp o LATIOTEG.

Mo KaAn TPAKTLKA €lval va amodeUyeL 0 XpROTNG va KAVEL animations
LE TNV XPron Tou animator Kol avii autou va XpnoLUOTIOLHoEL KwSLKa
N TAKETO AmoO TPITOUC TTOU TAPEXOUV TIAPOUOLEG SUVOTOTNTEG OMWG

T.X. To DoTween Pro.

KaBe dopd mou aAAdlel €éva otolxeio Tou Ul pe kamolo animation mou
Xpnolormnoince tov animator n pnxavn mpéEmneL va kavel Render Eava

OAo ToV KauBA pe OAQ TA OVTIKEUEVA PECO ELTE AUTA EMNPEAOCTNKAV

elte OxL. Av mapoAa autd o Xpnotng B€AEL va XpnNOLUOTIOLNOEL TOV
animator tote n uovn AUon €ival va xpnoLomnoinon noAAoUg KopBadeg

Kal va xwpioel ta Ul elements og opadeg.

Ye Aettoupyia Screen Space - Overlay, o kapBag mpooapudleTal KALLOKWTA YLa va TopLalet
otnv 080vn Kal oTn CUVEXELO amelkoviletal dpeoa xwplg va amatteital avadopd otn oknvi
N o po Kapepa (to Ul Ba epdaviotel akopa kal av Sev UTTAPXEL KAUEPA oTn oknvn). Otav
oAAGleL To péyebog R n avaAluon g 00ovng, to Ul mpooapuolel avtépata TV KAHOKA Tou
yla va npooappootel. To Ul oxedlaletal mavw amod omolodnmote aAAa ypadlkd, Onwe n

TiPoBoAN TNG KAUEPAG.
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Player 2

Player 1

Skl level [—————
Show hints

Skl level [—————
Show hints

Start Game

Ewkova 78. Napadeypa Screen Space Overlay

Mnyn : https://docs.unity3d.com/Packages/com.unity.ugui@2.0/manual/class-Canvas.html

e autn tn Aswtoupyia, o kapPag amelkoviletal wg va €xel oxedlaotel o éva eminedo
OVTIKELUEVO TIOU BPLOKETOL OE ULO. OUYKEKPLUEVN QTTOOTACN UMPOOCTA OO HLa KAUEpPA. To
HéyeBog tou Ul otnv 00Bovn &ev emnpedletal amd TNV amootacn, kabwg mavta
TPOCAPUOTETAL KALLOKWTA WOTE vVa XwPAEeL akplBw¢ evtog tou nediouv B€aong (frustum) tng
KAapepag. Eav aAAagel To péyebog N n avaiuon tng 008o6vng N to nmedio BEaong TG KAUEPQAS,
1o Ul Ba mpooapuolel autopata tv KAHAKA Tou yla va mpocopuootel. Omoladnmote
TPLOSLAoTATA QVTIKELUEVOL OTN OKNvl Tou Pplokovtal 1o KOVt oTtnv KAPEPA amd To
eninedo tou Ul Ba epdavifovrat pnmpootd amod 1o Ul, evw ta aviikeipeva mou Bplokovtal

Tilow arod 1o eninedo Oa amokpuTTOVTAL.

Player 1 Player 2

Skill level [————{ )| | Skilllevel [————

Ewkdva 79. Screen Space Camera

ESw 1o Ul avtipustwniletol wg €va eminedo avrtikeipevo otn oknvr. AvtiBeta amod Tt
Aettoupyia Screen Space - Camera, 1o emninebo dev amattel va eival oTpappévo mpog tv
KAUEPQ KAl UTTOPEL va TpooavaTtoAloTel onwg emBupel o xpriotng. To péyebog Tou kKapPBa
Umopel va oplotel xpnotwpomnolwvtag to Rect Transform, aAAd to péyebog tou otnv 08ovn
efaptdatal amod tn ywvia B€aong kal TNV amoctacn TG KAUEPAS. AANQL avTKEIPEVA OTN

OKNVI UMopOoUV vVa EPACOUV TIoW, LECO I} UITPOOTA Ao ToV Kappa.
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Player 1

skill leve! L=

2 |

Player 2

skl level (===
hini

Ewkova 80. World Space

Mta KaAn TIPAKTIKN €lval va xpnolpomnolouvtal ta anchor points mou
napéxel to Rect Transform ywa va diatnpet ta Ul elements o xpnotng

oto (610 onpeio avefaptnta tou Screen Size kat Resolution.

O Inspector

7 Tag Untagged

as

- Rect Transform

Anchors

Refe er Unit

T, v Graphic Raycaster

v CanvasTopBar(Overlay)

v

Layer Ul

Screen Space - Overlay

v

0

Display 1

s TexCoord1, Normal, Tangent

Scale With Screen Size

X 1920

Y 1080

Match Width Or Height

100

v

None

Everything

Add Component

Ewkova 81. Canvas

To otolelo Canvas Scaler xpnowuomnoleital yla tov EAeyXo TnNG CUVOALKNG KALHAKAG KAl TNG

TIUKVOTNTAG ELKOVOOTOLXELWV Twv otolxeiwv tou Ul otov kapPd. Auti n KAAKWON

ennpealetal and OAa TO OTOWEID KATW OO ToV KOUBA, cUpMepAAUPBAVOUEVWV TwV
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HEYEBWV YPAUUATOOELPAG KOl TwV TEPLOWpPLwY ELKOVWV. a évav KapBa mou €xeL opLoTEL o
Screen Space Overlay 1} Screen Space Camera, n Wdotnta Ul Scale Mode tou kapBa umopet

va oplotel oe Constant Pixel Size, Scale With Screen Size ) Constant Physical Size.

Xpnowomnowwvtag tn Asttoupyia Constant Pixel Size, ol 6€0elg kal Ta pey€On Twv oToElWV
Ul kaBopilovtal oe elkovootolxeio otnv oBdvn. Autr elval €miong n TPOETUAEYUEVN
Aettoupyia tou kappa, otav dev eival mpooaptnuévo to Canvas Scaler. Qotoco, e T
puBuLon oto Canvas Scaler, umopet va edappootel pa otabepr) KALLAKWON o€ OAa T

otolxeta Ul Tou Canvas.

Xpnowomnowwvtag tn Asttoupyia Scale With Screen Size, ol B£0€1¢ Kal Ta pey£On pumopouv
va koBoplotolv cUUdwWVA HLE T ELKOVOOTOLXELQ HLlag pokaBoplopévng availuong. Eav n
TpEXouoa avaluon tng o0Bdévng sival peyalutepn amd tnv avaluon outr, o Kaupag Ba
Sdlatnpnoel Tnv avaluon autr, oAAd Ba KAvel scale up TMPOKELUEVOL va YEUIOEL TNV 000Vn.
Edv n tpéxouca avaluon tng 066vng eival pkpotepn amod TNV MPokabopLlopévn, o KapBAg
Ba pewwdel avaloya yla va xwpEoel oe autnv. Eav n tpéxouca avaluon tng oBovng €xeL
Slapopetikd Adyo Slaotdcswv amo tnv avaiuon avadopdg, n KALAKwon kdbe afova
EexwpPLOTA Yyl VOl TPOCAPHOOTEL oTnv 0006vn Ba 0dnynosL og mapapopdwaon, n onoia eivat
YEVLKA avermBuuntn onote pe tnVv WOLotnta Reference Resolution Ba kaBopioet tnv avdaiuon
Tou Kaupa wote va Statnpnbel o Adyog Staotdcswv TNG 006vnc. O xprnotng Umopel va
eAéy€eL ToV TPOTMO e Tov omoio Ba mpaypatononBel auth n anokAlon XPNOLLOTIOLWVTAC TN

puBuLon Screen Match Mode.

Xpnowuomnowwvtag tn Astoupyia Constant Physical Size, ol Béoelg kal ta peyEOn twv
otoxeiwv tou Ul kaBopilovtal oe PuUOLKEG HOVADEG, OMWG €KOTOOTA, XWALOOTQ, (VTOEG,
onuela kat picas. Auth n Aettoupyia Baciletatl oto DPI mou avadEpeL cwoTd N CUCKEUN yLa
Vv 006vn tc. O xpriotng umnopet va opioet €va evallaktikd DPI mou Ba xpnowuomnoleitatl
yla ouokeuEg ou dev avadépouv to DPI touc. lNa évav kapPBa mou £xet oplotel o World
Space, T0o component Canvas Scaler pmopel va xpnowomnownBel ywa tov €Aeyxo TtNng

TIUKVOTNTAG ELKOVOOTOLXELWV Twv component tou Ul otov kaupa.
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Nivakag 117. Canvas Scaler Properties

Property

Function

Ul Scale Mode

Determines how Ul elements in the Canvas are scaled.

Constant Pixel Size

Makes Ul elements retain the same size in pixels regardless of screen size.

Scale With Screen
Size

Makes Ul elements bigger the bigger the screen is.

Constant Physical

Size

Makes Ul elements retain the same physical size regardless of screen size and
resolution.

Mnyn : https:

//docs.unity3d.com/Packages/com.unity.ugui@2.0/manual/script-CanvasScaler.html

PuBuioelg yla Constant Pixel Size:

Nivakag 118. Constant Pixel Size

Property

Function

Scale Factor

Scales all Ul elements in the Canvas by this factor.

Reference Pixels Per

Unit

If a sprite has this 'Pixels Per Unit' setting, then one pixel in the sprite will cover one
unit in the UL

PuBuioelg yia Scale With Screen Size:

Nivakag 119. Scale With Screen Size

‘ Property ” Function
Reference The resolution the Ul layout is designed for. If the screen resolution is larger, the Ul will be
Resolution scaled up, and if it's smaller, the Ul will be scaled down.

Screen Match
Mode

A mode used to scale the canvas area if the aspect ratio of the current resolution doesn't
fit the reference resolution.

Match Width or
Height

Scale the canvas area with the width as reference, the height as reference, or something
in between.

Expand the canvas area either horizontally or vertically, so the size of the canvas will never

Expand
P be smaller than the reference.
shrink Crop the canvas area either horizontally or vertically, so the size of the canvas will never
be larger than the reference.
Match HDetermines if the scaling is using the width or height as reference, or a mix in between.

Reference Pixels
Per Unit

If a sprite has this 'Pixels Per Unit' setting, then one pixel in the sprite will cover one unit in
the UI.

PuBuioeig yia Constant Physical Size:
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Nivakag 120. Constant Physical Size

‘ Property

” Function

‘Physical Unit

HThe physical unit to specify positions and sizes in.

‘Fallback Screen DPI

HThe DPI to assume if the screen DPI is not known.

Default Sprite DPI

The pixels per inch to use for sprites that have a 'Pixels Per Unit' setting that matches the
'Reference Pixels Per Unit' setting.

Unit

Reference Pixels Per ||If a sprite has this 'Pixels Per Unit' setting, then its DPI will match the 'Default Sprite DPI'

setting.

PuBuioelg yla to
World Space):

World Space Canvas (epdaviletal otav 1o otolxeio Canvas €xeL 0pLOTEL O€

Nivakag 121. World Space Canvas

Property

Function

Dynamic Pixels Per
Unit

The amount of pixels per unit to use for dynamically created bitmaps in the Ul, such as
Text.

Unit

Reference Pixels Per

If a sprite has this 'Pixels Per Unit' setting, then one pixel in the sprite will cover one
unit in the world. If the 'Reference Pixels Per Unit' is set to 1, then the 'Pixels Per Unit'
setting in the sprite will be used as-is.

To component Graphics Raycaster ivatl umeBuvo yla tnv eVToAEG Tou xpriotn oto interface

™¢ edappoyng dnAadn otav o MalkTNg KAVEL APLOTEPO KALK LLE TO TIOVTIKL | UE TTATWVTAC HE

To 6AKTUAO KAmolo onpeio avadopdg otnv 0006vn ToTe aUTO e€eTdlel OAA T YpADLKA OTOV

KAUPBA KoL aviyveUEL €AV €va amod QUTA EXEL TIPOOKPOUOEL HE TNV aKTiva Tou dnuolpynoe

TO KAk TOU Xprjotn. To Graphic Raycaster umopet va dtapopdwbOel £ToL wote va ayvoetl Ta

ypadlkd mou Bpiokovtal Miow Tou Kal va armokAsietal and ta 2D 1 3D avrtikeipeva mou

UTTAPXOUV UIPOOoTA Tou. Mmopel emiong va edpappootel péow Twv layers pla Xelpokivntn

TIPOTEPALOTNTA, €AV ETLOUUEL O IPOYPOUUATLOTIC OTIOU N eMe€epyaaia aUTOU TOU OTOLYXELOU

va eMPBAANAETAL OTO UIPOOTLVO R 0TO Ttiow PEPOG Tou Raycasting.

Nivakag 122. Graphics Raycaster

Property

Function

Ignore Reversed Graphics |[Should graphics facing away from the raycaster be considered?

Blocked Objects

Type of objects that will block graphic raycasts.

Blocking Mask

Type of objects that will block graphic raycasts.

Mnyn : https://docs.unity3d.com/Packages/com.unity.ugui@1.0/manual/script-GraphicRaycaster.html
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5. Mapouciaon Epapuoync

5. Napouociaon Edappoyng

210 mapov kedpalato Ba yivel mapouvcioon tng TEAKAG LopdNG TNG EPaPUOYNC KOl
Ba avaAluBolv ol KaTaoTAoELS KoL oL Suvatotnteg mou Sivel n edpappoyn o KABe maiktn
Kata tnv dtadpaon pe autnv. Eniong péow daypappatwyv UML Ba yivel o katavontr n
Slaolvbeon Twv EMUEPOUG OTOLXELWV TNG EDAPUOYAG KAL TTWE KECW QUTAG TNG CUVEPYAOLOG

TLOPAYETAL TO TEALKO OTIOTEAECLA.

UNITY FOR GAMES

USER INTERFACE
DESIGN AND
IMPLEMENTATION
IN UNITY

2021 LTS EDITION

Ewkova 82. User Interface Implementation in Unity

Mnyn : https://resources.unity.com/games/user-interface-design-and-implementation-in-unity

5.1 Kataotaoeig petapaong tng epappoyng

Alddopeg Kataotdoelg mou pmopel va Ppebel n edpapuoyn katda tnv Slapkela
Sladpaong evog maiktn pe tnv epapuoyn kat meplypadn twv SuvatoTATWY ToU €XEL OF

KAOe emipépouc KataoTaon.
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Ewova 83. Kataotaosig mou pnopet va Bpebel n epappoyn

Me tnv ekkivnon tng edappoyng n Unity epdavilel To Aoyotumo tng etalplag yla Kamola
SeutepoAenta. To AOyOTUTIO €LVl UTIOXPEWTLKO yla TNV Swpeav €kdoon amod tnv etatpia. H
EMUTAEOV SUVATOTNTA TIOU €XEL O XPNOTNG otnV pro €kdoaon tnG Unity elval mwg pnopet va
amnevepyomnouoel t splash screen mnyaivovtag Project Settings > Player >Splash Image.

Mmopel va BaAet Sikd tou splash screen kat §1kd tou AoyotuTo.

Ewkova 84. Logo Unity during App Start

AUéOWG PETA O TAIKTNG UETADEPETE OTNV MPWTN OKNVA TOU TaxvLdlou Tou €ival to
KEVTPLKO HEVOU LE TOV TITAO TNC EPAPHOYNC KAl KATIOLEC ETILAOYEC TIOU £XOUV VO KAVOUV LIE
NV apouaciacn twv high score, mAnpodopieg oxeTika Le TNV epapuoyn, Evapén kat ££060¢

epappoyng. Ano edw Eekwvael n dLadpaon Tou Xprotn UE TV epapuoyn .
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5. Mapouciaon Epapuoync

Ewkova 85. Kevtpiko pevol epappoyng

ESw umdpyouv Tpelg mbaveg ETIAOYEG YLAL TOV XPrOTN OL OTIOLEG €lval €ite ETUAEYEL va KAVEL
€€060 amo tnv edappoyn, eite va {ntriosl va deL tnv Babuoloyia tou, eite va EeklvrioeL To

TLaLXVioL.

BAOMOAOTIA

@volc

EAENH
FANNHZ
EIPHNH

AHMHTPHZ
ZOOIA
ITPATOZ

Ewkova 86. Mivakag Baduoloyiag

Emiong pe mapateTaUéVo apLloTEPO KALK MAvw oto Pndlako otolxeio otnv Sefld kATw ywvia

TIOU QVTUTPOOWTIEVETAL ATIO TNV KOUKOUBAyLa 0 XpAOoTNG EVNUEPWVETAL VLA KATIOLEG TTANPO-

dopleg OXETIKA e TNV EPOpUOYN
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5. Mapouciaon Epapuoync

ITANEIIIZTHMIO
AYTIKHE MAKEAONIAZ

H wageloa epapuoyri exwoviBrixe 6va waaioa Truxiaxig epyasiag Teu

@oithTh k. Evarpdriov Pépwou Tou TTavemarnpiou Aurikig
Soviag umd i ewifiA Tou K. Zmupidi
NikoAdou féxropa Tou Tpfipatag TT: Tou T
Auniriie MaxeSoviag e Tivho @
«Exediaon war avdrreln Siads 7 Jro I
oxomad yia maidud, e xprion g
mAarpdppag Unity 3D, yra mepifdA Bep

EEumvwy KIVTWY oUOKEWD V>

Ewkova 87. NMAnpodopieg oxetikd pe tTnv epappoyn

ITnV eMOPeVn 000vVN UTIAPXEL N KEVTPLK OKNVN HE OAo To interface mou eival umevBuUvo yla

NV 81adpaon TOU TAKTN HE TNV LNXovh.

Ewkova 88. Kevtpiki Zknvi maiyvidiov

‘Evtova xpwpata Kat evaAlayr vOXTag HEPAC TPOodEPOUV Eva uXAPLOTO epLBAAAov oTov
naiktn. Ta particles effects kat To pwg padl e tnv kivnon otnv oknvn ite ano ta cuvveda ,
glte amo ta animations pe tnv YAwpida kat tnv mavida npoodidouv pla {wvtavia oto 0Ao
natyvidl. O maiktng emAEyeL TO TPWTO Timedo He TNV €VOELEn va Tov BonBAeL ou va KAVEL
opLoTtePO KALK LE TO TIOVTLKL | Vo TTATAOEL PE TO SAXTUAG Tou. Me TNV mAoyn auTr) avoiyet
€va mapabupo Tto onoio mapouactdlel otov MAKTn Ta StaBéoipa mayvidla mou umapyxouv

KoL aro ta omola prmopet va SLaAEEeL éva amo autd kaBe dopa.
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5. Mapouciaon Epapuoync

AoV@IRT
=]

Ewkova 89. AwaBoipa Mive Matyvidia

Katomv epdaviletal To avtiotolo pivt mouyvidt mou €xel eMAEEEL O TIAUKTNG KAl PE Xprion
dWVNTIKAG EVNUEPWONC TIG TPOOTIABELEC, TIC LWEC 1} TO XPOVO TOU EXEL YLa va. OAOKANPWOEL
Vv naptida. Ot mpoomnaBbeleg, ol {WEG KAl O XPOVOC €XOUV VA KAVOUV HE TO TL £mimedo

SuokoAlag €xel BAAAEL 0 MAlKTNG OTLG PUBULCELG peVOU.

Ewkova 90. Ekkivnon Mivt Nauwyvidiol

Otav TeAelwoel To pivt Tavidt o xpHoTNG EVNUEPWVETAL yla TO amotéAeopo SnAadn av
KEPSLOE N av €xace. Av KEpOLOE evnuUEPWVETAL PE €va animation yla tnv Babuoloyia tou

6nhadn mooa aotépla kEpdlos. Av €xaoce eudaviletal €va animation mou mAnpodopel Tov

TalKTn yloe tnv amwAeLa pag {wng.
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5. Mapouciaon Epapuoync

Ewkova 91. AnotéAeopa Mive Natyvidiov

OAeg autég ol mAnpodopieg epdavilovral HETA OTNV TTAVW UIMApPa TG 000vnG 0TV KEVIPLKN OKNVI).

Ewkova 92. Enavw Mnapa Ewkovwv Kevtpikng Zknving

H emdvw pmapo MmopEXEL OTOV XPHOTN Ao apLoTtepA MPog ta Se€ld TIG YEVIKEG pubuioeLlg
omou pmopel va aAAGeL tnv avaluon ypadikwy, TiG SLacTAoelg tng 00dvng, Tov TPOMOo ou
Ba mawytel n edappoyr) dnhadn av Ba eival oe mepBairlov window n full screen kat to
eninedo SuokoAiag mou Ba StaAé€el o maiktng (eUkoAo, pETpLo, SUCKOAO). To kouuri nxou
€XEL TIC avaloyeg puBuioelg yia tov background o tng edpapuoyng kat Twv sound effects.
ATO aUTO TO HEVOU TEAOG O AUKTNG UIMOpPEL va KALOEL TO TapAdBupo aUTO, VO TEPUATIOEL TNV

edappoyn f va yuploel otnv elcaywyLkn oBovn.

ITANEIIIZTHMIO
AYTIKHZ MAKEAONIAZ

ITANEITIETHMIO
AYTIKHE MAKEAONIAL

Ewkova 93. Kevtpikd Mevou Mawyvidiov
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5. Mapouciaon Epapuoync

META TO KOUMTIL PEVOU UTIAPXEL TO POAOL Yl VO EVNLEPWVEL TOV XProtn OTL eival pépa n
vUXTQ OTO TaLXViSL KOl TO A0TEPAKL TIOU KPATAEL TO CUVOAO TWV KEPSIOPEVWVY OOTEPLWYV TIOU
€xel paléel o xpnotng kata tnv Slapkela TG ouvedpiag. AkoAouBel évbelén yla tnv
Kataotaon mou Bploketal ekelvn TNV otyun n ebpapuoyn SnAadn nuépa r voxta OMwe Kot
LE TO pOAOL E TO AVTIOTOLXO ELKOVISLO TO OTIOLO yLa TNV PEPA Elval 0 AALOG KAl yLa TV VUXTO
1o dpeyyapl. e OAO QUTO TO OKNVLKO TPOOTIOETAL TO post process To Omolo eival unevBuvo
yla TO OKOTEVIAOUA TOU TIEPLBAAAOVTOG OTNV KEVTPLK OKNVA KATA TNV SLApKELA TG VUXTOG

N TNV enavadopd Tou GwTtog KaTA TNV SLAPKELA TNG LEPAC.

Ewkova 94. Kevtpikn Zknvi rtayvidiot Nuyta

TEAog téppa Se€La uTtapyouv oL {wEéG ou £XeL 0 aiktng Stabéotpes. Otav o maiktng ptaocsl
OTO TEAOG NG MPWTING Ttiotag epdaviletal Eéva BEAOG yla va ouveXIOEL OTn eMOPEVN TioTa

a¢ou To MATAOEL
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Ewkova 96. Kevtpikr Zknvr Asutepn Niota

Eav dev ¢ptdoel péxpL To TEAOG TNG TOTAC KoL XAOEL OAEC TIG {WEC TOU, TOTE TO TaALXVidL
TIEPVAEL O€ KATAoToon game over. Eav katadépel va ¢pTaoel oto TEAOG TNG SLadpOUNG TOTE

€xeL Tnv duvatotnta va BAAEL To Gvopd Tou otov mivaka e Ta high score.

Ewkova 97. Game Over
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5. Mapouoiaon Epapuoync

Ewova 98. The End

5.2 Awaypappato UML

Me 1o daypappa case UML Ba neplypdadet yevika n dopr tng edapUoyns Kot we

o naiktng aAAnAoemidpa pall tng katd tnv Sldpkela pLlag cuvedplog.

Maiktng

Tablet/PC/Mobile App

—=<Extents> uBpioel AvaAuar)
_______________ & Tpagikiy

-Entingto dwoxohiag \

-Eodog Egappoyric |
\ Extension Points

Kevtpikr) OBévn
Maudiod

" -
=<include>=

‘Evapén Nagguidiol

\
<<E)ne\nd>> \ “Hxog
N
. S— —
BuBpohoyieg |
Mankrey \
{ Mevou |
< Mansicy | GameManager
<<Extend>>
— v <<Extend=>
T BaBpohayia - / o ~ |
| .f 1 \
T |Csw'u!\( Hyou \
Nagwid f f‘lmxwal \
MaBnuatikov \ I'Iul)(vlﬁl Mg Muuumr] -
e—

Q

HighScore Manager

Ewkova 99. UML case Diagram

Me to duaypappa class UML Ba yivel pia 1o avoAuTikn emidelén yla 1o mwg sival
dounuévn n edapuoyn kol TO TwWG ouvdéovial TA EMUEPOUC OTOLXElA yla va

SNULOLPYCOUV TO CUYKEKPLUEVO QTIOTEAECHA OTNV TEALKA UAoTolnor tnc.
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5. Mapouoiaon Epapuoync

» |

| AudioManager

» |

AudioOptionsManager

Class Class
-+ MonoBehaviour —+ MonoBehaviour
4 Fields 4 Fields
EL FirstPlay : string @ Instance: AudicManager
W firstPlaylnt : int @ musicMixerGroup : AudicMixerGroup
@ musicSliderText : TextMeshProlGLI @ coundEffectsMixerGroup : AudicMixerGroup
EL MusictVolumePref : string @ counds: Soundl]
®  MusicVolumeSlider : Slider 4 Methods
E-E SoundEffectsPref : string ®, Awake[) : void
U SoundEffectsSlider : Slider @  Playlstring clipname) : void
% coundEffectsSliderText ; TextMeshPreldGUI

@ Stop(string clipname) : void

4 Properties @ UpdateMixerVelume() : void
A MusicVelume { get; set; } : float
& SocundEffectsVolume | get: set: } : float

4 Methods

&

s OnApplicatiocnFocus(bool focus) : void
CnMusicSliderValueChange(float value) : void
CnScundEffectsSliderValueChange(flcat value) : void
SaveSoundSettings() : void

s Start() : void

ea e

Ewkova 100. AudioManager GameObject

To AudioManager GameObject 6nw¢ AégL Kal To Gvopad Tou ival umeUBUVO yLa TNV HOUCIKN

oto malyvidl. Méoa otov mivaka sounds amoBnkelovtal OAEC OL LOUGCLKEG KOLL TOL NXNTLKA €OE.

To GameManager cival n kapdld tou mavidlov ylati eival umevBuvo ylo TNV CwoTh
Aewtoupyeia tng edappoync. Eival to GameObject mou avalntouv OAeg oL AslToupyleg wote
VA EVNUEPWVEL PEow Tou Ul yla Tnv Kataotacn mou Bploketal n epappoyr Tov EKAOTOTE
naiktn. Méoa O0TO QVTIKEIMEVO aUTO UTIAPXEL N AOYLKA yla Ta TPl pive mouyvidia aAAd ko
yla TO KEVTPLKO pevou. Emeldn eivat oAa péoa oto 810 aviikeipevo n avadopad amod To Eva

0TO AAAO €ival 1o eUKOAN.

Mta KA} TPAKTLKN €lval O TPOYPAUUATIOTAG VO XPNOLUOTIOLEL private
HETAPBANTEG YLATL AV £XEL EVOL AVTIKEIUEVO TIOU N TLUH Tou aAAalel amnod 2
N MEPLOOOTEPEG HEBOSOUG TOTE av SnuoupynBel mpofAnua dev Ba

E€peL amo mou mPokARONKE.
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5. Mapouciaon Epapuoync

( GameManager

Class

b MonoBehaviour

4 Fields

Tttt CCOCOCOCOOOOCOCOOOCECOCEOOOROCRCOCOOEOROCOCOOOROCOROCOROCOOCOOCOROEEOOOOOEOOOUCO

sudioManager: AudioManager
btnMNextLevel : GameObject
checkPoint : GameObject]]

clouds : Transform

contentlevell : GameObject
contentlevel1Reached : GameObject
contentlevel2 : GameObject
contentlevel2Reached : GameObject
CountWinStars : int

currentPlace : int

debugcheck ! bool

difficulty : string

fogOfWar : RectTransform
GameOverhMessage : GameObject
HandButtonDownLeft : GameCbject
HandButtonDownMiddle : GameObject
HandButtonDownRight : GameObject
HeartFirst : GameObject

HeartFourth : GameQbject

hearts : int

HeartSecond : GameObject

HeartThird : GameObject

Highscare : GameObject

infoPanel : GameObject

instance : GameManager

leftEnd : RectTransform
Level13checkpaintStar : SpriteRenderer
Level13checkpointStar2 : SpriteRenderer
Level13checkpointStar3 : SpriteRenderer
level1Panel : RectTransferm

level1Path : GameOkject

level1 Props : GameObject

level2Panel : RectTransform

level2Path : GameObject

level2Props : GameObject
level2SignAnimation : GameOhject
Level6checkpointStart : SpriteRenderer
Level6checkpointStar2 : SpriteRenderer
Level6checkpeintStar? ; SpriteRenderer
levelSignAnimation : GameObject
mainCanvas : Canvas

MathPanel : RectTransform
MemoryPanel : RectTransform
miniGamePanel : RectTransform
MusicPanel : RectTransform
OptionMenu : RectTransform
OptionMenuPanel : RectTransform
Player : GameOhbject

rightEnd : RectTransform

SoundMenu : RectTransform

Stars ; GameObject(]

startMiniGameBtn : Button
startMiniGameBtn2 : Button
startMiniGameBtn3 : Button

TotalStars : GameObject

totalStars : TextMeshProUGUI

N
2 =z
a
2
2
#

L
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a

Awake{) : void
CheckDifficulty() : void
CheckMath() : void
CheckMemeoryl) : void
CheckMusic() : void
CountTotalStars() : void
GetCheckPointNumber() : int
HideMathPanel() : void
HideMemoryPanell) : void
HideMiniGamesPanel() : void
HideMusicPanel() : void
HideQptionPanel() : void
Lose() : void

MainMenuBtn() : void
MovePlayerToMextCheckPoint() : void
NextLevel() : void

Restart() : void
ReturnToMainMenuAfterATime() : void
SetDifficultyTofasy() : void
SetDifficultyToHard() : void
SetDifficultyToNormal() : void
ShowMathPanel() : void
ShowMemeryPanel() : void
ShowMiniGamesPanel() : void
ShowMusicPanel() : void
ShowOptionPanel() ! void
Start() : void

Updatel) : void

Win() : void

| MathProblems A

Class
P MonoBehaviour

4 Fields

allowChoice : bool
audioManager : AudicManager
calculations : string[]
CanvasTapBar : Canvas

choice: int

correct: bool

correctdnswerl : Image
correctAnswer? : Image
correctAnswer3 : Image
finalMumber: int

firstBin @ Bution

firstMumber : int
firstNumberText : TextMeshProUGUI
firstResult : TextMeshProUGUI
imageListOperation : List<Image>
life :int

lifeL eft : TextMeshProUGUI
loselmage : GameObject
nextQuestion : GameChject
number; int

pickedOperation : int
secondBin : Button
secondMumber : int
secondMumberText : TextMeshProUGUI
secondResult : TextMeshProUGUI
starlmageT : GameObject
starlmage? : GameObject
starlmaged : GameObject
startMiniGameBtn : Button
temporaryMumber : int
thirdBtn : Button

thirdResult : TextMeshProUGUI
Timeleft : float

TimerOn : bool

TimerText : TextMeshProUGUI
tries: int

TriesLeft : TextMeshProUGUI
winlmage : GameObject
wintext : TextMeshPreUGUI
wrengAnswerl : Image
wrongAnswer2 : Image

LLLTCCCOE OO OO OOEECOEELOOEEOOEOOOEOE OEOEEEO OO

wrongAnswer3 : Image

4 Methods

BtnCOneChoicel) : void

BtnThreeChoicel) : void

BtnTweChoice() : void
CalcRandomNumbers(string pickedQperation) : void
CheckDifficulty() : void
CheckLifeAndTries(int life) : string
CheckQperations() : void

OnBtnStart() : void

PlayersChoice{int choice) @ int
RandomNumberCalc() : int

ResetBtn() : void

SetStars(string result) @ int
StarAnimations{string result) : IEnumerator
StartResetMiniGamef) : [Enumerator
Update() : void

UpdateTimer(float currentTime) : void

2000000 RER

Ewkova 101. GameManager GameObject

MemoryGameLogic
Class
- ManoBehaviour

4 Fields

sudicManager: AudicManager
CanvasTopBar: Canvas
ceunt:int

Coverlmagerray : GameObject(]
firstOpen : MainlmageScript
GameFinished : bool

GridPanel : GameObject
HiddenlmageAr
IntRandomArray : int(]
IntRandomArray? : int[]
Leselmage : GameObject

Imagel]

Moves : int

MovesText : TextMeshProUGUI
Pairlmages : Sprite[]
PauseButton : GameObject
Pauselmage : Image
secondOpen : MainlmageScript
stars: int

StartButton : GameQbject
startObject : MainlmageScript
TimeLeft : float

TimerOn : bool

TimerText : TextMeshProUGUI
Winlmage : GameObject
WinningStars : GameObject(]

ftftftoeoeoCLELCOCEOCEOEUOEUOEOROOCEOEUORUOUECRUOEOCRUOOU

4 Properties
& CanOpen{get }:bool

4 Methods

CheckGameDifficulty() : void

CheckGuessed() : IEnumerator

CheckVictoryl) : void

Hidelmages(int ImageToCover) : void

PauseMemoryGamel) : void
ResetMemoryBtn() : void
StarAnimations(int Moves) : [Enumerator
StartMemoryGamef) : void
StartResetMiniGame() : [Enumerator
Update() : void

UpdateTimer{float currentTime) : void

egoaeaeeaeeaeas

al MusicGameLogic

ImageOpened(MainlmageScript startObject) : void

MainMenu
Class
b MonoBehaviour

4 Fields
@ resolutionDropdown : TMP_Dropdawn
@ resolutions : Resolution(]

4 Methods
©  DelayApplicationQuit]) : void
@  PlayGame() : void
@ QuitPlay) : void
@  SetFullscreenibeol isFullscreen) : void
&  SetQualitylint qualitylndex) : void
&  SetResolution(int reslutionlndex) : void
@, Start() : void

Class
P MonoBehaviour

4 Fields

©

sudioManager : AudioManager
CanvasTopBar: Canvas

choice:int

correctAnswersAxKounelaki : List<GameQObject>
correctAnswersPazari : List<GameObject>
count:int

CurrentSeng : List<int>
CurrentSengSprites : List<Sprite>
gamefinished : bool

GameStarted : bool
HerizentalPregressBarTimer : GameObject
krint

lifes_tries : TextMeshProlUGUI
ListOfSongs : List<GameObject>
Loselmage : GameObject

PauseButton : GameObject
pianoButtonCurrentChaice : int
pianoKeyNumbers : GameObject(]
pianckeys : GameQObject(]

SonglistSprites : List<Sprite>
scngMoteCurrentCheice : int
SongMetesKounelakil : List<int>
SongMatesPazari2 : List<int>

starimage : GameObject

starlmage2 : GameObject

starlmage3 : GameObject
startMiniGameBin : GameObject
TimeLeftMusic ; float

TimerOnMusic : bool

TimerTextMusicMM : TextMeshProUGUI
userinputs ; List<int>

Winlmage : GameObject
wrongAnswershxKounelaki : List<GameObject>
wrongAnswersPazar : List<GameObject>
4 Methods

AddTolList(int choice) : void
CheckForErrors() : void
CheckGameDifficulty(] : void
CheckProgressOfSong() : boal

Lose[) : void

L T O T R T VIR R L R R U O R O UL R S R O SR R TR U U U O )

PauseMusicGamel) : void
PianoBtnChoice(int number) : void
RandomlList() : List<int>

ResetMusicBtn() : void

ShowProgress() : void

StarAnimations(int count) : |[Enumerator
StartMusicGame() : void
StartResetMiniGamef) : [Enumerator
Updatel() : void

UpdateTimerMusic(float currentTime) : void
‘Win() : void

290000000 QODDRDE
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5. Mapouoiaon Epapuoync

To Local Volume avtikeipevo eivat urte0Buvo yla va dnuioupyel tTnv aiobBnon ¢ pépag Kat
NG vUXTAG oTov Mailktn, augavovtag r eAattwvovtag TiG pubuicelg post process pe éva
OUYKEKpPLUEVO Tpomo. To DayNightScript avaloya pe to Bapog (weight) mou Ba mapeL ano
TIG puBuioelg tou component Volume Ba elattwoel 1 Ba avnoel tov avtiotolyo PwTLoUO

OTO TTaLXVISL.

» |

| DayNightScript
Class
~ MonoBehaviour

4 Fields

L 4]

activatelights : bool
BirdsFlying : GameObject
dayDisplay : TextMeshProlUGUI
dayLight : GameObject
days:int

Fire : GameOhject

Firelies : GameObject

hours :int

lights : GameQObject(]

mins : int

Moon : Image

MoonClock : Image
MushroomHeuseDay : Renderer
MushroomHouseNight : Renderer
nightLight : GameObject

Cwl: AudioSource

ppv : Volume

ppv2 : Velume

Rooster : AudicSource
seconds : float

stars: GameObject[]

Sun ! Image

SunClock : Image

tick : float

timeDisplay : TextMeshProUGUI
Methods

CalcTime() : void

ControlPPV() : void
DisplayTime() : void
FixedUpdate() : void

Start() : void

ttteoceceeCCOCOCOCOEOCEOCOROEOROORUOECN
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Ewkova 102. Local Volume GameObject

To avtikeipevo HighScoreManager sival urteuBuvo yla va dtatnpel to score tou maiktn anod
oKknvn og oknvn ylati §ev kataotpedetal otav aAlAalel oknvn 0 TAiKTNG 0AAA TTOPAUEVEL UE
amoBNKEVUEVEC TIG KALVOUPYLEG TLUEG TNG Babuoloyiag. Elvatl auto mou Ba evnuepWOoEL ToV
Tiivaka BaBpoloylog otnv apxLlki oKNvr UE TIC KOLVOUPYLEG TIHEC OV UTTAPXOUV KOl Ol OTTOLEG
Ba mpémel va eival Touldylotov pHeyoAUTEPEG amod tnv teAeutaia Babuoloyia tou mivaka

Ttwv High Score.
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5. Mapouoiaon Epapuoync

['H ighScoreManager
Class
~+ MonoBehaviour

4 Fields

» |

@, instance: HighScoreManager

@ playerMame : string
@  score:int
4 Methods
ﬁ’g Awakel) : void
@  LoadScore() : void

@  SaveScore{string name, int score) : void

Ewkova 103. HighScoreManager GameObject

To AudioManager QVTIKEIPLEVO €XEL TIAPOUOLEG PUBULOELG UE QUTO TNG KEVIPLKAG OKNVAG

oAAQ elvat o amAo otnv AsLtoupyia Tou Kat adopd HOVO aUTH TNV OKNVI| KAl Kopia aAAn.

| AudioManager
Class
— MoncBehaviour

4 Fields
@ |nstance: AudicManager
@ musicMixerGroup : AudioMixerGroup
LA soundEffectsMixerGroup : AudioMixerGroup
‘;‘a sounds : Sound(]
4 Methods
ﬁ’a Awake() : void
@  Play(string clipname) : void
@  Stop(string clipname) : void
@ UpdateMixerVolume) : void

| PlayAudio

»|

»|

Class
—+ MonoBehaviour
4 Fields
@ backGroundMusic: AudicSource
4 Methods

@ PlayMusicafter5Sec() : void
@, Start() : void

Ewkova 104. AudioManager GameObject ELoaywytkr Zknvi

To avtikeipevo MainMenu otnv apxlki oknvr €xeL KAmoleC Baoikég pebodoug yla tnv

Slaxeiplon HOVO TNG CUYKEKPLUEVNG OKNVAG OTIWCE TO KAELOLO TNG ebAPUOYAG, TNV EKKivnon

Tou maxvidlou aAlalovtag oknvn Kal To Eloaywylkd Animation.

| StartMenu
Class
—+ MonoBehaviour

4 Fields

» |

@  mainintroAnimation : Animator

4 Methods

@ ChangeScene() : void

@ PlayGame() : void

@ PlaylntroAnimation() : void
@ QuitPlay() : void

Ewova 105. MainMenu GameObject Etcaywyikn Zknvn

To GridPanel eival éva avtikeipevo to omoio eival umevBuvo yla tnv Snuloupyia tou

mAéypatog (grid) oto matyvidt tng pvAunc. To ImageHidden sival éva avtikeipevo to omnolo
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5. Mapouoiaon Epapuoync

Bploketal kalL autd oto matyvidl TNG HvAUNG Kol ival unmevBuvo yla To game logic tou

OUYKEKpPLUEVOU TtatyviSlou.

| CardGridLayout
Clazs
—+ LayoutGroup

4 Fields
@ cardSize : Vector2
@ coclumns:int
@ rows:int

4 Methods

@  CalculateLayoutinputVertical() : void

@ SetlayoutHorizental() : void
@ SetlayoutVertical() : void

>

MainlmageScript

»

Class
= MencBahaviour

4 Fields
LN _image_unknown : GameQObject
@ _cpriteld : int
@  HandButtonHighlightl : GameQbject
@ HandButtenHighlight2 : GameObject
@, memoryGame : MemoryGameLogic
4 Properties
> Spriteld { get: } ¢ int
4 Metheds
Awake() : void
Close() : void
COnApplicationFocus(bool focus) @ void
CnMouseDown() : void
Start() : void

200086

Ewkova 106. GridPanel kot ImageHidden GameObjects

To HighScores avtikeipevo oTnV €l00ywyLKR oknvr €lvatl autd mou Ba SnuoupyrnosL tov

niivaka pe tTnv Babuoloyia kat Ba avaAdfel va evnuepwvetal and to HighScoreManager

yla Tuxov KavoupyLleg BaBpoAoyieg mou mpémnet va kataypadoUv oTov TiivaKa.

| HighscoreTable
Class
~+ MonoBehavicur

4 Fields

entryContainer : Transform

entryTemplate : Transform
highscereEntryTransformlist : List<Transform>
highSccreManager : GameCbject

HighScores : GameObject

playerMame : string

000000

score : int
4 Methods

AddHighscoreEntry(int score, string name) : void

& &

HideScoreBoard() : void
ShowScoreBoard() : void

Start() : void
4 Nested Types

eae

>

.y CreateHighscoreEnrtyTransform(HighscoreEntry highscoreEntry, Transform container, List<Transforms transformlist) : veid

(H ighscoreEntry
Clazz

4 Fields

@ name:string
@ ccore:int

» /

Highscores
Class

4 Fields

@  highscoreEntryList : List<HighscoreEntry>

» ]

Ewkova 107. HighScores GameObject Ecaywytkr) Zknvi
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5. Mapouoiaon Epapuoync

To Star Shine avtikeipevo elval umevBuvo yla Ta TPEUOMAlYUATA TTOU KAVOUV T O0TEPLA

oav £d€ oto mayvidL. Auto emttuyxavetal o€ cuvduaopo pe to Light2D script mou mapéxeL n

dta n unxavn Unity.

» |

| LightFlashing
Class
—+ MonoBehaviour

4 Fields
@, maxFlickerSpeed : float

@, maxLightintensity : float

LA minFlickerSpeed : float

@ minLightintensity : float

4 Methods
&’a FlashStars() : IEnumerator
@  Updatel) : void

Ewkova 108. Star Shine GameObject E.caywywkn Zknvin

ESw to avtikeipevo BirdFlying avaAappavel va Kivioel To PndLlako otolyeio mouAl amnod to
0pLoTEPO AKPO TNG 006vng oto Se€l Kal to avtiBeto. AUTO TO METUXALVEL EAEyXOVTAG YLO

OUYKPOUOELG 2D petal Tou LSLoU TOU QVTIKELUEVOU LLE TO OVTLKEIUEVO TTOU Elval UTtELOUVO

yla va Tou aAAd€el mopeia .

»|

| FlyingBirds

Class

—+ MonoBehaviour

4 Fields
@ collisionHit: bool
@  FlyBird : SpriteRenderer
@  ShadowFlyBird : SpriteRenderer
@, cpeed : float

4 Methods

@ Awake() : void
COnTriggerEnter2 D{Cellider2 D collision) : void
COnTriggerExit2 D{Collider2 D collision) : veid
ﬁ’a Update{) : void

Ewkéva 109. BirdFlying GameObject

To avrtikeipevo Moving Clouds eivat umevBuvo yla to animation mou KAvouv ta cUVveda
OTO TOUXVIOL AUTO EMITUYXAVETOL PE TNV XPHon OXL UOvo Tou animator aAAd kol Tou
nakétou DOTween Animation to omoio sivat n p€Bodog interpolation petal Suo onuelwv

KOl £TOL TO KOOGTOC OTNV [NXAVN ELVAL TILO ULKPO IO TNV XPron TnG mpwtng pebodou.
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5. Mapouciaon Epapuoync

DOTweenfAnimation
Clazs
=+ AZSAnimponCom ponant

F
&

_playCount
_twesnduteGensrationCalled
animationType
autcGenerate

autekill

autePlay

delay

duration

exeCurve

easaType
endValueColor
endvalueFloat
endValuefect
endValueString
endValusTransfem
endValeey2
endialuel3
forcedTargetType

id

isfctive

isFram
isindependentUpdate
isRalntive

isValid

loops

loopType
opticnalBockd
optionalBooll
opticnalFloatd
epticnalintD
optionalRotationads
opticnalScramblelode
opticnalShakeRandomnessMede

e, S S s S s -

DOTweenAnimationExtensions &
Sea Chany

I
1
[
|
1' 4 Methods
II. @ lsSameCrSubelassOf<T>

a Fighdh

%a speedifloat

# Methods

B, Awske() vl

D, OnTriggetasetiilonder D collsion) 1 voed
D Updated:veid

optisnalString

target

targetGo

targetlsSelf

targetType
tweenTargetisTangetGO

teeoetoectoCOECEOECCOOCOEOCOEOCOREOEOOROROCCRCREOOECORORECRLODR

Juvéxela Simha  mE)

weeTargetisy3

AnimationType b

[ TargetType ¥

2z
3
g

Lowake
CreatebditedPreview
CreateTween
Cispatch_OnReset
DOComplete

DOl

DOKGILANEyId

DOl Byld

DOPause
DOPauzeAllByld

DOPlay

DOPlayAllByld
DOPlayBackwards
DOPlayBackwardsallByld
DOPlayBackwardsEyld
DOMayByld
DOPlayForward
DOPlayFenwardAllByld
DOPlayFerwardByld
DOPlayNext

DORestart (= 1 overload)
DORestartallEyld
DORestardyld
DORewind
DORewindallByld
DORewindindPlayNext
DOTegglePause
GetTweenGO

GetTweens
GetTweenTarget
OnDestroy
RecreateTween
RecresteTwesndndPlay
RefvaluateRelativeTween
Reset
RewindThenRecreateTween
RewindThenRecreateTweenAndPlay
SetAnirmatienTarget
Start
TypeToDOTargetType
Events

¥  OnReset

Mested Types

0o

< o - O < o o T s o T < R <IN I o R < o < R i < < O I <

o8 e

e aaae

Enum

Enum

Ewkova 110. Moving Clouds GameObject

T€Aog to avtikeipevo CheckPoint eAéyxel TOTE KAVEL APLOTEPO KALK N TIATAEL PE TO SAKTUAD

TOU O TAKTNG TG aPLOUNUEVEG KOUKIOEG TOU TtaXVLSLoU ylol va avoi€el ta pive moyvidia.

Avaloya to voUpepo tou CheckPoint Ba epdaviotouv ta pivt mayvidia ywo va maifel o

xprnotng kot Ba BabuoAoynbel yia to ouykekplpévo CheckPoint kat kavéva dAAo.

CurrentCheckPoint
Clzzz
—+ MonoBehaviour

4 Fields

@  CheckPointNumber : int

@ gameManager: GameManager
4 Methods

@ SetCheckPointMumber{int CheckPointNumber) : void
@ Start() : void

Ewkova 111. CheckPoint GameObjects
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5. Mapouoiaon Epapuoync

Enmedn) otnv dwpedv €kdoon o kwdikag tng unxavig Unity dev eival
SlaBéolpuog kAmola QvTKeElpeva eixav  script kol KAGonGg mou Ta

MPOODEPEL N UNXAVA KAl SEV UTIAPXEL ALLEDN LKAVOTNTA ATIELKOVLONG TOUC.
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6. Zuunepaouata kot MeAAovrikn EEEALEN

6. Zupnepaopota kat MeAAdovtikn EEEALEN

O oxeblaouog tng edpappoyng eivat to mo SUOKOAO KOUUATL yLaTi TPEMEL va YiVEL
owoTH UEAETN yla TO MEPLBAANOV OTO OTOIO O TPOYPAUUATIOTAG BEAEL va XpnolpomolnOel
KOl € TtOlOV TPOTMO. Emeldn) autd to meplBarlov sival ev pépel PETABAAAOUEVO, YLOTL TO
eninedo Twv nmadwv eivat dtapopetikd Ba mpémnel va unopel va dwoel ota madld tnv
Suvatétnta va oaAAnloemibpolv  pe TNV edopuoyn Xwpic va  xpelaletat N
napéupaon/enonteia kamolou ekmaldeutikol. Kabe maidl €xel Stadopetikd unofabpo
avtiAnync kat pabnong mou ennpealetal anod to neplBailiov oto onoio peyaAwvel. MNa va
vedupwbBel autn n Sladopd Ba mpEnel n edapuoyn va MOPEXEL Ula popdr Cepvapiou
(tutorial) wote o ekdotote HABNTAG va Umopel va PTACEL £va CUYKEKPLUEVO €Mimedo To

omolo Ba eival amapaitnTo yla tTnv 0pdN xprion tng edpoapUoync.

H epappoyn Ba pmopoloe va XpnoLlomnolnOel yia cuUUIMANPWHATIKY HABnon mavw o€ éva n
TIEPLOCOTEPO YVWOTIKA QVTIKEIPEVA N yla 0€uveon ¢ avtiAndng Tou xpnotn n amiwg yla
Slookédaon petad amo €viovn PeAEtn. H edappoyn dev amaltel tnv mapoucio KATOLOU

eTuPBAEMOVTA YWPIC AUTO va onpaivel mwg n mapoucia tou dev Ba BonBouoe KAAUTEPA TNV

€€ENLEN TOU XproTN .

MeAovtikd Ba evowpatwbOel pla eéwtepkn Pdaon debopévwy yla va amobnkeVeL TIG
ETSO0ELC TWV XPNOTWV WOTE va €XoUV Kamola popdn LoTtoplkou mou Ba pmopouv va
avatpétouv yla va mapakoAlouBoulv tnv e€EAEN Toug. Emiong Ba npootebel éva Eexwploto
TuAuo mou Ba e€nyel tnv opbnR xpnon tng edapuoyng HEOW €VOC EMIUOPPWTIKOU
oepwvapiou (tutorial). MNa va yivel o avtaywviotiko /Slaockedaotiko Ba pmopoloe emiong
va avamtuxBel kot éva tuAua mou Ba umootnpilel tn Sl dpdon TMOAWV TALKTWV
Toutoxpova otnv dta N Kal oe SLadpopeTIkEC MAATPOPUEG. MNa va £XEL aVTOX OTO XPOVO N
epapuoyn otadlokd Ba pUmopouce va EUMAOUTIOTEL UE TIEPLOCOTEPEC SPAOTNPLOTNTES OF

Slapopa YVWOTIKA OVTLKELEVAL.

M amd TIC HEYAAUTEPEC TPOKANCELG Tou TIBavov va ouvavinoel o oXeSLaoTAG TG
epappoyng eivat n dSnuovpyia tng Baong Sedopévwy. MpeEnel va yivel cwoth PEAETN yLa TO
nwg Oa oxedlaotel n facn. Mou kat mw¢ Ba amobnkevel Ta SeSopéva tNg epapuoyn OTwWC

TO OTOLKELQ TWV XPNOTWV, TIG OLOKAOELG/Tayvidia, Ti¢ BaBuoAoyieg, To LOTOPLIKO Kol TTOAAG
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6. Zuunepaouata kot MeAAovrikn EEEALEN

GAa. M pn owothy uvlomoinon tn¢ Pacng Ba €xel coPapé¢ €MMTWOEL OTNV OAN
epapuoyn €dv KOTA TNV KATAOKEUN TNG €POPUOYNC O TIPOYPAUUATIOTAG KATAANREEL OTO
CUMMEPAOUA TTAPASELYHATOG XAPLV TTWE SV £XEL UTIOAOYLOEL CWOTA TOV TPOTIO E TOV OTOLO
Ba yivovtat ot eyypadeg otnv Baon. Edw mpémnet o oxedlaotng ¢ BAaong va umoAoyioel Kat
TL MAnpodopia B€AeL va avtAnoel anod tv Baocn wote va €xel éva feedback yia tnv €€An

TG ekmatdevuTikng Stadikaoiag.

Mua akopa coBapn mpokAnon eival n duokoAia otnv avaBabuion t¢ Baong. Eav os
HLa emopevn €kdoon tng epapuoyng Ba nbeAe o oxedlaotrg va MPOoBECEL KATL AKOUO OTLG
dLotNTEC TNG edpapuoyng kal Sev to eixe mpoPAEPeL katd tnv apxikn oxediaon tn¢ Baong
Tote N avaPfaduion tng edpapuoyng Ba Atav pn vAomotowdn f n vAomoinon t¢ Ba kooTile
TIEPLOCOTEPO amoO To 0deA0C mou mpoomabel va amokopiosl. AnAadn pe Alya Aoyia dev
ouudEpeL va pooTaBroeL To eyxelpnua ylati lowg to va tnv ¢ptiael and tnv apxn Oa Atav

TIO GUVTOWN 1) TILO OLKOVOLKN Stadikaoia.

Otav eivat moAL oUvVBeTn n Stadikacio uAomoinong TG eKACTOTE EQAPHUOYNG TIPETEL VAl
OTIACEL OF HLKPOTEPQ PEPN, VLA VA ELVOL TILO EUKOAO SLOXELPLOLUN OO TOV TIPOYPAULOTLOTH
Kal tnv opada tou. Eav o oxedlaotng BéAel To mpoypappa va uAomolnBel o MOANTTAEG

mAatdOpUES TOTE N Xprion tou Unity eivat tbavikn .

Jav pla peAhovtikn avaBabuion oto mpoypappo Ba swcaxbolv mio €vtova otolyeia
gamification (mawyvidomoinong) kal omtikoakouoTikAg mAnpodopiag. O xpriotng Ba €xel
npooBaon oe ekmaldeuTika tutorials kal o e€wtepikn Baon dedopévwy yla tnv xprnon tng
epapuoyng. Oa edappooTel pla por) EVNUEPWONG YL KalvoUpyLleg Anpodopieg omol o
XPNOTNG OE TIPAYUATIKO XpOVO B EVNEPWVETOL ELTE PE EIKOVOQ, ELTE PE NXO, ElTE YE KELPEVO
f ouvluaoUO AUTWY, YL TUXOV KOLVOUpYLa EPWTNMATOAOYLO, AOKNOELS, Epyacieg, atyvidia

KTA.

OMo 1o matyvidL Ba tomoBetnBel oe éva mMAaiolo oto omolo n 6An dtadpacn Tou Xprnotn
ue tnv epapuoyn Ba €xeL tn popdn e€lotdpnong evog mapapuudLov n plog neputételag. Oco
PoXwWpPAceL Ta emnineda o maiktng Ba SuokoAevel n edappoyn TMPocOETovTag EMUTAEOV
HUNXOWVLOMOUG Kol €VVOLEG TIOU O TakTNG Ba pEmeL va adpoUOLWOEL Kal va cuvOUAoEL yla va
TIPOXWPNOEL MOPAKATW TNV otopia. Zav avrapolPBr o xpnotng Ba kepdilel eunelpia katl Oa
aveBaivel Level mou Ba tou &ivouv €€tpa {wég kat Sduvapelc. Me autd tov TpOmo

Snuoupyeital To cuvaicbnud otov XprioTn OTL CUUUETEXEL KOL AUTOC 0TNV Slapopdwaon tng
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6. Zuunepaouata kot MeAAovrikn EEEALEN

LOTOplaG KOl £TOL TIETUXOIVOUHE VO HETOKLWVAOOUUE TNV PBaplutnta TNG €KMOALSEUTLKAG
Swadkaoilag umoouveibnta oe Seltepo XpoOvo TMpoPAAloviag O TPWTO XPOVO TNV
XoAapotnta Kol Staokédacon evog mawxvidlol. Etol to maldi dev Ba koupaletal UKoAd
TUETOVTOG TOV EAUTO TOU VO LABEL €val eKTTALOEUTIKO avTLKELEVO ylati Ba €xel TV aloBnon
OTL mailel éva malyvibl. Oa undpyxel SuvatotnTa o XPNOTNG va eMAEEEL 0 ol YAwooo
népav NG EAANVIKAG B€AeL va aiel aAalovtag kot tnv Bepatoloyia Twv SpaotnpLOTATWY
omoU aUTO XPeLAETOL YO VOL OVTOTTIOKPIVETOL OTNV €KAOTOTE YAwooa. Oa mpooteBel pidtpo
ylo TNV QVTLETWTITLON XPRoNG Kakng yA\wooag. TEAog Ba yivel uhomoinon Kamolov uebodwv
anti cheat wote va dtaopoaAiotel n aképaln xprion Kat opB Asttoupyia tng epapuoyng

KATW oo omoleodAmoTe cUVONKEG.
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Mapdptnua A.

Napdptnua A.

GameManager.cs

using UnityEngine;

using DG.Tweening;

using TMPro;

using UnityEngine.UI;

using UnityEngine.SceneManagement;

public class GameManager : MonoBehaviour

{
public static GameManager instance;
public Canvas mainCanvas;
public GameObject contentLevell;
public GameObject contentLevel2;
public RectTransform levellPanel;
public RectTransform level2Panel;
public GameObject levellPath;
public GameObject levellProps;
public GameObject level2Path;
public GameObject level2Props;
public RectTransform miniGamePanel;
public RectTransform MathPanel;
public RectTransform MemoryPanel;
public RectTransform MusicPanel;
//option panel -----------------
public RectTransform OptionMenuPanel;
public RectTransform SoundMenu;
public RectTransform OptionMenu;
//end of option panel -----------------
public GameObject infoPanel;
public GameObject btnNextLevel;
public RectTransform fogOfWar;
public GameObject contentLevel2Reached;
public GameObject contentLevellReached;
public int hearts = 4;
public GameObject HeartFirst;
public GameObject HeartSecond;
public GameObject HeartThird;
public GameObject HeartFourth;
public AudioManager audioManager;
public GameObject[] checkPoint;
public GameObject[] Stars;
public string difficulty = "Normal";
public RectTransform leftEnd;
public RectTransform rightEnd;
public Transform clouds;
public int currentPlace = 0;
public Button startMiniGameBtn;
public Button startMiniGameBtn2;
public Button startMiniGameBtn3;
public SpriteRenderer Level6checkpointStaril;
public SpriteRenderer Level6checkpointStar2;
public SpriteRenderer Level6checkpointStar3;
public SpriteRenderer Levell3checkpointStaril;
public SpriteRenderer Levell3checkpointStar2;
public SpriteRenderer Levell3checkpointStar3;
public GameObject levelSignAnimation;
public GameObject level2SignAnimation;
public TextMeshProUGUI totalStars;
public GameObject TotalStars;//shake effect
public int CountWinStars;
//public Button resumeButton;
//public bool isPaused = false;
//public CanvasGroup pauseMenu;
public bool debugcheck;
public GameObject Player;
public GameObject Highscore;
public GameObject HandButtonDownMiddle;
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public GameObject HandButtonDownRight;
public GameObject HandButtonDownLeft;
public GameObject GameOverMessage;

private void Awake()

{
if (instance != null)
{
Destroy(gameObject);
}
else
{

instance = this;

}

#if 1(DEVELOPMENT_BUILD || UNITY_EDITOR)
// Disable Unity logger in non-development builds to improve performance
Debug.unitylLogger.logEnabled = false;

#tendif

}

private void Start()

{
levelSignAnimation.SetActive(true);
//resumeButton.onClick.AddListener(TogglePause);

}

private void Update()

{

checkPoint[currentPlace].SetActive(true);

if (LevelécheckpointStaril.enabled || Level6checkpointStar2.enabled || Lev-
elécheckpointStar3.enabled)

{
fogOfWar.DOAnchorPos(new Vector2(3000f, 4f), 9f);
btnNextLevel.SetActive(true);

}
if(Levell3checkpointStarl.enabled || Levell3checkpointStar2.enabled || Lev-
elil3checkpointStar3.enabled)

Invoke(nameof(Win),3f);
}

if (debugcheck)//only for debug to check win condition

Levell3checkpointStarl.enabled = true;

NextLevel();
¥
//if (Input.GetKeyDown(KeyCode.Escape))
//{
// //TogglePause();
// //resumeButton.enabled = true;
/1%

#region Heart Display
if (hearts == 4)

//Debug.Log("Full life");

}

else if (hearts == 3)
HeartFourth.SetActive(false);

¥

else if (hearts == 2)

{
//HeartFourth.SetActive(false);
HeartThird.SetActive(false);

¥

else if (hearts == 1)

{
//HeartFourth.SetActive(false);
//HeartThird.SetActive(false);
HeartSecond.SetActive(false);
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else

//HeartFourth.SetActive(false);
//HeartThird.SetActive(false);
//HeartSecond.SetActive(false);
HeartFirst.SetActive(false);
Debug.Log("GameOver !");
Lose();
audioManager.Play("SFX_Lose");

}

#endregion Heart Display

}

public void NextLevel()

{

contentLevellReached.SetActive(false);
contentLevel2Reached.SetActive(true);
level2SignAnimation.SetActive(true);

}
#region Mini Game Panel

public void ShowMiniGamesPanel()

{
miniGamePanel.DOAnchorPos(Vector2.zero, 1f);
CheckDifficulty();
HandButtonDownMiddle.SetActive(true);
HandButtonDownRight.SetActive(true);
HandButtonDownLeft.SetActive(true);

}

public void HideMiniGamesPanel()

{
miniGamePanel.DOAnchorPos(new Vector2(-2000f, of), 1f);
HandButtonDownMiddle.SetActive(false);
HandButtonDownRight.SetActive(false);
HandButtonDownLeft.SetActive(false);
Debug.Log("hide mini game panel");

}

#endregion Mini Game Panel
#region Math Mini Game

public void ShowMathPanel()

{
//hide the mini game panel in order not to overlap with the mini game panel
miniGamePanel.DOAnchorPos(new Vector2(-2000f, of), 1f);
MathPanel.DOAnchorPos(Vector2.zero, 1f);
startMiniGameBtn.enabled = true;

}

public void HideMathPanel()
MathPanel.DOAnchorPos(new Vector2(ef, 2000f), 1f);

startMiniGameBtn.enabled = false;
gameObject.GetComponent<MathProblems>().ResetBtn();

}

#endregion Math Mini Game
#region Memory Mini Game

public void ShowMemoryPanel()
{

//hide the mini game panel in order not to overlap with the mini game panel

miniGamePanel.DOAnchorPos(new Vector2(-2000f, of), 1f);

MemoryPanel.DOAnchorPos(Vector2.zero, 1f);
GetComponent<MemoryGameLogic>().StartMemoryGame();
startMiniGameBtn2.enabled = true;
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}

public void HideMemoryPanel()

{
MemoryPanel.DOAnchorPos(new Vector2(ef, -2000f), 1f);
startMiniGameBtn2.enabled = false;
gameObject.GetComponent<MemoryGamelLogic>().ResetMemoryBtn();

}

#endregion Memory Mini Game
#region Music Game Panel

public void ShowMusicPanel()

{
//hide the mini game panel in order not to overlap with the mini game panel
miniGamePanel.DOAnchorPos(new Vector2(-2000f, of), 1f);
gameObject.GetComponent<MusicGameLogic>().RandomList();
MusicPanel.DOAnchorPos(Vector2.zero, 1f);
startMiniGameBtn3.enabled = true;

}

public void HideMusicPanel()

{

MusicPanel.DOAnchorPos(new Vector2(3eeef, of), 1f);
startMiniGameBtn3.enabled = false;
gameObject.GetComponent<MusicGameLogic>().ResetMusicBtn();

#endregion Music Game Panel
#region Option Menu Panel
public void ShowOptionPanel() {

OptionMenuPanel.DOAnchorPos(Vector2.zero, 1f);
Debug.Log("show Option panel");

}

public void HideOptionPanel()

{
OptionMenuPanel.DOAnchorPos(new Vector2(-2000f, -2000f), 1f);
Debug.Log("hide Option panel");

}

#endregion Option Menu Panel
//Update is called once per frame

public void SetDifficultyToHard()

{
difficulty = "Hard";
Debug.Log("Hard difficulty");
}
public void SetDifficultyToEasy()
{
difficulty = "Easy";
Debug.Log("Easy difficulty");
}
public void SetDifficultyToNormal()
{
difficulty = "Normal";
Debug.Log("Normal difficulty");
}
public int GetCheckPointNumber()
{
if (currentPlace == 13)
{
return currentPlace;
else if (currentPlace >= @ || currentPlace <= 12)

checkPoint[currentPlace + 1].SetActive(true);
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}
return currentPlace;
}
public void CheckDifficulty()
{
switch (difficulty)
{
case "Normal":
GetComponent<MusicGamelLogic>().TimeLeftMusic = 45f;
GetComponent<MemoryGameLogic>().TimeLeft = 30f;
GetComponent<MathProblems>().life = 3;
GetComponent<MathProblems>().tries = 3;
break;
case "Easy":
GetComponent<MusicGamelLogic>().TimeLeftMusic = 60f;
GetComponent<MemoryGameLogic>().TimeLeft = 60f;
GetComponent<MathProblems>().life = 6;
GetComponent<MathProblems>().tries = 6;
break;
case "Hard":
GetComponent<MusicGamelLogic>().TimeLeftMusic = 30f;
GetComponent<MemoryGameLogic>().TimeLeft = 15F;
GetComponent<MathProblems>().1life = 1;
GetComponent<MathProblems>().tries = 3;
break;
}
}
public void CountTotalStars()
{
CountWinStars = ©;
for(int i = 0; i <= 13; i++)
{
for(int k = 3;k <= 5; k++)
{
if (Stars[i].GetComponentsInChildren<SpriteRenderer>()[k].enabled == true)
CountWinStars ++;
}
totalStars.text = CountWinStars.ToString();
TotalStars.transform.DOShakeScale(10f);
}

public void CheckMath()// called when the player answers all the Math problems

{
if (gameObject.GetComponent<MathProblems>().number == 3)

for (int i = 3; 1 <= 5; i++)

{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
else if (gameObject.GetComponent<MathProblems>().number == 2)
{
for (int i = 4; 1 <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
¥
else if (gameObject.GetComponent<MathProblems>().number == 1)
{
for (int i = 5; i <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
CountTotalStars();

}

public void CheckMemory()// called when the player answers all the Math problems
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{
if (gameObject.GetComponent<MemoryGamelLogic>().stars == 3)
for (int i = 3; i <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
else if (gameObject.GetComponent<MemoryGamelLogic>().stars == 2)
{
for (int i = 4; i <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
else if (gameObject.GetComponent<MemoryGamelLogic>().stars == 1)
{
for (int i = 5; 1 <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
CountTotalStars();
}

public void

{

CheckMusic()// called when the player answers all the Math problems

if (gameObject.GetComponent<MusicGamelLogic>().count == 3)
for (int i = 3; 1 <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
else if (gameObject.GetComponent<MusicGamelLogic>().count == 2)
{
for (int i = 4; i <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
else if (gameObject.GetComponent<MusicGamelLogic>().count == 1)
{
for (int i = 5; 1 <= 5; i++)
{
Stars[currentPlace].GetComponentsInChildren<SpriteRenderer>()[i].enabled = true;
Debug.Log($"Happy Stars {i}");
}
}
CountTotalStars();

}

public void

{

Restart()

Time.timeScale = 1.0f;
// set UI text

}

//public void TogglePause()

/74

// isPaused = Time.timeScale == 0;

// Time.timeScale = isPaused ? 1 : 9;

// AudiolListener.pause = !isPaused;

// //pauseMenu.alpha = isPaused ? @ : 1;
// pauseMenu.interactable = !isPaused;
// pauseMenu.blocksRaycasts = !isPaused;
//}

public void

MovePlayerToNextCheckPoint ()
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{
}

Player.GetComponent<DOTweenPath>().DOGoto(5, true);

public void Win()
{
Highscore.SetActive(true);
totalStars.text = CountWinStars.ToString();
audioManager.Stop("Music");
//Time.timeScale = 0.0f;
// set UI text
GameObject.Find("Star Yellow").GetComponentInChildren<TextMeshProUGUI>().text = total-
Stars.text;

}

// called if the remaining time on a problem reaches ©
public void Lose()

{
//Time.timeScale = 0.0f;
// set UI text
GameOverMessage.SetActive(true);
}
public void MainMenuBtn()
{
SceneManager.LoadScene(SceneManager.GetActiveScene().buildIndex - 1);
}
public void ReturnToMainMenuAfterATime()
{
Invoke(nameof(MainMenuBtn), 4.0f);
}
}
MathProblems.cs

using UnityEngine;

using TMPro;

using System.Collections;

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

public class MathProblems : MonoBehaviour
{
private int firstNumber, secondNumber, temporaryNumber, finalNumber;
//private string Addition, Subtraction, Multiplication, Division;
public TextMeshProUGUI firstNumberText;
public TextMeshProUGUI secondNumberText;
public TextMeshProUGUI firstResult;
public TextMeshProUGUI secondResult;
public TextMeshProUGUI thirdResult;
public List<Image> imageListOperation = new List<Image>();
public Button firstBtn;
public Button secondBtn;
public Button thirdBtn;
public Button startMiniGameBtn;
public bool allowChoice = false;
public TextMeshProUGUI lifelLeft;
public TextMeshProUGUI wintext;
public int number;
public int choice = ©;
public bool correct = true;
public int life;
public int tries;
public GameObject winImage;
public GameObject loseImage;
public GameObject starImagel;
public GameObject starImage2;
public GameObject starImage3;
public AudioManager audioManager;
public int pickedOperation;
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[SerializeField]

private string[] calculations = { "Addition", "Subtraction",
[SerializeField]

private Image correctAnswerl;
[SerializeField]

private Image correctAnswer2;
[SerializeField]

private Image correctAnswer3;
[SerializeField]

private Image wrongAnswerl;
[SerializeField]

private Image wrongAnswer2;
[SerializeField]

private Image wrongAnswer3;
[SerializeField]

private GameObject nextQuestion;
public Canvas CanvasTopBar;
public TextMeshProUGUI TimerText;
public bool TimerOn = false;
public float TimelLeft;

public TextMeshProUGUI TriesLeft;

public
{

void Update()

if
{

(TimeroOn)

if (TimeLeft > @)

{
TimeLeft -= Time.deltaTime;
UpdateTimer(TimeLeft);

}

else

{
//LoseImage.SetActive(true);
life--;
Debug.Log("Time is UP!");
TimeLeft = 0;
TimerOn = false;
StartCoroutine(StartResetMiniGame());
loseImage.SetActive(true);
gameObject.GetComponent<GameManager>().hearts--;
audioManager.Play("SFX_Lose");

}

public void CheckDifficulty()

{
if (gameObject.GetComponent<GameManager>().difficulty ==

life = 3;

tries = 3;
audioManager.Play("Vocals_3Lives_3Tries");
TriesLeft.text = "Mpoonddieg " + tries.ToString();
//TimeLeft = 20f;

"Multiplication"”, "Division" };

"Normal™)

else if (gameObject.GetComponent<GameManager>().difficulty == "Easy")

{
life = 6;
tries = 6;
audioManager.Play("Vocals_6Lives_6Tries");
TriesLeft.text = "Mpoomdbieg " + tries.ToString();
//TimelLeft = 30f;

else if (gameObject.GetComponent<GameManager>().difficulty == "Hard")

{
life = 1;
tries = 3;
audioManager.Play("Vocals_1Life_3Tries");
TriesLeft.text = "Mpoomdbieg " + tries.ToString();
//TimelLeft = 10f;
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public void OnBtnStart()
{
if (tries > @)
{
//reset the numbers to @ AND the list of operators to empty
firstNumber = 0; secondNumber = @; temporaryNumber = ©; finalNumber = @; pickedOperation =
0; choice = 0;
firstNumberText.text =
secondNumberText.text = "";
firstResult.text = "";
secondResult.text =
thirdResult.text =
startMiniGameBtn.enabled = true;

o,
3

o,
3

correctAnswerl.GetComponent<Image>().enabled
correctAnswer2.GetComponent<Image>().enabled
correctAnswer3.GetComponent<Image>().enabled
wrongAnswerl.GetComponent<Image>().enabled =
wrongAnswer2.GetComponent<Image>().enabled =
wrongAnswer3.GetComponent<Image>().enabled =

= false;
= false;
= false;
false;
false;
false;

firstBtn.enabled = true;
secondBtn.enabled = true;
thirdBtn.enabled = true;
allowChoice = true;

correct = false;

number = 0;

lifeLeft.text = life.ToString();
CheckOperations();
audioManager.Play("SFX_ButtonHigh");
nextQuestion.SetActive(false);
TimeLeft = 30f;

TimerOn = true;

TimerText.text = TimeLeft.ToString();

TriesLeft.text = "Mpoonmdbieg " + tries.ToString();
¥
}
public void ResetBtn()
{
firstNumber = @; secondNumber = ©; temporaryNumber = @; finalNumber = 0; pickedOperation = 0;
choice = ©0;
firstNumberText.text = "";
secondNumberText.text = "";
firstResult.text = "";
secondResult.text = "";
thirdResult.text = "";
startMiniGameBtn.enabled = true;
for (int i = @; i <= imagelListOperation.Count - 1; i++)//here we reset all the sprite opera-
tors to false in order to start all over again
{
imagelListOperation[i].enabled = false;
¥
correctAnswerl.GetComponent<Image>().enabled = false;
correctAnswer2.GetComponent<Image>().enabled = false;
correctAnswer3.GetComponent<Image>().enabled = false;
wrongAnswerl.GetComponent<Image>().enabled = false;
wrongAnswer2.GetComponent<Image>().enabled = false;
wrongAnswer3.GetComponent<Image>().enabled = false;

firstBtn.enabled = true;
secondBtn.enabled = true;
thirdBtn.enabled = true;
allowChoice = true;

correct = false;

number = 0;
nextQuestion.SetActive(true);
TimeLeft = 30f;

TimerOn = false;

TimerText.text = TimeLeft.ToString();
audioManager.Play("SFX_Close");
lifelLeft.text = "";
loseImage.SetActive(false);
winImage.SetActive(false);
starImagel.SetActive(false);
starImage2.SetActive(false);
starImage3.SetActive(false);
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TriesLeft.text = "Mpoomdbieg " + tries.ToString();

}
public void UpdateTimer(float currentTime)
{
currentTime++;//overwrite in the game manager script
float minutes = Mathf.FloorToInt(currentTime / 60);
float seconds = Mathf.FloorToInt((currentTime % 60) - 1);
TimerText.text = string.Format("{0:00} : {1:00}", minutes, seconds);
}

public int RandomNumberCalc()//choose a random number to use with the operation picker meth-
od(checkOperations())

{
int randomIndex = Random.Range(©, 4);
Debug.Log("randomNumberCalc : " + randomIndex);
return randomIndex;

}

public void CheckOperations()

{

for (int i = @; i <= imagelListOperation.Count-1; i++)//here we reset all the sprite operators
to false in order to start all over again
{
imageListOperation[i].enabled = false;
Debug.Log("checkOperations - Sprite list count :

+ imagelListOperation[i]);

}

pickedOperation = RandomNumberCalc();//we use the previous method to take a random number and
compare it with the saved calculation operators

if (pickedOperation == 0)

{
imagelListOperation[@].enabled = true;
CalcRandomNumbers(calculations[@]);//here is addition
¥
else if (pickedOperation == 1)
{

imagelListOperation[1].enabled = true;
CalcRandomNumbers(calculations[1]);//here is subtraction

else if (pickedOperation == 2)

{
imagelListOperation[2].enabled = true;
CalcRandomNumbers(calculations[2]);//here is multiplication

else if (pickedOperation == 3)

{
imagelListOperation[3].enabled = true;
CalcRandomNumbers(calculations[3]);//here is division

}

public void CalcRandomNumbers(string pickedOperation) //use the chosen operation with random num-
bers
{
firstNumber = Random.Range(1l, 10);
//firstNumberText.text = firstNumber.ToString();
secondNumber = Random.Range(1, 10);
//secondNumberText.text = secondNumber.ToString();

//we want always to have a positive number so... we change places the number if the first is
smaller than the second to achieve that
if (firstNumber - secondNumber <= @)

{
temporaryNumber = secondNumber;
secondNumber = firstNumber;
firstNumber = temporaryNumber;
firstNumberText.text = firstNumber.ToString();
secondNumberText.text = secondNumber.ToString();
} else
{

firstNumberText.text = firstNumber.ToString();
secondNumberText.text = secondNumber.ToString();
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¥
switch (pickedOperation)//implementing the math operation with the chosen case
{
case "Addition":
finalNumber = firstNumber + secondNumber;
//firstResult.text = finalNumber.ToString();
break;
case "Subtraction":
finalNumber = firstNumber - secondNumber;
//firstResult.text = finalNumber.ToString();
break;
case "Multiplication™:
finalNumber = firstNumber * secondNumber;
//firstResult.text = finalNumber.ToString();
break;
case "Division":
finalNumber = firstNumber / secondNumber;
//firstResult.text = finalNumber.ToString();
break;
}

int showAnswers = Random.Range(@, 3);//random logic to pick a new spot to

answer each time

if (showAnswers == 0)//where to show the correct answer with random logic

{
firstResult.text = finalNumber.ToString();
secondResult.text = Random.Range(1l, 82).ToString();
thirdResult.text = Random.Range(1l, 82).ToString();

show the correct

if (secondResult.text == thirdResult.text || secondResult.text == firstResult.text ||

thirdResult.text == firstResult.text)

{
secondResult.text = Random.Range(1l, 82).ToString();
thirdResult.text = Random.Range(1, 82).ToString();
}
else if(showAnswers == 1)

{
firstResult.text = Random.Range(1l, 82).ToString();
secondResult.text = finalNumber.ToString();
thirdResult.text = Random.Range(1, 82).ToString();

if (firstResult.text == thirdResult.text || firstResult.text == secondResult.text || thir-

dResult.text == secondResult.text)

{
firstResult.text = Random.Range(1l, 82).ToString();
thirdResult.text = Random.Range(1, 82).ToString();
}
else if(showAnswers == 2)

{
firstResult.text = Random.Range(1l, 82).ToString();
secondResult.text = Random.Range(1, 82).ToString();
thirdResult.text = finalNumber.ToString();

if (firstResult.text == secondResult.text || firstResult.text == thirdResult.text ||

secondResult.text == thirdResult.text)

{
firstResult.text = Random.Range(1, 82).ToString();
secondResult.text = Random.Range(1l, 82).ToString();
}
}
Debug.Log("The first number was : " + firstNumber + " The operation was "+ pickedOperation + "

and the second number was :

}

public int PlayersChoice(int choice)
{
if (tries > @)
if (finalNumber.ToString() == firstResult.text)

if (choice == 1)

+ secondNumber + " THE FINAL RESULT IS : " + finalNumber);
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life);

life);

life);

{
//correct = true;
tries --;
Debug.Log("Bravo the correct choice is 1! tries left :
//checkLifeAndTries(tries, life);
correctAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer2.GetComponent<Image>().enabled = true;
wrongAnswer3.GetComponent<Image>().enabled = true;
audioManager.Play("SFX_Win");

}

else

{
//correct = false;
tries --;
life--;
lifeLeft.text = life.ToString();
Debug.Log("sorry wrong choice! tries left : " + tries +
correctAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer2.GetComponent<Image>().enabled = true;
wrongAnswer3.GetComponent<Image>().enabled = true;
audioManager.Play("SFX_Stuni");

}

else if (finalNumber.ToString() == secondResult.text)

{

if (choice == 2)

{
//correct = true;
tries--;
Debug.Log("Bravo the correct choice is 2! tries left :
//checkLifeAndTries(tries, life);
correctAnswer2.GetComponent<Image>().enabled = true;
wrongAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer3.GetComponent<Image>().enabled = true;
audioManager.Play("SFX_Win");

}

else

{
//correct = false;
tries --;
life--;
lifeLeft.text = life.ToString();
Debug.Log("sorry wrong choice! tries left : "
correctAnswer2.GetComponent<Image>().enabled = true;
wrongAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer3.GetComponent<Image>().enabled = true;
audioManager.Play("SFX_Stunl");

}

}
else if (finalNumber.ToString() == thirdResult.text)

if (choice == 3)
{
//correct = true;
tries --;
Debug.Log("Bravo the correct choice is 3! tries left :

correctAnswer3.GetComponent<Image>().enabled = true;
wrongAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer2.GetComponent<Image>().enabled = true;
audioManager.Play("SFX_Win");

else

//correct = false;

tries --;

life--;

lifeLeft.text = life.ToString();

Debug.Log("sorry wrong choice! tries left : + tries +
correctAnswer3.GetComponent<Image>().enabled = true;
wrongAnswerl.GetComponent<Image>().enabled = true;
wrongAnswer2.GetComponent<Image>().enabled = true;

+ tries + " life :

" life :

"+ life);

+ tries + " life :

+ tries + " life :

" + life);

+ tries + " life :

" life :

"+ life);

+
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audioManager.Play("SFX_Stuni");

}
}

return tries;

}

public void BtnOneChoice()// 3 possible answers 3 buttons from 1 to 3 the players choice will go
to the playersChoice(int choice) method above
{//check the graphics panel for the method check the buttons under result panel 16
if (allowChoice)
{
choice = 1;
Debug.Log("Player Button choice :" + 1);
PlayersChoice(choice);
firstBtn.enabled = false;
secondBtn.enabled = false;
thirdBtn.enabled = false;
nextQuestion.SetActive(true);
if (tries == 0 || life == @)
{
startMiniGameBtn.enabled = false;
number = SetStars(CheckLifeAndTries(life));

}

public void BtnTwoChoice()// 3 possible answers 3 buttons from 1 to 3 the players choice will go
to the playersChoice(int choice) method above
{//check the graphics panel for the method check the buttons under result panel 16
if (allowChoice)
{
choice = 2;
Debug.Log("Player Button choice :" + 2);
PlayersChoice(choice);
firstBtn.enabled = false;
secondBtn.enabled = false;
thirdBtn.enabled = false;
nextQuestion.SetActive(true);
if (tries == @ || life == @)

startMiniGameBtn.enabled = false;
number = SetStars(CheckLifeAndTries(life));

}

public void BtnThreeChoice()// 3 possible answers 3 buttons from 1 to 3 the players choice will go
to the playersChoice(int choice) method above
{//check the graphics panel for the method check the buttons under result panel 16
if (allowChoice)

{
choice = 3;
Debug.Log("Player Button choice :" + 3);
PlayersChoice(choice);
firstBtn.enabled = false;
secondBtn.enabled = false;
thirdBtn.enabled = false;
nextQuestion.SetActive(true);
if (tries == @ || life == @)
startMiniGameBtn.enabled = false;
number = SetStars(CheckLifeAndTries(life));
}
¥
}
public string CheckLifeAndTries(int life)
{
TimerOn = false;
string result = "";
Debug.Log("Tries left : " + tries);
Debug.Log("Life left : " + life);
if (gameObject.GetComponent<GameManager>().difficulty == "Normal")
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{
if (life == 3)
{
Debug.Log("You win!!Perfect score !3 Stars");
result = "Apilota”;
}
else if (life == 2)
{
Debug.Log("You win!!2 Stars");
result = "MoAU koAd";
}
else if (life == 1)
{
Debug.Log("You win!!1 Stars");
result = "KoAd";
}
else if (life == 0)
{
Debug.Log("Sorry you lose!");
correct = false;
result = "Mpoonddnoe §ava!";
}
}
if (gameObject.GetComponent<GameManager>().difficulty == "Hard")
if (life == 1)
{
Debug.Log("You win!!3 Stars");
result = "Apilota”;
}
else if (life == 0)
{
Debug.Log("Sorry you lose!");
correct = false;
result = "MpoondOnoe Eava!";
}
}
if (gameObject.GetComponent<GameManager>().difficulty == "Easy")

if (life == 6)

Debug.Log("You win!!Perfect score !3 Stars");

result = "Apiota";
}
else if (life == 5)

Debug.Log("You win!!2 Stars");
result = "MoAU koAd";

}
else if (life == 4)

Debug.Log("You win!!2 Stars");
result = "MoAU koAd";

}
else if (life == 3)

Debug.Log("You win!!2 Stars");
result = "MoAU koAd";

}
else if (life == 2)
{

Debug.Log("You win!!1 Stars");
result = "KoAd";

}
else if (life == 1)
{

Debug.Log("You win!!1 Stars");
result = "KoAd";

}
else if (life == 0)

{
Debug.Log("Sorry you lose!");
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}

correct = false;
result = "MpoondOnoe Eava!";

}

return result;

public int SetStars(string result)

{

}

StartCoroutine(StarAnimations(result));

GetComponent<GameManager>().CheckMath();
//resetBtn();
//GetComponent<GameManager>().hideMathPanel();
wintext.text = result;

return number;

public IEnumerator StartResetMiniGame()

{

}

yield return new WaitForSeconds(2.0f);
ResetBtn();
GetComponent<GameManager>().HideMathPanel();
CanvasTopBar.enabled = true;

public IEnumerator StarAnimations(string result)

{

if (result == "Apiota")

{
winImage.SetActive(true);
number = 3;
yield return new WaitForSeconds(0.5f);
starImagel.SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1l.0f);
starImage2.SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1.5f);
starImage3.SetActive(true);
audioManager.Play("SFX_Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

else if (result == "MoAU kaAd")

{
number = 2;
winImage.SetActive(true);
yield return new WaitForSeconds(0.5f);
starImagel.SetActive(true);
audioManager.Play("SFX Mystic");
yield return new WaitForSeconds(1.0f);
starImage2.SetActive(true);
audioManager.Play("SFX Mystic");
GetComponent<GameManager>() .GetCheckPointNumber();

else if (result == "KaAd")

{
number = 1;
winImage.SetActive(true);
yield return new WaitForSeconds(0.5f);
starImagel.SetActive(true);
audioManager.Play("SFX_Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

}

else

{
number = 0;
loseImage.SetActive(true);
gameObject.GetComponent<GameManager>().hearts--;
audioManager.Play("SFX_Lose");

}

StartCoroutine(StartResetMiniGame());
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MemoryGamelLogic.cs

using System.Collections;
using TMPro;

using UnityEngine;

using UnityEngine.UI;

public class MemoryGamelLogic : MonoBehaviour

{

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

public

{
if

}

public
{

if (gameObject.GetComponent<GameManager>().difficulty == "Normal")

else if (gameObject.GetComponent<GameManager>().difficulty == "Easy")

{

-
-

int[] IntRandomArray = { 0, 0, 1, 1, 2,
int[] IntRandomArray2 = { @, ©, 0, 0, O,
GameObject[] CoverImageArray;

Image[] HiddenImageArray;

Sprite[] PairImages;

GameObject[] WinningStars;

AudioManager audioManager;

float TimelLeft;

bool TimerOn = false;

int Moves;

TextMeshProUGUI TimerText;
TextMeshProUGUI MovesText;

GameObject StartButton;

Image Pauselmage;

GameObject PauseButton;

GameObject GridPanel;

MainImageScript startObject;
MainImageScript firstOpen;
MainImageScript secondOpen;

bool GameFinished = false;

bool CanOpen{get { return secondOpen == null; } }
GameObject WinImage;

GameObject LoseImage;

int count = 0;

int stars = 0;

Canvas CanvasTopBar;
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void Update()
(TimeroOn)
if (TimeLeft > 9)

TimeLeft -= Time.deltaTime;
UpdateTimer(TimeLeft);
}

else

{
LoseImage.SetActive(true);
Debug.Log("Time is UP!");
TimeLeft = 0;
TimerOn = false;
gameObject.GetComponent<GameManager>().hearts--;
StartCoroutine(StartResetMiniGame());
audioManager.Play("SFX_Lose");

void CheckGameDifficulty()

TimeLeft = 30f;
UpdateTimer(TimeLeft);
audioManager.Play("Vocals_30 Seconds");
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TimeLeft = 45F;
UpdateTimer(TimeLeft);
audioManager.Play("Vocals_45_Seconds");

else if (gameObject.GetComponent<GameManager>().difficulty == "Hard")
{

TimeLeft = 15F;

UpdateTimer(TimeLeft);

audioManager.Play("Vocals_15_Seconds");

}

public void PauseMemoryGame()
{
if (TimeroOn)
{
TimerOn = false;
StartButton.SetActive(false);
PauseImage.enabled = false;
//GridPanel.SetActive(false);
PauseButton.SetActive(false);

else

//TimerOn = true;
//StartButton.SetActive(true);
PauseImage.enabled = true;
PauseButton.SetActive(true);
//GridPanel.SetActive(true);

}

public void UpdateTimer(float currentTime)

{

currentTime++;//overwrite in the game manager script

float minutes = Mathf.FloorToInt(currentTime / 60);
float seconds = Mathf.FloorToInt((currentTime % 60)-1);

TimerText.text = string.Format("{0:00} : {1:00}", minutes, seconds);
}

public void ResetMemoryBtn()
{

stars
count
Moves = 0;

MovesText.text = "Moves :
//TimeLeft = 30f;

TimerOn = false;
firstOpen = null;
secondOpen = null;
UpdateTimer(TimeLeft);//update time text
PauseImage.enabled = false;
GridPanel.SetActive(true);
PauseButton.SetActive(false);
LoseImage.SetActive(false);
WinImage.SetActive(false);
WinningStars[3].SetActive(false);
WinningStars[4].SetActive(false);
WinningStars[5].SetActive(false);
//StartButton.SetActive(true);
audioManager.Play("SFX_Close");

for (int j = @; j <= IntRandomArray2.Length - 1; j++)

9;
9;

+ Moves.ToString();

HideImages(j);

}

public void StartMemoryGame()
{
stars
count
Moves

e;
e;
e;
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MovesText.text = "Moves :
//TimeLeft = 30f;

TimerOn = false;
firstOpen = null;
secondOpen = null;
UpdateTimer(TimeLeft);//update time text
PauseImage.enabled = false;
GridPanel.SetActive(true);
PauseButton.SetActive(false);
//StartButton.SetActive(true);
LoseImage.SetActive(false);
WinImage.SetActive(false);
WinningStars[3].SetActive(false);
WinningStars[4].SetActive(false);
WinningStars[5].SetActive(false);

+ Moves.ToString();

for (int j = @; j <= IntRandomArray2.Length - 1; j++)//make a random array to keep the pairs

{
int item = IntRandomArray[j];
int randomizeArray = Random.Range(©, j);
IntRandomArray2[j] = IntRandomArray2[randomizeArray];
IntRandomArray2[randomizeArray] = item;
HideImages(j);//reset all image cover to be hidden

}

for (int i = @; i <= IntRandomArray.Length - 1; i++)

if (IntRandomArray2[i] == @)

{
HiddenImageArray[i].sprite = PairImages[0];
HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld
}
else if (IntRandomArray2[i] == 1)
{
HiddenImageArray[i].sprite = PairImages[1];
HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld
}

else if (IntRandomArray2[i] == 2)

HiddenImageArray[i].sprite = PairImages[2];

HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld

else if (IntRandomArray2[i] == 3)

HiddenImageArray[i].sprite = PairImages[3];

HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld

else if (IntRandomArray2[i] == 4)

HiddenImageArray[i].sprite = PairImages[4];

HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld

else if (IntRandomArray2[i] == 5)

HiddenImageArray[i].sprite = PairImages[5];

HiddenImageArray[i].GetComponent<MainImageScript>()._spriteld

}
}
}
public void HideImages(int ImageToCover)
{
CoverImageArray[ImageToCover].SetActive(true);//hide images
}

public void ImageOpened(MainImageScript startObject)
{

TimerOn = true;

PauseButton.SetActive(true);

PauseImage.enabled = true;

if (firstOpen == null)

firstOpen = startObject;
audioManager.Play("SFX_Mystic");
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}
else
{
secondOpen = startObject;
audioManager.Play("SFX_Mystic");
StartCoroutine(nameof(CheckGuessed));
}
}
public IEnumerator CheckGuessed()
{
if (firstOpen.Spriteld == secondOpen.Spriteld)//compare the two objects
{
//score++;
//scoreText.text = score + "/4";
Debug.Log("true");
count += 2;
CheckVictory();
audioManager.Play("SFX_Target");
}
else
{
yield return new WaitForSeconds(@.5f);//start timer
firstOpen.Close();
secondOpen.Close();
audioManager.Play("SFX_Stuni");
Debug.Log("false");
}
Moves++;
MovesText.text = "Moves : " + Moves.ToString();
firstOpen = null;//reset choice 1
secondOpen = null;//reset choice 2
}
public void CheckVictory()
{
if(count != 12)
{
GameFinished = false;
Debug.Log("still covered images");
else if(count == 12)
{
GameFinished = true;
PauseMemoryGame();
Debug.Log("end of game you win");
WinImage.SetActive(true);
GetComponent<GameManager>().GetCheckPointNumber();
StartCoroutine(StarAnimations(Moves));
GetComponent<GameManager>().CheckMemory();
}
}
public IEnumerator StartResetMiniGame()
{
yield return new WaitForSeconds(2.0f);
ResetMemoryBtn();
GetComponent<GameManager> () .HideMemoryPanel();
CanvasTopBar.enabled = true;
}
public IEnumerator StarAnimations(int Moves)
{

if (Moves <= 12)

{
stars = 3;
yield return new WaitForSeconds(0.5f);
WinningStars[3].SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1l.0f);
WinningStars[4].SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1.5f);
WinningStars[5].SetActive(true);
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audioManager.Play("SFX Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

else if (Moves > 12 && Moves <= 16)

{
stars = 2;
yield return new WaitForSeconds(0.5f);
WinningStars[3].SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1l.0f);
WinningStars[4].SetActive(true);
audioManager.Play("SFX_ Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

}

else

{
stars = 1;
yield return new WaitForSeconds(0.5f);
WinningStars[3].SetActive(true);
audioManager.Play("SFX_ Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

}

StartCoroutine(StartResetMiniGame());

}
}
MusicGamelogic.cs

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using UnityEngine.UI;

using TMPro;

public class MusicGamelLogic : MonoBehaviour

{
public List<Sprite> SongListSprites = new List<Sprite>();
public List<Sprite> CurrentSongSprites = new List<Sprite>();

public List<int> SongNotesKounelakil = new List<int>{ 8, 8, 8, 6, 6, 7, 7,

8, 8,8,8,6,6,7,7,7,5,5,6, 5 5,6, 8, 4};

5,5, 6,6,5,6,7,

public List<int> SongNotesPazari2 = new List<int>{ 8, 8, 8, 11, 11, 11, 12, 11, 10, 9, 10, 10, 8,
8, 8, 10, 10, 11, 10, 9, 10, 9, 8, 8, 6, 7, 8, 11, 13, 13, 12, 13, 14, 13, 12, 11, 10, 8, 8, 13, 12,

11};
public List<int> CurrentSong = new List<int>();
public List<GameObject> ListOfSongs = new List<GameObject>();

public List<GameObject> correctAnswersAxKounelaki = new List<GameObject>();
public List<GameObject> wrongAnswersAxKounelaki = new List<GameObject>();

public List<GameObject> correctAnswersPazari = new List<GameObject>();
public List<GameObject> wrongAnswersPazari = new List<GameObject>();
public List<int> userInputs;

public GameObject[] pianoKeys;

public GameObject[] pianoKeyNumbers;

public bool gamefinished = false;

public int choice;

public GameObject startMiniGameBtn;

public int count;

public float TimeLeftMusic;

public bool TimerOnMusic = false;

public TextMeshProUGUI TimerTextMusicMM;
public GameObject HorizontalProgressBarTimer;
public GameObject WinImage;

public GameObject LoseImage;

public GameObject starImagel;

public GameObject starImage2;

public GameObject starImage3;

public AudioManager audioManager;

public int songNoteCurrentChoice;

public int pianoButtonCurrentChoice;

public int k = @;

public bool GameStarted = false;

244



Mapdptnua A.

public Canvas CanvasTopBar;
public TextMeshProUGUI lifes_tries;
public GameObject PauseButton;

public void Update()
{
if (TimerOnMusic)
{
if (TimeLeftMusic > @)
{
TimeLeftMusic -= Time.deltaTime;
UpdateTimerMusic(TimeLeftMusic);
CheckProgressOfSong();

if (gamefinished)
{

CheckForErrors();

Debug.Log("Time is UP!");
//LoseImage.SetActive(true);

TimeLeftMusic = 9;

//TimerOnMusic = false;

Lose();
gameObject.GetComponent<GameManager>().hearts --;

}

public void PauseMusicGame()
{
if (TimerOnMusic)
{
TimerOnMusic = false;
//startMiniGameBtn.SetActive(false);
//ResumeImage.enabled = true;
//PauseImage.sprite = ResumeImage.sprite;
HorizontalProgressBarTimer.SetActive(false);

else

TimerOnMusic = true;
//startMiniGameBtn.SetActive(true);
//PauseImage.sprite = PauseImage.sprite;
//ResumeImage.enabled = false;
HorizontalProgressBarTimer.SetActive(true);

}
public void PianoBtnChoice(int number)
if (GameStarted)

if (!gamefinished)

{
choice = number;
Debug.Log("Player Button choice :"
AddToList(choice);
ShowProgress();
if (userInputs[k] != CurrentSong[k])

{

+ number);

count--;
lifes_tries.text = count.ToString();
if (count <= 0)

Lose();

k++;
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public void ShowProgress()

{
if(choice != CurrentSong[k])
{
if(CurrentSong == SongNotesKounelakil)
{
wrongAnswersAxKounelaki[k].SetActive(true);
}
else
{
wrongAnswersPazari[k].SetActive(true);
}
}
else
{
if (CurrentSong == SongNotesKounelakil)
{
correctAnswersAxKounelaki[k].SetActive(true);
}
else
{
correctAnswersPazari[k].SetActive(true);
}
}
}
public List<int> RandomList()
{
CurrentSongSprites[@] = SonglListSprites[Random.Range(0,2)];
if (CurrentSongSprites[@] == SonglListSprites[@])
{
ListOfSongs[@].GetComponent<Image>().sprite = SonglListSprites[@];
ListOfSongs[0@].SetActive(true);
ListOfSongs[1].SetActive(false);
CurrentSong = SongNotesKounelakil;
}
else if(CurrentSongSprites[@] == SonglListSprites[1])
{
ListOfSongs[1].GetComponent<Image>().sprite = SonglListSprites[1];
ListOfSongs[@].SetActive(false);
ListOfSongs[1].SetActive(true);
CurrentSong = SongNotesPazari2;
}
return CurrentSong;
}
public bool CheckProgressOfSong()
{
if (userInputs.Count != CurrentSong.Count)//check to see if the player has played all the
notes
{
//gamefinished = false;
Debug.Log("gameNotFinished");
return false;
}
return gamefinished = true;
}
public void CheckGameDifficulty()
{
if (gameObject.GetComponent<GameManager>().difficulty == "Normal")
count = 3;

lifes_tries.text = count.ToString();
audioManager.Play("Vocals_45_ Seconds_3Lives");

else if (gameObject.GetComponent<GameManager>().difficulty == "Easy")
{
count = 6;
lifes_tries.text = count.ToString();
audioManager.Play("Vocals_45_Seconds_6Lives");
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else if (gameObject.GetComponent<GameManager>().difficulty == "Hard")
{

count = 1;
lifes_tries.text = count.ToString();
audioManager.Play("Vocals_45_Seconds_1lLives");

}

public void CheckForErrors()

{

for (int i = @; i < CurrentSong[i]; i++)//check for wrong input notes during play

{

if (userInputs[i] != CurrentSong[i])

{
count--;
lifes_tries.text = count.ToString();

}
}
if (count <= 9)
{

}

else

{

Lose();

Win();
GetComponent<GameManager>().GetCheckPointNumber();

}

public void AddToList(int choice)
{

}

userInputs.Add(choice);

public void UpdateTimerMusic(float currentTime)
{
currentTime++;//overwrite in the game manager script
float minutes = Mathf.FloorToInt(currentTime / 60);
float seconds = Mathf.FloorToInt((currentTime % 60) - 1);
TimerTextMusicMM.text = string.Format("{0:00} : {1:00}", minutes, seconds);

}

public void ResetMusicBtn()
{
for (int i = @; i < correctAnswersAxKounelaki.Count; i++)
{
correctAnswersAxKounelaki[i].SetActive(false);
wrongAnswersAxKounelaki[i].SetActive(false);
¥
for (int i = ©; i < correctAnswersPazari.Count; i++)
{
correctAnswersPazari[i].SetActive(false);
wrongAnswersPazari[i].SetActive(false);
¥
PauseButton.SetActive(false);
k = 0;
gamefinished = false;
//count = 3;
TimeLeftMusic = 45f;
TimerOnMusic = false;
HorizontalProgressBarTimer.SetActive(false);
UpdateTimerMusic(TimeLeftMusic);//update time text
WinImage.SetActive(false);
LoseImage.SetActive(false);
userInputs.Clear();
startMiniGameBtn.SetActive(true);
audioManager.Play("SFX_Close");
audioManager.Play("Music");
GameStarted = false;
lifes_tries.text = count.ToString();

}

public void StartMusicGame()
{
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}

for (int i = @; i < correctAnswersAxKounelaki.Count; i++)
{
correctAnswersAxKounelaki[i].SetActive(false);
wrongAnswersAxKounelaki[i].SetActive(false);
¥
for (int i = @; i < correctAnswersPazari.Count; i++)
{
correctAnswersPazari[i].SetActive(false);
wrongAnswersPazari[i].SetActive(false);

}

k = 0;

//count = 3;

TimeLeftMusic = 45f;

TimerOnMusic = true;
HorizontalProgressBarTimer.SetActive(true);
UpdateTimerMusic(TimeLeftMusic);//update time text
//PauseImage.enabled = false;
//PauseButton.SetActive(false);
//StartButton.SetActive(true);
WinImage.SetActive(false);
LoseImage.SetActive(false);
userInputs.Clear();
startMiniGameBtn.SetActive(false);
audioManager.Play("SFX_ButtonHigh");
audioManager.Stop("Music");

GameStarted = true;

lifes_tries.text = count.ToString();

public IEnumerator StartResetMiniGame()

{

}

yield return new WaitForSeconds(2.0f);
ResetMusicBtn();
GetComponent<GameManager>().HideMusicPanel();
CanvasTopBar.enabled = true;

public void Lose()

{

}

LoseImage.SetActive(true);

TimerOnMusic = false;
HorizontalProgressBarTimer.SetActive(false);
gameObject.GetComponent<GameManager>().hearts--;
Debug.Log("Game Lost -- Errors : " + count);
StartCoroutine(StartResetMiniGame());
audioManager.Play("SFX_Lose");

public void Win()

{

}

WinImage.SetActive(true);

StartCoroutine(StarAnimations(count));
GetComponent<GameManager>().CheckMusic();
TimerOnMusic = false;
HorizontalProgressBarTimer.SetActive(false);
Debug.Log("Game Won -- Errors : " + count);

public IEnumerator StarAnimations(int count)

{

if (count == 3)

{
yield return new WaitForSeconds(@.5f);
starImagel.SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1.0f);
starImage2.SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1.5f);
starImage3.SetActive(true);
audioManager.Play("SFX_Mystic");
GetComponent<GameManager>().GetCheckPointNumber();
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else if (count == 2)

{
yield return new WaitForSeconds(0.5f);
starImagel.SetActive(true);
audioManager.Play("SFX_Mystic");
yield return new WaitForSeconds(1.0f);
starImage2.SetActive(true);
audioManager.Play("SFX_Mystic");
GetComponent<GameManager>().GetCheckPointNumber();

else if (count == 1)

{
yield return new WaitForSeconds(0.5f);
starImagel.SetActive(true);
audioManager.Play("SFX_ Mystic");
GetComponent<GameManager>().GetCheckPointNumber();
}
StartCoroutine(StartResetMiniGame());
}
}
MainMenu.cs

using System.Collections.Generic;
using TMPro;

using UnityEngine;

using UnityEngine.SceneManagement;

public class MainMenu : MonoBehaviour

{

public TMP_Dropdown resolutionDropdown; // Dropdown UI element for selecting resolutions

public Resolution[] resolutions; // Array to store available screen resolutions

public void PlayGame()

}

// Load the next scene in the build index

SceneManager.LoadScene(SceneManager.GetActiveScene().buildIndex + 1);

public void QuitPlay()

#1f UNITY_EDITOR

#tendif

tion

}

UnityEditor.EditorApplication.isPlaying = false;
Debug.Log("quit");

Application.Quit();

public void DelayApplicationQuit()

{

}

// Invoke the QuitPlay method with a delay of 4 seconds
Invoke(nameof(QuitPlay), 4.0f);

private void Start()

{

// Get available screen resolutions
resolutions = Screen.resolutions;

resolutionDropdown.ClearOptions(); // Clear the options in the resolution dropdown

List<string> options = new List<string>(); // Create a list to store resolution options

int currentResolutionIndex = @; // Variable to store the index of the current screen resolu-

for (int i = @; i < resolutions.Length; i++)

{
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string option = resolutions[i].width + " x " + resolutions[i].height;
options.Add(option); // Add the resolution option to the list

// Check if the current resolution matches the screen's current resolution
if (resolutions[i].width == Screen.currentResolution.width && resolutions[i].height ==
Screen.currentResolution.height)
{
// Set the current resolution index
currentResolutionIndex = i;

}

resolutionDropdown.AddOptions(options); // Add the resolution options to the dropdown

resolutionDropdown.value = currentResolutionIndex; // Set the dropdown value to the current
resolution index

resolutionDropdown.RefreshShownValue(); // Refresh the displayed value of the dropdown

¥

public void SetResolution(int resolutionIndex)

{
Resolution resolution = resolutions[resolutionIndex];
// Set the screen resolution using the selected resolution index
Screen.SetResolution(resolution.width, resolution.height, Screen.fullScreen);

¥

public void SetQuality(int qualityIndex)

{
// Set the overall quality level of the game using the selected quality index
QualitySettings.SetQualityLevel(qualityIndex);

}

public void SetFullscreen(bool isFullscreen)

{
// Set the game to fullscreen or windowed mode based on the passed boolean value
Screen.fullScreen = isFullscreen;

}
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