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MPOAOIO2

H mtuyiokn epyacio avt oAokAnpmOnke HeTd amd apkeTd LEYAAO XPOVIKO O1ACTNIO Kol EPELVA
o€ £va TEGTO TOL GLVEY(MG AVATTOGGETOL XApN OTIC parydoies EEEMEEIC 6TO VMKO Kot AOYIGLUKO
OV PN OCLUOTOL0VV 01 NAEKTPOVIKNG VITOAOYIoTEC. Eeic pe T oepd pag B Béhape va
ELYOPIOTICGOVUE TOV EIGTYNTH TOL OEUATOS Hog Kot EMPAETOVTO KAONYNTH LOG, O OTOT0G oG
oTHPIEE OTNV TPOSTADELL OIS KO oG TTAPEYE amapaitnto VAMKO Yo va Eektvioovpe. Oa Béhape
EMIONG VO EVYAPIGTNGOVIE OAOVG EKEIVOVG TOVG TPOYPUUUATIOTEG TOV EXOVV ONUOCIEDGEL VAIKO
Ko tutorials mévm oto BEpa Tov pag Ponncav va e£otkelmBove e TNV TAATGOPLLO KO VO,
pvOuicovpe ™ cOGTH AsrTOVPYio TOL TOLYVISOD HOC.
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MEPIAHWH

H napovoa nruyioxn epyocio e£etalel Tnv avamtuén moyvidlov o€ TAATEOpLLO dnovpyiog
Unreal Engine 4, 1 omoia £yt mAéov edparmbel og kopvpaia ya g duvatdttéc e. H
Onpovpyia SdPACTIKOV TALYVIOLOV OG LEGO Yuyoywyiog EEKivnoe amd ETIGTHOVES
VITOAOYIGTOV GOV KOLULATL Y10 TIC £PELVEC TOVG T y1oL Ao kot mAEov €xet eEehyBei oe pio omd
T1G L0 KEPOOPOPES Propnyaviec. Avtd mov KOTEGTNGE TN dNUOVPYIN TOLYVISIDV O TPOGLTH
etvat o1 unyovég onpiovpyiog oy violdv. v TTuylakn avt Ba avagepBovpe 6Tig
EMKPATESTEPES TETOLEG UNYavES kat kupimg otnv Unreal Engine 4, otnv omoio ko
ONUIOVPYNGOUE TO TTOLYVIOL HLOG.

! https://en.wikipedia.org/wiki/History_of_video_games
Zwypadou — Koutadkn



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

ABSTRACT

The present thesis examines the game development based in the Unreal Engine 4 platform,
which has now established itself as a leading platform on the industry for its capabilities. The
development of interactive games as an entertainment has begun from computer scientists as part
of their research or simply for fun' and has since evolved in one of the most profitable industries.
What made game development more accessible are these game development engines. In this
thesis we will take a look in the most mainstream game engines and principally on Unreal
Engine 4, in which we developed our game.
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KEDAAAIO 1o : TI EINAI TO GAMING KAI TA BAZIKA EIAH TOY

1.1 Tt elvat to Gaming

"Eva oy vior Bivteo elvan €va nAektpovikd moryviol mov mepthapfdvel oAAnienidpaon pe va
TePIPAALOV Epyaciog ypNOTN 1 L0l CLOKELT €GOS0V, OGS £va joystick, £va xepiotnplo, Eva
TANKTPOAOYI0 1} GLOKEVEG aViYVEVOTG KIvoNG, Yia. T1 ONovpyio OTTIKNAG avadpoong 6€ o
ovokevn TpoPoing Pivteo dvo N TPV, OTMC o TRAEOpaoT, o 006vn, pa 006vn aenc M
OKOVOTIKA EIKOVIKNG TPayHoTikOTNToS. Ta frvteomayvidia av&avovtor e nyntikd oyoito ard
NYELD 1 AKOVOTIKA KO TPOALPETIKE e AAAOVG TOTTOVG GLGTNUATOV AVASPOUCTC,
GUUTEPTAOUPAVOUEVIG TNG OTTIKNG TEYVOAOYIOG.

Ta Brvreomaryvidwo opilovtot pe faon v TAATEOPLO TOVG, 1) OTtoia TEPIAAUPAVEL O VidLOL
arcade, mayviola kovoorag kot maryvidwa pe. [To mpdoeata, o kKAAd0S £xel enektobel oe KivnTd
moyvidlo péow smartphones Kot tablet VIOAOYIGTES, EIKOVIKA Kot ETAVENUEVIC TPAYUATIKOTTOG
GLGTNLLOTO, KOl ATOHOKPUoUEVA TToyvidla cuvvepo. Ta Prvteomaryvidio Ta&vopovviot e Eva,
EVPL PACHO EWODV e PAOT TOV TUTO TOV TOLYVIOLOV KOl TOL GKOTOV TOVG.

Ta tpdrta Prvteomaryvidia fTov amAEG ENEKTAGELS TOV NAEKTPOVIK®V TOLYVIOIDV TOV
xpPNoomolovv Bivieo-ommg €600V amd PeYAAOLG VTOAOYIOTEG dmudTio-péyefog ot dekaetio
tov 1950 kot Tov 1960, evd Ta TpdTa Prvreomaryvidln otn 01dHeon TOV KATOVOADOTOV
eppaviotnke to 1971 péow g anekevbépwong tov arcade moryvior Computer Space,
aKohoVONGe 10 enduevo £tog amd Pong, Ko e v mpadtn koveoia oritt to Magnavo Odysseyx
10 1972. Zpepa, n avdmrtoén Prvteomaryvidoldv amontel ToAAEG OeE10TNTES Y10 VO PEPEL EvOl

Ty viol 6TV ayopd, CLUTEPIAAUPBAVOUEVOV TOV TPOYPUULATIGTAOV, TOV EKOOTOV, TOV
SVOUE®V, TOV EUTOPOV MOVIKNG TOANGCNG, TS KOVGOANS Kol GAA®MV KATOGKEVAGTMOV TPITOV
KOTOOKELOOTOV, KAOMG Kot GAL®DY pOA®V.

Am6 1t dekaetia tov 2010, n epmopikn onuocio e Propunyoviag Prvteomaryviordv avéavetat. Ot
avVOOVOLEVES OGLOTIKEG aYOPEG Kol TOL KIvnTA oty vidwn ota smartphones £101KOTEPO, 001YOVV TNV
avamtuén tov KAadov. Ao 1o 2018, ta Prvteomaryviola anépepay toincelg 134,9
dtoekatoppvpiov dorapiov HITA emoing maykoouing, Kot fTav To TpiTo HEYUAVTEPO TN IO
oV ayopd yuyayoyiog tov HITA, ticm and ) petddoon Kot v KoAmdlokY| TnAedpaon.
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1.2 Eibn Game

"Eva €id0¢ Brvreomaryvidimv gival pio GuYKEKPLUEVN KaTnYyopia TayvidldV Tov oyetilovtol pe
TOPOLOLN, XOPAKTNPLOTIKA TToyvidov. Ta €idn Pvteomaryvididv dev kabopilovral cuvnBmg amd
™ pOOoN N TV 16ToPia TOL TALYVISIOV 1] TOV HEGOL TOYVISLOL , AAAL Atd TOV TPOTO TTOV O
ToUKTNG OAANAETIOPA pe To oy viol. ['a mwapddetypa EVog GKOTEVTHS TPADTOV TPOGHTOV
e€axoAovBel va gival £vog GKOTEVTIG TPATOV TPOCHTOV, AVEEAPTNTO Ad TO oV AapPdvel ydpa
0€ [0l EMGTNUOVIKN GOoVTAGia, ovTacia, 1 oTpatieTiko mtepPdiiov 9 '6cov dtabétel pia
QOTOYPUPIKT] UNYOVT] LUEITOL TNV TPOOTTIKY] TOL TPAOTAYMOVIGTY| (TPAOTOV TPOSHTOV) KOl TO
gameplay emkevipodvetatl yopm and T ¥p1ion TV OTA®V .

Ta €idn pmopel va mepthapfavouy pia HeyGAn TotkKiAio oy violdV, 001 yMVTOS GE KOO TLO
ovyKeKpIéEVES Tagvounoelg mov ovopdovtot vroeidog. o mapddetypa, Eva moryviot dpaong
umopet va tavoun el oe TOAAG VITOEIDN, OTWOC ALY VIO TAATPOPLOG KoL TOLYVIOWO [LAYMC.
Optopéva moryvidio, kupimg browser kot KivT®v cLviBmG TOEIVOROVVTOL GE TOAAATAG €101

AxolovBel (o AMota [e To T YVOoTA €101 Prvteomayvidimv
Action

MMO

Adventure

Role-playing

Simulation

Strategy

Sports

Multiplayer

Arcade
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1.3 Action Games

Ta woyvidw Opaong divovv ELEacT OTIC PLGIKES TPOKANGELS TOV OTOLTOVV GUVTOVIGUO XEPLDV-
LLOTIOV Kot KIVNTIKES IKavOTNTEG Yo va Egmepactovv. Emikevipodvoviot yopw omd tov maiktn, o
omoiog €xetl Tov EAeYY0 TOV HeYAAVTEPOL HEPOLG TG dpdions. Ta mepiocdtepa and Ta TPpMOTOL
Brteomaryvidla BempnOnkav maryvidla dpdong. orjuepa, eEaxorovdel va givar éva 1epAcTio
€100¢ mov KaAOTTEL OO T T Vide OV TEPIAAUPAVOLY PLGIKES TPOKANGELS.

Ta woyvidia Spaong ta&vopovviot amd morhd voeion Ta mayvidio TAATEOPUAG Kot Ta
oy vidto TdAng eivot and To To YVOOTA VITOEidN, VO T oy vidio shooter ywvav kat
ovveyilovv va etvar éva amd ta kvpiapyo £10m ota Prvteomaryvidia amd ) dexoetioo Tov 1990.

1.4 MMO

‘Eva polika multiplayer online mayvidt (mov ovopdleton eniong MMO kot MMOG) givon éva
multiplayer online video game to omoio givar o€ 6o va vrrootnpi&el peydio aplOpd Touktdv
tavtoypova. Kot ' avaykn, tailovtor 6to Awadiktvo. [ToALd moyvidia £xovv ToLAGYIGTOV EVvav
eMiPoOVo KOGHO, ®GTOGO GALOL XYoLV LOVO PEYAAO aplBUd TOKT®OV OV avTaywvilovtol
TOVTOYPOVE. e TN pio Lopen 1 TNV GAAN Yopic kapia dlopkn enidpacn e Tov KOGLHO . Avtd Ta.
oy viola propovv va fpefovv yia Tig TEPIGGATEPES TAATPOPLLES LLE SOLVATOTNTA OIKTHOV,
CUUTEPTAAUPOVOLEVOD TOV TTPOGHOTIKOV DTOAOYICTN, TNG KOVGOANS PBVTEOTALYVIOIDV 1| TOV
smartphones kot dAA@v Kivntdv cuokevdv. Eva mapdderypa givar to moryviot Minecraft wov
nailetat evpémg kat 1o omoio pmopet va monytel 1060 ¢ MMO 660 Ko oG oy viol yio Evay
oK.

MMO moyvidio pmopovv va EMTPEYOVV GTOVG TOIKTESG VO GUVEPYOGTOVV KOl VO ovTaymvifovtol
petall Toug g PeYAAN KALOKO, Kot LEPIKEG POPES VO AAANAETIOPOVY LLE VONLLOL LLE TOVG
avBpomovg oe 6ho Tov kKOGpo. [Tepthapupdvouvv pa ToiAia TOTOV TOLYVIOLOD, TOV
AVTITPOCHOTEVOVV TOAAA €idN Pvteomaryvididv, 6t MMORPG, MMOFPS, MMORTS,
MMOTBS ka1t MMO mayvidio Tpocopoimonc.
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1.5 Adventure

Ta woyvidia mepumételag oy Hepkd amd To TPATO oL Vidle Tov dNUovpYNONKaY, EEKIVOVTOG
pe v mepuételn keywévov Korooowaia [epiéteio Znniaiov ot dexaetio Tov 1970. Avtod to
oy viot giye apyikd titho anid "Tlepitéten, Kot gival o cuvovopatog Tov gidovg. Me v
TaP0do TOV YPOVOL, Ta YPAPIKA £xovV eloayBel 6To £id0g Kat 1 dlemapn| £xet eEelryBel.Ze
avtifeon pe Tig Tovieg mepméTelng, To moyvidla tepumétetog dev opilovtat and TV wetopia N T0
neplexopevo. Avtibeta, 1 tepuéteia mEPLYpAPEL VoV TPOTO ALY VISIOD YWOPIG AVTOVAKANGTIKES
TPOKANGELS N Opdion. ATauTovV KOVOVIKA 0 TaiKTNG Vo ADGEL SIAPOPOLS YPIPOVG LE TNV
aAAnAemidpaon e Tovg avOpdTOVG 1) T TEPPAALOV, TIC TEPICTOTEPES POPES GE EVaL U
OLYKPOLGLOKO TPOTO. Aempeitat éva "kabapTikd" £100¢ Kat Telvel vo, amoKAeIGEL OTIONTOTE
nepthopBdvel ototyeia dpdomng mépa amd Eva pivi moaryviot.

1.6 Role-Playing

Ta Brvreomaryvidio mov mailovv pOAOVG AvTAOVY TO Ty Vidl TOVS amd Tapadoslokd emTpanelio
oy viola poAwv 6mwg to Dungeons & Dragons. Ta nepiocdtepa amd avtd To toayvidia dtvovv
OTOV TOiKTN TOV POAO £VOG AOVVALLOV YOPOUKTIPO TOV UEYOAMVEL GE OVVOLT KOl EUTEPiO KOTA TN
SLIPKELD TOV TOLYVIOL0D. EEMEPVAOVTOS OVGKOAES TPOKANGELS KOUT VIKOVTOS TEPATO, O TOUKTNG
kepdilel movTovg eUmEpiog IOV AVTITPOCOTEVOVV TNV TPOOSO TOL YOUPUKTNPO GE EVOL EMAEYUEVO
emdyyeipa 1 Katnyopio (Omwg pdym copo pe cOU 1 Loytkd E0pKia) Kot ETITPETEL GTOV TOUKTY
VO OTOKTNGEL VEEG IKOVOTNTEG LOAG ANeBetl éva kabopiopévo moco. [ToAld RPGS nepiéyovv évav
avolkTd KOopo Yvootd mg over world, o onoiog cuvifmg Kototkeitot e T€pata, ToV EMTPETEL
™V TPOGPOCT GE O GNUAVTIKEG TOTO0EGTIEG TOUYVIOUDV, OTTOC TTOAELS, LTOVVTPOV L0 KO
Kéotpa. AeOopéEVOL OTL 1) ELPAVICT] TOV VTOAOYICTAOV GTO GTITL GUVENEGE LLE TN ONUOTIKOTNTO
TOL YOPTIOL Kol LOALPLoV oTal oy vidte pOA®Y, ALTO TO £100¢ NTOV VA OO T TPMTO GE
Bvteomaryvidla kot cuveyilel va elval ONUOPIANG STIHEPQ. XTOtYELN T VOO0 TOV GLVOEOVTOL
évtova pe RPG, 6mwg 1 avamtuén oToTIoTIKOY YOPaKTHP®V HECH TNG OTOKTNONG TOV ONUEi®V
Zwypadou — Koutadkn
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eumepiog, £X0VV TPOCOUPUOCTEL EVPEMC GE GAAM €101, OTTMOC T TOYVIOLD OPAONG-TEPMETELOG. AV
Ko 600V OLEG O TPATEC KATAYMPNOELS 0TO £id0¢ ftav turn-based matyvidia, ToAAG cOyypova
mayviow poOAwV £xovv Tpdodo ce mpayuaTiko ypovo. Etot, to idog £xel akoAovOnceL TV Tdom
TOV TTOY VOO0 GTPUTNYIKNG TNG LETAPAONG amd TN Gepd e fACT TNV KOTATOAEUN O OE
wpaypatikd ypoévo. H petdfoon oty pndyn o€ mpaypotiko xpdvo Eexivnoe e v KukAogopia
tov Final Fantasy IV tn¢ Square (vov Square Enix), o tp®to moryvidt mov ypnoionoince to
ovomua Active Time Battle. Avto akolovOnOnke ypiyopa amd dAia mouyvidio pOA®Y OTmG 1
oelpd Mana, Soul Blazer ka1 Ultima VII.

1.7 Simulation

[Ipocopoimon Prvreomoryvidudv givar o Totkiln covmep-KaTnyopio TorVISuDY, YEVIKA £XEL
oXEO100TEL Y10 VOL TPOGOLOUDMEL GTEVA TTVYES LLOG TPOLYLOTIKNG ) POVIOGTIKNG
TPOYLOTIKOTNTOG.

1.8 Strategy

Ta Bvteomaryvidlo GTpATNYIKNG ETKEVIPOVOVTOL 6TO gameplay mov amottel TPOGEKTIKT Kot
emdEEID oKEYT Kol GYeSOGHO Yo va, emtevyBel 1 vikn Kot o1 kKAipokeg dpdong amd tnv
TaykOGH Kuplapyio otnv opdda pe Paorn Ty taxtiky. "Xto tepiocdtepa frvreomoryvioo
otpatnyikng", Aéet o Andrew Rollings, "o maiktng éyet pa O€ikn dnoyn tov KOGHOL TOV
TOLYVIO0V, EUUEGO TOV EAEYYO TV HOVAd®V VIO TiS Otatayés tov." To Rollings onueidvet
eMiong OTL «M TPOEAEVCT] TOV TOLYVIOIDV GTPATNYIKNG elval prlopévn ota oTeVA EASEPPLOL TOVG,
ta emrponéClo maryvidw.» Ta Brvteomaryvidin otpatnyikng Aapupdvovy yevikd pio omd Tic
TEGGEPIS APYETVTIKES LOPPES, AVAAOYQ LLE TO OV TO oy Viol Paciletan oe Gepd 1] 6€ TPAYHATIKO
YPOVO Kot oV 1 €0TIOGT TOL TTay ViSOV ival 6T GTpaTNYIKN 1 TNV TaKTIKN. Ta moyvidlo
OTPOTNYIKNG OE TPAYLATIKO ¥pOVO glvor cuyvd Eva oty viol ETA0YNS TOALATADY LOVASI®V
(ToALO1 YOPOKTNPES TOLYVIOUDY UTOPOVV VO, ETAEYOVV TAVTOYPOVO Y10l TV EKTEAECT
SLLPOPETIKMV EPYACIDOV, GE avTIOEST e TNV EMAOYN HOVO EVOG YopaKTpa KABe popd) e pa
poPoAn ovpavov (mpofoin Tov Kortdlel TPOG TO KAT® 0md TAV®), AAANL LEPIKE TPOCPOTA
natyviow 6rtmwg to EndWar tov Tom Clancy, givon emAoyn piog povddag kot tpooin tpitov
npocdnov. Onwg moArd RPG matyvidia, moALd Toyvidio oTpaTnyIKiG GTUSI0KA
OTOLOKPOVOVTOL 0O GLOTHHATO ToV Pacilovial 61N GEPA GE TEPIGGOTEPO GLGTIUOTO GE
TPAYLATIKO YpOVO.

Zwypadou — Koutadkn
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1.9 Sports

Ta Brvteomaryvidto abANUATOV TOL TPOGOUOIBVOLV TOV AOANTIGHE. ALTH 1| AVTimaAT Opdda
umopet va eheyydet amd aGALovg avOpmdTOLg TNG TPayUaTIKNG (NG 1 TEXVYNTA VONUOGHVN.

1.10 Multiplayer

"Eva oy viol Bivteo yia moAhovg maikteg eivar £va frvteomatyvidl 6To omoio meplocdTEP OO
éva dtopa puropoHv vo TaiEovv 6To 1010 TEPIPAALOV TaLy VIS0 TaVTOYPOVA, EITE TOTIKA (TT.X.
New Super Mario Bros. Wii) gite online péow tov dadiktoov (m.y. World of Warcraft, Call Of
Duty). Ta mayvidia yio ToALoVg TaikTeg GLVIHOMG OTOTOVY 0O TOLG TAUKTES Vo, potpdovTtot
TOVG TOPOVG EVOC GUGTNLLATOG TTALYVIOLOV 1) VAL YPTGLULOTOLOVV TV TEYVOLOYIR SIKTOMGONG Yol VL
nailovv pali oe peyaddTePN OMOGTAGT. Ol TOUKTEG UTOPOVV VO, OVTAY®OVIGTOLV £vay M
TEPLOCOTEPOLS AVOPOTIVOVS S0y ®VILOUEVOLS, VO GLVEPYOAGTOVV UE Evay avOpdTVO GOVIPOPO
Yo TNV €mitevEn £vOg Kovov 6ToyoL N va ETPAETOVV TN dpacTnpdTTa AAA®V TokTdv. Tao
oy vidla Yo TOAAOVG TOUKTES EMMTPEMOVY GTOVS TAIKTEG OAANAETIOpAGT LE AAAL ATOLO GE
oLvePYOGia, AVTAYOVIGUO 1| AVTITAAOTNTO, TOPEYOVTAS TOVG KOVMVIKT ETKOVMVIO TOV
amovotdlel omd Ta oy vidle evog moikTn.

Zwypadou — Koutadkn
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KEDAAAIO 20: lotopikn avadpopn Tou gaming

H 1o10pia TV rvteomoyvididv myaivel 1660 micm 660 Kot 6T apyés TG dekaetiog Tov 1950,
Otav AKOONUALKOT ETCTHIOVEG VTOAOYIGTAOV ApYLoaY Vo YEOALOVV OAd TToyvidio Kot
TPOCOUOIDGELS MG LEPOG TNG EPELVAS TOVG | LOVO Yo dtackEdaon. Zto MIT 1t dekagtio Tov
1960, kabnyntég ko portntég Eman&ov matyvidla 6mwe 3D tic-tac-toe kot Xeknvn mpooysiowon.
Avtd to Tayvidwa EmoEav g vroAoyloth 0nwg to IBM 1560, kot ot Kivicelg €yvay HEc® TV
punched card*(A punched card 1) punch card givat éva Kopupdtt GKoUmTTon YOPTION TOV UITOPEL VO,
xPNOooTOmOel Y10 var TEPLEXEL YMPLIKA SEGOUEVO TOV AVTUTPOGMOTEVOVTOL OO TNV TOPOVGIN 1)
NV amovcia ondv o€ Tpokabopiopéves Béoets. Ta ynmoeakd dedopéva Lmopovy va
xpnoonomBodv yio epappoyés eneEepyaciog dSedoUEVOV 1], GE TPONYOVLEVA TAPASETY LT,
TOL YPTCLOTOLOVVTOL Y10l TOV AUEGO EAEYYO OVTOUATOTOMUEVDV punyavnpdtov.). To Bivieo
Gaming dev eiye pTdoel 6NV ETKPOTOVGO SNUOTIKOTHTO UEYPL T deKaeTio Tov 1970 Kot Tov
1980, 6tav ta oy vidlo BvTeomotyvididy Kot 01 KOVEOAEG oy vVIdidV pe ypron joystick,
KOVUTL®OV Kol GAA®V eAeYKTOV, nall pe ypapikd oe 006veg VTTOAOYIGTMV Kot oy viole OtKlokov
VIOAOYIOTY, El6TXONGAV GTO YEVIKO dNoOcto. Ao T dekaetio Tov 1980, To Bivieo gaming £xet
yiver po ONUOEIAG Lopen youyaywyiog Kot Eva LEPOS TG SVYYPOVNS AXTKNG KOVATOVPOAG GTA
TeEPLocOTEPO PLEPT) TOV KOGUOV. 'Eva amd to mpdta mayvida oy to Spacewar,to oroio
avantOyOnke omd emotipoveg vroloyiotwv. Ta arcade Pvteomaryvida avartoydnkav omd 1972
ew¢ 1o 1978. Katd 1 dibpkeia g dekaetiog Tov 1970, n mpdtn YeVId TV OIKIOKOV KOVGOA®DV
avadvonke, copmeptiapfoavopévov tov dnpoeiiovg Game Pong kot dtoapdpwv
"Khovoromuévev". H dexoaetia tov 1970 fitav eniong n emoyn tov mainframe computer games.
H ypvon enoyn tov Prvteomaryvididv arcade ftav amd 1978 Emg 1982.Ta Arcades pe
HEYAAQL,OIOKOGUNUEVOL YPAPUKEL LN OVILLATO LE KEPUATOOEKTES NTAY CLVNNGUEVO GE EUTOPIKAL
KEVTPO Kot SNUOPIAELS, TPOGITEG OIKLOKEG KOVoOAee, Omm¢ to Atari 2600 kot to Intellivision,
EMETPEYOV GTOVS YPNOTES VA TOUEOLY oY VIOlL OTIC OIKIOKEG THAE0PAcELS TOVG. Katd
duapkewa tng dekaetiog tov 1980, epeavicTnray LVTOAOYICTES TVXEPDV TOYVIOI®V, VOPIg online
gaming kot eopnta moryviole LCD. Avti n emoyn ennpedotnke omd v cvvipiPn tov video
games twv 1983. And 1o 1976 émg 1992, eppavictnke n devtepn yevid koveoiwv video games.
H 1pim yevid koveorwv, mov ftav povéoeg 8-bit, avadvdnkav and 1983 o 1995. H tétap
YEVIB KOVGOADV, OV NTov povtéda 16-bit, avadvonkay and 1987 oe 1999. H dekaetia tov 1990
€loe v avoPioon kot TNV TopaK TOV 6ToMV, TN HeTdfaon o€ Pvteomayviola 3D,
Beltiopéva mayvidwo xelpdc ko gaming PC. H méumtn yevid koveorlmv, Tov nrav 32 ko 64-bit
povadeg, nrov amd 1993 émg 2006. Katd tn didpketo avtig TG ETOYNS, ELPAVIGTNKOV Totyvidla
Kivntov miepavov. Katd tn didpketa g dekaetiog Tov 2000, Tposkuye 1 £KTn yeEVId
kovoorov (1998 — 2013). Katd ) didpkela avtig TG TEPLodov, To online gaming Kot To KvnTd
oy Vidla £Yvay ONUOVTIKEG TTVYES TG KOLATOVPAG TV TUYEPOV oy vidltmv. H £Bdoun yevid
KoveOrlwv NTav omd 2005 émg 2012. Avti 1 emoyn onpadevTnKe amd TEPACTIONS
TPOVTOAOYIGHOVG OVATTVENG Y10 OPIGUEVA ALY VIO, LE OPICUEVO KIVI|LLOTOYPUPIKA YPOPIKA.
Vv gkkivnon g kovoorog Wii e Tnv Kopueoio TMANGT), 6TV 0oio 0 Yp1oTNg LTOopovGE val
ELEYYEL TIC EVEPYELEG TOL TALYVIOLOV LE Kiviion Tpaypatikov Biov Tov vrevdovou enelepyaciog. M
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avénon Tev teplotactok@v gaming PC mov dtotibmvtay 61o eundplo oe un naikteg; [amatteiton
uveio] ko v epeavion tov cloud computing o Bvteomaryvidia. To 2013 eupaviotnke 1 dydon
yevid kovoorag, Omwe to Wii tng Nintendo, Wii U ko to Nintendo 3DS, to Xbox One g
Microsoft ko To PlayStation 4 ko to PlayStation Vita ¢ Sony. To gaming PC katéyetl peydio
pepioto ayopdg otnv Acia kot tnv Evponn yio dekaetieg kot cuveyilel va avEdvetor Adym g
YNOEKNG O1ovounG. Aedopévou 0Tt 1 avamTuén Ko 1) EKTETAUEVT) XPTON TOV KIVITOV
TNAEPAOVOV 0O TOVG KOTOVOAWMTES, TO TALXVIOL Y10 KIVITEG GUOKEVEG EIvaL EVOG TOPAYOVTOG
00N YNoNGS TOV TOLYVISL®V, KAODS UmopodV va TPOGEYYIGOUV AToa TOL GAAOTE OEV
EVOLLPEPOVTOL Y10 TAL TUYEPA TTOLY VIO Kol EKEIVOL TTOL dEV UTOPOVV VO AVTEEOVV OIKOVOULKA 1)
v VTG TNPIEOVV E101KO VAKO, O KOVOOAES PIVTEOTALYVIOLDV.

KEDAAAIO 3°: STATIOTIKEC LENETEC YL TO gaming

H a&ia g ayopdg Brvteomaryviduov otig Hvopéveg [oMrteieg extyumbnke og 17.690.000.000
doldpra HITA 10 2016, evd oAOKANpN N TarykOGHLO 0yopd BvTeomonyvidldy ekTiumnke ota
75.000.000.000 dorapra twv HITA to 1610 étog. Z1ig H.IT.A., T0 Aoyiopkd dnpovpyet mepinov
TO NILIOL TOV €600®V TG Propnyaviog frvteomaryvidudy, Ve Ta aEEGOVAp EXOVV AOYAPLOGUO Yl
T vrorowta. Ta tehevtaio oKT® Ypdvia, 1 LEIWMGT TOV PLGIKOV TOANGEDV BVTEOTALYVIOIDV
oLvodgvETAL OO AENOT TOL HEPIoL TNG YNELakng Lope1s. oto 2009, to 80 To1g K0T TMV
Brvteomayvidlidv mov TovAndnkay Nrav euokd avtiypaea Kot to 20% Ntav ynowkd. Katd
2016, o dtympiopdg evvoovoe oe peydro Babuo v ymelaxn dtavoun. Ot peyaAdtepot maikTeg
oV ayopd meptlapfavovy etoupeieg 0nmg 1 Sony, Activision, Blizzard, Electronic Arts, kot n
Ubisoft, ywo va. ovopdoovpe Alyeg povo. To 2016, n Sony gaming yoyaywyiog Bpnke to Opopo
™ Yo v aifovoa euUNG TV gaming etapeidv, pe é6oda omd moryvidla 7.800.000.000
dorapiwv HITA, debtepn-povo ota 10.200.000.000 £c0da and ta mworyviole tov Tencent's, kabag
kot ) Microsoft and tig 1.300.000.000 ot ™ Nintendo and 6.000.000.000 Apepirdvika
doldpra exeivn T ypovid.

To 2015, 10 49% TtV Apepkavadv KaTavoAOTOV ginte 0Tt iy Tailel £va Prvteomatyviol
TovAdyotov pia eopd otn Lon Tov. Ot avopeg eEakoAovBovV va gival To Kupiapyo VA0 HETOED
TOV TOKTOV, KOl EVO VINPEE L0 ETOYT| KOTA TV 0010 TO TOCOGTO TMV YUVOIK®V TOIKTOV E1XE
dgt o avénom, eaivetat 0Tt ot Gvopeg avadlekdkoHv T TAEloYNeio Tovg o¢ Taiktes. O pécog
Zwypadou — Koutadkn
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Apepikavog maiktng E6deye oyeddv 29 dpeC e por KOVGOAa oy violov Kabe unva. Xe
gfoopadiaia faon, 1o 27 1015 EKOTO TOV YPNOTOV TNG KOVOOANS oy KATA LEGO OPO TPELG
éw¢ mévie mpec mailovrac moryvidlo o€ avtnv T cvokevy. [Tapd to yeyovog 6t 1o 2012 eide
Tayeio peimon TV KaTavaAoTikdv damovov og 20.770.000.000 dorapia HITA, and
24.820.000.000 o€ 2011 1 25.130.000.000 o€ 2010, ta TPOGPOTO GTOXELD Y10 TIG KATOVOAWMTIKES
damdveg ota moryvidla detyvouv 0t | Propnyovia pmopei va Eavapalevet, kabmg 2016 ftav va
det v ewdva va avédvete o€ 30.400.000.000 dordpra HITA. H amoxielotikn moykdco
£PELVO KATOVOAWDTOV TOV CTATICTIKMOV SLOTNPEL TEPLGGOTEPES TANPOPOPIEG GYETIKA LIE TN
CLUTEPLPOPE PLvTEOTOLYVIOLDV TOV XPNOTOV AladtkTvov evidikov otig Hvouéveg Iolteiec. O
TANPNG KATAAOYOG TNG £PEVVAG Y10 TOVG KOTOVOAMTES TAPEXEL AETTOUEPT] GTOLXEID OYETIKA UE TIG
TPOTUNGCELS TOV GLOKEVAV, TI GUVNOELES SATAVAV TOUKTMV, TIG GLYVA XPNOUYLOTOIOVUEVEG
TAATEOPLUEG POTG, KOOMG KoL TNV £VTOOT) TOL ToyVidlov kot Tig efdopadiaieg dpeg mov
aplEpO®VOVTAL 6T dpacTnPloTNTa. ['o TEPIoCOTEPES EUMEPIOTATOUEVES TANPOPOPIES, KAOE
oNUEl0 ESOUEVOV OVAADOVTOL OTTO SLAPOPES OUAOEG-OTOYOVG, DGTE VO, ATEKOVILOVV KaALTEPQL
OLYKEKPIUEVES GLUVNOELES TLYEPDV ALY VIOIDV. OLa avTd Kot TOALG TEPIGGOTEPA LTOPOVV VOL
depguvnBovv TNV TOyKOGHLIO EPEVVE Y10 TOVG KOTOVUAMTEC.

KEDAAAIO 4°: Gamers and gaming behavior

Ta mond1d wov mailovv Prvteomoryvidla o EmG Kot o dpo TV NUEPO EIVOL TTLO EVTVYICUEVA,
T0 KOWMVIKA KO AYOTEPO LILEPKIVNTIKA Ao gkelvoug mov dev mailovv kaboAov,( 1 Eépevva
ot PpNke 0TY) Tapd TOVS YEVIKELUEVES POPOVG OTL 1 YpioM Prvteomaryvidudv givar emPAafnc,
pa perémn tov IHovemotnpiov g OEEOpONG yia aydpla ko Kopitoia nAkiog peta&y 10 kot 15
Bpétnkav 6t tailovtag yia £mg kot 60 Aemtd v nuépa Bo uTopovGE TPAYUATIKA Vo Etvot
evepyetikn. H pedém soxipdomke o oyedov 5.000 modid, cuykpivovtog ekeivovg mov dev
émonlov kaBoAov pe ekeivoug mov EGdeyaV dtapopa xpovika dtactrpata Tailovtog moyvioto
Kovoorag, 6mwe to Nintendo Wii kot to Sony PlayStation, 1 mouyvidia pe fdorn tov vToloyiot.
"Or véor ov iyav emdobel oe Eva Pkpo moyvidl PVTEOTALYVIOIDV GUGYETICTNKOV LE TNV
KOADTEPT TPOGAPLOYN amd eKetvovg oL dev Eman&ay moté N Le ekeivovg mov Ppickovtay og
Bvteomaryvidla yio Tpelg dpeg N TePLocOTEPO", KaTéEANEE 6T0 cvunépacpa. "Ocot Emonlav
Bvteomaryvidla yio AyoTEPO Omd U MPO... GUCYETICTNKAY LE TO, LYNAOTEPQ EMITES QL
KOWOVILOTNTOG KOl N TOV TOAVOTEPO VAL TOLV OTL TAV IKOVOTOINUEVOL LE TN {1 TOVG.
Epgaviomkav eniong va éxovv Ayotepm @iia kot cuvolsOnuotikd TpoPAquata, Kot avEépepay
Myotepo vepkivnTIKOTTO OO TIG GAAES OpLdOES. "
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Exetvotl mov émonlov tétota mouyvidia yror LeyoAnTePO ¥Povikd dtaoTnia, aALd axopa "uétpieg",
nepiodovg peta&h piog Kot TPES MPEG TNV NUEPA GAVNKE Vo UV avtipetonilov Kapio exidpoo,
elte BeTucn elte apvnTikn.

Qo1000, eKeivol Tov Emanlav «vTEPPOAKE» Y10 TEPIGGOTEPO ATO TPELG MPEC TNV NUEPQ EIOOV
kdmota emPrapn amoteléouaro.

H pedétn avépepe 6TL vdpyovv kadol Adyot ylo vo GKEQTEL Kavelg OTL 1] avamapoymyn
oy Vo100 B popoVce va £XEL EVEPYETIKA AMOTEAECUATO GE GUYKPLOT| LLE TN U O100paCTIKY
yoyaywyio, OTmG 1 TopaKoAovOno THAEOpAONG.

"Ta. oy vidwo Tapéyovv £va eupv PACHL VEDV YVOGTIK®V TPOKACEMV, EVKALPIES Y10
e€epedvnon, YaAdpmon Kol Kovovikonoinon pe opdtipons”, avépepe. "Onwe ot pun ynelakd
LEGOALOPOVUEVES LOPPES TTOLITKOV TTOY VIS0V, To tatyvidia propet va evBappHvouv v evnpuepio
TOV TOWOUDV KO TNV LYW KOW®OVIKY] TPOGAUPHOYT."

H perétn, n omoia dnpooctedbnke oto meplodkd Tadiatpikn, ektipd 6Tt Tpio oo To TEGTEPO
Bpetavikd moudrd kon eprifovg mailovv Prvreomaryvioa ce Kabnuepwvn Bdon.

Avopépet OTL 1) Tponyov ey épguva delyvel 0Tt Tepimov ot picoi véor avBpwmotl 6to Hvopévo
Baciieto sivon "pukpoi maiktec" Tov €i00vg mov mpoteivel ) HeAETN Elval ETOEEANC.

Xxed6V 10 €va TPito TV TdLdV TEPVOVV amd pia £mg TPEIG MPES, v petald 10 kot 15 toig
EKOTO TTEPVOVV TAV® OO TPELS DPES TNV NUEPQ OE TETOLN NAEKTPOVIKE Ty viota.

(Movo ekeivot otnv TELELTOIO KOTNYOpio @AvnKaY Vo, DTTOPEPOLY amd enBAuPEis emmTdOELS Kot
va glvan Arydtepo kadd mpocappdostnkay, damictooe | perétn tov Iavemompiov g

O&podpong.)

[Tpoteve 6t "awtd pmopel va opeidetar 6To YEYovOg OTL AGTOYOVV GE AALEG OPOCTNPLOTNTES
EUTAOLTICHOD Kol EVOEXETAL VAL EKTEDOVV G AKOTAAANAO TEPIEYOUEVO GYEOACUEVO YLl
evnkeg".

H pedém dwanictooe 01t ta anoteAéopata gite NTov piKpd, "vmodekvbovtag 0Tt 1060 ot yevikol
@OPot ko o1 eAmtioeg Yo o moyvidwe pmopel va eivon vrepPoirkég”.

AALOL TOPAYOVTES, OTTMC "TO OV TO TNl TPOEPYETOAL OO LU0 AEITOVPYIKT] OIKOYEVELN, Ol GYOAIKES
OY£0€E1G TOVG, Kol TO oV ivat 0ve1mwdmg otepnuévol” elyav TOAD O GNUAVTIKO OVTIKTUTO GTN
CLUTTEPLPOPE TOVG,.

O Ap Avtprov [pmpumihdvokt, cuvtakng tng ékbeonc, avépepe 0Tt "t LYNAQ emimeda
T VIO00 BVTEOTOLYVIOIDV PAIVETAL VO GLVOEOVTOL LOVO ACHEVAC [LE TO TPOPANLOTO
GUUTEPIPOPEG TOV TOLIIDV GTOV TPAYUATIKO KOGHO".
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"Opoimg, Ta HKkpd, OTIKE ATOTEAEGLOTO, TTOV TOPATIPTCOULE Y10 TA YOUUNAQ EMITESQ TALYVIOIOD
0€ NAEKTPOVIKA TToyvidto dgv vrootnpilovy TV 10€a 0Tt T, Brvteomatyvidta amd Lova Tovg
umopovv vo Bondfcovv Ta madid vo avartuyfobv oe Evav 0A0EVa Kal Lo YNeLokO KOGUO",
aVEPEPE.

ZN™oE TEPULTEPM EPELVO Y10 VO TPOGOIOPICEL TOLNL EI0T) TOLYVIOUDV NTOV ELEPYETIKA 1| EMPAPN
Kot €(me OTL TOL GLVICTAOUEVA YPOVIKA Opla 6TO Ty Vidl Prvteomayvididy eiyov "pkpn
emoTnUOVIKY Bdon".

KEQDAAAIO 5°: Texvitr) Nonuoouvn

5.1 Texvwt) Nonpoouvn 2ta Video Games

Yta Brvteomaryviowa, m texvn vonuoovvn (Al) ypnowonoteitat yio tn onpovpyio aroKpitikady,
TPOGOUPUOCTIKOV 1 EELTVOV GLUTEPIPOPADV KLPIWG € YOPaKTNPES TOL OeV eivan maiktes (NPCs)
opotol pe v avBpomvn vonuooHivn. H teyvnt) vonuocsvvn amotedel ovomdGTocTo HEPOG TOV
Brteomayvidldv amd v 1dpvomn g ™ dekaetia Tov 1950. O pdrog g TEXVNTNG VONULOGHVNIG
ota Prvteomaryvioln £xel emektabel o peydrlo Babud amd v ewoaywyn ™e. Ta cvyypova

oy viola cuyva eQaprolovy VITEPYOVGES TEYVIKES amd TOV TOUEN TG TEXVNTHG VONLOCUVNG,
Om®G M €HPECT KoL TAL HEVTPO ATOPAGEWMV Y1 VoL KaBodnynoovv Tig evépyeleg v NPCs.
EmumAéov, | teyvn) vonuoohvn xpnoipomoteitan cuyvd 6e unyavicpods mov dev ivar dueco
0pOTOL GTO YPNOTY, OTMC TA OEOOUEVO KOl T SLOOTKOGIO TOPAYWYNG TEPLEYOUEVOV.

O 6po¢ "Game Al" ypnoipomotleitot yuo vo avapEpPETol o€ £V PV GVUVOAO aAYopiOLmY ToV
nepAapPavouy emiong texvikég amd T Oempio EAEYYOL, TN POUTOTIKY], TA YPOPIKA VITOAOYIGTOV
KOL TNV EMGTHLN TOV VIOAOYIOTOV YEVIKE, Ko étol to Gaming Al umopei cuyva va. unv cuvictd,
"True AI" 010 011 TETO1EG TEYVIKEG OEV OLEVKOADVEL OVAYKOGTIKA TNV EKILAONGT DTOAOYIGTAOV 1)
AL TUTTOTOMUEVOL KPLTTPLOL, OTOTEAMVTOG HOVO "0V TOUATOTOUUEVO VTTOAOYIGUO" 1 éval
TPokaBoPIGUEVO Kol TEPLOPIGUEVO GUVOAO OTAVINGE®Y GE £VOL TPOKAOHOPIGUEVO Ko
TEPLOPICUEVO GUVOLO EIGPODV.
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IToAAég Brounyavieg ko Tanpieg ioyvpilovton 6t To Aeyouevo Gaming Al éyet kével ToAd dpdpo
HE TNV vvola OTL £YEL EMOVOCTADGEL TOV TPOTO LE TOV 0010 01 AVOP®TOL AAANAETIOPOVV LE
OAEG TIG LOPPEG TNG TEYVOAOYIOG, OV Kol TTOAAOL £101KOT EpEVVNTEC £IVOL GKETTIKOL [LE TETOL0VG
1GYVPIGUOVGE, KOl 110HTEPO TNG 10£0G OTL AVTEG O1 TEYVOLOYIEG TOPLALOVY GTOV OPICUO TG
«ELELTACY KATA KOVOVOL TTOV YPNOLUOTOLEITOL GTIC YVOOTIKES EMIGTIUES. Ol POVEG TNG
Bropmyoviog KGvouv To emyElpNL OTL 1] TEYVNTH VONUOGUVI £XEL YIVEL TO EVEAIKTY GTOV TPOTO
LLE TOV OTO10 YPNGUYLOTOLOVUE OAES TIG TEYVOAOYIKEG GUOKEVES Y10 TEPICCOTEPO OO TOV
EMOLOKOUEVO GKOTO TOVG, EXELON 1] TEXVITH VONUOGUVI EMTPEMEL GTNV TEXVOAOYIQ Vo Agttovpyel
LE TOAAATTAOVG TPOTOVS, PEPETOAL VO OVATTUGGEL TN OIKLA TG TPOSOTIKOTNTO, KOl TNV
TPOYLOTOTO{N o1 CUVOET®V 00N YDV TOV XPNOTH.

Qo6TOG0, GTOV TOUEN TNG TEXVNTNG VONIOGHVNG £XO0VV 16YLPIoTEL OTL TO Prvteomatyvidl Al dev
etvar oAnBwn vonpocvvn, aArG o AEEN KA ov ¥pNGYLOTotEiTal Yo VoL TEPLYPAWEL
TPOYPALLLOATO VTOAOYLIGTAOV TOV YPTGLULOTOLOVV OTAT] O1A0YT| KoL TPLOGTOVG aAYOPIOLOVS Yia
Vo IMNUOVPYNGEL TNV YELOUIGONGN TS ELPLOVG CLUTEPIPOPAS, ONANOT £VOL AOYIGLUKO LUE
TOPATAOVNTIKO GKOTO

5.2 H wotopia tng Texvitic Nonpoouvng

Ta oy vidla fTov o TEPLOYT EPELVOS GTNV TEYVNTH VONUOGUV artd v idpvon me. Eva and
TOL TPATA TOPASETYUATO TG TEYVNTNG VONUOGHVNG EIVOL TO UNYOVOYPAPNUEVO TToyViol Tov N
mov £yve To 1951 kon dOnpootevdnke to 1952, Tlapd to yeyovog 6Tt givar Tponyuévn texvoroyia
KaTd TN 01dpKeLa Tov £ToVG oL £ytve, 20 xpovia tpv omd to Pong, to mayvidol wpe 11 popon
eVOG OYETIKA LIKPOD KOLTIOV Kot Tay o€ BE0m Vo KePOIoEL TOKTIKEG TToyVidlo kO Kot KOTA
TOV EEAPETIKA EOIKEVUEVOV TOUKTAOV TOV Toyviorov. To 1951, pe ) xpnon Touv unyoviuotog
Ferranti Mark 1 tov [Tavemotpiov tov Mdavtoeotep, o Kpiotopep Xtpdroci Eypaye Eva
wpoypappa yio t vrapo kot o Ntitpry [pevg éypaye éva yio to okdkt, avtd frav HETOED TV
TPOTOV TPOYPOUUUAT®V VTOAOYIGT®V OV YpaeTnKav moté. To mpdypappa tov Apbovp
Yauoved, mov avortuydnke oto péca g dekaetiog Tov ' S0 Kot oTig apyég Tov ' 60, TEAKA
TETUYE EMAPKT emOeS1OTTA Yo va appioPntiost évav a&locéPacto epacttéyvn. Ot epyaocieg yi
™ VIdpo Kot 1o okakt Oa kotaAngovv oty e tov ['kapt Kaorapde and tov vroroyiom
Deep Blue g IBM 10 1997. Ta npdta frvteomoryvidia mov avartdydnkav ot dekaetio Tov
1960 kot o115 apyég TG dekaetiag Tov 1970, dmwg To dactnuikd Movaoeio!, Pong, kot cag
émaca (1973), frav moryvidlo Tov epaprdcTKaY Gg doKPLTH AOYIKY| Kol avotnpd faciopévn
GTOV OVTAYWOVIGLO dV0 TOKTMV, YWOPIG TEYVNTH VONLOGUVY).
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[MToyvidia mov yapoktnpilav pa Asttovpyio evog maiktn e ex0povc apyroav vo epgovifovrot
o1 oekoetio Tov 1970. Ta tpoto aSloonueiota yio o arcade gppaviomke oto 1974: 0 aydvog
Taito mouyviol TaydTTog (aywvioTikd Toyviol Bivteo) kot to Atdpt maryviotn Qwak (kuviyt
mamio EAaPPD TIOTOM GKOTEVTY]) Kol TNV KATOMMEN (LoyNTIKO 0EPOCKAPOC KUVOLLAYIES
TPOGOUOIMTY)). Ao moryviola pe Bdon to keipevo amd to 1972, 10 Kuviyt tov Wumpus Kot to
Star Trek, eiyov eniong exfpodc. To exfpikod kivnua Paciotnke oe amodnkevuéva potifo. H
EVOOUATMOON TOV LWKPOUETOTOMTOV B0 eTETPENE TEPIGCOTEPO VITOAOYICUO Kot Ty aio GToLXElD
mov €yovv vrepkabopiotel e potifa kKivnong.

"Htav kotd ) d1dpKeia g xpuong emoyng Tov Prvteomaryvidtdv (Brvteomayvidia) 0t 1 d0éa.
TOV OVTITAAW®V TNG TEYVNTNG VONUOSHVNG NToV 6€ HeYAAo Babud d10060nKe, Adym TG emtuyiog
TV dSwotnuikdv Eiedpopeic (1978), n omoia giye Eva av&ovopevo enimedo duokoAiog, olokpitd
potifa Kivnong, Kot GupPavto viog Tov oy Voo Tov £EAPTAOVTOL OO TOV KOTAKEPUOTIGHLO
Aertovpyieg pe Baomn v icodo tov maiktn. To yora&iav (1979) npdcbece mo mepimlora Kot
nowila exfpikd Kvpato, CLUTEPIAAUPBAVOLEVOV TOV EMYUOV amd HELOVOUEVOLS £xOp0S OV
Byaivouv amd 10 oynUaTIGUO.

To Pac-Man (1980) eionyaye potifa teyvne vonpocsvvng oe mayvidia Aafopviov, pe v
TPOGTIOEPEVT 1OUKOTNTO OLUPOPETIKAV TPOCOTIKOTNTAOV Yo KAOe £x0pd. O mpmtabAng
Koapdre (1984) eionyaye apyodtepa potifa Al yioo v KATATOAEUNOT TOV TOUYVIOIDV, OV KOL 1|
etayn Al Tpokdiece v anelevBépwon piag devtepng ékdoong. H mpdn Paciiicoa (1988)
NTOV P TOKTIKT OPEOT| TOL YOPAKTIPLGE TOVS YOUPOKTNPES TOV UTOPOVV Vo EAEYXOOVV amd TV
TEYVNTI VONLOGVV TOV DTTOAOYIGTH akoAovBavTag Tov nyétn. O pdiog mailovtag Pivteo
nayvidlt Dragon avaltnon IV (1990) eionyaye éva cvotnua "toktikn", 6mov o ypnotng uropset
va Tpocsapuocet Tic Al poutiveg TV YapakTp®V UN-moiktn Katd T O1dpKeLd TNG HaynGs, Ho
wéa apydtepa elonyOn oto €idog dpaons-railovrog moryviolr poAmv and Secret g Mana (1993).

[Moyvida 6nwg 10 Toddceapo Mdavtev, o EpA IN'ovifep punéillumol kot o Tony La Russa
UTEWCUTOA OAa BAGIGUEVO BTNV TEXVNTI] VONLOGUVT] TOVG GE Lo TPOSTAHELD VOl AvaTapiyovV
GTOV VTOAOYLOTH TO TPOTOVNTIKO 1 01ELOLVTIKO GTLA TNG emMAEeyYHEVNG dtaonuotntag. O Mdvrey,
o ['oviPep xon n La Russa ékavav ektetapévn epyacio Le auTEg TIC ORAOES AVATTLENG TOLYVIOIDV
Y10 VO LEYIGTOTOWGOVV TNV akpifela Tov aydvov. Ot vedtepotl afAntikoi titAot enétpeyay
0TOVG YPNOTES VA "cuvtoviCouv" HeTaffANTEG TNV TEXVNTH VOTLOGUVY Y10, TNV TOPOYMYY).

H epgdvion véwv e10®v mayvididv o dekaetio Tov 1990 mOnoe ot gprion enionuwv
ePYOAEIV TEYVITNG VONLOGUVNG OIS UNYOVALLOTO TETEPAGUEVOV KATAGTAGEWOV. Ta moyvidia
OTPATNYIKNG GE TPAYLATIKO ¥pOVO POPOAOYOVV TNV TEXVNTH VONLOCUVN UE TOAAL OVTIKEIEVQ,
eAMMmeic TANpopopies, TpoPANUATA LE TNV EVPECT TPOPANUATOV, ATOPAGELS GE TPOYLATIKO
YPOVO Kol OIKOVOLIKO TPOYPOUUUATIOUO, LETAED AAA®V Ol TPMTOL AYDVES TOL £I00VG Elyav
dwpomra mpoPAnpata. O Xéptloyk Zyovét (1989), yo mapddetypa, eixe oyeddv ondoet To
vpnua Kot ToAD Boctkd TPio-KPoTikd UyoviHOToL Y10t TOV EAEYYO TNG LOVADAS, Kot Ol
apporoeovg I (1992) emtédnkov o1 fAcn TOV TOKTOV GE U0 VPO KOl ¥PNCLLOTOINcAY
OULETPNTOVG ATOTEMVES. 0PYOTEPA ALY ViIdLa 6TO £100G Tapovsioce mo coProtiké Al
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Apyotepa ta Toyvidla ¥PNOYLOTO0VV HeBOSOVE TEXVITAG VONUOGVUVIG 0td KATM TPOG TO TAV®,
OT®G M AVAOVOUEVT] GUUTEPIPOPE KO 1) AELOAOYTOT) TOV EVEPYELDV TMV TOUKTOV GE TToLyViolo
Omm¢ TAdopoTa 1 Lowpo & Aevko. [Ipdcoyn (d1adpactikn 1oTopin) KukAo@Oopnoe oto 2005 Kot
YPNOUOTOIEITOL OAANAETIOPACTIKO appidpopo d1droyo kot Al w¢ tnv KOpla Ty Tov

oLy VIS0V,

Ta moyvidla Exovv mapdoyel Eva TepPAAAoV Yio TV avATTLEN TEXVITAG VONUOGUVIG e TOOVEG
eQapUOYES TEPA amd To oy viol. [lapadeiypata etvar o Watson, évag kivovvog!-avamapoymyn
VTOAOYLIGTH Kol TO TOLPVOLA PopmokvméALov, 6OV To POUTOT EKTOOEVOVTOL VO avTay®VifovTot
0TO TTOJOGPALPO.

5.3 H wotopla tng Texvitric Nonpoouvng 2ta ouyxpova Bivteomatyvidla

Ta moyvidwe Al/evpiotikol adyOplOLOL ¥PNGULOTOOVVTOL GE LU0 LEYAAT] TTOTKIALD OPKETA
avopolv tediov péoa og éva maryviot. To mo tpogavic eivar o EAeyyoc omoltwvonmote NPCs
010 oy vidy, av Ko 1 "déoun evepyeldv" (06vIpo amopacewV) givor €t TOL TOPOVTOG TO O
KOO HEGO EAEYYOV. AVTEG O1 XEPOYPUPES ATOPAGELS dEVTPA GLYVE 00N YOVV o "TeXVNT
NABOTTA" OTTOC ETAVOAAUPOVOLEVT) GUUTEPLPOPA, ATOAELN EUPATTIONS, 1) U1 PUCIOAOYIKY|
CLUTEPLPOPE GE KOTAGTAGELS TOV O TPOYPUUUOTIOTEG OEV GYEIALOVV.

Mo GAAN KOVN (P1|OT Y0 TV TEXVNTY] VONLOGUVT|, TAPATNPEITAL EVPEMS GE TToLYVido
OTPOTNYIKNG o€ Tpaypatikd ypoévo. H avalmon eivar n péBodog yia tov Tpocdlopioid Tov Tig
va wael éva NPC and éva onpeio og éva xdptn o€ £va dAL0, Aapfavovtag vtoyn 1o £6a.(pog, Ta
EUTOOL KOl EVOEYOUEVMG "opiyAn Tov moAépov". Ta eumopikd Prvteomaryvidlo cuyva
YPNOUOTOOVV YPNYopn Kot amAn «avalntnon pe facn 1o TAEYUa», OOV TO 000G
avtiototyiletal o€ £vo AKAUTTO TAEYLO EVIOI®V TETPOYDOVOV Kol £VOg aAyOplOuog ebpeong
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dwhoyiog 6mwg A * 1 IDA * gpappdletor oto TAEYHO avTi LOVO Y10 £VOL AKOUTTO TAEYLAL,
OPLOUEVA T VIO ¥PNCIUOTOIOVV OKAVOVIGTO TOAVYMOVIKE KOl GUVAPLOAOYOVV EVa TAEY O
mAonynong £E® amd TIC TEPLOYES TOV YAPTN HE T 0ol propovv va, tepraticovy ot NPCs, wg
Tpitn néEB0dOG, etvar peptkég popég BOAMKO Y10 TOLG TPOYPUUUATIOTES Va. EMAEEOVLY YEPOKIvITAL
"onueia" mov Oa mpémel va ypnoipomolovv ta NPCs yia tnv mAofynon. 1o k66To¢ givar 0Tt
tétola onpeio pmopel va dnuovpynoetl apuotkn kivinon. EmmAéov, ta onueio éxovv v 1don va
aodidoVV YEPOTEPA OO TO JIKTVOUATO TAONYNONG 6€ GVVOETA TEPIPAALOVTO TTEPQ OO TN
OTOTIKY] EVPECN, 1| TAONYNON givan £va vo-medio Tov Game Al

5.4 Texvuit) Nonpoouvn o€ Buwvteomoauyvidt paxng Al

[ToAAG cOYYpova Brvteomatyvidla EUTITTOVY GTNV Kot yopio SpAong, TOV TPADTO EKTEAESTI 1} TNV
TEPIMETELD. LTOVG TEPIGGOTEPOVS OO AVTOVG TOLG TLITOVS ALY VISIDV VITAPYEL KATOLO EMIMESO
péyms mov Aapfavet yodpo. H wcavomta tov Al va givon amoteleopatiky ot poym sivot
onpavtikn o€ avtd Ta £10M. 'Evag Kotvog 61oy0g onuepa eivar va yiver | teyvnt) vonuoohvn mo
avOpOmVN, 1 TOLAYIOTOV VO ELPAVICTEL £TOL.

"Eva amd ta wo 0eTikd Kot 0moTEAEGHOTIKG YOPAKTNPIGTIKA TOL Bpédnkay 6To GVOYYPOVO
Bwreomaryviol Al eivon 1 tkavdtta va Kovnyovv. O Al apyikd avtédpace e TOAD Lovpo Kot
dompo Tpomo. Edv o maiktng Bpiokdtav 6 GUYKEKPIUEVO TOUEN, TOTE 1) TEYVNTY VO LOooLVT Oa
avTOPoVoE gite pe TANPM emBeTIKO TPOTO £ite P amoAvtn auvva. Ta tedevtaio xpovia Exet
eloayBei n 10€a Tov "Kuvnyov", og AT TV "KLVNYETIKY" KATAGTACT), 1] TEXVNTH VONLOGUVN Ha
YAYVEL Y10, pEOMOTIKOVG OEIKTEG, OTIMG 1XOVE TOL YIVOVTAL OITO TOV OPOKTNPA 1 TO {yvn OV
umopet va £xovv apnoetl miom Tovg. Ot e€eAielg avTég EMTPEMOLY TEMKE [ia 10 TEPITAOKN
HopO1| oty vidlov. Me avTo 10 YapaKTNPIGTIKO, 0 TOIKTNG UTopel mpaypatikd vo, eEeTAoEL MG
Vo TPOGEYYIGEL 1 VL amopUyEeL Evav £x0p0o. Avtd givor Eva YopoKINPIoTIKO TOv Elvar Wiaitepa
d100€d0EVO GTO €100G TNG LVGTIKOTNTOG.

M GAAN eEEMEN oe Tpdopato oy vior Al fitav 1 avértuén tov "évatiktov emPimong”. Ot
VTOAOYLIGTEG EVTOG TOL TTOLYVIOOV UTOPOVV VO, AvayVOPIGOUV O1POPETIKA OVTIKEILEVO GE &Vl
nepPaArov kot vo Kabopicouv av eivar evepyeTiko 1 emilfuo yo v eniPioon tov. Onmg Evog
xPNoNG, To Al pmopel va yéryvel yio kdAvyn og pia péyn mpv amd T Ayn evepyeLmv Tov Ha
QPN OEL OLUPOPETIKA EVAAWMTY], OTMOC N EXAVAPOPTMST] EVOS OTAOL 1| piyvovtog pa xepofoufioa.
Mmropel va vdpyovv deiktec mov vo AEve TOTE Vo avTdpaoel pe ouykekpiuévo tpomo. [Ma
Tapadetypa, ebv to Al éyet o evioAn yua va eAEvyel TN vyeia Tov o€ GAO0 TO O VidL, TOTE
LTTOPOVV VO, OPIGTOVV TEPAULTEP® EVTOAES £TGL MGTE VO OVTIOPA LLE GLYKEKPIUEVO TPOTO GE EVal
GLYKEKPLEVO TOGOGTO TNG vYeiag. Edv n vyeia elvar kdto and Eva opiopévo opro, tote n Al
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umopel va puOuoTel yio va TpEEEL LaKPLAL At TOV TTOUKTH KO VO TO OTOQUYEL LEYPL VO,
evepyomomBet o GAAn Aettovpyia. ‘Eva dAho mapdderypa ,0a pmropovoe va eivar edv 1o Al
napatnpet 0Tt elvon amd T1g opaipec, Oa Ppel Eva avtikeipevo kdhvymg kot Ba kpveTel Tiow and
10 £0¢ 6ToV £)el Eavapoptdoet. Evépyelec sav avtéc kdvouv v Al va @aiveton o avOpomivn.
Qo1660, e€axolovdel va vTdpyel avaykn PEATI®ONG 68 AVLTOV TOV TOUEC.

5.5 Texvitr) Nonpoouvn Xprioelg og moxvidia mepav twv NPCs

O T'empyrog v. Navakdrng mpoteivel 6Tt ot axadnpoikes eEeMEEIS TNG TE(VINTIG VONHOGHVIG
propovv vo taiEovv podlovg oto moryvior Al épa amd to mapadooiokd tapddstypo e Texvitng
ovuneplpopds tov NPC. emonuaivel t€éocepig dAAovg mBavovg Topeig EQaproyNnc:

1.Movtého maikTn-gpmerpia: vao S1okpivel TNV IKAVOTNTA KOl T GLUVOICONUOTIKY KOTAGTOON
TOV TOKTY), ®OTE VO TPOCAPUOGEL KATAAANAQ TO TTouyvidl. Avtd pmopel va mepthapPavet
duvapkd matyviol eEleoppomnong SuokoAia, N 0Toie GLVIGTUTOL GTNV TPOCAPLOYT TNG
dvokoiog og éva Pvteomaryvidl oe Tpaypatikd ¥pdvo pe Bdon v kavotnta tov moiktn. To
Game Al pmopel eniong va fondnoet va copmepdvetl v mpdbeon maikt (Onwe 1 avoyvodpion
YELPOVOULNG).

2.Awwdkacio-onuiovpyio Tepreyopévov: dnuovpyio otoryeimwv tov TePPAALOVTOG TaL) VIS0V,
Ommg TePParAovTiKEG cLVONKES, emimeda, aKOUO KOl LOVGIKT LE ALTOUATOTTOMUEVO TPOTO. Ot
pébodot Al pmopovv va d1povpyncovy véo mepleyOUEVO 1 SodPACTIKEG 1IGTOPIEG.

3.EE0puEN 0£00UEVMV GYETIKA 1E TN GUUTEPLPOPA TAOV YPNGTAOV: AVTO EMTPEMEL GTOVG
OYEOLOOTEG TTALYVIOLDV VO EEEPELVIICOVY TOV TPOTO LE TOV OTOT0 O1 YPNOTES YPNGLLOTOLOVV TO
oy vioL, ta péEPN mov mailovy TEPIGGOTEPO, KOl TL TOVG TPOKAAEL VO GTALATIGOVY VA TailovV,
EMTPEMOVTOG GTOVS TPOYPUULOTIOTEG VO GLVTOVICOVV TO ALY VioL 1) Vo BEATIOGOVY T
dNuovpyio E6OOWV.

4.Evalhoktikég mpooeyyioelg og NPCs: avtég mepiapfdvouy v adloyn Tov moryvidlov set-
up v va evioyvoel NPCS motevipdtta kon tnv EEgpevvnon kotvovikn kot oyt oTOpK
ocvunepipopd NPCS.

Avti g d1d1KaG10g TOPUYMmYNG, OPIGUEVOL EPEVVITEG XPNCLOTOINGOV YEVETIKY| diKTLA.
(GANS) yia va dnpuovpyneovy véo mepieyopevo. To 2018 epguvntéc oto [avemotmpio
Kopvovdin exnaidevoav éva GAN og yiha avOponva enineda yio tnv KATAXTPO®H (1993);
TO TPOTOTLITO TOV VEVPIKOV OIKTVOV NTAV G€ BECT VoL oYEOACEL VEN ETITEO AVATOPALYOYNG
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5.6 E¢amatnon Al

210 TAQIC10 TNG TEXVNTNG VONUOCSVVNG oTa Brvteomatyvidia, 1 eEAmATnon avapEPETAL GTOV
TPOYPULUUATIOTH TOV OIVEL GTOVG TPAKTOPESG EVEPYELEG Kot TPOGPacT o€ TANPOoPopieg Tov dev Ha
Nrav dtbécieg otov ikt otV idwa katdotaot. [liotevovrog 61t to Atdpt 8-bit dev Ha
LIOPOVGE VA, OVTOYOVIOTEL gvavtiov evog avOpmmivov maikt, o Chris Crawford dev d10pbwoe
éva bug oto avatolkd pétwno (1941) mov ®pEANce TNV EAEYYOUEVT] OO TOV VTOAOYIOTH
POG1KN TAEVPE. O KOGUOG TVYEPDOV TaLYVIOI®V 6T0 1994 avépepe 0Tt "elvarl Yvwoto 6Tt moAlol
Als" e€amatovv " yio va pmopovv va tnpovv Tovg avOpmTvoug maikteg'.

[Ma mopdoetypa, av ot Tpdktopeg BELOVY va yvopilovy av o TaikTng ivol KOVtd, Lmopovv eite
va Toug 6080V cuvBetol, avBpamvolr acOntpeg (BAETOVTOG, akovyovTag K. AT.), £ite va
Kévouv {afoites amhd (ntadvTog amd T pnyavi| Tov oty vidod ) B€on tov maiktn. Kowéc
napariayéc mepthappdvovy divovtag Als vynAotepeg TaXHTNTEG GE AYOVIGTIKA Totyvidl yio va
TPOAAPEL TOV TOUKTN 1) TNV CVOTAPAYDYT] TOVG GE TAEOVEKTIKEG OEGEIS GTO TPMTO ATOLO
okomevtn. H ypnon g e&andtnong epappoletor guyvd yroo AOYoug amdd0oomns, OMOV 6€ TOAAES
TEPIMTOGELS Umopel va BewpnBel amodekt), OGOV TO OMOTEAEG LA dEV VOl TPOPAVES Y1 TOV
naiktn. Evod 1 e§amdtmon avagépetat povo og mpovopia mov divovral edkd oto Al-dev
nepthopPdvel v andvOpmnn toydnTo Kot akpifeta o Evay vroloyiot-évag Taiktng Oo
UTOPOVGE VO, KOAEGEL EYYEVI] TAEOVEKTNLOTA TOL VTOAOYLIOTY "eEamdtnon" av €xovv m¢
AmOTEAEG L, O TTPAKTOPOG Vo EVEPYEL, o avtifeon pe évav avBpomvo taiktn. O Sid Meier
IMiwaoe 6T Tapéleye TIg cuppayieg multiplayer 6tov moATiono £meldn| damicTmoe OTL O
VTOAOYLIGTNG NTAY 0XEOOV TOGO KOAOG OGO 01 AVOPMTOL 6T XPNGYLOTOINGT TOVS, TO OTTO10
aVAYKOGE TOVS POPEIC VO OKEPTOVV OTL 0 VITOAOYIGTNG e&amatovoe. Ot vevBuvorl yia v
avamtuén Aéve 0T 01 TEPLGGATEPOL Eivan Tipol 0AAG avTitafovv ToVg Popeig Tov
TOPATOVIOVVTAL EGEAAUEVA Y10 «TnV e€amatnon» Al. Emutiéov, ot avOpwmor ypnoiporotohv
TOKTIKEG EVAVTLOL GTOVS VITOAOYIGTEG TTOL OgV Bal NTaV EVAVTIL G€ GALOVG avOpOTOVG.
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KEDANAIO 6°:Napadeiypota Mayvidiwv

6.1 Creatures (1996)

Ta TAaopata eivor Eva texyntd Tpodypoppo Cong 6mov o ¥pNnotg "Katamaktés" pkpd poiiopd
Coa kat Tovg 0104oKeL TMG v suuTeEPLPEPOVTAL. AvTd Ta "NOpVS" pumopovv vo Lidncovy, va
TPOPOVV KOl VO TPOGTATELTOVV Ao poynpd tAdcpato. Htov n mpdTn SnUOOIANG EQoproyn
NG UNYAVIKNG HABNoNG o€ o S100pacTIKY] TPocopoimor). Ta vevpikd dikTua ypnoYLOTo100vVToL
amd To TAAGpaTa Yo va pdbovv Tt va kdvouv. To maryviol Oewpeiton wg pia avakdivyn 6tnv
eVt épevva (NG, N OTTOio GTOYEVEL VO OLOUOPPAOGEL T GUUTEPIPOPE TV TAAGUAT®V TOL
OAANAETIOPOVV LE TO TEPPAAAOV TOVG.

2wt Mdyep Ahpa Kevtatpov (1999)

6.2 Halo: €€€ALén paxne (2001)

"Evag ekTeAESTIG TOL TPMOTOL TPOGHOTOL, OTOL O TAIKTNG AVAAAUPAVEL TO POLO TOV TAOLAPYOVL,
noAepLOVTOG dtdpopovg eEmynvoug elol 1 o oxnpata. Ot gxbpot ypnoonotovv v kdAvyn
TOAD GOPE KOl ATOGYOAOVV TNV KOTAGTOAN TG MTIAS Kot TV Boufidwv. H katdotaon g
opadog emmpedlet ta dropa, £Tot opiopévol £x0potl pevyovv 6tov 0 NyETnG Tovg mebaivel. Atveton
LEYAAN TPOGOYN OTIC HKPES AETTOUEPELES, Le €XOpovG oL Kupiwg piyvouv yewpoPoupides
HEAN TN opadog mov avtamokpivovtal e €6d¢. H vrokeipevn texvoroyia "dévipov
oLUTEPLPOPAS" €xet Yivel TOAD ONUOEIANG ot Propnyavia oy vididv (ewducd amd to Halo 2).

6.3 F.E.A.R. (2005)

"Evag dpdotng mpdtov Tpos®dmov, 6mov o maiktng fondd va meptéyel VIEPPLGIKO POVOLEVO Kot
oTpaTovS KA@vomomuévav otpatiotev. H texynt) vonuocivn ypnotpomotet £va oyedaotn yio
Vo SNUOVPYNGEL CLUTEPLPOPES EVAIGONTEG GTO TTEPIPAAAOV, TNV TPDOTN POopd G Eva Pacikd

oy viol. Avti 1 texvoroyia e£akoAovOEl Vo xpNGLOTOLELTAL OG OVAPOP Y10 TOAAN GTOVVTIO.
Ot gxBpot eivar kavol va ypnoiporotodv to mepParrov moAd EEumva, Bpickoviag KaAvy™ Ticm
and tpomélla, avamodoyvpilel pdoo, avoiyoviag mdpteg, cvvipifoviag Ta Tapabuvpa, Kot 0HT®
kaBeEnNe. Ot TaxTikég ™S Oopiog YPNOYLOTOoVVTOL 6 PeYaAo amotédespa. Ot exfpoi
EKTEAOVV TAEVPIKEG OLOKTOELS, YPTOLLOTOLOVY KATOGTOAN QMTIAG, KAT
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6.4 3e1pd S.T.A.L.K.E.R. (2007-)

"Eva moyvidlr tpopov yioo v emPimon Tov IpdTov TPOSHTOL, OTOV O TOAKTNG TPETEL VO
OVTILETOTIGEL TEWPAUATO, GTPATIOTIKOVS GTPATIMTEG Kol LIoBo@OpovE oL givarl YvmoTol g
dunkteg. O dtapopot exfpoi mov cuvavtoby (€dv T0 EMimedo dLGKOANG EYEL OPIOTEL GTO
VYNAITEPO) YPNOLOTOIOVY TOKTIKEG UAYNG KOl CUUTEPLPOPES OTWG 1) ELOVAMCT) TANYOV
SOUUEY®V, 1] TOPOYN TAPAYYEMDV, 1) TOPATAELPO TOL TOIKTN 1) 1| XPNoN OTA®V L axpifela
axpiPeioc. [amorteiton pveio]

6.5 Far Cry 2 (2008)

"Evag extedeotng, OOV 0 ToUkTNG moAEpdEL TOAAOVS HGBo@Opovg Kot dolopovel apynyovc. H
TEXVNTN vonurooLvn PacileTol 6T CLUTEPLPOPE KOl YPNGLULOTTOLEL TNV EMAOYT OPACC,
QTOPOATNTI EAV 1) TEXVITH VONUOGUVI] €Ival v KAVEL TOAVEPYUGIES 1| VO OVTIOPA GE L
katdotoon. H teyvnt vonpocvvn pmopet vo avtidpdoet Le anpOPAeEnto TpOTO G TOAAEG
nepmtOcelS. Ot gxBpol amavtodv 6g MYOVS KOl OTTIKES TEPIGTAGLOVG OO POTIH 1] KOVTIVEG
EKPNEELS KOl LITOPOVV vaL YIVOLV Y10l VO EPEVLVIIGOVV, O TATKTNG YPNCLOTOLEL L TOVG TOVG
TEPIOTAGLOVS TPOG OPEAOC TOVG. Optopévor yopaktpeg Al mov dev pmopovv va avomapayfodv
00 avTIOPAGOVY OPVNTIKE GTIV OVTILETOTION, Y10 TOPASELY UM, LLE TO GTPAOELO, TNV OPKOUOGTO
N TNV GTOYEVGT TOL TOUKTN UE TO OTAO TOVL. Ol TPAVUOTIGUEVOL EYOPOL LTOPOVV Vo KAAODV Yia
BonBela evad Bpiokovtar oto £d0pog, 1 va epeavifouy dvspopia, kKA. [amarteiton pveio]

6.6 StarCraft |1 (2010)

"Eva oy vidlr otpatnyikng o€ mpayratiko xpovo, OTov £vag Taiktng maipvel Tov Eheyyo piog omd
T1G TpElS patpiec o€ éva 1vl, 2v2, 1 3v3 apéva pudymg. O maiktng TpENEL VO VIKNGEL TOVG
AVTITAAOVS TOV KATAGTPEPOVTOS OAEG TIG LOVADES Kat TIG PAGELS TOVG. AVTd emTLYYAVETAL LE TN
onpovpyio LOVAd®V OV EIVOL OTOTEAEGLATIKEG GTNV OVTILETOTLON TOV LOVAI®V TOV
avtmdAwv cag. Ot maikteg pmopovv va TaiEouy eVAvVTLo 6€ TOALATAG O1LPOPETIKA EMIMESQ
TEXNHTHg 6vokoAiag mov kvpaivovtar omd mold evkoro va Kepatovv 3 (tperd). To Al eivan
oe Béon va eamatnoet pe tn duokoria amatedvag 1 (Opapa), Omov umopet va del LovAdeg Kot
Baocelg 6tav évag maiktng oty oo kotdotacn dev Ba uropovce. Anatedvag 2 divel to Al
EMMAEOV TOPOVG, EVA OMATEDVOS 3 ODGEL EVOL EKTETAUEVO TAEOVEKTNLOL TAVE® OO TOV OVTITOAO
TOL.
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KEDANAIO 7°:H lotopia tncEpic Games

H Epic Games Inc. (ralaidtepa cvotiuato vroloyiotdv Potomac kat apyotepa Epic
MegaGames, Inc.) sivor pia apepikavikn etaipeio Bvteomoyvididv Kot avamtuéng AOYIoUIKOD
ne €dpa tov Képt g Bopetag Kaporiva. H etaipeia 19pHonie and tov T Zovivi wg
Kopmiovtep Potomac oto 1991, mov apyikd Bpiokdtav 6to omitt TV yovimy tov oto [lotdpax,
010 Mépthavt. Metd v TpdT TOL gUmopikn KukAogopia Pvteomaryvidiov, 1 ZZT (1991), n
eToupeia £yve emkn TpOTOUATNG 0TS apyES TS 1992 kau £pepe Tov Mapk Papiv, o omolog givat
0 Avtimpdedpog g etatpeiog péxpt onpepa. Metakivavtag tnv €6pa tovg otov Kdapt to 1999,
70 GVopoL TOV 6ToVVTIO amAoTotOnke og Epic Games.

H Epic Games avartooocovv tqv Unreal Engine , éva eumopikd dtobéoipo engine moiyvidiod mov
eMioNG TPOPOJOTEL TO ECMTEPIKE AVETTLYIEVE PrvTeomaryvidio Tovg, énwg To Fortnite ,to Unreal,
Gears of War kot Infinity Blade series. To 2014, Unreal Engine ovopdotnke "n o
gmtuynuévn unyavn Bvteomoyviduov" oo ta. Guinness World Records

H Epic Games katéyovv mpoypoppatiotég mayvidwdv Chair Entertainment wou PSyonix,kabmg
KOl TPOYPAUUATIOTEG Aoyioptkol mov Paciletot oto cloud Cloudgine, kot Asttovpyel emdvopol
sub-Studios oto Ziath, AyyAia, BepoAivo, INokoydpa kot ZeovAd. Evéd o Xovivi Ttapapével o
TAEOYNOIKOG LETOYOG, 0 Tavoevt anéktnoe éva 48,4% ekkpepnéc movtapiopo, eE1I6AOVOVTOG TO
40% t0ov GLVOAKOD EMKOV, TNV gTonpeia to 2012, petd amd To enKa Toyviow
ocvveldntTonoince 6tTL N Propnyavia Prvteomaryvididy e&ehiocotay o€ peydio Babud tpog ta

oy viow og poviélo oEpPic. Metd v amelevfépmon tov dnuoeiiovg Fortnite Battle Royale,
10 2017, n etoupeia anéknoe TpocHeTeg EMEVOVGEIS TOV EMETPEYAV VO ETEKTEIVEL TIG TPOCPOPES
tov Unreal Engine , va dnpovpynoet ekdnimoelc oto Fortnite kot va Eexwvnoet to Epic Games
Store. A6 1o 2018, n etapeio £yl pia ektipdpevn amotipnon 15 dioekatoppvpiov doiapiov
HITA.

KEDANAIO 8° :IT'vwotéc Mnyavéc dnuioupyiac Video Games ka
KpnTipLol ETILAOYNG
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8.1 Unreal Engine 4 vs. Unity:

Unreal Engine 4 (UE4) xou 1 Unity givat avapgiofrinto 600 and Ti¢ o dSNUOPIAEIC pnyavEg
o VoLV o d1dbeom Tov kotvov onuepa. Eved moAhd otodvtio avamtuéng matyvididv
YPNOUOTOLOVV T1) O1KT| TOVG 1OIOKTNTN UNYOVI] TOLYVIOL00 VITAPYEL GO0 L0 TEPAGTIO OyOPd Y10
indie TPOYPAUUATIOTEG KO AKOUN UEYOAVTEPA GTOVVTIO TTOL YPEIGLOVTAL [io, HeYAAN unyovn
ALV yio. va Tovg fonbnoet va. dnuovpynoovy to moryviol tovg. Iaryvidia omwe dead island
2 ko Hitman Sniper avontoccovtal 6€ avtég TIc unyaveg moryvidiov. ‘Etot, av 0élete vo preite
0TO GYEOLUGLO TOLYVIOUDY TO EMOUEVO Prpal elvar va eMAEEETE TOLOL PN OV Lo ViSO ypetdlete
Vo LABETE, KOt TO10L Ny oV Tonyvidtov xpedlete yio va EEKIVIGEL TO oy viol cag. Evd kot ot
dvo Unreal Engine 4 ko 1 Unity givon apioteg unyaveg mouyvididv, avaloya pe to Tt OElete va
KaveTe, umopel kmowa va eivat pia KaAOTEPN EMAOYT Y10 GOG, TAV® amd TV dAAN. Eite eivon
amAd to interface mov mpotudre, M| icwg N YAdooa mpoypappoticpon. Omoto kot av givol 1
nepintwon, Ag epevvicovpe KABe unyovi moyvidldV Kot vo eEETAGOVUE 1GYVPEG TEPLOYES TOVG,
MGTE VO UTOPELTE VO ATOPAGICETE O B0l AEITOVPYNOEL KAADTEPO Y10 GOGC.

8.2 T eldouc matyvidla mpokeLtaL va SnULOUPYAOETE;

H npd epdtnom mov mpénel va pOTNGETE TOV £0VTO GOG YIOTL TPOKEITOL VO YPNCLUOTOUCETE
N PNV Tov oy vidrol , Kot Tt ei0ovg manyvidla éAete va dnpovpynoete; Pucikd, av BéreTe
Vo KAveTe £va oy vidt Tov elvat, Enedn ot pUnyavEg oy vidldV HTopovv va. xpnciorombodv yio
Oyt povo v avantuén Tov oy vidlov. Oélete va dnpovpynoete o Trateoppa 2D 1 éva
noyvior tepuméterog 3D dpdong; Tomg éva mayvior pe Eva vBpidto 2D ko 3D. Mropeite va
apyioete éva pikpo moyvidl Kot vo ONULovpyNnoeTe Evav amAd otoBayth ypipmv pe Kamowo
Baowkn euoikt| cuppeToyn. Oélete va Eekiviioete To oy vidl 6e Eva TPOYPOLLILO TEPUYNONG GTO
Web 1 kivntég mhatedppes erhodo&olv va; Iog okomeveTe va kKepdicete ypnpota omd To
noyvidl, Méow ayopmv evtog epoapproyns, dtapnpicemv evtog Tov mayvidtod 1 Hovo amd v
T oyopdig LOvo; ATOVTAOVTOG GE QVTEG TIC EPOTNGELS LTOPOVV Vo 6ag fonbncouvv va
npocdlopicete av Oa mpénel va ypnooromoete Unreal Engine 4 1) Unity . Kot ot 6vo pnyavég
umopovv Befaing va mdpovv v epyacia yivovn, aAld avdAioya pe avTd TOL dnUovpyeite, i
unyovh va. BactAedoel avototn oty epyacia oag. Av Bélete va kavete Eva 2D mayvidl, n Unity
umopel va givon po peydAn emaoyn, S10tt £xel Kamota peydan 2D yopakTnpioTikd Kot Hropet va
elval oAy gbkoro va Eekvioete. Tovtov AgyBévtog, Unreal Engine 4 dwaBétet ko avtn) pepkd
oyvpa 2D yapaxtmpiotikd. Av 0élete va dnpovpynoete éva mayviol 3D, n Unity eivon emiong
éva ToAD 1oyvpo 3D pnyoavn oy vidov. Av Kot T ypapikd dev eival 6To 1010 eMimedo pe v
unreal engine 4, av dev ypeldleTol vo SNUIOVPYNCETE YPOPIKE ETOUEVNG YEVIAG EMITEDO TOTE
Unreal Engine 4 pnopel va unv arorteitot. [ToAhoi kaAATéyveS ypnoILOTOI0VY TOPO TOGO TNV
Unity 660 kat tv Unreal Engine 4 g évag tpdmog yia vor S1iovpynoovy mpo-0nTikoroinon Kot
OPYLITEKTOVIKY] OTEIKOVION Y10l VO, SNULOVPYNCOLV L0 TTLO OOOPACTIKT EUTELPTIO Y10l TOVG TEAATES

Zwypadou — Koutadkn

27



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

tovc. H Unreal Engine 4 npdceata tpoonddnoe va wbnoet T unyovi toug Hetaéd tomv Kvntov
TPOYPUUUATIOTOV [E 1oyvpd 2D yapaktnpiotikd. Tomg 6EAete va dnpovpynoete éva 3D

oy viol, kadd? Evomnta etvon emiong éva moAd 1oyvpd 3D pnyovi moyvidov, kabog kot. Evad
elvar ypapika oev givor oto 1010 eninedo pe Unreal Engine 4, av dev ypetdletar va
onuovpynoete Next-gen ypagikd eninedo, ot cvuvéyeln, Exovtag kdtt cav Unreal Engine 4
umopel va punv amoatteitan. 'Exete emiong v emAoyn va KAVETE TNV TPO-OTTIKOTOINGN 1] AKOUOL
KO TNV OPYLTEKTOVIKT] OTEKOVIOT. AVTO glval KATL TEPICGOTEPA GTOVVTIO EMEKTEIVOVTOL KOl TNV
e€evpeoT) TPOTMOV Y10 VO YPNGILOTOGETE L0, UNY OV TOLVISLoD Y10, Vo ONUOVPYHCETE Lol
SO paoTIKY eUmEpia Y10 TOVG TEAATES TOVG. [ToAAOT KAAMTEXVES YPNOIUOTOOVY TOGO TNV
evotra kot Unreal Engine 4 g évag tpOmog yior i dnpiovpyio autdv TV S100pacTIK®V
EUTEIPLOV.

8.3 TLHEC

Evd 1 emloyn evog engine motyvidiov pmopei va Paciotei o peydro Padud yio to 1t gidovg

oy vidl 0EAeTe v SNUIOVPYNOETE, KOt TTola TAATQOPHO BELETE va EEKIVIIOEL GE VTTAPYEL EMIONG
éva GAAO TOAD onpavTikd Tapdyovta, OTL, AVAAOYO LE TN ¥PNHOTOSOTNON oG UTopEl va eivat o
amoPac1oTIKOG Tapdyovtag yio. to av Oa emhéEer Unreal Engine 4 1 Unity. Av giote évog
eMIB0EOG TPOYPUUUATIOTNS TOLYVIOIDOV TOL oAl BELEL va LABEL TTMOG VoL KAVEL Ta, TOVidl, 16mG
dev Bélete va damaviicouy TOALY xpHaTo o€ o pnyovn oy viotov. H tipoidynon pog
pnyovng oy vidlov propet va gtvor éva tepdotio onpeio TOANGNS Yo KAOE TPOYPALUATICTN.
Av el 0éAeTe va EEKIVIGETE TO O VIOl GOG LITAPYEL EMIGNG SIKOLDLOTO TTOV TPETEL VO,
eBovy voym. H Unity mpoceépet pa eviehdg dwpedv ékdoomn Etoyun yia download. AvorAid
Bélete va Eekvnoete autd Pmopel va etvor por peydin emioyn yio coc. Av Kot oiyovpa dgv Exet
oA oL yopakPloTikd mov £xel to Unity Pro givat axopa og 06omn va kavel eopetid moyvidw
xopig va xpedletar va damavioet moté o dekapa. Av Oéhete va avapaduicete og Unity Pro,
aVTo pmopet va ivar Ayo akpipd. Mropeite va ayopdoete to mpoypappo yio $1.500, 1§ va
TAnpooete $75/month, eved ot TAnpoU UTOPEL Vo QoiveTaL OTOTOUN, EOIKE Y10 KATO10V TOV
amAd Ehovy va Eektvioouvv. Av Bélete mOTE va dNUOCIEVGETE TO Ty Vidl Gag Oev ypetaletal va
TAnpdoete ta dikaumdporta yio v Unity. Edv eiote évag peyadhtepog TpoypapoticTc ovtd
umopet va. givar Eva peyaro dédeap ya cag. Evtovtorg, npénetl vo minpooete dAla $1.500 ava
KN TAat@Oppa ov onpoctevete enavm.Me tv Unreal Engine 4 dev vdpyovv Pro 1 dwpeav
exoooelg. Ty npdseatn avoakoivwon Unreal Engine 4 eivat evieddg dwpeav. Ta mavta etvon
KaTo amo pia otéyn, kot Oa eEakoAovBovv va Exovy TpodcPacn o€ O, TL 1 LYV TOV TOLY VIS0
EXeL va TPOGPEPEL, Ywpic kKavéva kOoToG Yo €60c. Tompa, n Unreal Engine 4 éxet apoifég
dkouwpdtov Tov 5%. ‘Etot, kabe ypnuatikd mocd mov kavete amd to moryviot cac,  Epic
Games maipvel o 5% tov 0, T1 kepdilete, cvumephopPavouéveoy TV in-app ayopés, in-game
dpnpioelg kot tnv T Tov oy viorov. Unreal Engine 4 eivon emiong eviedmg dmpedv Yo
KoAEY1a Ko Tavemotipo. Av giote ddokarog tote Unreal Engine 4 pmopet va givor ) mo
Aoy emhoyn. Oy povo maipvete Unreal Engine 4 dwpedv oty tdén cag,0Ard o cog
empéyel emiong va dmcete Tnv Unreal Engine 4 otovg padntég cog yia tn Sk TOVG TPOCSMOTIKY|
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YPNOT GTO OTITL TOVG KATA TN O1BPKELN TOL YPOVOL TOVG 6TO GYoAei0. Av glote portnTig, umopel
va £ete o elevbepn mpdcPfaon oe Unreal Engine 4, étol Potote 10 ddokard cag! Av kdvete
éva ayvior mov BELeTE val OMUOGIEVGETE, EVM G6TO GYOAElD, pumopeite akoua, PLGIKAE T0 5% TV
dwawpdatov givor akdpa emovvantetol. Kot ot 600 unyavég mouyviotmv etvot EopeTikd
npoottéc,  Unity oag divel tpdoPaon otny ekedbepn éxdoon g Unity, n onoia e&akolovbel vo
elvar pa woyvpn unyovi. Qotoco, av giote ddokarog n Unreal Engine 4 pumopet amid va Byet
oTNV KOPLEY atd TNV dmoyn g TYHOAdYNoNC.

8.4 TA\WOCOEC MPOYPOUUATLOLLOU

Evd 1 tywoddynon evoc game engine pmopei va taAavtevel oiyovpa Ty amo@ooct| 60g, Ta.
YOPOKTNPLOTIKA TOL game engine eivot Tpoeoavas £vag TEPAGTIOS TAPAYOVTOC Y10, VO KAVETE Uid,
EMIAOYY], KOl VO OTTOQUGIGETE Ol Elvan KaAOTEPN Y10 060G, Agv glval pLGTIKO OTL Yl vl
dnpovpynoete va oy vidl o TPEMEL VoL KAVETE aPKETE £VOL KOUUATL TOL TPOYPOUUATIGHOD.
AvaLoya e TO 010 YADOGGO TPOYPOUUATIGHOV gioTe eEotkelmpévol pmopel va cog fondnoet va
anoooioete av Oa emAé€ete pe Unreal Engine 4 1) tyv Unity. H Unreal Engine 4 ypnowonotet
C++ ka1 1 Unity ypnowonotei kopiog C# 1 JavaScript. H andpaon yio 1o 1010 Tpdypappo givorn
KOADTEPO IO TNV ATOYT TOV YAOCCHOV TPOYPOUUATIGLOD EPYETOL TPAYLATIKE KAT® GTNV
TPOcOTIKN Tpotipnot. Mepwoi avOpwmotr oképtroviar C++ givar apyaikr|, eved dArot opkilovton
a6 avto. Eqv mpotiudte omoladnmote amd avtég TG YADSTES TEPQ Omd GAAN ETEITA 1) ATOPOAOT)
umopel va givor apkeTd EDKOAN Y10 GOGC.

8.5 Blueprint

Unreal Engine 4 éyetl oyedidypappo. omtikod scripting. Mo, pébodoc déoung evepyeimv
Baoiopévn og kOpPo, akpipac péca otnv Unreal Engine 4. Teyvikd dev yperdleton Toté vo
yphwyete o eviaio ypoppn koo, Avtd etvar peyddo yio ypriyopa tpotdtuma enineda, Kot
UTOPELTE VO OMOVPYNOETE AKOUT Kot OAOKANPO T, oY VIOLOL XPNCLOTOIDVTOG TO
oxedldypappo. Av dev giote £vag 0dMyOS TPOYPOUUUOTIGHOV, OAAL oAl BEAeTE VO Kdvouy €val
mayviol, avtd propei va kavel Unreal Engine 4 o peyddn emioyn yuo e6dg. Guoikd, vrapyovv
TEPLOPICUOT OTIG IKOVOTNTEG TOV GYESALYPALLIATOS, OAAGL AV E1GTE VEOL GTO GYEDIO TALYVIOUDV
pmopet va giva évag peydlog tpdmog va amoAnedovv moAld tpofAquota. Av BéleTe va
ypnowonomoete Unreal Engine 4 yia ta mpdypoto 6nog oreikovicels kot apyrrektovika Walk-
throughs oyediaypoppa Oo nrav eapetikn yio avtd, eTedn dev o EYETE VO AVIOLYEITE Y10, TN
oLYYPOPT) KOOKA KOl UTopel va, yivel moAd ypryopa.
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8.6 Asset Store

Kat o1 600 Unreal Engine 4 kot n Utnity £xovv éva Katdotpo TEpIovclok®V oTotyEiny.
Apnvovtog va katefAcETE SLAPOPO TEPLOVGLUK(A GTOLYEID TOV TOLYVIO0V, OTWS XAUPUKTPES,
oTNPIyHOT Kot oKOUT Kot T TParyortor Omme nyovg kat epé copatidiov. Qotoco, n Unity
Byaivel Tpoypatikd oTtnv Kopuen amd TV Amoymn Tov Hey€Boug ToL KOTAGTHLOTOG TEPLOVGLUKMOV
otoyeiov the. Ilpooeipovtag ta mavta, omd doucOntiky animation ko Eaptio epyolreio yro GUI
YEVVITPLEG KOl AOYIGLUKO KOaTaypopng Kivnong. Ymdpyovv 6Aa dca ypeldleote yio va
ONUIOVPYNGETE TO ALY VIOl GO,

8.7 No Profiler in Unity Free

‘Eva mpdrypo mov tpémet vo Qupdote pe v eledbepn ékdoon g Unity givar 01t dev vmapyet
Profiler. Avtd mepihappavetor povo otnv Unity Pro. Avtd amd povo tov pmopet va givar Evag
TEPAGTIO AMOTPENTIKOG TOPAYOVTOS Y10 OPIOUEVOLS TTPOYPAUUATICTES Ko LTopel var eivarn £vog
peyarog amo@actotikd tapdyovta. To Profiler facikd cog emtpénet vo PeATioTONOMGETE TO
oy vidl cog, pmopeite va maigete 1o mayvidl cog pe to Profiler kot O kataypdeel v amddoon
TOV ALY VIS0 GaG Kol Vo, 6og 0&1&€EL TO TOGOGTO TOV YPOVOL TOV OTAVATOL GTO VO, KOVEL
gpyacieg Onwg 1 awdooo, kol animation moilovtag 1o moyvidl 6oc. Avtd Ogv To £Y0VV
dBéopo oty eAevBepn €kdoon kKabioTd eEopeTikd SVGKOAN TNV KOTOVONOT GTL TEPLOYES
O6mov 610 A Vidl TpokaAoVVTE EMPPAOVVGELS, AALA Kot Tt TPENEL VO KAOOPIOTEL, TPOKEWEVOD
va £xovv 1 BEATIOTN amddooT).

8.8 Graphical Capabilities

Ortav npoxertar yo ypaeikd 1 Unreal Engine 4 eivon mpaypotikd Eva Next-Gen game engine.
Icavn va dnpovpyel ypapikd 6to id10 eninedo pe Ta mouyvidla mTov PAEmeTe va
anelevbfepdvovtat oTig KovodAeg matyviduwv Next-Gen. Amod chvOeTo GLGTNUATO TPOGOLOIMOTG
COUATISIOV EMG TPONYUEVO SUVOUIKO OTIGHO. Ducikd, pe v emepyopevn Unity 5, éyet
VrapEet emiong o LEYAAN Ypaeikn adénom. Av kat, 1 nuepounvio KukAogopiog dev Exet akoun
avakowvwbel. Ta ypapud puoikd dev ivor To Tavta, Kot ToA) amAd icmg dev ypetdletol va
ONpovpyNnoeTe va oy vidl mov avtaywvileton pe onpeptvois tithovg maryvidumv. Tovtov
Aexbévtoc, 1 Unreal Engine 4 €yet T1g SuvatdTNTES VO ONILLOVPYNGEL TPOYLOTIKG OTOL0ONTTOTE
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TOmOo onTIKoV 6TLA TTov BéAeTe 2D 1) 3D. Eivon mévta kado va eivon o€ Béom va Exovv
duvatdHTTO Vo ONCEL TA YPAPIKA TEPALTEP®, OV EMAEEETE VAL TO TPAEOLV.

8.9 Ease of Use

Ocov apopd 10 1010 TPOYPUUUE EIVOL TTLO EDKOAO GTN XPNOT), EPYETOL TPUYUOTIKG KAT® TNV
Tpoc®RIKN Tpotipumon.n Unity yevikd Oempeitar og to 1o douetntikd Kot 1o e0KoAo va.
KOTOVOT|GOVV T1 punyavi| Tov oayvidton, motdco,n Unreal Engine 4 pe v mAnpng avabedpnon
Ul éyer pépet pali g éva modd gvkoro otny katavonon Ul mov dev Ba mpémet va tdpet TOAD yio
va onkmBel kot va Aettovpynoet. Edv Bacilete v and@acn 6o GYETIKA [LE TO TOL0 LY OV

oy VId10V €ivot o E0KOAO VO KOTOVONGETE TOTE 1) KOADTEPT] ETAOYN E1vaL VO SOKILACETE KOl TO,
dv0. BéAte Toug péEG® 1OV KOLOOVVIGHOTOG KOt VoL TPOoTAONGOVUE VO KATOAGPBETE TL AettovpyEl
KaAVTepa Yo cag. O kabévag etvar S10popeTikdg, Kol VD UTOPEl VoL EXETE GLGTICEL VAL
ypnowonomoete v Unreal Engine 4, yio cog, n Unity uropel va givor 1 cwot emtloyn i Kot
10 avtioTpo®o. Kat ot 300 avtég unyavég oy vididv EXouv 1oyvpd KOUUATIO TOV AOYIGUIKO
wKavo va fondncel oty ®ONoN TOV 10DV GG GTO ETOUEVO EMITEDO.

KEDAAAIO 9° :Unity vs Unreal Engine: ota. pnyavry moixvidtwyv giva
ylo E0GC;

H Unity pe tv Unreal Engine éyovv pa emavelnuuévn cvlntoduevn dtopdyn peta&d tov
YNOLIKOV KOAMTEYVOV Kol TPOYPUULOTIGTOV ToLX VIOV Yia xpdvia Tdpa. Avapeiofritnta 60o
and TI¢ 7o SNUOQPIAEIG punyavég mayvididv mov dwotibevtat ofjuepa, 1 Unity kot np Unreal Engine
YPNOOTO0vVTAL 0o peydAa otodvtio Kot indie Tpoypappotiotés . AAAG oo amd to 600
TopLalel KOADTEPQ OTIG OVAYKES COC;

Edd, James Burrows, teyvikog d1ievfuvtic o€ immersive 6tovvtio, anoKaADTTEL To TECoEPQL
Bacwd Tpaypota mov Tpénel vo, eEETAcETE KATA TNV EMA0YT LETAED OVTOV T®V dVO KOPLPUI®Y
KIVNTpov moyviot.

9.1 Moo eninmedo omtikwy emibupeite

Mia omod Tig KOpleg dtapoponomoels katd v e&€taomn g Unity evavtiom g Unreal Engine
etvon n oot ta tov ontik®mv. H Unreal Engine mpoogépet vyning motodttag visuals kot '
evBeiav amod to Kouti, eved n Unity e&axolovdel va givar og OEom va mapdyst VYNANG TOOTNTOG
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YPOPIKA OAAG TaipVEL TOAD TEPIGGATEPT] OOVAELA Y10 VO TAPEL TOL TEPLOVCIOKE GTOLXELDL GOG
Kkortalovtag Kovid 6To 1010 emimedo pe eEmmpoypoticd. Kot axopa kot tote, 0ev Oa mapdyet
apKeT TNV 1010 To1dTNTOL.

Eivat yia 1o Adyo awtd Oa Ppeite Unreal ypnoylomoteitorl meptocdTePo yio LEYAAO ToyVidlo Kot
Topay®YEG amo o peydio otouvtio. Etot, av 0éAete 660 To KOVTE 6TV QOTOPENAIGTIKY|
TEPLOVCIOKA GTOLYELD TOV SLVATOV, EIVAL TTLO YPTYOPO KoL IO EVKOAO VoL EMLTEVYDEl aVTO LE
eEOTPAYLOTIKO.

9.2 Y& TOLOL CUCKEUN TIPOOPLIETOL TO £PYO OOC;

Edv xortalete yio va dnpovpynoete Eva mpoypapila yio va TpéEete 6Tig xaunAdTepEs-
TPOPOSOTNIEVES GUOKEVES, OTIMG TO KIVNTA THAEP®VO, KOTOTLY 1 VYNAN dOvaun enelepyaciog
armortrte and v Unreal Engine dev givotl n kotdAAnAn yo oag. AAG kel givar omov 1 Unity
EPYETOL TTPAYLLOTIKA GTO KO TNG TOREN. ApYIKd GYEIOCUEVO Yot VO TPEEEL GTIG GLOKEVEG OIS
TI KOVGOLEG Kat To, TNAEQmVO, 1 Unity emitpénet og oag va dnpovpynoete ta chvheta
npoypappote yo tig low-end cuokevéc yopic amaitnon pag tétolag wyvpng opydvoong PC .
Eav, amo v dAAn mhevpd, Béhete va dnpovpyeioete pia epmetpio yua high-end cvokevég, tote
gite n Unity eite Unreal Engine givar kodég emAoyéc. AAAG ovtd e€aptdran emiong omd Gl
KPLTPLoL EKTOG OO TIG amodOGELS TNG KAOE PNy OVIG ALY VIOIDV .

9.3 to pEyebBog TS opadag

H ovvaiveon peta&d g cuAloyikng spmelpiog g kodnAwtikng opdoag Dev givar ot yia va
TaPEL TO TOAD KOAVTEPO OO EEOTPAYUOTIKO, XPELALESTE Lol LEYAAT Kot EEEIOIKELIEVT] OpLdOaL
7oV €lval aPlEPOUEVT] GE O1APOPO LEPT) TNG OLAOTKAGIG, Y10 TAPASELY O, KATO10G Elval
APLEPMUEVOG LOVO 68 GMMOTIOW, 1} KATotog 1ovo yio tovg Shader.

H Unity, ao ' evdg, ivar Told evkoAdTEPN Y10 TOLG LTEVOVVOVG Y10 THV AVATTLEN Y10 VO, TAPEL
OTO TOGILOTO LE QUECHS TTOL KAVEL TNV Ui KOAT ETAOYN Y1 TIG COVES £VOC-OTOU®V KoL TIG
LIKPOTEPEG OUADES Y10 VAL ONULOVPYNGEL L amoTeAecatikKn epnepia. To Katdotnpuo
TEPLOVCIOKMV oToLyElwV glvar emiong oNUAVTIKA LEYOADTEPO, KAOIGTMOVTAG ATAOVGTEPO VO
CUUTANPOCETE TO TOLYVIOL 1] TNV EUTELPIO COC, OV OEV EXETE U0 TEPAGTIO OPLAOOL.
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9.4 EloTE POYPAUUATLOTAC I ELKOLOTIKOC KAAALTEXVNG;

Agv vapyetl kopio apeiBoria yr' avtd, avtd eaivetal va ennpedletl v tpotipnon. Ot
TPOYPOUUOTIOTEG UG TTPOTILOVV TNV Unity, aAld elkaoTikol KOAMTEXVES HOG ETAEYOLV TNV
Unreal Engine ka1 ovtd eivor kabopd KaTm omd Tt d10popd oto onTikd e@é. Kat ot 0o unyovég
TOYVIOLOV TPOGPEPOVV TO 1010 €100 TNG AEITOVPYIKOTNTOG KoL TNG IKOVOTNTOS, OUMG
oVOKEVALOVTAL [LE OLOPOPETIKOVG TPOTOVC.

Ed® kot AMyo kaipd, ot ypoappéG Tov doupopomotovy Tic 000 Exovv apyicel vo BoAdvouv kabmc n
Unreal Engine Eekivnoe g punyavn moyvididv AAA Kot £XEL G 6TOYO VA YIVEL TTLO TPOGITH Y10,
UIKPOTEPEG OdOEG Ko epmelpieg, evd 1 Unity apywkd tpotipdron and indie studios yio amid
oy viola kot epmelpieg aAld cvveyilet va epydletat To dpOLO TG KOPLENG LE TNV TPOSHNKN
pro-level yopaxtnploTiKd.

H x0p1a dtapopd givat n ontikn To10TNTA Kot 1) TAATEOPUO 6TOYOG 060G OALL TIGTEVOVE OTL OeV
Oa etvor HeEYAAN HéEYPL Kol 01 VO UNYOVES TALXVIOIDV VO PTAGOVV GE TOPOUO10 EMIMESO Kot omd
T1G OVO ATOYELS. XE QT TNV TEPIMTMOOT), GVVTOUA Oa givar amdd o TEPITTMOT TPOCOTIKNG

TpoTipmong

KEDAAAIO 10° CryEngine

H tekevtaia, aAld clyovpa Oyt 1 AyOTEPO GNUOVTIKY] TOV £YOVUE GTN MOTA LOG V1oL TIG KOADTEPES
unyavég maryviduwv oto 2018 givar n CryEngine. T'o mpd™ @opd and ) peydin etopeio
avartuéng, Crytek, oto mpmto mayvidl Far Cry, n CryEngine givor oiyovpo pio oo Tig 7o
oYVPES Ko KLUPLOPYES UNYAVES T VISIOV TOL Exovpe onpepa. Avto mov kaver tv CryEngine
avta&ia g AloTog elvat o1 Ypapikég IKavOTNTES TNG OOV EMGKIALOVV TIG YPUPIKES SOUVATOTNTES
g Unity kot eivan ioodvvaypeg pe avtég mov n Unreal Engine katéyet. Av kar givon pa Boptd kot
woyvpn pnyovn mayvidiodv, n CryEngine maipvet Alyo xpovo yia va givor o BEom va
YPNOUYLOTOIGEL AVTN TNV TAATPOPLLO. OTOTEAEGHLOTIKG KoL ATy To SVGKOAN Yo va KatavonOel
At TOVG APYAPLOVS TTOV JEV EXOVV YPNCUOTOUWCEL AALEG UNYOVEG TOLYVIODV EK TWV TPOTEPWV.

H CryEngine vrootpilel TV €IKOVIKT TPOyUOTIKOTITA Kot EYEL TOL EKTANKTIKA OTTIKA
OTOTEAEGLLOTO, GUUTEPIAAUPOVOUEVTG TNG OYKOUETPIKNG OUYANG KO TOV GLUGTHIATOS OTOO0GNG
GUVVEQ®V TOV, TO 0TO10 OiVEL GTOL CUHVVEPX L0t TATPY] TPLGOACTATY YMPIKT OTTOS0CT) KO L0
PEAAICTIKT OTEIKOVIGT Y10 TNV OUIYAN Ko To Kaupikd amoteléopata. EmmAiéov, To kaAvtepo
UEPOG TG emhoyng g mhotedppog CryEngine yio to oyxedtocud moyvidton givar 0Tt dev amantel
a0 TOVG YPNOTES TOV VAL KATAPAAOVV TO TEAOG SIKALOUATOV KATE TO GYEOIOGHO TOV TOLYVIOL0V.
Evtovtorg, mpénet va mAnpdoete éva atabepd mocd onaadn $9,90/-to uiva tpokeévon va Exete
npocPaocn oty CryEngine. Extoc avtod, n CryEngine €yet pia apiépwon Q * éva pdpouvpt
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amokaAovpevo CryEngine anavtioels, to onoio kabapilel OAeg TIC ap@iorisc Kot TIC amopieg
oag, kot cog fonda va £yete pio KoAvTepN eumerpiaL.

"ETo1, Tdpa Tov £YOVLE TN GVYKPIoT UNYXOVOV ALY VIOV, To KoAvTepo 3D mayvidl kivnripa
2018;, ag cag fondnocet va cuvoyicovpe ) chykpion yio TV KaAntepr unyovn 3D moyvidiov.

Yvykpivovtag Unreal Engine ,Unity ,CryEngine 2018, cuvavtioaue ta KOADTEPA YOPUKTNPLOTIKG.
OV A TAPEXOLY AVTEG OL punyaveG Toryvidlmy. Evd ot emdoceig twv Unreal Engine kou Unity
touptalovy , £xovpe katavonoet 0t i Unity eivan n kadvtepn mhot@dppo yio Thv avamtoén
Kivntov ko 2D /3D moyviduov, eved Unreal Engine givat kortodAnlotepn yio v avantuén
1010ATEP®V YPOUPIKDV KO POTOPENAMOTIKAOV TOLYVIOIDV. AVTO OITOSEIKVVEL OTL EIVOIL LI LLEYOAN
dwapopd peta&y Unreal Engine kot Unity.

H CryEngine, a6 v GAAN TAcupd, KATEYEL TIC SUVATOTNTEG ONUIOVPYING VYNADV YPUPIKOV
nayvidwa eniong. Extog avto, cuykpivovtac v CryEngine pe v Unreal Engine 2018 yio tnv
KMpoko TG Topoyng TG EMOUEVNG YEVIAS YOPAKTPIOTIKAOV TAATEOPLOG LE TLO EAKVGTIKO
novtélo tyoAdynong, n CryEngine kepdilet oiyovpa v Unreal Engine pe thv otkovopuky doun
™me. Qot660, Yo Evav apyapto, otav tpokettat yio CryEngine 5 evavtiag Unreal Engine 4 pe
Baon v gukoAia Ko TOV LIVILOAIGHO, TTOPA TO YEYOVOS OTL TOL YOPAKTNPLOTIKA TOV £XEL N
CryEngine sivat £t6¢ suvayoviopov,n Unreal Engine 4 ko Unity ciyovpa a&iCovv po dokium.

KEQAAAIO 11° GAME DESIGN

H oxeblaon mayvidlou eivatl iowg pia amo tig o nepimlokeg Stadikaocieg kabwg anattel cwotn
npoetolacia kat epyacia og oANd enineda. And tn oxediacn tou meptBarloviog, otnv Kwdikomoinon
TWV XOPAKTANPWYV KoL TN CUUTTEPLPOPA TWV EVEPYWV OTOLXELWV OTO XAPTN, LEXPL TNV oxedlacn Twv
OTTITIKWV €PE KaL TNV ELPAVION TWV XAPAKTAPWY TTOU OAOKANPWVOUV éva matyvist, KAvovtag Tov maiktn
va BuBiletal o auTo. I auToO To KePalalo Ba avallooupe Ta S1aPopa KOUUATLA TTOU OITOTEAOUV TO
TLALLXVISL KalL TN por) Tou akoAouBroa e yLo Vo TIETUXOUE TO TEALKO ATOTEAECHAL.

To matyvidL mou dnuioupynoape amotelel éva amAo action/survival hack-and-slash mayvidy, po amd tig
To «eAappLlég» katnyopleg, kabwg dev amaltel kAt WbLlaitepo yla va entteuxbel 0 okomog mopd PHovo
adooiwan oTo oToX0. ZKOTOC Tou Tatxvidlol dev eival n emiluon kamolou ypidou ) n mapouciaon
Karmolag Lotopiag ala mpokadei tov maiktn va katodEpet va emi{iost Tng enibeonc.

H dnutoupyikn dtadikaoia Eekivnoe pe tn Snpoupyia Tou KEVTpLKkoU XopaKTpa, autov SnAadr mou
eAéyxel o maiktng Kot mapdAANAQ, LOALG TEAEIWOE TO OXESLAYPAUO TWV BACLKWVY KLVHOEWV Kol
SuVATOTNTWY TOU XapakTnpa, Eekivnoe n oxedilaon Kal 0 MPOYPAUUATIOUOC TWV CUUNEPLPOPWV TWV
KOKWV XaPAKTAPWVY TToU Oa aVTIUETWITIOEL 0 NPWAC Hag. Autd cuppaivel cuxvad, kabwc autd ta Suo
Zwypadou — Koutadkn

34



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

otolxela gival amoAuta cuvbedepéva, Pe Toug BondNTIKOUC XAPAKTNPES VA TTIEPLOTPEDOVTAL YUPW aTo
TIC TIPAEELG KOLL TLG KLV OELG TOU XOpOKTHpa-Taiktn pog. Etol, mpoxwproape otnv dnpoupyia tou
S£vTpou cuumePLPOPAG TTIOU 08NYEL TOU «KAKOUGY OG KOL ETIELTA ETUKEVIPWONKAUE TNV dnuloupyia
TOU XAPTN KaL TwV oTolxelwv mou neptBailouy TNy mioTta pag.

ApKeTol aKTEC BLVTEOTIAUXVLISLWV TIPOTILUOUV TV £0TIO0N TWV dNnULloupywyv otnv kKaAutepn oxediaon
XOPAKTAPWV-TIALKTWY KOL TNG AELTOUPYLKOTNTAG TOUG, TL.X. TL LOLOTNTEG £XEL 0 KABE MaikTNng, TL SUVAUELS,
N endavion tou. MNapoAa autd, n oxedlaon Tou XAPTn AmoTeEAEL AVATIOOTIAOTO KOUATL Kol GUMPBAAEL
ONUAVTLKA 0TNV armoAauachn ToU TaVLSLoU, TOCO JE TNV OTTTIKA Ttapoxr MAnpodopLwy OToV maiktn, 600
KoL 0TO OTL 8lvel oToV TlaIKTN To cuvaiocOnpa OtL e€epeuvacl évav KalvoUplo KOGHO. e auto BonBdsL n
xpnon éladopwv edPé Kal N cuOTACH 0plwV ToU Sivouv Lo WONON OTOV TTAIKTN va e€EPEVVICEL TTPOG
UL CUYKEKPLUEVN KaTteuBuvaorn. MapoAo tou Sev UTTAPXEL KATIOLO CUYKEKPLULEVN LOTOPLA OTO ALY VisL
HOC TP LOVO O OTOXOG VA ETMLPBLWOOUE TNV eMiBeon TwV TepATwWY, N Sladpoun Kal PeTakivnon oto
Xwpo 000 nailovpe pag Sivel tnv aloBnon Tou eMITEVLYUATOG OGO TIPOXWPAEL TO TtaLyVibL.

Teleutaio alAd OxL AlyOTEPO ONUAVTLKO £ival To pevou Kat ol Tithot apyng Tou mayvidiov. Ta otolyeia
QUTA, av Kal dev eival dkpw¢ anapaitnta yla éva atyvidt, mpooBétouv otnv aicBnon tou matyvidiol
KOlL TNV gaming gumetpia yla Tov maiktn. Ot tithol apyng ival pa KaAn eukatpia va apoucLacTtouy oL
TIAPAYOVTEC TOU TtaLXVLSLoU Kal 6ool £Xouv cuvelodpEpel otn Snuloupyia Tou. ApXLKA, TA TILO PEYAAQ
OTOUVTLO TIOU TTAPAYoUV PeYAAoUC TiTAoug matyvidLwv(AAA gaming) axedov kaBe xpovo, umopouv va
XPNOLLOTIOLO0UV TOUC TITAOUG apXAG YLO VO TTAPOUCLACOUVY KOL VO OVOyVWPLOOUV TLC TTAPAYWYLKES
opadeg mou cuvEBalav otnv dnuloupyia tou TatyviSlov aAAAd Kol TOUG OTIOVOOPEG TIOU XPNUATLOQV TO
épyo.

Téhog, To pevov gtvan éva kaBapd xpnotikd onueio mov divet tn SLVATOTNTA GTOV TAIKTN VA
KaBopicel GuyKeKpUEVA TPAYLOTO TPV TNV EVAPEN TOL ToyVIdLoV(pLOHUGELS YPAPIKAYV,
YEPLGLOY, YOV K.AT.) Kot TO BacikOTEPO, VO EEKIVICEVTEPLATIOEL TO TTOY VIOl AvAroya To €100G
TOV Ol VIoLoV, Ba dovpe d1dpopa HevoD, oXedOGUEVE £TGL MOTE VO OIVOLV al LIKPT 10£00 GTOV
xPNo Yo To Tt O akolovdnoet.

11.1 Xapaktrpag roxvidlou

O yapaxtipog pog eivar iomg To To oNUOVTIKO 6ToLYEI0 6TO oy Vil pog, kabdg pog divet Tt
duvatodtnta va kivnBode eEAeDBepa GTOV YDPO NG TOTG KOl VO EKTEAOVUE S1APOPES EVEPYELEC,
T1G omoieg pmopovpe va kabopicovpe ota oxédioblueprints). tnv mepint®on Hog, LITOPOVUE Vo,
mopoPoincovpe Tovg x0povg mov Tapovsidlovion kot va e&epevviicovpe EAevBepa To
EPPAALOV TOV TOLYVIOLOV.

Ta vVAKA TOL YpNoIOTOONKAY Y10 TOV YOPOKTNPO ATOKTHONKAY dMPEAV LEG® TOV
marketplace tg Epic Games. H e£mteptkn epLoavion tov yopoKTipo. EPEVE 1010 LLE T OPYIKA
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assets, £ywvav Opm¢ kdmoteg aAlayéc ota blueprints MGTE Vo TPOGAPUOGTOVY O1 KIVITIKEG
Aertovpyieg Kot 0 unyaviolog ylo v emifeon Tov yopoakmpo pog, Kadng oev B
YPNOUYLOTOU|COVLE TO GUGTNLO COMbO TOV TPOVTPYE.

*

Direction

Apyikd, o1 KIv|GELg TOVL YopoKTipa pag opilovrar 6to blueprint, oe cuykekpluéva YeyovoTa
(events) mov ¥PNOYLOTOLOVV T TANKTPO TOV £XOVUE OPIGEL OTIG YEVIKES pLOUicELS TOV project
Kol cvykekpléva otig puBuioeig Input. Me ta events avtd kabopilovpe v kivnon otovg
a&oveg X ko Y ypnoporormvrog to tAnktpa WASD kot Space tov mAnktpoioyiov, evd
ONUOLPYNGOLLE Ko events Yo TNV Kivion TN KAUEPOS TOV YOPOKTNPA LLE TV XPNON TOV
movtikov (pitch ko yaw)
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/| Add Movement Input
© Input Axis MoveForward
/ | 3
» T

| Get Forward Vector
| @ hRot  RetumVale @

Zero out pitch and roll only move an plane ':

[ Get Control Rotation . Break Rotator +~ Make Rotator

. @ Rotation

| Get Right Vector

Y @ InRot Return Value @

| Add Movement Input

< Input Axis MoveRight

| Add Controller Yaw Input

< InputAxis Turn

< InputAxis LookUp

[Ma va TpocapdcovE KOADTEPQ TV OTTIKN TOV TOUKTY KOOMG YPMNOUOTOIEL TOV YAPUKTI PO
010 Tayvioy, Tpochécape pio ceaipo GLYKPOLONG GTNV KAPEPO MGTE OTAV O YOPOUKTNPOG
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Bpioketan dimha og £vav Tolyo 1 KAmowo pndolo Tov KOPEL TNV ONTIKN Yovid, vo eEapavilel Tov
XOPOKTNPO 0td TNV 006V, OT®G PAIVETAL GTNV TOPOKAT® EKOVOL:

(tewodva amd gameplay)

J Set Owner No See

—
£ Event Tick £ Branch / B
» » True B Target

New Owner No See E

Delta Seconds O» Condition False [

frls Ovedﬁing Component

- —
Target Return Value Mesh f Set Owner No See
o ——— Other Comp
Camera Visibility Sphere »

Capsule Component

Target

New Owner No See [0}

To Event Tick ekteleitar cuveydpeva Kot eAEyyet 1o, eumodia HeTa&d KAUEPAS KOL YOPAKTNPOL
MOTE Vo EUTodicEL TNV Kapepa amd TO VoL EMKAADYEL TO EUTOS10 KOl VO YAGOVLLE OTTIKT ETAPT
ue tov yapoktinpo pag. Otov evromicetl 0Tt kdmolo unddo PpiokeTon avapeso o Kapepa Kot
Kayovio chykpovong (capsule component) amevepyonolel TOV GKEAETO TOV YOPOKTHPO. LLOG
(mesh) étol wote va Eyovpe TANPN KOV TOV TEPPAALOVTOG.

[Tépa amd T1C PACIKES KIVIIGELS TTOL YPNGUYLOTOLOVLLE Y10 VAL LETAKIVNBOVE GTO YDPO,
EVOOUATOGAUE Vo cVOTNO 6TdYELONG e Covp, TO omoio PonBdet Tov TaikTn v E6TIACEL GE
GLYKEKPLUEVO YDPO 6TO TEPPAALOV Kot va AdPel TEPocOTEPEG AETTOUEPELES Y10, TOL GKNVIKA Kot
10 TEPLEYOUEVE TOV(TL.Y. YDPOLS Yl VO, EEEPEVVGEL, U1 EAEYXOLEVOVS YopakTpes-Al kot
YDOPOVES Y10 VO KPLOTEL 0O avToVG). AVvTd €ytve TpocBétovtag otig puOpicelg input to 6e&i KAk
oo TO TOVTIKL OGTE OGO O TALKTNG KPATAEL TATNUEVO TO KOVUTE, 1) KAULEPQ VO TOAPAUEVEL GE
Covp. TIpooapuodlovrag to blueprint, tpocbécape to event AimDownSights kat dnpovpynoape
éva cuoTna pe Asttovpyieg 6mov o event tick Kataypdgel To TATNLO KO EVILEPDVEL Y10l TNV
KOTAGTAOT TOL TaikTn. AKOA0VO®C, TpoosTédnKe Kot Asttovpyio ®GTE OTOV O TOIKTNG
«Covpdpe» e Tov 6TOYO TPOG pia KatehOLVoT, Vo aKOAOLOET Kt 0 GKEAETOC TOV YOPAKTIPO. Yo
vo pmopet va emtedet o maiktng mpog avtn TV Katehvvon.
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& Toggk DS

Targe

Orient Rotation 1o Movement

Target

SET

Onent Ratation to Movement

Target

Character Movemeant

I to animation Tov maikT ypnoonomcape to animation blueprint mov mapéyeron pe tov
YOPOKTAPA e HEPIKEG LIKPES 0ANayEC. TTo Ypapnua ground locomotion kabopilovpie to mhg
OALGCEL KATOOTAGELS O YOPUKTIPAG LOG, AO AdPAVELN GE TPEELO OTAV YPT|CILOTOLOVLLE TO.
TKTpa kivnong kot Eavd o€ adpaveLd oV CTAUOTICOVLLE VL
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TPOYOPALE, OTIMG POIVETAL GTO TOPOUKAT® GYNLLOL:

"Etot 6tav ypnowomnolovpe to mAnktpa WASD yio va KIViGOVLE TOV TTOHKTN O, EVEPYOTOLEiTOL
10 blueprint. 't TNV aAloyn KOTAGTAGE®V, 1] UNYOVY XPNCLOTOLEL £va OGN0 OTTOV
KaBopioape TIg EPIKTEG KOTAGTAGELS TOV UTOPEL VO, TAPEL O TAKTYG KO TOVG OPOVG TTOV
ypewaletar va eAEyyel KaOe popd yio va petafel amd ) pio Kotdotaon oty GAAN, T.Y. 6TV
nepintoon g aAlayng ano idle og jog eivar v 0 YOPOAKTNPAG LOG ETLTAYVVEL
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e

esult

[T —
Is Accelerating Can Enter Transition

[Mopdiinia oto ypaenuo locomotion, kaBopileTon 1 kivon GALATOG TOL YOPAKTIPA, | OTTOT0
oe avtibeon pe to ypaenua ground locomotion kivei 1o kGT® PEPOG TOV GMOUOTOG YWOPIG VoL
emnpedlel TIg KIVNGOELG TOL KOpUOoU TAv® omd T péor, Tépa amd T PapdTnTa Tov YPNCLoToLel
N HMyovi.
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ety ———— >f\ Idle/Jogs

Jump_Land

Result @

Isin Air Can Enter Transition

/

"Etot, md pe Eleyyo dpov petapoong kabopilovpe mote pmopel va petafel o moiking o
KOTAGTAOT) GAULOTOC KOt TOTE UITOPEL VO ETAVEADEL GTNV KOVOVIKY] TOL LOPPT) LOAS TPOGYELMOEL.
Eniong, kabdc oto animation blueprint £yovpe kabopioet Egympiot) kivion yio Tov ave Kot
KAT® KOPUO TOV YapaKTpo pog, Lmopel va ektedel ko GAAEG evépyeleg 000 BplokeTal oTOV
aepaL.
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11.2 Xaptng

[Ma v Kataokevn Tov YapTn 0mov e€eAlcoETOL TO TTOLYVIOL, YPTCLUOTOUCOUUE OLOPOPETIKAL
oTotyelo amd TOAAEG dwpedv PiAodnKkes, Kupimg To dwpedv povtéda amd To mayviol Paragon
nov 01é0ece 1 Epic Games kot apkeTd AL TOV TEPLEYEL M 1O10L ) UNYOVT] GTO OPYLKO
TEPLEYOUEVO.

H vlomoinon tov Baocikod ydptn éytve pe tn gprion tov epyolreiov oyediaong tomiov(landscape),
10 0moio Bonbdael TOV TPOYPAUUATIOTH UE Lo TANODPO YOPOKTNPICTIKAOV Y10, TNV GYEdiooN Kot
TPOTOTOIN G TOL TOTIOV.

Apycd, to Pacikd epyadeio Tomiov pag divet n dvvatdTnTa oYEdinoNg EVOC TEdIOV OTTOV
umopovpe va kabopicovpe o puéyebog Ko v Aemtopépeila mov BEAOVUE Vo dDGOVIE GTNV
«miotoy. AVt pog Olvel pa GNUOVTIKY ETA0YT, KAODG To XapakTnPloTiKd avtd mailovy ToAh
ONUOVTIKO pOLO GTNV GLUVOAIKY| 0tdS00T TOL TayVIdoV. AVTO onuaivel 0Tt edv emAéEovpe va
dnuovpynoovue éva peydro og pixel medio pe peyddn Aemtopépeta, o £xel avTikTLO GTO Tt
€100VC VTTOALOYIGTIKA GLGTALATO KO LLE TL XOPAKTNPIOTIKA B propohv vo EKTEAEGOVV TO

oy viol yopic va vdpyel TpOPANLA AmTdd0oMG 1) KOO KOt VoL ONHovpynceL TpofAna otov
010 ToV VTOAOYIOTY.

Anpiovpymvtog Eva kavovplo medio emléyovpe TV Tomobecion TOL GTOV «KOGLOY» TOV

AL vidLoL, To HEYENOS Tov, pe TL VAKO Oa «yeIoTED av Kot 0VTO Umopel va yivel Kat apyotepa
€@V 0V £YOLUE OTOPAGIGEL KOl TNV GLVOALKT] avaAvon tov. 'Eva onpavtikd ototyeio mov umopel
EMIONG VO EXNPEAGEL TV ATOS0CT| TOL TTALYVIOOL givar To PHEYENOC TV EVOTNTAOV Kol TO GTOLKELD
OV TEPAAUPAVOVTOL GE QUTY).

INo mapddetypa, edv priaEovpe éva medio pe 8*8 evotnteg 6mov M KABe evotnTa amotelel Eva
ototyeio Ba éyetl To 1010 péyebog pe éva medio mov dnpovpynoape pe 4*4 evotrag 1 onoieg
oumg etvan 2 Eeymprotd otoryeia. To medio pe tig 4*4 evomteg Ba €xel kaAvTepn amddoon Kot Oa
etval o «eAa@pO» Yo TNV Unyovn, Kabmg £xel AMyoTepeg EVOTNTES Kol EMTPEMEL TNV TAXVTEPT
avaAvon Kot 6YediaGT] TOL OTd TNV Uy OVY).

"Eva dAAo ypn oo KOPUATL TG OMpovpyiag Tomiov gival 1 SuvaTOTNTA EIGOYMYNG LG EWOKA
TOTOYPOUPNUEVNG TTEPLOYNG ElTE OYESOCIEVT O KOO0 GALo péco(Maya3ds, Blender k.Am.) 1
KOO Kot TNV €10ay@yn pog Tpaypatikng tomofesioc. H dvvatdtnta ot pog dlveton péow
™mc emhoyng “Import from file” ko and exel pmopovpe va 16dyovue Tov d1Kd oG
TPOGYESOGUEVO XapTn M TEpLoyN Me apyeio heightmap mov mepiéyovy viyoueTpikd oTotyEln TOL
emeepydleTon ) UNYOVY TOL TOLYVISLOV.

[N 10 d1kd poag moyvidl dnpovpynoape téccepa dtapopetikd landscapes émov ta dvo
YPNOLOTOON KAV GOV KOPLOG YMDPOG TNV TUOTAG, LE £V KEVIPIKO TOMIO Kot £VaL OELTEPEHOV Yia
TEPLOGOTEPEG AEMTOUEPELEG Ko AAAQ dVO landscapes yio TV vAoToinom Tov NeacTeiov.
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Me ) ypnon tov gpyareiov popeomoinong mov pog mapéyel | unreal dnpovpynoape Eva
TPOTLTO MNPALGTIOYEVES TOTi0. [0 TNV 0AOKANPOGT TOL GKMVIKOD YPNGULOTOUCALE TO assets
tov Paragon: Firelands.

[ remee) (@ (30 s

LIGHTING NEEDS TO BE REBUILT (46 unbuilt object(s))

ARG R 5 onEsanplaiilap (Persisiznt

Map Blueprint

210 blueprint Tov xap pag Exovpe TpocBicapie To Lovtal mov Toilel 6TV apyr TOL ToLKVISLOD.
O maiktng EeKvagt To oy viot Kot LOALG TATHGEL GTO KOVTI TOL AELTOVPYEL (G GKAVOGAN
(triggerbox), to maiyvidt Eexvdiel va delyvel 10 Lovtdl Tov oedAcaE KOl TOPAAAN AL O
YOPOKTNPOG LG OTANATAEL Vo AapPavel EVTOAEG £10000V 0 ToV okt MOAG GTOLOTGEL TO
povtal, o moiktng pmopel va EavaypnoYLOTOMGEL TOV YOPAKTIPO KOl VO, GUVEYIGEL TO Ty VidL
KOVOVIKGL.
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| Set View Target with Blend

5 MatineeActor1

% CameraActor1
| Get Player Controller

Player Index [ ‘ Return Value

| Set View Target with Blend

| © Onstop (MatineeActor1) [ J Get All Actors Of Class () ForEachLoop
P Eam—— D P Exec L

Array Al

12. ThirdPersonMap Blueprint

11.3 Minions

[Ma ™ dnuovpyio TOV «KOKOV» TOV ToLVIO00 YP1CLLOTOCULE ETOLOVS CKEAETOVG TOV
mayvidlov Paragon mov dwatiBevron dwpedv oto Marketplace and v Epic Games.
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o= Viewport Construction Scrip Show Healthbar m= Event Graph Take Damage
p A :

1. O "kaxdg" ¥apoKTHPUG TOL TOLYVIO00D

To mesh dev dAAaée oe kKatL evd dnpovpynoape Eva blendspace yio Tnv Kivnomn Tov XopPaKTHPA,
KaBmG Kot ylo TV TPOcappoyn ToL animation enifeong e ) dnpovpyio EExwPloTon
locomotion yia 10 TOVE® PEPOS TOV GKEAETOD.

Apywcd, oto blueprint tov yapaxtipa Eekvdpe pe v ypnomn tov event OnSeePawn yia va
kaBopicovpe 10 TL B KAvEL O YOPAKTPOG LOALS EVTOTIGEL TOV TTAUKTT, OTOVL UE dVO PETAPANTEG
(InRange ko IsAttacking) to blueprint eAéyyet yia v katdotacn tov yapaktipa. Eqv tnpei tig
dV0 TG TPOVTOBEGELS, O YapaKTNPOS EVTOTILEL TOV TO{KTY KO Kiveiton Tpog TV Tonobecio
T0V. AV @Téoel o€ onpeio 0mov va uropet va emitedet, To blueprint kataypapet 1o ¥TOTNUO GTOV
TOAKTN HOG KO O YOPAKTHPOG KAVEL pia modon, eved av o maiktng Ppicketan akdpo oe onueio
TOL VO, uopet va tov evromicel To Pawn Sensing tov yapaktipa, avtodg cuveyilel Ommg
TPONYOLUEVMG, SLOUPOPETIKA CTAUATAEL VO KUVT|YEEL TOV TOTKTN HOG.
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2. Al Sensing

Emutiéov, dnuovpyncape éva custom event pe 6vopo RemovePlayerHP, 6mov kaBopilovpe
010G €lval 0 GTOYOG TOV XOPAKTHPO, ONAAOT O TOUKTNG HOC, Kot omd eKEL EAEYYOVLLE AV O
YOPOKTNPOG EIVOL APKETE KOVTA GTOV TTOKTN Hag. Av ovtod oyvet, To blueprint divel eviodn oto
YOPOKTNPO VO xpnolpomolncel éva attack montage (to animation dnAadr tng enibeong tov
YOPOKTNPO) Kot VoL KAVEL TOVTOLG Cnpidg otov maiktn. ‘Enetta ehéyyel tnv vyeia tov moikn,
KAVEL pia TOOGN Kot 0VOAOYOL LLE TNV ATOGTOGCT) TOL OTO TOV TOIKT EXLTOYVVEL 1] EXPPASVVEL TNV
TaOTNTO KIV|oNG TOV.

211 cuvEYELn, KaOMG 0 6TOYOG TOL YOPAKTIPA EIVOL VA LG OKOTOGEL, pubuicape oto blueprint
TNV TEPITTOGN TOL TL TPEMEL VAL KAVEL OTav 0 TaikTng mebaivet.

Me 1 ypnion Tov event BeginPlay, to blueprint eAéyyet potig Eekivioet To maryvidl Ko Kot ™)
S1APKELR TOV TNV KOTAGTAGT) TOV TAUKTH pag, £Tol e T cvvdptnon Set Sensing Updates
Enabled tov Pawn Sensing mov ypnowonote, o yopoaktipag Aapfdvel cuveydpueve mAnpopopieg
v 70 TEPPAAAOV TOL Kol KUPIMG TOL SIVETAL 1) SLVATOTNTO VO KATAYPAWEL TOV TOAKTN OV TOV
EVTOTIGEL.

Me ™ ypnon eAEyyov porng mov Tpoopipet To branch node, to blueprint eA&yyet av o yapaxtpog
Kvelton Kot av BpioKeTol 6€ KOVTIVI am0cTACT OO TOV ToiKTY. AVAAOYQ LLE TNV TEPIMTTOON, O
YOPOKTAPOG AopPdvel TNV TeEAevTaio YvOoTH 0601 TOL TOV TOUKTY GTO XAPTY KO TNV
YPNOUOTOLEL Yo Vo 0picel Eva Tuyaio onpeio 6to yaptn o€ axtiva 500 povddwv (pixel g
Unreal). Metd, kwveiton oto onpeio owtd, pe pio tavon Kabs popd mov exavoroapfaver avth
dwadtkooio.
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Al Hoziline

< Branch f Delay c = Al MoveTo 9

C_ Branch 5 - SET
- » True » Completed p —— B » ——» D
» / Condition  False | ©» Duration [50) Pawn On Success [ Moving [

Condition E
@ Destination on Fail B
Target Actor Movement Result ¢ SET
e L B  —
~» D

In Range Moving © Acceptance Radius [5.0]
Yl Moving
Stop on Overlap [ O
L _f GetRandomPointinNavigableRadius

Jf GetActorLocation
S @ Origin Random Location @
Targ ]  RetumValue @ Return Value

Nav Data

Filter Class

3. Al Roaming

"o ) cvuTEPLPOPA TOL YOPAKTNPO dSNUIOVPYHCOUE Eva dEVTPO cuuTePLpopas (behavior tree)
Ko évay Tivako cvprepipopac(behavior tree blackboard) mov cuvodevet To dévtpo kot mapéyet
TANPOQOpPies Kol LETAPANTEG Yia TN ALTOVPYio TOL.

|

°
] Selector

) Can See Player

hangeNPCSpeed

®
(] Blackboard Based Condition
d at a ®

®
s Move To
MaveTo: Targ

®

Stoplnvestigating TR T

! Lansut
arch Player

=« FindRandomLocation l

wi» Move To
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4. Aévtpo Zvpumeprpopdic

To 0évtpo cuUTEPLPOPAC VAOTOLEL KATAGTACELS Y10 TO TAOC ATOKPIVETOL GE SLOUPOPETIKA
oevapia, ovarloya to TePPAALOV TOV Kot TIG TANPOPopieg Tov eviomilel 6To mePPdALov.

To ypNoYOTOMGaLLE Y10 VO TPOYPOUUATIGOVE TPELS POCIKES KATOGTAGELS, VO KUVITYAEL TOV
YOPOKTNPO pog LOMG ToV evtomilet kat va emttebel av Ppioketal o€ onpeio KOVIA GTOV TOIKT
(Chase Player), va gpevvd to mepipdilov av avtiAngbei v mapovacio tov maiktn (Investigate)
KoL vaL EpEVVA TNV TteAevTaia Yvootn tomobesio tov maiktm (Search Player). Enuavtiko gival vo
onuewmdel 4t Ta&vounon Tov tasks kot Tov emAoyéwv tailovv onuacio kabmg to behavior
tree Safalet Ta dedopéva pe apyn omd Tave Kot aprotepd mpog ta de&ld. Emopévamg, av éva task
petaxvnOel mo aplotepd omd Kamolo dALo, maipvel ekeivo mpotepardtnra Kot av dev dobel
TPOCOYN LIAPYEL TEPIMTOOT VO INUovpyNHovV KoTaoTdselS Tov ThavOV va, unv BELovpe 6To

TPOYPOUHLE [0S,

Y10 vodévipo Chase Player ypnotponotovue 1o khedid CanSeePlayer kot IsPlayerInRange mov
EYOvLLE OPIGEL GTOV LLOWPOTIVOKO TTOV XPNOUOTOLEL TO dEVTPO cuumepLpopds. H Aettovpyia tovg
oav petaPintég bool givar va eEAEyyovv av o yapaktpag PAETEL TOV TOIKTN Kol akoA0VOmG va,

e éy&el av o maikng Ppioketon og aktiva eniBeong dote va Tov emtebel.

Emniong ypnowomnotei tv vanpeoio ChangeNPCSpeed, n omoia av&dvel Ty toydtnTo Tov
yopoaktipa poAg to CanSeePlayer yivel OeTikd Kot 0 yopaktipag £xEl EVTOTIGEL TOV TOIKTT Yo
va Eekvnoet va TpéYEL TPOg TV KatehOuve| tov.

Apyd dnuovpynoape éva custom task, to FindPlayerLoc mov evtomilel tnv tomofecia Tov
TAiKT 0TOV YOPTN Kot waipvel Eva tuyaio onpeio 6to yapt mov £xel TpdsPacn € pia axtiva
100 pixel. Enetta petatpénet avtd 10 dSidvuopa o€ KAEWST OOTE Vo LITOPEL VAL TO YPTCLOTOCEL
o0V GTOLYEI0 O LOWPOTIVAKOG TOV OEVIPOV GUUTEPIPOPAS.

{ Event Receive Execute Al

led Pawn

'féetMtotLocatim f fr(ietw&ﬂlnﬂavigﬁemdm

@ Origin Ran
Target Retum Valve @ =
O Radw

*f Get Player Character Nav Data

» Player Index [0] ptur lue Filter Class

5. FindPlayerLoc
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‘Entetta, 610 8évipo cvumepipopdg emhéyovue éva Simple Parallel (uropodue va to Bpodue pe
de&i kKiue>Composites>Simple Parallel), pe to omoio pmopovue va kabopicovpe 00 e£E6d0v¢
amo o €i6odo.

AvoQopikd, 0 YapOKTNPOG LLOG EYEL EVTOTICEL TOV TOAKTN HOG Kot EKEL TOL divovTot dV0 EMAOYEC:
TPMOTO, UTOPEL VO KUVIYNOEL TOV TOUKTN OV 0V PPICKETOL GE KOVTEH TOV KOt ETOUEVMG, LOALG
Bpebei o KovTIVI| amOoTOON, VO UTOPECEL VoL emLTEDEL.

Me 1o task ChasePlayer, o yapaxtfipag Bpicket To didvooua mov omodnkevoe and 1o
wponyovuevo task 6mov KaTaypdpet T 0£61 TOL TAIKTN HOG KOl TO YPNCILOTOLEL Yo voL Kivn el
TPOG TNV KatevOLVOT TOL TTaiKTN Yo Vo EEKIVIIGEL VO, TOV KUV YEL.

L Ll _L_L " f Finish Execute
< Event Receive Execute Al Target is BTTash
- P »P— >

Owner Controller Controller Target | selr’]

Controlled Pawn , @ Goal Success [

“f Get Blackboard Value as Vector

Key Return Value @ °

——
{ Vector )

6. ChasePlayer

Axolov0wg, pe Evav Eleyyo bool, To dévtpo kabopilel av o yopaxtipog PpickeTol apkeTd Kovid
otov naiktn (PlayerlsinMeleeRange) kot av vai, tepvaetl 6to devtepevov task Tov simple
parallel, mov givar 1 enibeon otov maiktm pog (MeleeAttack).

Ao exel, o yapaktipag ypnotponotei to Blueprint Interface mov onpovpynoape (Combat
Interface) mov cuvdéet v enibeon e to avtiotoyo kAewdi (MeleeAttack).

© Melee Attack
£ Event Receive Execute Al

True P e P

" f Does implement Interface
T

7. Melee Attack
Zwypadou — Koutadkn
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Télog, ypnowomotovpe o task ChangeStatus cov dtakdmTn yio va aAAGEOVUE TNV KOTAGTOOT
T0V yopaktpa e Chasing, 6ov ToL divetar 1 EVIOAN Vo KUV YAEL TOV TOUKTN LG OV TNPEL TIG
napandve tpoimodécelg (torobesia maiktn, PAETEL TOV TaKTY).

7msh Execute

€ Event Receive Execute Al f Set Blackboard Value as Enum
»P—" » »
Owner Controller Key ‘ Target | 5_5”]

Controlled Pawn Success B
Success

—_——

BB Chase Status

8. ChangeStatus

210 vrodévtpo Investigate ypnoomolovpe omAd tasks yio vo kabopicovpe g Kiveitat o
YOPOKTNPOG EVD EPEVVE TNV TEPLOYN Yo TOV TtaikTn. ['1a va dtakdyovpe ) diepyosio avn
oTiaEape Eva Eeymplotd task 0mov o yapakTpag SokoOTTEL T drodkocioL:

Tf%inish Execute
€ Event Receive Execute Al | Set Blackboard Value as Bool | Play Sound at Location gt is b ’
P — > P -» ]

Owner Controller Key Sound Target | se
Controlled Pawn Value D ‘ Suce

@ Location

—

BB Investigating

7 GetActorLocation

Target Return Value @

9. BTTask Stoplnvestigating

2V TEPIMTOOT TOV O YOPAKTNPOG XOGEL OTTIKT ETOPY| LLE TOV TTAIKTY LOG KOl OEV TOV EVIOTIGEL
LE TNV €PEVLVA TOV, EMOTPEPEL GE KOTAGTAON adpdvelng. Avtd kabopiletal pe KA1 oV Eyovv
Zwypadou — Koutadkn
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oplotel oav emAoyelc KaTdotaons oto televtaio vrodévipo SearchPlayer. Av o yapoaktpog oev
BAEmeL TOV TAIKTY, TO OEVIPO CLUTEPLPOPAS TPOYWPEEL GTOV EMOUEVO EAEYYO OOV EAEYYEL TNV
TPONYOOUEVN KATAGTACT) TOL yopaktipo. Etol pmopei 1§ va kivnbel og pua toyaio tomobecio
OTOV YOPTN 1 AV EVTIOTIGEL TOV TOiKTN, Vo Yupicel Eavd oe katdotoon ChasePlayer kot va tov
KOTAOIDEEL.

L
& Selector

Selector

J HaveBeenChasing
Bla

tatus Is Equal To Chasin

s Sequence

= 0
® =¢ ChangeStatus
«= Move To ChangeStatus
MoveTo: TargetLocation

J Breaks in Player Sight

Blac d eePlayer is Is Not Set
22 Search Player

Sequence

&

=¢ FindRandomlLocation
” .
= Move To Wait 2 45
MoveTo: TargetLocabon
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10. SearchPlayer

Mze 1o task FindRandomLocation, o yopaktipog Taipvel Tnv twpivy Tov tomobecio 6To Yaptn
Kol EMAEYEL po Kovovpta pésa o€ pia. aktiva 300 povadov.

7]' Finish Execute
> Event Receive Execute Al f Set Blackboard Value as Vector 3G
L 1 > 3
Owner Controller Key Target [

Vector
Controlled Pawn @ Value | Suc

GetRandomPointl nNavigaM:R;dius

o0 GetActorLocation

@ Origin Random Location @ °

Target Return Value @ / O Radius Return Value

Nav Data

Filter Class

11. FindRandomLocation

"Emeta, kKveitoan oty tomobecio avtr ko meppévet yia Eva d1dotnpa mov opilovpe epeic, ot
ovykekpipévn mepintwon 2.4 devtepdrenta. TELOG, av dev evtomicel TaA Tov Taiktn cuveyilet
0€ KOTOOTUGN AOPAVELNG LEXPL VAL YIVEL KATL TOV UTOpel VoL 0ALAEEL TNV KOTAGTAGT TOL KOl TOAL.

11.4 TitAot, pevou

Onwc avadépape Kal mapandvw, ot Tithot vapéng Kat to pevol sival §Uo Baotkd Kal anapaitnta
vpadLka otolxeio evog maxvidlol, 100 yLoti mapouctdlouv To BEpa Tou TaVISLoU oTadLlakd aAAG Ko
ylati kateuB0vouv Tov Ttaiktn. ApxLKQ, oL TITAOL apXAG ELVOL TO ELCOYWYLKO LEPOG EVOC TtaXVLSLOU, OOV
Silvetal n Suvatdtnta atoug Snpoupyolc va TOPOUGCLACOUY TIOLoL £X0UV CUVELOPEPEL oTnV Snploupyia
TOU TTaXVLSLOU, £lTe AUTO elval Ue epyacia elte pe xopnyleg. Ta «peydAa» maviSla mou mopayovtal Le
OKOTIO TO KEPSOC SLOEKATOUHUPILWY CUXVE £XOUV APKETAE CTOUVTLO TIPOYPAUUATIOTWY/OXESLAGTWY TTOU
Tou¢ £xel avateBel n oxedlaon Tou mayvidlou kat elvat amapaitnto va avadepBbouv ota credits.
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ErtutA€ov, elval opKeTEC OL eTALPLEG TTOU XpnUATi{ouV TETOLO IPOTIEKT, I AKOUA KOl ETALPieG TTOU Ba
nBelav va mpoBalouv kat va dtadnpicouvv tn Sk Toug texvoroyla(AMD evavtiwv Intel/NVidia).

210 oy vidL pag Snpoupynoape Eva CUVTOUO ELCOYWYLKO OTIOT KE TO AoyoTuTo Tou Mavemiotniou
Matpwv. AuTto €ylve pe TN Snuloupyia evog widget kat pLag SeUTeEpnG KAUEPAC TTIOU TOTOBETHONKE OTO
«VaLO» TIOU SNULOUPYNCALE EVTOG TOU TIALXVIOLOU. XPNOLUOTIOLCALE Lo aTTAR ELKOVO jpeg LE T XPron
Tou gpyaleiou animation kat to umoBabpo tng SeUTteEPNC KAUEPAC, TO omoio odnyel otnv epdavion Twv
ETUAOYWV TOU UeVOU. Avadoplkd, UmopEoaple va SnULoupynooue eva edpé EeBwplaopatoc (fade out)
XPNOLUOTIOLWVTAG TN XPOVOAOYNoN TNG EIKOVAG, XPovilovtag Tnv va epdaviletal oto évo SeutepOAENTO
NG eloaywyng Kat va apyiostl va e€adaviletal otadlakd ota Suo tedeutaia SeutepOAENTA TOU OTIOT.

Ma to pevou Tou atxvidlol XpnOLUOTIOLOOUE VO OTTAO LLOVTEAO OTIOU O TIOUKTNG UMOpPEL va eTIAEEEL
elte va Eekwvnoel f va teppatiosl tn Asttoupyia Tou mayvidlou. Ito widget mou Snuloupynaoayle,
xpnotorotjoope SU0 TAVEA yLa TIC EMAOYEG Kal akoAoUBNaoe n emAoyn TNC YPOUUOTOCELPAG. Ta
TaveA, épa anod omntikh MAnpodopia, eival U0 KOUUTLA CUVEESEUEVA |LE YEYOVOTA WOTE Va
ovTaToKpivovTal oTLG ETIAOYEG TOU TOUKTN. 2TO TIATN A TOU KOUUTTILOU £vapéng, n Lhxovn ¢bopTwvelL To
eninedo «ThirdPersonExampleMap» tou malxviSiou kot SIVEL ora OTOV NXOVLIOUO XELPLOUOU TWV
KLVNOEWV MANKTPOAOYIOU/MOVTIKIOU WOTE O TIAKTNG VO UIMOPEL val XELPLOTEL KalL val KLVEL ToV Yapaktipa
oTo matyvibL. AvTiBeTa, | TO MATAUA TOU KOUUTTLOU TEPUATLOMOU, O TTAKTNG UIMOopEL va Teppatiost Tn
Aeltoupyia Tou matyvidlou.
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KEDANAIO 12° Kwbwkag Project

Kwdwkag Project

// Copyright 1998-2018 Epic Games, Inc. All Rights Reserved.

#pragma once

#include "CoreMinimal.h"

#tinclude "HAL/ThreadSafeCounter.h"
#include "UObject/ObjectMacros.h"
#include "UObject/UObjectGlobals.h"
#include "UObject/Object.h"
#tinclude "Misc/Guid.h"

#include "UObject/Class.h"

#include "Engine/EngineTypes.h"
#include "Engine/EngineBaseTypes.h"
#include "CollisionQueryParams.h"
#include "WorldCollision.h"

#include "GameFramework/Pawn.h"
#include "EngineDefines.h"

#include "Engine/Blueprint.h"

#include "Engine/PendingNetGame.h"
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#include "Engine/LatentActionManager.h"
#include "Engine/Gamelnstance.h"

#include "Engine/DemoNetDriver.h"

#include "World.generated.h"

class ABrush;

class ACameraActor;

class AController;

class AGameModeBase;

class AGameStateBase;

class AMatineeActor;

class APhysicsVolume;

class APlayerController;

class AWorldSettings;

class Error;

class FPhysScene;

class FTimerManager;

class FUniqueNetld;

class FWorldiInGamePerformanceTrackers;
class linterface_PostProcessVolume;
class UAISystemBase;

class UCanvas;

class UGameViewportClient;

class ULevelStreaming;

class ULocalPlayer;

class UMaterialParameterCollection;
class UMaterialParameterCollectioninstance;

class UModel;
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class UNavigationSystem;
class UNetConnection;

class UNetDriver;

class UPrimitiveComponent;
class UTexture2D;

struct FUniqueNetldRepl;

struct FEncryptionKeyResponse;

template<typename,typename> class TOctree;

/**
* Misc. Iterator types

*

*/

typedef TArray<TWeakObjectPtr<AController> >::TConstlterator FConstControllerlterator;

typedef TArray<TWeakObjectPtr<APlayerController> >::TConstlterator FConstPlayerControllerlterator;
typedef TArray<TWeakObjectPtr<APawn> >::TConstlterator FConstPawnlterator;

typedef TArray<TWeakObjectPtr<ACameraActor> >::TConstlterator FConstCameraActorlterator;
typedef TArray<class ULevel*>::TConstlterator FConstLevellterator;

typedef TArray<TWeakObjectPtr<APhysicsVolume> >::TConstlterator FConstPhysicsVolumelterator;

DECLARE_LOG_CATEGORY_EXTERN(LogSpawn, Warning, All);

DECLARE_MULTICAST_DELEGATE_OneParam(FOnActorSpawned, AActor*);

/** Proxy class that allows verification on GWorld accesses. */

class UWorldProxy
{
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public:

UWorldProxy() :

World(NULL)

{}

inline UWorld* operator->()

{

// GWorld is changed often on the game thread when in PIE, accessing on any other
thread is going to be a race condition

// In general, the rendering thread should not dereference UObjects, unless there is a
mechanism in place to make it safe

checkSlow(IsinGameThread());

return World;

inline const UWorld* operator->() const

{

checkSlow(IsinGameThread());

return World;

inline UWorld& operator*()
{

checkSlow(IsinGameThread());

return *World;

inline const UWorld& operator*() const
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checkSlow(IsinGameThread());

return *World;

inline UWorldProxy& operator=(UWorld* InWorld)

{
World = InWorld;

return *this;

inline UWorldProxy& operator=(const UWorldProxy& InProxy)
{

World = InProxy.World;

return *this;

inline bool operator==(const UWorldProxy& Other) const

{
return World == Other.World;

inline operator UWorld*() const

{
checkSlow(IsinGameThread());

return World;

inline UWorld* GetReference()
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checkSlow(IsinGameThread());

return World;

private:

UWorld* World;

/** class that encapsulates seamless world traveling */
class FSeamlessTravelHandler
{
private:
/** set when a transition is in progress */
bool bTransitionIinProgress;
/** URL we're traveling to */
FURL PendingTravelURL;
/** Guid of the destination map (for finding it in the package cache if autodownloaded) */
FGuid PendingTravelGuid;

/** whether or not we've transitioned to the entry level and are now moving on to the specified
map */

bool bSwitchedToDefaultMap;

/** set to the loaded package once loading is complete. Transition to it is performed in the next
tick where it's safe to perform the required operations */

UObject* LoadedPackage;
/** the world we are travelling from */
UWorld* CurrentWorld;

/** set to the loaded world object inside that package. This is added to the root set (so that if a
GC gets in between it won't break loading) */
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UWorld* LoadedWorld;

/** while set, pause at midpoint (after loading transition level, before loading final destination)
*/
bool bPauseAtMidpoint;

/** set when we started a new travel in the middle of a previous one and still need to clean up
that previous attempt */

bool bNeedCancelCleanUp;

/** The context we are running in. Can be used to get the FWorldContext from Engine*/
FName WorldContextHandle;

/** Real time which we started traveling at */

double SeamlessTravelStartTime = O.f;

/** copy data between the old world and the new world */

void CopyWorldData();

/** callback sent to async loading code to inform us when the level package is complete */

void SeamlessTravelLoadCallback(const FName& PackageName, UPackage* LevelPackage,
EAsyncLoadingResult::Type Result);

void SetHandlerLoadedData(UObject* InLevelPackage, UWorld* InLoadedWorld);

/** called to kick off async loading of the destination map and any other packages it requires */

void StartLoadingDestination();

public:
FSeamlessTravelHandler()
: bTransitionInProgress(false)
, PendingTravelURL(Nolnit)
, PendingTravelGuid(0, 0, 0, 0)

, bSwitchedToDefaultMap(false)
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, LoadedPackage(NULL)

, CurrentWorld(NULL)

, LoadedWorld(NULL)

, bPauseAtMidpoint(false)

, bNeedCancelCleanUp(false)
{}

/** starts traveling to the given URL. The required packages will be loaded async and Tick() will
perform the transition once we are ready

* @param InURL the URL to travel to

* @param InGuid the GUID of the destination map package

* @return whether or not we succeeded in starting the travel

*/

bool StartTravel(UWorld* InCurrentWorld, const FURL& InURL, const FGuid& InGuid);

/** @return whether a transition is already in progress */

FORCEINLINE bool IsInTransition() const

{

return bTransitionInProgress;

}

/** @return if current transition has switched to the default map; returns false if no transition is
in progress */

FORCEINLINE bool HasSwitchedToDefaultMap() const

{

return IsInTransition() && bSwitchedToDefaultMap;

/** @return the destination map that is being travelled to via seamless travel */

inline FString GetDestinationMapName() const
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return (IsinTransition() ? PendingTravelURL.Map : TEXT(""));

/** @return the destination world that has been loaded asynchronously by the seamless travel
handler. */

inline const UWorld* GetLoadedWorld() const

{

return LoadedWorld;

/** cancels transition in progress */

void CancelTravel();

/** turns on/off pausing after loading the transition map

* only valid during travel, before we've started loading the final destination
* @param bNowPaused - whether the transition should now be paused

*/

void SetPauseAtMidpoint(bool bNowPaused);

/**

* Ticks the transition; handles performing the world switch once the required packages have
been loaded

*

* @returns The new primary world if the world has changed, null if it has not
*/

ENGINE_API UWorld* Tick();
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aki

* Helper structure encapsulating functionality used to defer marking actors and their components as
pending

* kill till right before garbage collection by registering a callback.
*/
struct ENGINE_API FLevelStreamingGCHelper

{

/** Called when streamed out levels are going to be garbage collected */
DECLARE_MULTICAST _DELEGATE(FOnGCStreamedOutLevelsEvent);

static FOnGCStreamedOutLevelsEvent OnGCStreamedOutLevels;

/**

* Register with the garbage collector to receive callbacks pre and post garbage collection
*/

static void AddGarbageCollectorCallback();

/**
* Request to be unloaded.

*

* @param InLevel Level that should be unloaded
*/

static void RequestUnload( ULevel* InLevel );

/**
* Cancel any pending unload requests for passed in Level.
*/

static void CancelUnloadRequest( ULevel* InLevel );
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/**

* Prepares levels that are marked for unload for the GC call by marking their actors and
components as

* pending kill.
*/

static void PrepareStreamedOutLevelsForGC();

/**
* Verify that the level packages are no longer around.
*/

static void VerifyLevelsGotRemovedByGC();

/**
* @return The number of levels pending a purge by the garbage collector
*/

static int32 GetNumLevelsPendingPurge();

private:
/** Static array of levels that should be unloaded */
static TArray<TWeakObjectPtr<ULevel> > LevelsPendingUnload;
/** Static array of level packages that have been marked by PrepareStreamedOQutLevelsForGC */

static TArray<FName> LevelPackageNames;

/** Saved editor viewport state information */
USTRUCT()
struct ENGINE_API FLevelViewportinfo
{
GENERATED_BODY()
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/** Where the camera is positioned within the viewport. */
UPROPERTY()

FVector CamPosition;

/** The camera's position within the viewport. */
UPROPERTY()

FRotator CamRotation;

/** The zoom value for orthographic mode. */
UPROPERTY()

float CamOrthoZoom;

/** Whether camera settings have been systematically changed since the last level viewport
update. */

UPROPERTY()

bool CamUpdated;

FLevelViewportinfo()
: CamPosition(FVector::ZeroVector)
, CamRotation(FRotator::ZeroRotator)
, CamOrthoZoom(DEFAULT_ORTHOZOOM)

, CamUpdated(false)

FLevelViewportinfo(const FVector& InCamPosition, const FRotator& InCamRotation, float
InCamOrthoZoom)

: CamPosition(InCamPosition)
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, CamRotation(InCamRotation)
, CamOrthoZoom(InCamOrthoZoom)

, CamUpdated(false)

// Needed for backwards compatibility for VER_UE4_ADD_EDITOR_VIEWS, can be removed
along with it

friend FArchive& operator<<( FArchive& Ar, FLevelViewportinfo& |)

{
Ar << |.CamPosition;
Ar << |.CamRotation;

Ar << |.CamOrthoZoom;

if ( Ar.IsLoading() )
{

I.CamUpdated = true;

if (1.CamOrthoZoom ==0.f)

{
I.CamOrthoZoom = DEFAULT_ORTHOZOOM;

return Ar;

/**
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* Tick function that starts the physics tick

**/

USTRUCT()

struct FStartPhysicsTickFunction : public FTickFunction

{
GENERATED_USTRUCT_BODY()

/** World this tick function belongs to **/

class UWorld* Target;

/**
* Abstract function actually execute the tick.
* @param DeltaTime - frame time to advance, in seconds
* @param TickType - kind of tick for this frame

* @param CurrentThread - thread we are executing on, useful to pass along as new
tasks are created

* @param MyCompletionGraphEvent - completion event for this task. Useful for holding
the completetion of this task until certain child tasks are complete.

**/

virtual void ExecuteTick(float DeltaTime, enum ELevelTick TickType, ENamedThreads::Type
CurrentThread, const FGraphEventRef& MyCompletionGraphEvent) override;

/** Abstract function to describe this tick. Used to print messages about illegal cycles in the
dependency graph **/

virtual FString DiagnosticMessage() override;

template<>

struct TStructOpsTypeTraits<FStartPhysicsTickFunction> : public
TStructOpsTypeTraitsBase2<FStartPhysicsTickFunction>

{
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enum
{
WithCopy = false
2
2
J¥*
* Tick function that ends the physics tick
%
USTRUCT()

struct FEndPhysicsTickFunction : public FTickFunction

{
GENERATED_USTRUCT_BODY()

/** World this tick function belongs to **/

class UWorld* Target;

/**
* Abstract function actually execute the tick.
* @param DeltaTime - frame time to advance, in seconds
* @param TickType - kind of tick for this frame

* @param CurrentThread - thread we are executing on, useful to pass along as new
tasks are created

* @param MyCompletionGraphEvent - completion event for this task. Useful for holding
the completetion of this task until certain child tasks are complete.

**/

virtual void ExecuteTick(float DeltaTime, enum ELevelTick TickType, ENamedThreads::Type
CurrentThread, const FGraphEventRef& MyCompletionGraphEvent) override;

/** Abstract function to describe this tick. Used to print messages about illegal cycles in the
dependency graph **/
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virtual FString DiagnosticMessage() override;

template<>

struct TStructOpsTypeTraits<FEndPhysicsTickFunction> : public
TStructOpsTypeTraitsBase2<FEndPhysicsTickFunction>

{

enum

{

WithCopy = false

I
2
J¥*
* Tick function that starts the cloth tick
*%
USTRUCT()

struct FStartAsyncSimulationFunction : public FTickFunction

{
GENERATED_USTRUCT_BODY()

/** World this tick function belongs to **/

class UWorld* Target;

/**
* Abstract function actually execute the tick.
* @param DeltaTime - frame time to advance, in seconds

* @param TickType - kind of tick for this frame
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* @param CurrentThread - thread we are executing on, useful to pass along as new tasks are
created

* @param MyCompletionGraphEvent - completion event for this task. Useful for holding the
completetion of this task until certain child tasks are complete.

**/

virtual void ExecuteTick(float DeltaTime, enum ELevelTick TickType, ENamedThreads::Type
CurrentThread, const FGraphEventRef& MyCompletionGraphEvent) override;

/** Abstract function to describe this tick. Used to print messages about illegal cycles in the
dependency graph **/

virtual FString DiagnosticMessage() override;

|5

template<>

struct TStructOpsTypeTraits<FStartAsyncSimulationFunction> : public
TStructOpsTypeTraitsBase2<FStartAsyncSimulationFunction>

{
enum
{
WithCopy = false
I
I8

/* Struct of optional parameters passed to SpawnActor function(s). */

PRAGMA DISABLE_DEPRECATION_WARNINGS // Required for auto-generated functions referencing
bNoCollisionFail

struct ENGINE_API FActorSpawnParameters

{

FActorSpawnParameters();

/* A name to assign as the Name of the Actor being spawned. If no value is specified, the name
of the spawned Actor will be automatically generated using the form [Class]_[Number]. */
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FName Name;

/* An Actor to use as a template when spawning the new Actor. The spawned Actor will be
initialized using the property values of the template Actor. If left NULL the class default object (CDO) will
be used to initialize the spawned Actor. */

AActor* Template;

/* The Actor that spawned this Actor. (Can be left as NULL). */

AActor* Owner;

/* The APawn that is responsible for damage done by the spawned Actor. (Can be left as NULL).
*/

APawn* Instigator;

/* The ULevel to spawn the Actor in, i.e. the Outer of the Actor. If left as NULL the Outer of the
Owner is used. If the Owner is NULL the persistent level is used. */

class  Ulevel* Overridelevel;

/** Method for resolving collisions at the spawn point. Undefined means no override, use the
actor's setting. */

ESpawnActorCollisionHandlingMethod SpawnCollisionHandlingOverride;

private:

friend class UPackageMapClient;

/* Is the actor remotely owned. This should only be set true by the package map when it is
creating an actor on a client that was replicated from the server. */

uintl6 bRemoteOwned:1;

public:
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bool IsRemoteOwned() const { return bRemoteOwned; }

/* Determines whether spawning will not fail if certain conditions are not met. If true, spawning
will not fail because the class being spawned is “bStatic=true’ or because the class of the template Actor
is not the same as the class of the Actor being spawned. */

uintl6 bNoFail:1;

/* Determines whether the construction script will be run. If true, the construction script will
not be run on the spawned Actor. Only applicable if the Actor is being spawned from a Blueprint. */

uintl6 bDeferConstruction:1;

/* Determines whether or not the actor may be spawned when running a construction script. If
true spawning will fail if a construction script is being run. */

uintl6 bAllowDuringConstructionScript:1;

#if WITH_EDITOR

/** Determines whether the begin play cycle will run on the spawned actor when in the editor.

*/
uintl6 bTemporaryEditorActor:1;

#endif
/* Flags used to describe the spawned actor/object instance. */
EObjectFlags ObjectFlags;

I8

PRAGMA_ENABLE_DEPRECATION_WARNINGS

/**

* This encapsulate World's async trace functionality. This contains two buffers of trace data buffer and
alternates it for each tick.
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* You can use async trace using following APIs : AsyncLineTrace, AsyncSweep, AsyncOverlap
* When you use those APIs, it will be saved to AsyncTraceData
* FWorldAsyncTraceState contains two buffers to rotate each frame as you might need the result

in the next frame

* However, if you do not get the result by next frame, the result will be discarded.
* Use Delegate if you would like to get the result right away when available.

*/

struct ENGINE_API FWorldAsyncTraceState

{

FWorldAsyncTraceState();

/** Get the Buffer for input Frame */

FORCEINLINE AsyncTraceData& GetBufferForFrame (int32 Frame) { return DataBuffer|[
Frame % 2];}

/** Get the Buffer for Current Frame */

FORCEINLINE AsyncTraceData& GetBufferForCurrentFrame () { return DataBuffer|
CurrentFrame % 2];}

/** Get the Buffer for Previous Frame */

FORCEINLINE AsyncTraceData& GetBufferForPreviousFrame() { return
DataBuffer[(CurrentFrame + 1) % 2]; }

/** Async Trace Data Buffer Array. For now we only saves 2 frames. **/

AsyncTraceData DataBuffer[2];

/** Used as counter for Buffer swap for DataBuffer. Right now it's only 2, but it can change. */

int32 CurrentFrame;

#if WITH_EDITOR
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/* FAsyncPreRegisterDDCRequest - info about an async DDC request that we're going to wait on before
registering components */

class ENGINE_API FAsyncPreRegisterDDCRequest

{
/* DDC Key used for the request */
FString DDCKey;
/* Handle for Async DDC request. 0 if no longer invalid. */
uint32 Handle;
public:

/** constructor */

FAsyncPreRegisterDDCRequest(const FString& InKey, uint32 InHandle)
: DDCKey(InKey)

, Handle(InHandle)

{}

/** destructor */

~FAsyncPreRegisterDDCRequest();

/** returns true if the request is complete */

bool PollAsynchronousCompletion();

/** waits until the request is complete */

void WaitAsynchronousCompletion();

/** returns true if the DDC returned the results requested. Must only be called once. */

bool GetAsynchronousResults(TArray<uint8>& OutData);

/** get the DDC key associated with this request */
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const FString& GetKey() const { return DDCKey; }

ttendif

/**

* Contains a group of levels of a particular ELevelCollectionType within a UWorld

* and the context required to properly tick/update those levels. This object is move-only.
*/

USTRUCT()

struct ENGINE_API FLevelCollection

{
GENERATED_BODY()

FLevelCollection();

FLevelCollection(const FLevelCollection&) = delete;

FLevelCollection& operator=(const FLevelCollection&) = delete;

FLevelCollection(FLevelCollection&& Other);

FLevelCollection& operator=(FLevelCollection&& Other);

/** The destructor will clear the cached collection pointers in this collection's levels. */

~FLevelCollection();

/** Gets the type of this collection. */

ELevelCollectionType GetType() const { return CollectionType; }

/** Sets the type of this collection. */

void SetType(const ELevelCollectionType InType) { CollectionType = InType; }
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/** Gets the game state for this collection. */

AGameStateBase* GetGameState() const { return GameState; }

/** Sets the game state for this collection. */

void SetGameState(AGameStateBase* const InGameState) { GameState = InGameState; }

/** Gets the net driver for this collection. */

UNetDriver* GetNetDriver() const { return NetDriver; }

/** Sets the net driver for this collection. */

void SetNetDriver(UNetDriver* const InNetDriver) { NetDriver = InNetDriver; }

/** Gets the demo net driver for this collection. */

UDemoNetDriver* GetDemoNetDriver() const { return DemoNetDriver; }

/** Sets the demo net driver for this collection. */

void SetDemoNetDriver(UDemoNetDriver* const InDemoNetDriver) { DemoNetDriver =

InDemoNetDriver; }

*/

/** Returns the set of levels in this collection. */

const TSet<ULevel*>& GetlLevels() const { return Levels; }

/** Adds a level to this collection and caches the collection pointer on the level for fast access.

void AddLevel(ULevel* const Level);

/** Removes a level from this collection and clears the cached collection pointer on the level. */

void Removelevel(ULevel* const Level);
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/** Sets this collection's PersistentLevel and adds it to the Levels set. */

void SetPersistentLevel(ULevel* const Level);

/** Returns this collection's PersistentLevel. */

ULevel* GetPersistentLevel() const { return PersistentLevel; }

/** Gets whether this collection is currently visible. */

bool IsVisible() const { return blsVisible; }

/** Sets whether this collection is currently visible. */

void SetlsVisible(const bool binlsVisible) { blsVisible = binlsVisible; }

private:
/** The type of this collection. */

ELevelCollectionType CollectionType;

/**

* The GameState associated with this collection. This may be different than the UWorld's
GameState

* since the source collection and the duplicated collection will have their own instances.
*/
UPROPERTY()

class AGameStateBase* GameState;

/**

* The network driver associated with this collection.

* The source collection and the duplicated collection will have their own instances.
*/
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UPROPERTY()

class UNetDriver* NetDriver;

/**
* The demo network driver associated with this collection.

* The source collection and the duplicated collection will have their own instances.

*/
UPROPERTY()

class UDemoNetDriver* DemoNetDriver;

/**
* The persistent level associated with this collection.

* The source collection and the duplicated collection will have their own instances.
*/
UPROPERTY()

class ULevel* PersistentLevel;

/** All the levels in this collection. */

UPROPERTY()

TSet<ULevel*> Levels;

/**

* Whether or not this collection is currently visible. While invisible, actors in this collection's

* levels will not be rendered and sounds originating from levels in this collection will not be

played.
*/
bool blsVisible;
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template<>
struct TStructOpsTypeTraits<FLevelCollection> : public TStructOpsTypeTraitsBase2<FLevelCollection>

{

enum
{
WithCopy = false
by
by
J¥*

* A helper RAIl class to set the relevant context on a UWorld for a particular FLevelCollection within a
scope.

* The constructor will set the PersistentLevel, GameState, NetDriver, and DemoNetDriver on the world
and

* the destructor will restore the original values.

*/

class . copedLevelCollectionContextSwitc

I ENGINE_API FS dLevelCollectionContextSwitch

{

public:
/**
* Constructor that will save the current relevant values of InWorld
* and set the collection's context values for InWorld.
* The constructor that takes an index is preferred, but this one
* still exists for backwards compatibility.
*
* @param InLevelCollection The collection's context to use
* @param InWorld The world on which to set the context.
*/

FScopedLevelCollectionContextSwitch(const FLevelCollection* const InLevelCollection, UWorld*
const InWorld);
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/**

* Constructor that will save the current relevant values of InWorld
* and set the collection's context values for InWorld.

*

* @param InLevelCollectionindex The index of the collection to use
* @param InWorld The world on which to set the context.

*/

FScopedLevelCollectionContextSwitch(int32 InLevelCollectionindex, UWorld* const InWorld);

/** The destructor restores the context on the world that was saved in the constructor. */

~FScopedLevelCollectionContextSwitch();

private:

class UWorld* World;

int32 SavedTickingCollectionindex;
|3
/**

* The World is the top level object representing a map or a sandbox in which Actors and Components
will exist and be rendered.

*

* A World can be a single Persistent Level with an optional list of streaming levels that are loaded and
unloaded via volumes and blueprint functions

* or it can be a collection of levels organized with a World Composition.

*

* In a standalone game, generally only a single World exists except during seamless area transitions
when both a destination and current world exists.

* In the editor many Worlds exist: The level being edited, each PIE instance, each editor tool which has
an interactive rendered viewport, and many more.
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*/

UCLASS(customConstructor, config=Engine)
class ENGINE_API UWorld final : public UObject, public FNetworkNotify

{
GENERATED_UCLASS_BODY()

~UWorld();

#if WITH_EDITORONLY_DATA
/** List of all the layers referenced by the world's actors */
UPROPERTY()

TArray< class ULayer* > Layers;

// Group actors currently "active"
UPROPERTY(transient)

TArray<AActor*> ActiveGroupActors;

/** Information for thumbnail rendering */
UPROPERTY(VisibleAnywhere, Instanced, Category=Thumbnail)
class UThumbnaillnfo* Thumbnaillnfo;

#endif // WITH_EDITORONLY_DATA

/** Persistent level containing the world info, default brush and actors spawned during
gameplay among other things */

UPROPERTY(Transient)

class ULevel* PersistentLevel;
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/** The NAME_GameNetDriver game connection(s) for client/server communication */
UPROPERTY(Transient)

class UNetDriver* NetDriver;

/** Line Batchers. All lines to be drawn in the world. */
UPROPERTY(Transient)

class ULineBatchComponent* LineBatcher;

/** Persistent Line Batchers. They don't get flushed every frame. */
UPROPERTY(Transient)

class ULineBatchComponent* PersistentLineBatcher;

/** Foreground Line Batchers. This can't be Persistent. */
UPROPERTY(Transient)

class ULineBatchComponent* ForegroundLineBatcher;

/** Instance of this world's game-specific networking management */
UPROPERTY(Transient)

class AGameNetworkManager* NetworkManager;

/** Instance of this world's game-specific physics collision handler */
UPROPERTY(Transient)

class UPhysicsCollisionHandler* PhysicsCollisionHandler;

/** Array of any additional objects that need to be referenced by this world, to make sure they
aren't GC'd */

UPROPERTY(Transient)
TArray<UObject*>

ExtraReferencedObjects;
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J¥*
* External modules can have additional data associated with this UWorld.
* This is a list of per module world data objects. These aren't
* loaded/saved by default.

*/

UPROPERTY(Transient)

TArray<UObject*> PerModuleDataObijects;

/** Level collection. ULevels are referenced by FName (Package name) to avoid serialized
references. Also contains offsets in world units */

UPROPERTY(Transient)

TArray<class ULevelStreaming*> StreaminglLevels;

/** Prefix we used to rename streaming levels, non empty in PIE and standalone preview */
UPROPERTY()

FString
StreaminglLevelsPrefix;

/** Pointer to the current level in the queue to be made visible, NULL if none are pending.
*/
UPROPERTY(Transient)

class ULevel*
CurrentLevelPendingVisibility;

/** Pointer to the current level in the queue to be made invisible, NULL if none are pending.
*/
UPROPERTY(Transient)

class ULevel*
CurrentLevelPendinglnvisibility;
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private:

public:

called.

/** Fake NetDriver for capturing network traffic to record demos

*/
UPROPERTY()
class UDemoNetDriver* DemoNetDriver;
/** Particle event manager **/
UPROPERTY()
class AParticleEventManager* MyParticleEventManager;

/** DefaultPhysicsVolume used for whole game **/
UPROPERTY()

APhysicsVolume*
DefaultPhysicsVolume;

/** View locations rendered in the previous frame, if any. */

TArray<FVector>
ViewLocationsRenderedLastFrame;

/** set for one tick after completely loading and initializing a new world
* (regardless of whether it's LoadMap() or seamless travel)

*/

uint32 bWorldWasLoadedThisTick:1;

/**

* Triggers a call to PostLoadMap() the next Tick, turns off loading movie if LoadMap() has been

*/
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private:

uint32 bTriggerPostLoadMap:1;

/** The world's navmesh */
UPROPERTY(Transient)

class UNavigationSystem* NavigationSystem;

/** The current GameMode, valid only on the server */

UPROPERTY(Transient)

class AGameModeBase* AuthorityGameMode;

/** The replicated actor which contains game state information that can be accessible to clients.
Direct access is not allowed, use GetGameState<>() */

UPROPERTY(Transient)

class AGameStateBase* GameState;

/** The Al System handles generating pathing information and Al behavior */
UPROPERTY(Transient)

class UAISystemBase* AlSystem;

/** RVO avoidance manager used by game */
UPROPERTY(Transient)

class UAvoidanceManager* AvoidanceManager;

/** Array of levels currently in this world. Not serialized to disk to avoid hard references.

*/
UPROPERTY(Transient)

TArray<class ULevel*> Levels;
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public:

/** Array of level collections currently in this world. */
UPROPERTY(Transient, NonTransactional)

TArray<FLevelCollection> LevelCollections;

/** Index of the level collection that's currently ticking. */

int32
ActivelevelCollectionindex;

/** Creates the dynamic source and static level collections if they don't already exist. */

void ConditionallyCreateDefaultLevelCollections();

#if WITH_EDITOR

/** Hierarchical LOD System. Used when WorldSetting.bEnableHierarchicalLODSystem is true */

struct FHierarchicalLODBuilder* HierarchicalLODBuilder;

#endif // WITH_EDITOR

private:

/** Pointer to the current level being edited. Level has to be in the Levels array and ==

PersistentLevel in the game. */
UPROPERTY(Transient)
class ULevel* CurrentlLevel;
UPROPERTY(Transient)
class UGamelnstance* OwningGamelnstance;

/** Parameter collection instances that hold parameter overrides for this world. */
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UPROPERTY(Transient)

TArray<class UMaterialParameterCollectionInstance*> ParameterCollectionlnstances;

/**

* Canvas object used for drawing to render targets from blueprint functions eg
DrawMaterialToRenderTarget.

* This is cached as UCanvas creation takes >100ms.
*/
UPROPERTY(Transient)

UCanvas* CanvasForRenderingToTarget;

UPROPERTY(Transient)

UCanvas* CanvasForDrawMaterialToRenderTarget;

public:
/** Set the pointer to the Navgation system. */

void SetNavigationSystem( UNavigationSystem* InNavigationSystem);

/** The interface to the scene manager for this world. */

class FScenelnterface* Scene;

/** The current renderer feature level of this world */

ERHIFeatureLevel::Type Featurelevel;

#if WITH_EDITORONLY_DATA

/** Saved editor viewport states - one for each view type. Indexed using ELevelViewportType
from UnrealEdTypes.h. */

UPROPERTY(NonTransactional)

TArray<FLevelViewportinfo> EditorViews;
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ttendif

/**
* Set the CurrentLevel for this world.

* @return true if the current level changed.
*/

bool SetCurrentLevel( class ULevel* InLevel );

/** Get the CurrentLevel for this world. **/

class ULevel* GetCurrentLevel() const;

/** A static map that is populated before loading a world from a package. This is so UWorld can
look up its WorldType in ::PostLoad */

static TMap<FName, EWorldType::Type> WorldTypePreLoadMap;

/** Map of blueprints that are being debugged and the object instance they are debugging. */

typedef TMap<TWeakObjectPtr<class UBlueprint>, TWeakObjectPtr<UObject> >
FBlueprintToDebuggedObjectMap;

/** Return the array of objects currently bieng debugged. */

const FBlueprintToDebuggedObjectMap& GetBlueprintObjectsBeingDebugged() const{ return
BlueprintObjectsBeingDebugged; };

/** Creates a new FX system for this world */

void CreateFXSystem();

#if WITH_EDITOR

/** Change the feature level that this world is current rendering with */
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void ChangeFeatureLevel(ERHIFeaturelevel::Type InFeaturelLevel, bool
bShowSlowProgressDialog = true);

void RecreateScene(ERHIFeaturelevel::Type InFeatureLevel);

#endif // WITH_EDITOR

/**
* Sets whether or not this world is ticked by the engine, but use it at your own risk! This could

* have unintended consequences if used carelessly. That said, for worlds that are not
interactive

* and not rendering, it can save the cost of ticking them. This should probably never be used
* for a primary game world.

*/

void SetShouldTick(const bool biInShouldTick) { bShouldTick = bInShouldTick; }

/** Returns whether or not this world is currently ticking. See SetShouldTick. */

bool ShouldTick() const { return bShouldTick; }

private:

/** List of all the controllers in the world. */

TArray<TWeakObjectPtr<class AController> > ControllerList;

/** List of all the player controllers in the world. */

TArray<TWeakObjectPtr<class APlayerController> > PlayerControllerList;

/** List of all the pawns in the world. */

TArray<TWeakObjectPtr<class APawn> > PawnlList;
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/** List of all the cameras in the world that auto-activate for players. */

TArray<TWeakObjectPtr<ACameraActor> > AutoCameraActorList;

/** List of all physics volumes in the world. Does not include the DefaultPhysicsVolume. */

TArray<TWeakObjectPtr<APhysicsVolume> > NonDefaultPhysicsVolumelist;

/** Physics scene for this world. */

FPhysScene* PhysicsScene;

/** Set of components that need updates at the end of the frame */

TSet<TWeakObjectPtr<UActorComponent> > ComponentsThatNeedEndOfFrameUpdate;

/** Set of components that need recreates at the end of the frame */

TSet<TWeakObjectPtr<UActorComponent> >
ComponentsThatNeedEndOfFrameUpdate_OnGameThread,;

/** The state of async tracing - abstracted into its own object for easier reference */

FWorldAsyncTraceState AsyncTraceState;

[** Obijects currently being debugged in Kismet */

FBlueprintToDebuggedObjectMap BlueprintObjectsBeingDebugged;

/** Whether the render scene for this World should be created with HitProxies or not */

bool bRequiresHitProxies;

/** Whether to do any ticking at all for this world. */

bool bShouldTick;
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/** a delegate that broadcasts a notification whenever an actor is spawned */

FOnActorSpawned OnActorSpawned;

/** Reset Async Trace Buffer **/

void ResetAsyncTrace();

/** Wait for all Async Trace Buffer to be done **/

void WaitForAllAsyncTraceTasks();

/** Finish Async Trace Buffer **/

void FinishAsyncTrace();

/** Utility function that is used to ensure that a World has the correct WorldSettings */

void RepairWorldSettings();

/** Gameplay timers. */

class FTimerManager* TimerManager;

/** Latent action manager. */

struct FLatentActionManager LatentActionManager;

/** Whether we have a pending call to BuildStreamingData(). */

uint32 bStreamingDataDirty:1;

/** Timestamp (in FPlatformTime::Seconds) when the next call to BuildStreamingData() should
be made, if bDirtyStreamingData is true. */

double BuildStreamingDataTimer;

DECLARE_EVENT_OneParam(UWorld, FOnNetTickEvent, float);
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DECLARE_EVENT(UWorld, FOnTickFlushEvent);
/** Event to gather up all net drivers and call TickDispatch at once */

FOnNetTickEvent TickDispatchEvent;

/** Event to gather up all net drivers and call TickFlush at once */

FOnNetTickEvent TickFlushEvent;

/** Event to gather up all net drivers and call PostTickFlush at once */

FOnTickFlushEvent PostTickFlushEvent;

/** All registered net drivers TickDispatch() */
void BroadcastTickDispatch(float DeltaTime)
{

TickDispatchEvent.Broadcast(DeltaTime);
}
/** All registered net drivers TickFlush() */
void BroadcastTickFlush(float DeltaTime)
{

TickFlushEvent.Broadcast(DeltaTime);
}
/** All registered net drivers PostTickFlush() */
void BroadcastPostTickFlush(float DeltaTime)

{

PostTickFlushEvent.Broadcast();

/** Called when the number of levels changes. */

DECLARE_EVENT(UWorld, FOnLevelsChangedEvent);
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/** Broadcasts whenever the number of levels changes */

FOnLevelsChangedEvent LevelsChangedEvent;

#if WITH_EDITOR

/** Broadcasts that selected levels have changed. */

void BroadcastSelectedLevelsChanged();

#endif // WITH_EDITOR

#if WITH_EDITORONLY_DATA

/** Called when selected level list changes. */

DECLARE_EVENT( UWorld, FOnSelectedLevelsChangedEvent);

/** Broadcasts whenever selected level list changes. */

FOnSelectedLevelsChangedEvent SelectedlLevelsChangedEvent;

/** Array of selected levels currently in this world. Not serialized to disk to avoid hard
references. */

UPROPERTY(Transient)

TArray<class ULevel*> SelectedLevels;

/** Disables the broadcasting of level selection change. Internal use only. */
uint32 bBroadcastSelectionChange:1;
#endif //WITH_EDITORONLY_DATA
public:
/** The URL that was used when loading this World.
*/

FURL URL;
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/** Interface to the FX system managing particles and related effects for this world.
*/

class FFXSystemInterface* FXSystem;

/** Data structures for holding the tick functions that are associated with the world (line
batcher, etc) **/

class FTickTaskLevel* TickTaskLevel;

/** Whether we are in the middle of ticking actors/components or not
*/

bool binTick;

/** Whether we have already built the collision tree or not

bool blsBuilt;

/** We are in the middle of actor ticking, so add tasks for newly spawned actors
*/

bool

bTickNewlySpawned;

/** The current ticking group

*/

ETickingGroup TickGroup;

/** Tick function for starting physics

*/

FStartPhysicsTickFunction StartPhysicsTickFunction;
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/** Tick function for ending physics

*/

FEndPhysicsTickFunction EndPhysicsTickFunction;

/** Tick function for starting cloth simulation

*/

FStartAsyncSimulationFunction StartAsyncTickFunction;

/**

* Indicates that during world ticking we are doing the final component update of dirty
components

* (after PostAsyncWork and effect physics scene has run.
*/

bool
bPostTickComponentUpdate;

/** Counter for allocating game- unique controller player numbers

*/
int32 PlayerNum;
/** Whether world object has been initialized via Init()

*/

bool
blsWorldInitialized;

/** Number of frames to delay Streaming Volume updating, useful if you preload a bunch of
levels but the camera hasn't caught up yet (INDEX_NONE for infinite) */

int32
StreamingVolumeUpdateDelay;
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/** Is level streaming currently frozen?

*/
bool
blsLevelStreamingFrozen;

/** Is forcibly unloading streaming levels?

*/
bool
bShouldForceUnloadStreaminglLevels;

/** Is forcibly making streaming levels visible?

*/
bool
bShouldForceVisibleStreaminglLevels;

/** True we want to execute a call to UpdateCulledTriggerVolumes during Tick */

bool
bDoDelayedUpdateCullDistanceVolumes;

/** The type of world this is. Describes the context in which it is being used (Editor, Game,
Preview etc.) */

EWorldType::Type WorldType;

/** Force UsesGameHiddenFlags to return true. */

DEPRECATED(4.14, "bHack_Force_UsesGameHiddenFlags_True is deprecated. Please use
EWorldType::GamePreview (etc.) to enforce correct hidden flag usage for preview scenes.")

bool
bHack Force_UsesGameHiddenFlags True;

/** If true this world is in the process of running the construction script for an actor */
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bool
blsRunningConstructionScript;

/** If true this world will tick physics to simulate. This isn't same as having Physics Scene.
* You need Physics Scene if you'd like to trace. This flag changed ticking */

bool
bShouldSimulatePhysics;

#if IUE_BUILD_SHIPPING

/** If TRUE, 'hidden' components will still create render proxy, so can draw info (see
USceneComponent::ShouldRender) */

bool
bCreateRenderStateForHiddenComponents;

#endif // 'UE_BUILD_SHIPPING

#if WITH_EDITOR
/** this is special flag to enable collision by default for components that are not Volume
* currently only used by editor level viewport world, and do not use this for in-game scene
*/

bool
bEnableTraceCollision;

t#endif

/** When non-'None', all line traces where the TraceTag match this will be drawn */

FName DebugDrawTraceTag;

/** When set to true, all scene queries will be drawn */

bool bDebugDrawAllTraceTags;

#if [(UE_BUILD_SHIPPING || UE_BUILD_TEST)
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bool DebugDrawSceneQueries(const FName& UsedTraceTag) const

{
return (bDebugDrawAllTraceTags | | ((DebugDrawTraceTag != NAME_None) &&

(DebugDrawTraceTag == UsedTraceTag))) && IsinGameThread();

ttendif

}

/** An array of post processing volumes, sorted in ascending order of priority.
*/

TArray< linterface_PostProcessVolume * > PostProcessVolumes;

/** Set of AudioVolumes sorted by */
// TODO: Make this be property UPROPERTY(Transient)

TSet<class AAudioVolume*> AudioVolumes;

/** Handle to the active audio device for this world. */

uint32 AudioDeviceHandle;

/** Time in FPlatformTime::Seconds unbuilt time was last encountered. 0 means not yet.
*/

double LastTimeUnbuiltLightingWasEncountered;

/** Time in seconds since level began play, but IS paused when the game is paused, and IS

dilated/clamped. */

float TimeSeconds;

/** Time in seconds since level began play, but IS NOT paused when the game is paused, and IS

dilated/clamped. */

float UnpausedTimeSeconds;
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/** Time in seconds since level began play, but IS NOT paused when the game is paused, and IS
NOT dilated/clamped. */

float RealTimeSeconds;

/** Time in seconds since level began play, but IS paused when the game is paused, and IS NOT
dilated/clamped. */

float AudioTimeSeconds;

/** Frame delta time in seconds adjusted by e.g. time dilation. */

float DeltaTimeSeconds;

/** time at which to start pause **/

float PauseDelay;

/** Current location of this world origin */

FIntVector OriginLocation;

/** Requested new world origin location */

FIntVector RequestedOriginLocation;

/** World origin offset value. Non-zero only for a single frame when origin is rebased */

FVector OriginOffsetThisFrame;

/** All levels information from which our world is composed */
UPROPERTY()

class UWorldComposition* WorldComposition;

/** Whether we flushing level streaming state */

EFlushLevelStreamingType FlushLevelStreamingType;
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public:
/** The type of travel to perform next when doing a server travel */

ETravelType NextTravelType;

/** The URL to be used for the upcoming server travel */

FString NextURL;

/** Amount of time to wait before traveling to next map, gives clients time to receive final RPCs
@see ServerTravelPause */

float NextSwitchCountdown;

/** array of levels that were loaded into this map via PrepareMapChange() /
CommitMapChange() (to inform newly joining clients) */

TArray<FName> PreparingLevelNames;

/** Name of persistent level if we've loaded levels via CommitMapChange() that aren't normally
in the StreamingLevels array (to inform newly joining clients) */

FName CommittedPersistentLevelName;

/**
* This is a int on the level which is set when a light that needs to have lighting rebuilt

* is moved. This is then checked in CheckMap for errors to let you know that this level should

* have lighting rebuilt.
**/

uint32 NumLightingUnbuiltObjects;
uint32 NumUnbuiltReflectionCaptures;
/** Num of components missing valid texture streaming data. Updated in map check. */
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int32 NumTextureStreamingUnbuiltComponents;

/** Num of resources that have changed since the last texture streaming build. Updated in map
check. */

int32 NumTextureStreamingDirtyResources;

/** frame rate is below DesiredFrameRate, so drop high detail actors */

uint32 bDropDetail:1;

/** frame rate is well below DesiredFrameRate, so make LOD more aggressive */

uint32 bAggressiveLOD:1;

/** That map is default map or not **/

uint32 bisDefaultLevel:1;

/** Whether it was requested that the engine bring up a loading screen and block on async
loading. */

uint32 bRequestedBlockOnAsynclLoading:1;

/** Whether actors have been initialized for play */

uint32 bActorslinitialized:1;

/** Whether BeginPlay has been called on actors */

uint32 bBegunPlay:1;

/** Whether the match has been started */

uint32 bMatchStarted:1;

/** When ticking the world, only update players. */
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uint32 bPlayersOnly:1;

/** Indicates that at the end the frame bPlayersOnly will be set to true. */

uint32 bPlayersOnlyPending:1;

/** Is the world in its actor initialization phase. */

uint32 bStartup:1;

/** Is the world being torn down */

uint32 bisTearingDown:1;

/**

* This is a bool that indicates that one or more blueprints in the level (blueprint instances, level
script, etc)

* have compile errors that could not be automatically resolved.
*/

uint32 bKismetScriptError:1;

// Kismet debugging flags - they can be only editor only, but they're uint32, so it doens't make
much difference

uint32 bDebugPauseExecution:1;

/** When set, camera is potentially moveable even when paused */

uint32 blsCameraMoveableWhenPaused:1;

/** Indicates this scene always allows audio playback. */

uint32 bAllowAudioPlayback:1;

/** When set, will tell us to pause simulation after one tick. If a breakpoint is encountered
before tick is complete we will stop there instead. */
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uint32 bDebugFrameStepExecution:1;

/** Keeps track whether actors moved via PostEditMove and therefore constraint syncup should
be performed. */

UPROPERTY(transient)

uint32 bAreConstraintsDirty:1;

#if WITH_EDITORONLY_DATA

/** List of DDC async requests we need to wait on before we register components. Game thread
only. */

TArray<TSharedPtr<FAsyncPreRegisterDDCRequest>> AsyncPreRegisterDDCRequests;

ttendif

//Experimental: In game performance tracking.

FWorldInGamePerformanceTrackers* PerfTrackers;

/**
* UWorld default constructor
*/

UWorld(const FObjectlInitializer& Objectlnitializer = FObjectlnitializer::Get());

// LINE TRACE

/**

* Trace a ray against the world using a specific channel and return if a blocking hit is found.
* @param Start Start location of the ray

* @param End End location of the ray

* @param TraceChannel The 'channel' that this ray is in, used to determine which
components to hit

* @param Params Additional parameters used for the trace
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* @param ResponseParamResponseContainer to be used for this trace
* @return TRUE if a blocking hit is found
*/

bool LineTraceTestByChannel(const FVector& Start,const FVector& End,ECollisionChannel
TraceChannel, const FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam,
const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;

/**

* Trace a ray against the world using object types and return if a blocking hit is found.
* @param Start Start location of the ray

* @param End End location of the ray

* @param ObjectQueryParams List of object types it's looking for

* @param Params Additional parameters used for the trace

* @return TRUE if any hit is found
*/

bool LineTraceTestByObjectType(const FVector& Start,const FVector& End,const
FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**

* Trace a ray against the world using a specific profile and return if a blocking hit is found.
* @param Start Start location of the ray

* @param End End location of the ray

@param ProfileName The 'profile' used to determine which components to hit

@param Params Additional parameters used for the trace

*

@return TRUE if a blocking hit is found
*/

bool LineTraceTestByProfile(const FVector& Start, const FVector& End, FName ProfileName,
const FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;
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/**

* Trace a ray against the world using a specific channel and return the first blocking hit
* @param OutHit First blocking hit found

* @param Start Start location of the ray

* @param End End location of the ray

* @param TraceChannel The 'channel' that this ray is in, used to determine which
components to hit

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace
* @return TRUE if a blocking hit is found

*/

bool LineTraceSingleByChannel(struct FHitResult& OutHit,const FVector& Start,const FVector&
End,ECollisionChannel TraceChannel,const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;

/**
* Trace a ray against the world using object types and return the first blocking hit

* @param OutHit First blocking hit found

* @param Start Start location of the ray

* @param End End location of the ray

* @param ObjectQueryParams  List of object types it's looking for
* @param Params Additional parameters used for the trace

* @return TRUE if any hit is found
*/

bool LineTraceSingleByObjectType(struct FHitResult& OutHit,const FVector& Start,const
FVector& End,const FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionQueryParams&
Params = FCollisionQueryParams::DefaultQueryParam) const;

/**
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* Trace a ray against the world using a specific profile and return the first blocking hit
* @param OutHit First blocking hit found
* @param Start Start location of the ray

* @param End End location of the ray

*

@param ProfileName The 'profile' used to determine which components to hit
* @param Params Additional parameters used for the trace

* @return TRUE if a blocking hit is found

*/

bool LineTraceSingleByProfile(struct FHitResult& OutHit, const FVector& Start, const FVector&
End, FName ProfileName, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**

* Trace a ray against the world using a specific channel and return overlapping hits and then
first blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array

* Only the single closest blocking result will be generated, no tests will be done after that
* @param OutHits Array of hits found between ray and the world

* @param Start Start location of the ray

* @param End End location of the ray

* @param TraceChannel The 'channel' that this ray is in, used to determine which
components to hit

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace
* @return TRUE if OutHits contains any blocking hit entries

*/

bool LineTraceMultiByChannel(TArray<struct FHitResult>& OutHits,const FVector& Start,const
FVector& End,ECollisionChannel TraceChannel,const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;
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aki

* Trace a ray against the world using object types and return overlapping hits and then first
blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array
* Only the single closest blocking result will be generated, no tests will be done after that

* @param OutHits Array of hits found between ray and the world

* @param Start Start location of the ray

* @param End End location of the ray

* @param ObjectQueryParams List of object types it's looking for
* @param Params Additional parameters used for the trace

* @return TRUE if any hit is found
*/
bool LineTraceMultiByObjectType(TArray<struct FHitResult>& OutHits,const FVector&

Start,const FVector& End,const FCollisionObjectQueryParams& ObjectQueryParams, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

/**

* Trace a ray against the world using a specific profile and return overlapping hits and then first
blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array
* Only the single closest blocking result will be generated, no tests will be done after that
* @param OutHits Array of hits found between ray and the world
* @param Start Start location of the ray
* @param End End location of the ray
* @param ProfileName The 'profile' used to determine which components to hit
* @param Params Additional parameters used for the trace
* @return TRUE if OutHits contains any blocking hit entries
*/
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bool LineTraceMultiByProfile(TArray<struct FHitResult>& OutHits, const FVector& Start, const
FVector& End, FName ProfileName, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**

* Sweep a shape against the world using a specific channel and return if a blocking hit is found.
* @param Start Start location of the shape

* @param End End location of the shape

* @param TraceChannel The 'channel' that this trace uses, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace

* @return TRUE if a blocking hit is found

*/

bool SweepTestByChannel(const FVector& Start, const FVector& End, const FQuat& Rot,
ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const FCollisionQueryParams&

Params = FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams&
ResponseParam = FCollisionResponseParams::DefaultResponseParam) const;

/**

* Sweep a shape against the world using object types and return if a blocking hit is found.
* @param Start Start location of the shape

* @param End End location of the shape

* @param ObjectQueryParams  List of object types it's looking for

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule
* @param Params Additional parameters used for the trace
* @return TRUE if any hit is found

*/
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bool SweepTestByObjectType(const FVector& Start, const FVector& End, const FQuat& Rot,
const FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

/**

* Sweep a shape against the world using a specific profile and return if a blocking hit is found.
* @param Start Start location of the shape

* @param End End location of the shape

*

@param ProfileName The 'profile' used to determine which components to hit
* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @return TRUE if a blocking hit is found

*/

bool SweepTestByProfile(const FVector& Start, const FVector& End, const FQuat& Rot, FName
ProfileName, const FCollisionShape& CollisionShape, const FCollisionQueryParams& Params) const;

J¥*
* Sweep a shape against the world and return the first blocking hit using a specific channel
* @param OutHit First blocking hit found
* @param Start Start location of the shape
* @param End End location of the shape

* @param TraceChannel The 'channel' that this trace is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace
* @return TRUE if OutHits contains any blocking hit entries

*/
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bool SweepSingleByChannel(struct FHitResult& OutHit, const FVector& Start, const FVector&
End, const FQuat& Rot, ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, const
FCollisionResponseParams& ResponseParam = FCollisionResponseParams::DefaultResponseParam)
const;

/**
* Sweep a shape against the world and return the first blocking hit using object types

* @param OutHit First blocking hit found

* @param Start Start location of the shape
* @param End End location of the shape
* @param ObjectQueryParams  List of object types it's looking for

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

*

@return TRUE if any hit is found
*/

bool SweepSingleByObjectType(struct FHitResult& OutHit, const FVector& Start, const FVector&
End, const FQuat& Rot, const FCollisionObjectQueryParams& ObjectQueryParams, const
FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**
* Sweep a shape against the world and return the first blocking hit using a specific profile
* @param OutHit First blocking hit found
* @param Start Start location of the shape
* @param End End location of the shape
@param ProfileName The 'profile' used to determine which components to hit
@param CollisionShape CollisionShape - supports Box, Sphere, Capsule
* @param Params Additional parameters used for the trace
* @return TRUE if OutHits contains any blocking hit entries
*/
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bool SweepSingleByProfile(struct FHitResult& OutHit, const FVector& Start, const FVector& End,
const FQuat& Rot, FName ProfileName, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

/**

* Sweep a shape against the world and return all initial overlaps using a specific channel
(including blocking) if requested, then overlapping hits and then first blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array

* Only the single closest blocking result will be generated, no tests will be done after that
* @param OutHits Array of hits found between ray and the world

* @param Start Start location of the shape

* @param End End location of the shape

* @param TraceChannel The 'channel' that this ray is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace

* @return TRUE if OutHits contains any blocking hit entries

*/

bool SweepMultiByChannel(TArray<struct FHitResult>& OutHits, const FVector& Start, const
FVector& End, const FQuat& Rot, ECollisionChannel TraceChannel, const FCollisionShape&
CollisionShape, const FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam,
const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;

/**

* Sweep a shape against the world and return all initial overlaps using object types (including
blocking) if requested, then overlapping hits and then first blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array

* Only the single closest blocking result will be generated, no tests will be done after that
* @param OutHits Array of hits found between ray and the world

* @param Start Start location of the shape
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* @param End End location of the shape
* @param ObjectQueryParams  List of object types it's looking for
* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

*

@return TRUE if any hit is found
*/

bool SweepMultiByObjectType(TArray<struct FHitResult>& OutHits, const FVector& Start, const
FVector& End, const FQuat& Rot, const FCollisionObjectQueryParams& ObjectQueryParams, const
FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**

* Sweep a shape against the world and return all initial overlaps using a specific profile, then
overlapping hits and then first blocking hit

* Results are sorted, so a blocking hit (if found) will be the last element of the array

* Only the single closest blocking result will be generated, no tests will be done after that
* @param OutHits Array of hits found between ray and the world

* @param Start Start location of the shape

* @param End End location of the shape

* @param ProfileName The 'profile' used to determine which components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @return TRUE if OutHits contains any blocking hit entries

*/

bool SweepMultiByProfile(TArray<FHitResult>& OutHits, const FVector& Start, const FVector&

End, const FQuat& Rot, FName ProfileName, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

/**

* Test the collision of a shape at the supplied location using a specific channel, and return if any
blocking overlap is found
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* @param Pos Location of center of box to test against the world

* @param TraceChannel The 'channel' that this query is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule, Convex

*

@param Params Additional parameters used for the trace

*

@param ResponseParam ResponseContainer to be used for this trace
* @return TRUE if any blocking results are found
*/

bool OverlapBlockingTestByChannel(const FVector& Pos, const FQuat& Rot, ECollisionChannel
TraceChannel, const FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;

/**

* Test the collision of a shape at the supplied location using a specific channel, and return if any
blocking or overlapping shape is found

* @param Pos Location of center of box to test against the world

* @param TraceChannel The 'channel' that this query is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule, Convex

*

@param Params Additional parameters used for the trace

* @param ResponseParam ResponseContainer to be used for this trace
* @return TRUE if any blocking or overlapping results are found

*/

bool OverlapAnyTestByChannel(const FVector& Pos, const FQuat& Rot, ECollisionChannel
TraceChannel, const FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam) const;

/**

* Test the collision of a shape at the supplied location using object types, and return if any
overlap is found
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* @param Pos Location of center of box to test against the world

* @param ObjectQueryParams List of object types it's looking for

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule, Convex
* @param Params Additional parameters used for the trace

* @return TRUE if any blocking results are found

*/

bool OverlapAnyTestByObjectType(const FVector& Pos, const FQuat& Rot, const
FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

/**

* Test the collision of a shape at the supplied location using a specific profile, and return if any
blocking overlap is found

* @param Pos Location of center of box to test against the world

* @param ProfileName The 'profile' used to determine which components to hit
* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @return TRUE if any blocking results are found

*/

bool OverlapBlockingTestByProfile(const FVector& Pos, const FQuat& Rot, FName ProfileName,
const FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

/**

* Test the collision of a shape at the supplied location using a specific profile, and return if any
blocking or overlap is found

* @param Pos Location of center of box to test against the world

* @param ProfileName The 'profile' used to determine which components to hit
* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @return TRUE if any blocking or overlapping results are found
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*/

bool OverlapAnyTestByProfile(const FVector& Pos, const FQuat& Rot, FName ProfileName,
const FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

aki

* Test the collision of a shape at the supplied location using a specific channel, and determine
the set of components that it overlaps

* @param OutOverlaps Array of components found to overlap supplied box
* @param Pos Location of center of shape to test against the world

* @param TraceChannel The 'channel' that this query is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace

* @return TRUE if OutOverlaps contains any blocking results

*/

bool OverlapMultiByChannel(TArray<struct FOverlapResult>& OutOverlaps, const FVector& Pos,
const FQuat& Rot, ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, const

FCollisionResponseParams& ResponseParam = FCollisionResponseParams::DefaultResponseParam)
const;

/**

* Test the collision of a shape at the supplied location using object types, and determine the
set of components that it overlaps

* @param OutOverlaps Array of components found to overlap supplied box

* @param Pos Location of center of shape to test against the world

* @param ObjectQueryParams  List of object types it's looking for
* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule
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* @param Params Additional parameters used for the trace
* @return TRUE if any overlap is found
*/

bool OverlapMultiByObjectType(TArray<struct FOverlapResult>& OutOverlaps, const FVector&
Pos, const FQuat& Rot, const FCollisionObjectQueryParams& ObjectQueryParams, const
FCollisionShape& CollisionShape, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam) const;

aki

* Test the collision of a shape at the supplied location using a specific profile, and determine
the set of components that it overlaps

* @param OutOverlaps Array of components found to overlap supplied box
* @param Pos Location of center of shape to test against the world

* @param ProfileName The 'profile' used to determine which components to hit

*

@param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @return TRUE if OutOverlaps contains any blocking results

*/

bool OverlapMultiByProfile(TArray<struct FOverlapResult>& OutOverlaps, const FVector& Pos,

const FQuat& Rot, FName ProfileName, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam) const;

// COMPONENT SWEEP

/**

* Sweep the geometry of the supplied component, and determine the set of components that
it hits.

* @note The overload taking rotation as an FQuat is slightly faster than the version using
FRotator (which will be converted to an FQuat)..

* @param OutHits Array of hits found between ray and the world

* @param PrimComp Component's geometry to test against the world. Transform of this
component is ignored
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* @param Start Start location of the trace
* @param End End location of the trace
* @param Rot Rotation of PrimComp geometry for test against the world (rotation

remains constant over sweep)
* @param Params Additional parameters used for the trace
* @return TRUE if OutHits contains any blocking hit entries
*/

bool ComponentSweepMulti(TArray<struct FHitResult>& OutHits, class UPrimitiveComponent*
PrimComp, const FVector& Start, const FVector& End, const FQuat& Rot, const
FComponentQueryParams& Params) const;

bool ComponentSweepMulti(TArray<struct FHitResult>& OutHits, class UPrimitiveComponent*
PrimComp, const FVector& Start, const FVector& End, const FRotator& Rot, const
FComponentQueryParams& Params) const;

// COMPONENT OVERLAP

/**

* Test the collision of the supplied component at the supplied location/rotation using object
types, and determine the set of components that it overlaps

* @note The overload taking rotation as an FQuat is slightly faster than the version using
FRotator (which will be converted to an FQuat)..

* @param OutOverlaps Array of overlaps found between component in specified pose and
the world

* @param PrimComp Component's geometry to test against the world. Transform of this
component is ignored

* @param Pos Location of PrimComp geometry for test against the world
* @param Rot Rotation of PrimComp geometry for test against the world
* @param ObjectQueryParams  List of object types it's looking for. When this

enters, we do object query with component shape
* @return TRUE if any hit is found

*/
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bool ComponentOverlapMulti(TArray<struct FOverlapResult>& OutOverlaps, const class
UPrimitiveComponent™® PrimComp, const FVector& Pos, const FQuat& Rot, const
FComponentQueryParams& Params = FComponentQueryParams::DefaultComponentQueryParams,
const FCollisionObjectQueryParams&
ObjectQueryParams=FCollisionObjectQueryParams::DefaultObjectQueryParam) const;

bool ComponentOverlapMulti(TArray<struct FOverlapResult>& OutOverlaps, const class
UPrimitiveComponent™® PrimComp, const FVector& Pos, const FRotator& Rot, const
FComponentQueryParams& Params = FComponentQueryParams::DefaultComponentQueryParams,
const FCollisionObjectQueryParams&
ObjectQueryParams=FCollisionObjectQueryParams::DefaultObjectQueryParam) const;

/**

* Test the collision of the supplied component at the supplied location/rotation using a specific
channel, and determine the set of components that it overlaps

* @note The overload taking rotation as an FQuat is slightly faster than the version using
FRotator (which will be converted to an FQuat)..

* @param OutOverlaps Array of overlaps found between component in specified pose and
the world

* @param PrimComp Component's geometry to test against the world. Transform of this
component is ignored

* @param Pos Location of PrimComp geometry for test against the world
* @param Rot Rotation of PrimComp geometry for test against the world
* @param TraceChannel The 'channel’ that this query is in, used to determine which

components to hit

* @return TRUE if OutOverlaps contains any blocking results

*/

bool ComponentOverlapMultiByChannel(TArray<struct FOverlapResult>& OutOverlaps, const
class UPrimitiveComponent* PrimComp, const FVector& Pos, const FQuat& Rot, ECollisionChannel
TraceChannel, const FComponentQueryParams& Params =

FComponentQueryParams::DefaultComponentQueryParams, const FCollisionObjectQueryParams&
ObjectQueryParams=FCollisionObjectQueryParams::DefaultObjectQueryParam) const;

bool ComponentOverlapMultiByChannel(TArray<struct FOverlapResult>& OutOverlaps, const
class UPrimitiveComponent™® PrimComp, const FVector& Pos, const FRotator& Rot, ECollisionChannel
TraceChannel, const FComponentQueryParams& Params =
FComponentQueryParams::DefaultComponentQueryParams, const FCollisionObjectQueryParams&
ObjectQueryParams=FCollisionObjectQueryParams::DefaultObjectQueryParam) const;
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aki

* Interface for Async. Pretty much same parameter set except you can optional set delegate to
be called when execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

*

* @param InTraceType Indicates if you want multiple results, single
result, or just yes/no (no hit information)

* @param Start Start location of the ray
* @param End End location of the ray

* @param TraceChannel The 'channel' that this ray is in, used to determine which
components to hit

* @param Params Additional parameters used for the trace
* @param ResponseParamResponseContainer to be used for this trace
* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate

* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,
*

* FTraceDelegate TraceDelegate;
* TraceDelegate.BindRaw(this,

&MyActor::TraceDone);

*
* @param UserData UserData
*/

FTraceHandle AsynclineTraceByChannel(EAsyncTraceType InTraceType, const FVector&
Start,const FVector& End, ECollisionChannel TraceChannel, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
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FCollisionResponseParams::DefaultResponseParam, FTraceDelegate * InDelegate=NULL, uint32
UserData=0);

DEPRECATED(4.12, "bMultiTrace option replaced with required EAsyncTraceType enum.")

FTraceHandle AsynclineTraceByChannel(const FVector& Start, const FVector& End,
ECollisionChannel TraceChannel, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams& ResponseParam =
FCollisionResponseParams::DefaultResponseParam, FTraceDelegate * InDelegate = NULL, uint32
UserData =0, bool bMultiTrace = false)

{

return AsyncLineTraceByChannel(bMultiTrace ? EAsyncTraceType::Multi :
EAsyncTraceType::Single, Start, End, TraceChannel, Params, ResponseParam, InDelegate, UserData);

}

/**

* Interface for Async. Pretty much same parameter set except you can optional set delegate to
be called when execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

*

* @param InTraceType Indicates if you want multiple results, single hit
result, or just yes/no (no hit information)

* @param Start Start location of the ray

* @param End End location of the ray

* @param ObjectQueryParams  List of object types it's looking for

* @param Params Additional parameters used for the trace

* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate

* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,
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FTraceDelegate TraceDelegate;

* TraceDelegate.BindRaw(this,

&MpyActor::TraceDone);

*

* @param UserData UserData
*/

FTraceHandle AsynclineTraceByObjectType(EAsyncTraceType InTraceType, const FVector&
Start,const FVector& End, const FCollisionObjectQueryParams& ObjectQueryParams, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, FTraceDelegate *
InDelegate=NULL, uint32 UserData=0);

DEPRECATED(4.12, "bMultiTrace option replaced with required EAsyncTraceType enum.")

FTraceHandle AsynclineTraceByObjectType(const FVector& Start,const FVector& End, const
FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionQueryParams& Params =
FCollisionQueryParams::DefaultQueryParam, FTraceDelegate * InDelegate=NULL, uint32 UserData =0,
bool bMultiTrace=false )

{

return AsyncLineTraceByObjectType(bMultiTrace ? EAsyncTraceType::Multi :
EAsyncTraceType::Single, Start, End, ObjectQueryParams, Params, InDelegate, UserData);

}

/**
* Interface for Async trace

* Pretty much same parameter set except you can optional set delegate to be called when
execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

*
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* @param InTraceType Indicates if you want multiple results, single hit
result, or just yes/no (no hit information)

* @param Start Start location of the shape
* @param End End location of the shape

* @param TraceChannel The 'channel' that this trace is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace

* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate
* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,

FTraceDelegate TraceDelegate;

* TraceDelegate.BindRaw(this,
&MyActor::TraceDone);

*

* @param UserData UserData
*/

FTraceHandle AsyncSweepByChannel(EAsyncTraceType InTraceType, const FVector& Start,
const FVector& End, ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, const
FCollisionResponseParams& ResponseParam = FCollisionResponseParams::DefaultResponseParam,
FTraceDelegate * InDelegate = NULL, uint32 UserData = 0);

DEPRECATED(4.12, "bMultiTrace option replaced with required ETraceDatumType enum.")

FTraceHandle AsyncSweepByChannel(const FVector& Start, const FVector& End,
ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const FCollisionQueryParams&
Params = FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams&
ResponseParam = FCollisionResponseParams::DefaultResponseParam, FTraceDelegate * InDelegate =
NULL, uint32 UserData = 0, bool bMultiTrace = false)
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return AsyncSweepByChannel(bMultiTrace ? EAsyncTraceType::Multi :
EAsyncTraceType::Single, Start, End, TraceChannel, CollisionShape, Params, ResponseParam, InDelegate,
UserData);

}

/**
* Interface for Async trace

* Pretty much same parameter set except you can optional set delegate to be called when
execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

*

* @param InTraceType Indicates if you want multiple results, single hit
result, or just yes/no (no hit information)

* @param Start Start location of the shape

* @param End End location of the shape

* @param ObjectQueryParams  List of object types it's looking for

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate
* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,

FTraceDelegate TraceDelegate;
*

&MpyActor::TraceDone);

TraceDelegate.BindRaw(this,

*
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* @param UserData UserData
*/

FTraceHandle AsyncSweepByObjectType(EAsyncTraceType InTraceType, const FVector& Start,
const FVector& End, const FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionShape&
CollisionShape, const FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam,
FTraceDelegate * InDelegate = NULL, uint32 UserData = 0);

DEPRECATED(4.12, "bMultiTrace option replaced with required ETraceDatumType enum.")

FTraceHandle AsyncSweepByObjectType(const FVector& Start, const FVector& End, const
FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionShape& CollisionShape, const
FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, FTraceDelegate *
InDelegate = NULL, uint32 UserData = 0, bool bMultiTrace = false)

{

return AsyncSweepByObjectType(bMultiTrace ? EAsyncTraceType::Multi :
EAsyncTraceType::Single, Start, End, ObjectQueryParams, CollisionShape, Params, InDelegate,
UserData);

}

// overlap functions

/**
* Interface for Async trace

* Pretty much same parameter set except you can optional set delegate to be called when
execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

*

* @param Pos Location of center of shape to test against the world
* @param bMultiTrace true if you'd like to do multi trace, or false
otherwise
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* @param TraceChannel The 'channel' that this query is in, used to determine which
components to hit

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param ResponseParamResponseContainer to be used for this trace

* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate

* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,
*

* FTraceDelegate TraceDelegate;
* TraceDelegate.BindRaw(this,

&MpyActor::TraceDone);
*
* @param UserData UserData
*/

FTraceHandle AsyncOverlapByChannel(const FVector& Pos, const FQuat& Rot,
ECollisionChannel TraceChannel, const FCollisionShape& CollisionShape, const FCollisionQueryParams&
Params = FCollisionQueryParams::DefaultQueryParam, const FCollisionResponseParams&
ResponseParam = FCollisionResponseParams::DefaultResponseParam, FOverlapDelegate * InDelegate =
NULL, uint32 UserData = 0);

/**
* Interface for Async trace

* Pretty much same parameter set except you can optional set delegate to be called when
execution is completed and you can set UserData if you'd like

* if no delegate, you can query trace data using QueryTraceData or QueryOverlapData

* the data is available only in the next frame after request is made - in other words, if request is
made in frame X, you can get the result in frame (X+1)

sk
* @param Pos Location of center of shape to test against the world
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* @param ObjectQueryParams List of object types it's looking for

* @param CollisionShape CollisionShape - supports Box, Sphere, Capsule

* @param Params Additional parameters used for the trace

* @param InDeleagte Delegate function to be called - to see example,

search FTraceDelegate
* Example can be void
MyActor::TraceDone(const FTraceHandle& TraceHandle, FTraceDatum & TraceData)

* Before sending to the function,

FTraceDelegate TraceDelegate;

* TraceDelegate.BindRaw(this,

&MyActor::TraceDone);
*
* @param UserData UserData
*/

FTraceHandle AsyncOverlapByObjectType(const FVector& Pos, const FQuat& Rot, const
FCollisionObjectQueryParams& ObjectQueryParams, const FCollisionShape& CollisionShape, const

FCollisionQueryParams& Params = FCollisionQueryParams::DefaultQueryParam, FOverlapDelegate *

InDelegate = NULL, uint32 UserData = 0);

/**

* Query function

* return true if already done and returning valid result - can be hit or no hit
* return false if either expired or not yet evaluated or invalid

* Use IsTraceHandleValid to find out if valid and to be evaluated

*/

bool QueryTraceData(const FTraceHandle& Handle, FTraceDatum& OutData);

/**
* Query function

* return true if already done and returning valid result - can be hit or no hit
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* return false if either expired or not yet evaluated or invalid

* Use IsTraceHandleValid to find out if valid and to be evaluated

*/

bool QueryOverlapData(const FTraceHandle& Handle, FOverlapDatum& OutData);
/**

* See if TraceHandle is still valid or not

*

* @param Handle TraceHandle that was returned when request Trace

* @param bOverlapTrace true if this is overlap test Handle, not trace test handle
*

* return true if it will be evaluated OR it has valid result

* return false if it already has expired Or not valid

*/

bool IsTraceHandleValid(const FTraceHandle& Handle, bool bOverlapTrace);

/** NavigationSystem getter */
FORCEINLINE UNavigationSystem* GetNavigationSystem() { return NavigationSystem; }
/** NavigationSystem const getter */

FORCEINLINE const UNavigationSystem* GetNavigationSystem() const { return
NavigationSystem; }

/** AlSystem getter. if AlSystem is missing it tries to create one and returns the result.

* @NOTE the result can be NULL, for example on client games or if no Al module or
AlSystem class have not been specified

* @see UAISystemBase::AlSystemClassName and
UAISystemBase::AlSystemModuleName*/

UAISystemBase* CreateAlSystem();

/** AlSystem getter */

FORCEINLINE UAISystemBase* GetAlSystem() { return AlSystem; }
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/** AlSystem const getter */

FORCEINLINE const UAISystemBase* GetAlSystem() const { return AlSystem; }

/** Avoidance manager getter */
FORCEINLINE class UAvoidanceManager* GetAvoidanceManager() { return AvoidanceManager; }
/** Avoidance manager getter */

FORCEINLINE const class UAvoidanceManager* GetAvoidanceManager() const { return
AvoidanceManager; }

/** Returns an iterator for the controller list. */

FConstControllerlterator GetControllerlterator() const;

/** @return Returns an iterator for the pawn list. */

FConstPawnlterator GetPawnlterator() const;

/** @return Returns the number of Pawns. */

int32 GetNumPawns() const;

/** @return Returns an iterator for the player controller list. */

FConstPlayerControllerlterator GetPlayerControllerlterator() const;

/** @return Returns the first player controller, or NULL if there is not one. */

APlayerController* GetFirstPlayerController() const;

/*

* Get the first valid local player via the first player controller.

* @return Pointer to the first valid ULocalPlayer, or NULL if there is not one.
*/
Zwypadou — Koutadkn

130



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

ULocalPlayer* GetFirstLocalPlayerFromController() const;

/** Register a CameraActor that auto-activates for a PlayerController. */

void RegisterAutoActivateCamera(ACameraActor* CameraActor, int32 Playerindex);

/** Get an iterator for the list of CameraActors that auto-activate for PlayerControllers. */

FConstCameraActorlterator GetAutoActivateCameralterator() const;

/** Returns a reference to the game viewport displaying this world if one exists. */

UGameViewportClient* GetGameViewport() const;

private:
/** Begin async simulation */

void StartAsyncSim();

friend FStartAsyncSimulationFunction;

public:

/**
* Returns the default brush for the persistent level.

* This is usually the 'builder brush' for editor builds, undefined for non editor instances and may
be NULL.

*/

ABrush* GetDefaultBrush() const;

/** Returns true if the actors have been initialized and are ready to start play */

bool AreActorsinitialized() const;
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/** Returns true if gameplay has already started, false otherwise. */

bool HasBegunPlay() const;

/**

* Returns time in seconds since world was brought up for play, IS stopped when game pauses,
IS dilated/clamped

*

* @return time in seconds since world was brought up for play
*/

float GetTimeSeconds() const;

/**

* Returns time in seconds since world was brought up for play, IS NOT stopped when game
pauses, IS dilated/clamped

*

* @return time in seconds since world was brought up for play
*/

float GetUnpausedTimeSeconds() const;

/**

* Returns time in seconds since world was brought up for play, does NOT stop when game
pauses, NOT dilated/clamped

*

* @return time in seconds since world was brought up for play
*/

float GetRealTimeSeconds() const;

/**

* Returns time in seconds since world was brought up for play, IS stopped when game pauses,
NOT dilated/clamped
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* @return time in seconds since world was brought up for play
*/

float GetAudioTimeSeconds() const;

/**
* Returns the frame delta time in seconds adjusted by e.g. time dilation.

*

* @return frame delta time in seconds adjusted by e.g. time dilation
*/

float GetDeltaSeconds() const;

/** Helper for getting the time since a certain time. */

float TimeSince( float Time ) const;

/** Helper for getting the mono far field culling distance. */

float GetMonoFarFieldCullingDistance() const;

/** Creates a new physics scene for this world. */

void CreatePhysicsScene();

/** Returns a pointer to the physics scene for this world. */

FPhysScene* GetPhysicsScene() const { return PhysicsScene; }

/** Set the physics scene to use by this world */

void SetPhysicsScene(FPhysScene* InScene);

/**

* Returns the default physics volume and creates it if necessary.
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* @return default physics volume
*/

APhysicsVolume* GetDefaultPhysicsVolume() const;

/** Returns true if a DefaultPhysicsVolume has been created. */

bool HasDefaultPhysicsVolume() const { return DefaultPhysicsVolume != nullptr; }

/** Add a physics volume to the list of those in the world. DefaultPhysicsVolume is not tracked.
Used internally by APhysicsVolume. */

void AddPhysicsVolume(APhysicsVolume* Volume);

/** Removes a physics volume from the list of those in the world. */

void RemovePhysicsVolume(APhysicsVolume* Volume);

/** Get an iterator for all PhysicsVolumes in the world that are not a DefaultPhysicsVolume. */

FConstPhysicsVolumelterator GetNonDefaultPhysicsVolumelterator() const;

/** Get the count of all PhysicsVolumes in the world that are not a DefaultPhysicsVolume. */

int32 GetNonDefaultPhysicsVolumeCount() const;

/**

* Returns the current (or specified) level's level scripting actor

*

* @param OwnerlLevel the level to get the level scripting actor for. Must correspond to
one of the levels in GWorld's Levels array;

* Thus, only applicable when editing a multi-level

map. Defaults to the level currently being edited.

*

Zwypadou — Koutadkn

134



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

* @return A pointer to the level scripting actor, if any, for the specified level, or NULL if no
level scripting actor is available

*/

class AlLevelScriptActor* GetlLevelScriptActor( class ULevel* OwnerLevel=NULL ) const;

/**
* Returns the AWorldSettings actor associated with this world.

*

* @return AWorldSettings actor associated with this world
*/

AWorldSettings* GetWorldSettings( bool bCheckStreamingPersistent = false, bool bChecked =
true ) const;

/**
* Returns the current levels BSP model.

*

* @return BSP UModel
*/

UModel* GetModel() const;

/**
* Returns the Z component of the current world gravity.

*
* @return Z component of current world gravity.
*/

float GetGravityZ() const;

/**

* Returns the Z component of the default world gravity.
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* @return Z component of the default world gravity.
*/

float GetDefaultGravityZ() const;

/**
* Returns the name of the current map, taking into account using a dummy persistent world

* and loading levels into it via PrepareMapChange.

*

* @return name of the current map
*/

const FString GetMapName() const;

/** Accessor for bRequiresHitProxies. */
bool RequiresHitProxies() const

{

return bRequiresHitProxies;

/**
* Inserts the passed in controller at the front of the linked list of controllers.

*

* @param Controller Controller to insert, use NULL to clear list
*/

void AddController( AController* Controller );

/**
* Removes the passed in controller from the linked list of controllers.

*
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* @param Controller Controller to remove
*/

void RemoveController( AController* Controller );

/**

* Inserts the passed in pawn at the front of the linked list of pawns.
*

* @param Pawn Pawn toinsert, use NULL to clear list

*/

void AddPawn( APawn* Pawn );

/**

* Removes the passed in pawn from the linked list of pawns.
*

* @param Pawn Pawn to remove

*/

void RemovePawn( APawn* Pawn );

/**
* Adds the passed in actor to the special network actor list

* This list is used to specifically single out actors that are relevant for networking without
having to scan the much large list

* @param Actor Actorto add
*/

void AddNetworkActor( AActor* Actor );

/**
* Removes the passed in actor to from special network actor list
* @param Actor Actor to remove
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*/

void RemoveNetworkActor( AActor* Actor );

/** Add a listener for OnActorSpawned events */

FDelegateHandle AddOnActorSpawnedHandler( const FOnActorSpawned::FDelegate& InHandler

/** Remove a listener for OnActorSpawned events */

void RemoveOnActorSpawnedHandler( FDelegateHandle InHandle );

/**

* Returns whether the passed in actor is part of any of the loaded levels actors array.

* Warning: Will return true for pending kill actors!

*

* @param Actor Actor to check whether it is contained by any level

*

* @return true if actor is contained by any of the loaded levels, false otherwise
*/

bool ContainsActor( AActor* Actor );

/**
* Returns whether audio playback is allowed for this scene.

*

* @return true if current world is GWorld, false otherwise
*/

virtual bool AllowAudioPlayback();

//~ Begin UObject Interface
virtual void Serialize( FArchive& Ar ) override;
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virtual void FinishDestroy() override;

virtual void PostLoad() override;

virtual bool PreSaveRoot(const TCHAR* Filename) override;

virtual void PostSaveRoot( bool bCleanuplsRequired ) override;

virtual UWorld* GetWorld() const override;

virtual FPrimaryAssetld GetPrimaryAssetld() const override;

static void AddReferencedObjects(UObject* InThis, FReferenceCollector& Collector);
#if WITH_EDITOR

virtual bool Rename(const TCHAR* NewName = NULL, UObject* NewOuter = NULL,
ERenameFlags Flags = REN_None) override;

virtual void GetAssetRegistryTags(TArray<FAssetRegistryTag>& OutTags) const override;
#endif
virtual void PostDuplicate(bool bDuplicateForPIE) override;

//~ End UObject Interface

/**
* Clears all level components and world components like e.g. line batcher.
*/

void ClearWorldComponents();

/**
* Updates world components like e.g. line batcher and all level components.

*

* @param bRerunConstructionScripts If we should rerun construction scripts on
actors

* @param bCurrentLevelOnly If true, affect only the current level.

*/

void UpdateWorldComponents(bool bRerunConstructionScripts, bool bCurrentLevelOnly);
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/**
* Updates cull distance volumes for a specified component or a specified actor or all actors
* @param ComponentToUpdate If specified just that Component will be updated

* @param ActorToUpdate If specified (and ComponentToUpdate is not specified), all
Components owned by this Actor will be updated

*/

void UpdateCullDistanceVolumes(AActor* ActorToUpdate = nullptr, UPrimitiveComponent*
ComponentToUpdate = nullptr);

/**
* Cleans up components, streaming data and assorted other intermediate data.

* @param bSessionEnded whether to notify the viewport that the game session has ended

* @param NewWorld Optional new world that will be loaded after this world is cleaned up.

Specify a new world to prevent it and it's sublevels from being GCed during map transitions.
*/

void CleanupWorld(bool bSessionEnded = true, bool bCleanupResources = true, UWorld*
NewWorld = nullptr);

/**
* |nvalidates the cached data used to render the levels' UModel.

*

* @param InLevel Level to invalidate. If this is NULL it will affect ALL levels
*/

void InvalidateModelGeometry( ULevel* InLevel );

/**
* Discards the cached data used to render the levels' UModel. Assumes that the

* faces and vertex positions haven't changed, only the applied materials.

*

* @param bCurrentLevelOnly If true, affect only the current level.
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*/

void InvalidateModelSurface(bool bCurrentLevelOnly);

/**
* Commits changes made to the surfaces of the UModels of all levels.
*/

void CommitModelSurfaces();

/** Purges all sky capture cached derived data and forces a re-render of captured scene data. */

void UpdateAllSkyCaptures();

/** Returns the active lighting scenario for this world or NULL if none. */

ULevel* GetActivelightingScenario() const;

/** Propagates a change to the active lighting scenario. */

void PropagatelLightingScenarioChange();

/**

* Associates the passed in level with the world. The work to make the level visible is spread
across several frames and this

* function has to be called till it returns true for the level to be visible/ associated with the
world and no longer be in

* a limbo state.

*

* @param Level Level object we should add
* @param LevelTransform Transformation to apply to each actor in the level
*/

void AddToWorld( ULevel* Level, const FTransform& LevelTransform = FTransform::ldentity );
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/**

* Dissociates the passed in level from the world. The removal is blocking.
*

* @param Level Level object we should remove
*/

void RemoveFromWorld( ULevel* Level, bool bAllowIncrementalRemoval = false );

/**
* Updates sub-levels (load/unload/show/hide) using streaming levels current state
*/

void UpdatelevelStreaming();

private:

void UpdatelevelStreaminglnner( ULevelStreaming* StreaminglLevel );

public:
/**

* Flushes level streaming in blocking fashion and returns when all levels are loaded/ visible/
hidden

* so further calls to UpdateLevelStreaming won't do any work unless state changes. Basically
blocks

* on all async operation like updating components.

*

* @param FlushType Whether to only flush level visibility
operations (optional)

*/

void FlushLevelStreaming(EFlushLevelStreamingType FlushType =
EFlushLevelStreamingType::Full);

/**
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* Triggers a call to ULevel::BuildStreamingData(this,NULL,NULL) within a few seconds.
*/

void TriggerStreamingDataRebuild();

/**

* Calls ULevel::BuildStreamingData(this,NULL,NULL) if it has been triggered within the last few
seconds.

*/

void ConditionallyBuildStreamingData();

/** @return whether there is at least one level with a pending visibility request */

bool IsVisibilityRequestPending() const;

/** Returns whether all the 'always loaded' levels are loaded. */

bool AreAlwaysLoadedLevelsLoaded() const;

/** Requests async loading of any 'always loaded' level. Used in seamless travel to prevent
blocking in the first UpdatelLevelStreaming. */

void AsyncLoadAlwaysLoadedLevelsForSeamlessTravel();

/**

* Returns whether the level streaming code is allowed to issue load requests.

*

* @return true if level load requests are allowed, false otherwise.
*/

bool AllowLevelLoadRequests();

/** Creates instances for each parameter collection in memory. Called when a world is created.
*/

void SetupParameterCollectionlnstances();
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/** Adds a new instance of the given collection, or overwrites an existing instance if there is
one. */

void AddParameterCollectionlinstance(class UMaterialParameterCollection* Collection, bool
bUpdateScene);

/** Gets this world's instance for a given collection. */

UMaterialParameterCollectionInstance* GetParameterCollectionlnstance(const
UMaterialParameterCollection* Collection);

/** Updates this world's scene with the list of instances, and optionally updates each instance's
uniform buffer. */

void UpdateParameterCollectioninstances(bool bUpdatelnstanceUniformBuffers);

/** Gets the canvas object for rendering to a render target. Will allocate one if needed. */
UCanvas* GetCanvasForRenderingToTarget();

UCanvas* GetCanvasForDrawMaterialToRenderTarget();

/** Struct containing a collection of optional parameters for initialization of a World. */
struct InitializationValues
{
InitializationValues()

: bnitializeScenes(true)

, bAllowAudioPlayback(true)

, bRequiresHitProxies(true)

, bCreatePhysicsScene(true)

, bCreateNavigation(true)

, bCreateAlSystem(true)

, bShouldSimulatePhysics(true)

, bEnableTraceCollision(false)
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considered. */

, bTransactional(true)

, bCreateFXSystem(true)

/** Should the scenes (physics, rendering) be created. */

uint32 blnitializeScenes:1;

/** Are sounds allowed to be generated from this world. */

uint32 bAllowAudioPlayback:1;

/** Should the render scene create hit proxies. */

uint32 bRequiresHitProxies:1;

/** Should the physics scene be created. blnitializeScenes must be true for this to be

uint32 bCreatePhysicsScene:1;

/** Should the navigation system be created for this world. */

uint32 bCreateNavigation:1;

/** Should the Al system be created for this world. */

uint32 bCreateAlSystem:1;

/** Should physics be simulated in this world. */

uint32 bShouldSimulatePhysics:1;

/** Are collision trace calls valid within this world. */

uint32 bEnableTraceCollision:1;
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/** Should actions performed to objects in this world be saved to the transaction buffer.
*/

uint32 bTransactional:1;

/** Should the FX system be created for this world. */

uint32 bCreateFXSystem:1;

InitializationValues& InitializeScenes(const bool binitialize) { binitializeScenes =
binitialize; return *this; }

InitializationValues& AllowAudioPlayback(const bool bAllow) { bAllowAudioPlayback =
bAllow; return *this; }

InitializationValues& RequiresHitProxies(const bool bRequires) { bRequiresHitProxies =
bRequires; return *this; }

InitializationValues& CreatePhysicsScene(const bool bCreate) { bCreatePhysicsScene =
bCreate; return *this; }

InitializationValues& CreateNavigation(const bool bCreate) { bCreateNavigation =
bCreate; return *this; }

InitializationValues& CreateAlSystem(const bool bCreate) { bCreateAlSystem = bCreate;
return *this; }

InitializationValues& ShouldSimulatePhysics(const bool bInShouldSimulatePhysics) {
bShouldSimulatePhysics = bInShouldSimulatePhysics; return *this; }

InitializationValues& EnableTraceCollision(const bool binEnableTraceCollision) {
bEnableTraceCollision = binEnableTraceCollision; return *this; }

InitializationValues& SetTransactional(const bool binTransactional) { bTransactional =
bInTransactional; return *this; }

InitializationValues& CreateFXSystem(const bool bCreate) { bCreateFXSystem = bCreate;
return *this; }

|3

/**

* Initializes the world, associates the persistent level and sets the proper zones.
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*/

void InitWorld(const InitializationValues IVS = InitializationValues());

/**
* Initializes a newly created world.
*/

void InitializeNewWorld(const InitializationValues IVS = InitializationValues());

/**
* Static function that creates a new UWorld and returns a pointer to it
*/

static UWorld* CreateWorld( const EWorldType::Type InWorldType, bool
binformEngineOfWorld, FName WorldName = NAME_None, UPackage* InWorldPackage = NULL, bool
bAddToRoot = true, ERHIFeaturelLevel::Type InFeatureLevel = ERHIFeaturelLevel::Num );

/**

* Destroy this World instance. If destroying the world to load a different world, supply it here to
prevent GC of the new world or it's sublevels.

*/

void DestroyWorld( bool biInformEngineOfWorld, UWorld* NewWorld = nullptr );

/**

* Marks all objects that have this World as an Outer as pending kill
*/

void MarkObjectsPendingKill();

/**

* Interface to allow WorldSettings to request immediate garbage collection

*/

DEPRECATED(4.18, "Use GEngine->PerformGarbageCollectionAndCleanupActors instead.")
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void PerformGarbageCollectionAndCleanupActors();

/**

* Requests a one frame delay of Garbage Collection

*/

DEPRECATED(4.18, "Use GEngine->DelayGarbageCollection instead.")

void DelayGarbageCollection();

/**

* Updates the timer (as a one-off) that is used to trigger garbage collection; this should only be
used for things

* like performance tests, using it recklessly can dramatically increase memory usage and cost of
the eventual GC.

*

* Note: Things that force a GC will still force a GC after using this method (and they will also
reset the timer)

*/
DEPRECATED(4.18, "Use GEngine->SetTimeUntilNextGarbageCollection instead.")

void SetTimeUntilNextGarbageCollection(float MinTimeUntilNextPass);

/**

* Returns the current desired time between garbage collection passes (not the time remaining)
*/

DEPRECATED(4.18, "Call GEngine->GetTimeBetweenGarbageCollectionPasses instead")

float GetTimeBetweenGarbageCollectionPasses() const;

/**

* Remove NULL entries from actor list. Only does so for dynamic actors to avoid resorting.
* In theory static actors shouldn't be deleted during gameplay.

*/
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public:

void CleanupActors();

/** Get the event that broadcasts TickDispatch */
FOnNetTickEvent& OnTickDispatch() { return TickDispatchEvent; }
/** Get the event that broadcasts TickFlush */
FOnNetTickEvent& OnTickFlush() { return TickFlushEvent; }

/** Get the event that broadcasts TickFlush */

FONnTickFlushEvent& OnPostTickFlush() { return PostTickFlushEvent; }

/**

* Update the level after a variable amount of time, DeltaSeconds, has passed.
* All child actors are ticked after their owners have been ticked.

*/

void Tick( ELevelTick TickType, float DeltaSeconds );

/**
* Set up the physics tick function if they aren't already
*/

void SetupPhysicsTickFunctions(float DeltaSeconds);

/**

* Run a tick group, ticking all actors and components

* @param Group - Ticking group to run

* @param bBlockTillComplete - if true, do not return until all ticks are complete
*/

void RunTickGroup(ETickingGroup Group, bool bBlockTillComplete);
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/**

* Mark a component as needing an end of frame update

* @param Component - Component to update at the end of the frame

* @param bForceGameThread - if true, force this to happen on the game thread
*/

void MarkActorComponentForNeededEndOfFrameUpdate(UActorComponent®* Component,
bool bForceGameThread);

/**

* Clears the need for a component to have a end of frame update

* @param Component - Component to update at the end of the frame
*/

void ClearActorComponentEndOfFrameUpdate(UActorComponent* Component);

/**

* Updates an ActorComponent's cached state of whether it has been marked for end of frame
update based on the current

* state of the World's NeedsEndOfFrameUpdate arrays

* @param Component - Component to update the cached state of
*/

void UpdateActorComponentEndOfFrameUpdateState(UActorComponent* Component) const;

bool HasEndOfFrameUpdates();

/**
* Send all render updates to the rendering thread.
*/

void SendAllEndOfFrameUpdates();

Zwypadou — Koutadkn

150



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

/** Do per frame tick behaviors related to the network driver */

void TickNetClient( float DeltaSeconds );

/**
* Issues level streaming load/unload requests based on whether
* local players are inside/outside level streaming volumes.

*

* @param OverrideViewlLocation Optional position used to override the location used to
calculate current streaming volumes

*/

void ProcessLevelStreamingVolumes(FVector* OverrideViewLocation=NULL);

/**

* Transacts the specified level -- the correct way to modify a level
* as opposed to calling Level->Modify.

*/

void ModifyLevel(ULevel* Level);

/**

* Ensures that the collision detection tree is fully built. This should be called after the full level
reload to make sure

* the first traces are not abysmally slow.
*/

void EnsureCollisionTreelsBuilt();

#if WITH_EDITOR
/** Returns the SelectedLevelsChangedEvent member. */

FOnSelectedLevelsChangedEvent& OnSelectedLevelsChanged() { return
SelectedlLevelsChangedEvent; }
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/**
* Flag a level as selected.
*/

void SelectLevel( ULevel* InLevel );

/**
* Flag a level as not selected.
*/

void DeSelectLevel( ULevel* InLevel );

/**
* Query whether or not a level is selected.
*/

bool IsLevelSelected( ULevel* InLevel ) const;

/**
* Set the selected levels from the given array (Clears existing selections)
*/

void SetSelectedLevels( const TArray<class ULevel*>& InLevels );

/**
* Return the number of levels in this world.
*/

int32 GetNumSelectedLevels() const;

/**
* Return the selected level with the given index.
*/

UlLevel* GetSelectedLevel( int32 InLevellndex ) const;
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/**
* Return the list of selected levels in this world.
*/

TArray<class ULevel*>& GetSelectedLevels();

/** Shrink level elements to their minimum size. */
void ShrinkLevel();

#endif // WITH_EDITOR

/**
* Returns an iterator for the level list.
*/

FConstLevellterator Getlevellterator() const;

/**
* Return the level with the given index.
*/

ULevel* GetLevel( int32 InLevellndex ) const;

/**
* Does the level list contain the given level.
*/

bool ContainsLevel( ULevel* InLevel ) const;

/**
* Return the number of levels in this world.
*/

int32 GetNumLevels() const;
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/**
* Return the list of levels in this world.
*/

const TArray<class ULevel*>& GetLevels() const;

/**

* Add a level to the level list.

*/

bool AddLevel( ULevel* InLevel );

/**
* Remove a level from the level list.
*/

bool Removelevel( ULevel* InLevel );

/** Returns the FLevelCollection for the given InType. If one does not exist, it is created. */

FLevelCollection& FindOrAddCollectionByType(const ELevelCollectionType InType);

/** Returns the index of the first FLevelCollection of the given InType. If one does not exist, it is
created and its index returned. */

int32 FindOrAddCollectionByType_Index(const ELevelCollectionType InType);

/** Returns the FLevelCollection for the given InType, or null if a collection of that type hasn't
been created yet. */

FLevelCollection* FindCollectionByType(const ELevelCollectionType InType);

/** Returns the FLevelCollection for the given InType, or null if a collection of that type hasn't
been created yet. */

const FLevelCollection* FindCollectionByType(const ELevelCollectionType InType) const;
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/** Returns the index of the FLevelCollection with the given InType, or INDEX_NONE if a
collection of that type hasn't been created yet. */

int32 FindCollectionindexByType(const ELevelCollectionType InType) const;

/**
* Returns the level collection which currently has its context set on this world. May be null.

* If non-null, this implies that execution is currently within the scope of an
FScopedLevelCollectionContextSwitch for this world.

*/

const FLevelCollection* GetActiveLevelCollection() const;

/**

* Returns the index of the level collection which currently has its context set on this world. May
be INDEX_NONE.

* If not INDEX_NONE, this implies that execution is currently within the scope of an
FScopedLevelCollectionContextSwitch for this world.

*/

int32 GetActivelLevelCollectionIndex() const { return ActiveLevelCollectionindex; }

/** Sets the level collection and its context on this world. Should only be called by
FScopedLevelCollectionContextSwitch. */

void SetActiveLevelCollection(int32 LevelCollectionindex);

/** Returns a read-only reference to the list of level collections in this world. */

const TArray<FLevelCollection>& GetLevelCollections() const { return LevelCollections; }

/**

* Creates a new level collection of type DynamicDuplicatedLevels by duplicating the levels in
DynamicSourcelevels.

* Should only be called by engine.
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* @param MapName The name of the soure map, used as a parameter to
UEngine::Experimental_ShouldPreDuplicateMap

*/

void DuplicateRequestedLevels(const FName MapName);

/** Handle Exec/Console Commands related to the World */

bool Exec( UWorld* InWorld, const TCHAR* Cmd, FOutputDevice& Ar=*GLog );

private:
/** Utility function to handle Exec/Console Commands related to the Trace Tags */

bool HandleTraceTagCommand( const TCHAR* Cmd, FOutputDevice& Ar );

/** Utility function to handle Exec/Console Commands related to persistent debug lines */

bool HandleFlushPersistentDebuglLinesCommand( const TCHAR* Cmd, FOutputDevice& Ar );

/** Utility function to handle Exec/Console Commands related to logging actor counts */

bool HandleLogActorCountsCommand( const TCHAR* Cmd, FOutputDevice& Ar, UWorld*
InWorld );

/** Utility function to handle Exec/Console Commands related to demo recording */

bool HandleDemoRecordCommand( const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld

/** Utility function to handle Exec/Console Commands related to playing a demo recording*/

bool HandleDemoPlayCommand( const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld );

/** Utility function to handle Exec/Console Commands related to stopping demo playback */

bool HandleDemoStopCommand( const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld );
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/** Utility function to handle Exec/Console Command for scrubbing to a specific time */

bool HandleDemoScrubCommand(const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld);

/** Utility function to handle Exec/Console Command for pausing and unpausing a replay */

bool HandleDemoPauseCommand(const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld);

/** Utility function to handle Exec/Console Command for setting the speed of a replay */

bool HandleDemoSpeedCommand(const TCHAR* Cmd, FOutputDevice& Ar, UWorld* InWorld);

public:

// Destroys the current demo net driver

void DestroyDemoNetDriver();

/** Returns true if we are currently playing a replay */

bool IsPlayingReplay() const { return (DemoNetDriver ? DemoNetDriver->IsPlaying() : false); }

// Start listening for connections.

bool Listen( FURL& InURL );

/** @return true if this level is a client */

bool IsClient() const;

/** @return true if this level is a server */

bool IsServer() const;

/*¥* @return true if the world is in the paused state */

bool IsPaused() const;
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/** @return true if the camera is in a moveable state (taking pausedness into account) */

bool IsCameraMoveable() const;

/**
* Wrapper for DestroyActor() that should be called in the editor.

*

* @param bShouldModifyLevel If true, Modify() the level before removing the
actor.

*/

bool EditorDestroyActor( AActor* Actor, bool bShouldModifyLevel );

/**

* Removes the actor from its level's actor list and generally cleans up the engine's internal
state.

* What this function does not do, but is handled via garbage collection instead, is remove
references

* to this actor from all other actors, and kill the actor's resources. This function is set up so that
* no problems occur even if the actor is being destroyed inside its recursion stack.

*

* @param ThisActor Actor to remove.

* @param bNetForce [opt] Ignored unless called during play.
Default is false.

* @param bShouldModifyLevel [opt] If true, Modify() the level before removing
the actor. Default is true.

* @return true if destroyed or already
marked for destruction, false if actor couldn't be destroyed.

*/

bool DestroyActor( AActor* Actor, bool bNetForce=false, bool bShouldModifyLevel=true );

/**
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* Removes the passed in actor from the actor lists. Please note that the code actually doesn't
physically remove the

* index but rather clears it so other indices are still valid and the actors array size doesn't

change.

*

* @param Actor Actor to remove.

* @param bShouldModifyLevel If true, Modify() the level before removing the
actor if in the editor.

*/

void RemoveActor( AActor* Actor, bool bShouldModifyLevel );

/**
* Spawn Actors with given transform and SpawnParameters

*

* @param Class Class to Spawn

* @param Location Location To Spawn
* @param Rotation Rotation To Spawn
* @param SpawnParameters Spawn Parameters
*

* @return Actor that just spawned

*/

AActor* SpawnActor( UClass* InClass, FVector const* Location=NULL, FRotator const*
Rotation=NULL, const FActorSpawnParameters& SpawnParameters = FActorSpawnParameters() );

/**

* Spawn Actors with given transform and SpawnParameters

*

* @param Class Class to Spawn
* @param Transform World Transform to spawn on
* @param SpawnParameters Spawn Parameters

*
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* @return Actor that just spawned
*/

AActor* SpawnActor( UClass* Class, FTransform const* Transform, const
FActorSpawnParameters& SpawnParameters = FActorSpawnParameters());

/**

* Spawn Actors with given absolute transform (override root component transform) and
SpawnParameters

*
* @param Class Class to Spawn

* @param AbsoluteTransform World Transform to spawn on - without
considering CDO's relative transform, thus Absolute

* @param SpawnParameters Spawn Parameters
*

* @return Actor that just spawned

*/

AActor* SpawnActorAbsolute( UClass* Class, FTransform const& AbsoluteTransform, const
FActorSpawnParameters& SpawnParameters = FActorSpawnParameters());

/** Templated version of SpawnActor that allows you to specify a class type via the template
type */

template< class T >

T* SpawnActor( const FActorSpawnParameters& SpawnParameters = FActorSpawnParameters()

return CastChecked<T>(SpawnActor(T::StaticClass(), NULL, NULL,
SpawnParameters),ECastCheckedType::NullAllowed);

}

/** Templated version of SpawnActor that allows you to specify location and rotation in
addition to class type via the template type */
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template< class T >

T* SpawnActor( FVector const& Location, FRotator const& Rotation, const
FActorSpawnParameters& SpawnParameters = FActorSpawnParameters() )

{

return CastChecked<T>(SpawnActor(T::StaticClass(), &Location, &Rotation,
SpawnParameters),ECastCheckedType::NullAllowed);

}

/** Templated version of SpawnActor that allows you to specify the class type via parameter
while the return type is a parent class of that type */

template<class T >

T* SpawnActor( UClass* Class, const FActorSpawnParameters& SpawnParameters =
FActorSpawnParameters() )

{

return CastChecked<T>(SpawnActor(Class, NULL, NULL,
SpawnParameters),ECastCheckedType::NullAllowed);

}

/**

* Templated version of SpawnActor that allows you to specify the rotation and location in
addition

* class type via parameter while the return type is a parent class of that type
*/
template<class T >

T* SpawnActor( UClass* Class, FVector const& Location, FRotator const& Rotation, const
FActorSpawnParameters& SpawnParameters = FActorSpawnParameters() )

{

return CastChecked<T>(SpawnActor(Class, &Location, &Rotation,
SpawnParameters),ECastCheckedType::NullAllowed);

}
/**
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* Templated version of SpawnActor that allows you to specify whole Transform
* class type via parameter while the return type is a parent class of that type
*/

template<class T >

T* SpawnActor(UClass* Class, FTransform const& Transform,const FActorSpawnParameters&
SpawnParameters = FActorSpawnParameters())

{

return CastChecked<T>(SpawnActor(Class, &Transform, SpawnParameters),
ECastCheckedType::NullAllowed);

}

/** Templated version of SpawnActorAbsolute that allows you to specify absolute location and
rotation in addition to class type via the template type */

template<class T >

T* SpawnActorAbsolute(FVector const& AbsoluteLocation, FRotator const& AbsoluteRotation,
const FActorSpawnParameters& SpawnParameters = FActorSpawnParameters())

{

return CastChecked<T>(SpawnActorAbsolute(T::StaticClass(),
FTransform(AbsoluteRotation, AbsoluteLocation), SpawnParameters), ECastCheckedType::NullAllowed);

}

/**

* Templated version of SpawnActorAbsolute that allows you to specify whole absolute
Transform

* class type via parameter while the return type is a parent class of that type
*/
template< class T >

T* SpawnActorAbsolute(UClass* Class, FTransform const& Transform,const
FActorSpawnParameters& SpawnParameters = FActorSpawnParameters())

{
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return CastChecked<T>(SpawnActorAbsolute(Class, Transform, SpawnParameters),
ECastCheckedType::NullAllowed);

}

aki

* Spawns given class and returns class T pointer, forcibly sets world transform (note this allows
scale as well). WILL NOT run Construction Script of Blueprints

* to give caller an opportunity to set parameters beforehand. Caller is responsible for invoking
construction

* manually by calling UGameplayStatics::FinishSpawningActor (see AActor::OnConstruction).
*/
template<class T >
T* SpawnActorDeferred(
UClass* Class,
FTransform const& Transform,
AActor* Owner = nullptr,
APawn* Instigator = nullptr,

ESpawnActorCollisionHandlingMethod CollisionHandlingOverride =
ESpawnActorCollisionHandlingMethod::Undefined

)

if( Owner )
{
check(this==Owner->GetWorld());
}
FActorSpawnParameters Spawninfo;
SpawnlInfo.SpawnCollisionHandlingOverride = CollisionHandlingOverride;
SpawnlInfo.Owner = Owner;
Spawnlnfo.Instigator = Instigator;
SpawnlInfo.bDeferConstruction = true;
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return (Class != nullptr) ? Cast<T>(SpawnActor(Class, &Transform, SpawnlInfo)) : nullptr;

/**
* Returns the current Game Mode instance cast to the template type.

* This can only return a valid pointer on the server and may be null if the cast fails. Will always

return null on a client.

server.

*/
template< class T >

T* GetAuthGameMode() const

{

return Cast<T>(AuthorityGameMode);

/**

* Returns the current Game Mode instance, which is always valid during gameplay on the

* This will only return a valid pointer on the server. Will always return null on a client.
*/

AGameModeBase* GetAuthGameMode() const { return AuthorityGameMode; }

/** Returns the current GameState instance cast to the template type. */
template<class T >
T* GetGameState() const

{

return Cast<T>(GameState);

/** Returns the current GameState instance. */
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AGameStateBase* GetGameState() const { return GameState; }

/** Sets the current GameState instance on this world and the game state's level collection. */

void SetGameState(AGameStateBase* NewGameState);

/** Copies GameState properties from the GameMode. */

void CopyGameState(AGameModeBase* FromGameMode, AGameStateBase* FromGameState);

/** Spawns a Brush Actor in the World */

ABrush* SpawnBrush();

/**

* Spawns a PlayerController and binds it to the passed in Player with the specified RemoteRole
and options

*
* @param Player - the Player to set on the PlayerController

* @param RemoteRole - the RemoteRole to set on the PlayerController
* @param URL - URL containing player options (name, etc)

* @param Uniqueld - unique net ID of the player (may be zeroed if no online subsystem or not
logged in, e.g. a local game or LAN match)

* @param Error (out) - if set, indicates that there was an error - usually is set to a property from
which the calling code can look up the actual message

* @param InNetPlayerindex (optional) - the NetPlayerindex to set on the PlayerController
* @return the PlayerController that was spawned (may fail and return NULL)
*/

APlayerController* SpawnPlayActor(class UPlayer* Player, ENetRole RemoteRole, const FURL&
InURL, const TSharedPtr<const FUniqueNetld>& Uniqueld, FString& Error, uint8 InNetPlayerindex = 0);

APlayerController* SpawnPlayActor(class UPlayer* Player, ENetRole RemoteRole, const FURL&
InURL, const FUniqueNetldRepl& Uniqueld, FString& Error, uint8 InNetPlayerindex = 0);
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/** Try to find an acceptable position to place TestActor as close to possible to PlaceLocation.
Expects PlaceLocation to be a valid location inside the level. */

bool FindTeleportSpot( AActor* TestActor, FVector& PlacelLocation, FRotator PlaceRotation );

/** @Return true if Actor would encroach at TestLocation on something that blocks it. Returns
a ProposedAdjustment that might result in an unblocked TestLocation. */

bool EncroachingBlockingGeometry( AActor* TestActor, FVector TestLocation, FRotator
TestRotation, FVector* ProposedAdjustment = NULL );

/** Begin physics simulation */

void StartPhysicsSim();

/** Waits for the physics scene to be done processing */

void FinishPhysicsSim();

/** Spawns GameMode for the level. */

bool SetGameMode(const FURL& InURL);

/**
* Initializes all actors and prepares them to start gameplay
* @param InURL commandline URL

* @param bResetTime (optional) whether the WorldSettings's TimeSeconds should be reset to
zero

*/

void InitializeActorsForPlay(const FURL& InURL, bool bResetTime = true);

/**

* Start gameplay. This will cause the game mode to transition to the correct state and call
BeginPlay on all actors
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*/
void BeginPlay();

/**

* Looks for a PlayerController that was being swapped by the given NetConnection and, if
found, destroys it

* (because the swap is complete or the connection was closed)

* @param Connection - the connection that performed the swap
* @return whether a PC waiting for a swap was found

*/

bool DestroySwappedPC(UNetConnection* Connection);

//~ Begin FNetworkNotify Interface

virtual EAcceptConnection::Type NotifyAcceptingConnection() override;

virtual void NotifyAcceptedConnection( class UNetConnection* Connection ) override;
virtual bool NotifyAcceptingChannel( class UChannel* Channel ) override;

virtual void NotifyControlMessage(UNetConnection* Connection, uint8 MessageType, class
FInBunch& Bunch) override;

//~ End FNetworkNotify Interface

/** Welcome a new player joining this server. */

void WelcomePlayer(UNetConnection* Connection);

/**
* Used to get a net driver object by name. Default name is the game net driver
* @param NetDriverName the name of the net driver being asked for
* @return a pointer to the net driver or NULL if the named driver is not found
*/
FORCEINLINE_DEBUGGABLE UNetDriver* GetNetDriver() const
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return NetDriver;

/**

* Returns the net mode this world is running under.
* @see IsNetMode()

*/

ENetMode GetNetMode() const;

/**

* Test whether net mode is the given mode.

* In optimized non-editor builds this can be more efficient than GetNetMode()
* because it can check the static build flags without considering PIE.

*/

bool IsNetMode(ENetMode Mode) const;

private:

/** Private version without inlining that does *not* check Dedicated server build flags (which

should already have been done). */

ENetMode InternalGetNetMode() const;

// Sends the NMT_Challenge message to Connection.
void SendChallengeControlMessage(UNetConnection* Connection);

void SendChallengeControlMessage(const FEncryptionKeyResponse& Response,
TWeakObjectPtr<UNetConnection> WeakConnection);

public:
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#if WITH_EDITOR
/** Attempts to derive the net mode from PlayInSettings for PIE*/
ENetMode AttemptDeriveFromPlaylnSettings() const;

ttendif

/** Attempts to derive the net mode from URL */

ENetMode AttemptDeriveFromURL() const;

/**

* Sets the net driver to use for this world

* @param NewDriver the new net driver to use
*/

void SetNetDriver(UNetDriver* NewDriver)

{

NetDriver = NewDriver;

/**

* Returns true if the game net driver exists and is a client and the demo net driver exists and is
a server.

*/

bool IsRecordingClientReplay() const;

/**

* Sets the number of frames to delay Streaming Volume updating,

* useful if you preload a bunch of levels but the camera hasn't caught up yet
*/

void DelayStreamingVolumeUpdates(int32 InFrameDelay)
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StreamingVolumeUpdateDelay = InFrameDelay;

/**

* Transfers the set of Kismet / Blueprint objects being debugged to the new world that are not

already present, and updates blueprints accordingly
* @param NewWorld The new world to find equivalent objects in
*/

void TransferBlueprintDebugReferences(UWorld* NewWorld);

J¥*
* Notifies the world of a blueprint debugging reference

* @param Blueprint The blueprint the reference is for

* @param DebugObject The associated debugging object (may be NULL)
*/

void NotifyOfBlueprintDebuggingAssociation(class UBlueprint* Blueprint, UObject*
DebugObject);

/** Broadcasts that the number of levels has changed. */

void BroadcastLevelsChanged();

/** Returns the LevelsChangedEvent member. */

FOnLevelsChangedEvent& OnlLevelsChanged() { return LevelsChangedEvent; }

/** Returns the actor count. */

int32 GetProgressDenominator();

/** Returns the actor count. */
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int32 GetActorCount();

public:

/**

* Finds the audio settings to use for a given view location, taking into account the world's
default

* settings and the audio volumes in the world.
*
* @param ViewLocation Current view location.

* @param OutReverbSettings [out] Upon return, the reverb settings for a
camera at ViewLocation.

* @param OutlinteriorSettings [out] Upon return, the interior settings for a
camera at ViewlLocation.

* @return If the settings came from an
audio volume, the audio volume object is returned.

*/

class AAudioVolume* GetAudioSettings( const FVector& ViewLocation, struct FReverbSettings*
OutReverbSettings, struct FinteriorSettings* OutlnteriorSettings );

/** Returns the audio device handle for this world.*/

uint32 GetAudioDeviceHandle() const { return AudioDeviceHandle; }

/** Sets the audio device handle to the active audio device for this world.*/

void SetAudioDeviceHandle(const uint32 InAudioDeviceHandle);

/**

* Returns the audio device associated with this world, or returns the main audio device if there
is none.

* @return Audio device to use with this world.
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*/

class FAudioDevice* GetAudioDevice();

/** Return the URL of this level on the local machine. */

virtual FString GetLocalURL() const;

/** Returns whether script is executing within the editor. */

bool IsPlayInEditor() const;

/** Returns whether script is executing within a preview window */

bool IsPlayInPreview() const;

/** Returns whether script is executing within a mobile preview window */

bool IsPlaylnMobilePreview() const;

/** Returns whether script is executing within a vulkan preview window */

bool IsPlaylnVulkanPreview() const;

/** Returns true if this world is any kind of game world (including PIE worlds) */

bool IsGameWorld() const;

/** Returns true if this world is any kind of editor world (including editor preview worlds) */

bool IsEditorWorld() const;

/** Returns true if this world is a preview game world (editor or game) */

bool IsPreviewWorld() const;

/** Returns true if this world should look at game hidden flags instead of editor hidden flags for
the purposes of rendering */
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bool UsesGameHiddenFlags() const;

// Return the URL of this level, which may possibly
// exist on a remote machine.

virtual FString GetAddressURL() const;

/**
* Called after GWorld has been set. Used to load, but not associate, all
* levels in the world in the Editor and at least create linkers in the game.

* Should only be called against GWorld::PersistentLevel's WorldSettings.

*

* @param bForce If true, load the levels even is a commandlet
*/

void LoadSecondarylevels(bool bForce = false, TSet<FString>* CookedPackages = NULL);

/** Utility for returning the ULevelStreaming object for a particular sub-level, specified by
package name */

ULevelStreaming* GetLevelStreamingForPackageName(FName PackageName);

#if WITH_EDITOR
/**
* Called when level property has changed
* It refreshes any streaming stuff
*/

void RefreshStreaminglLevels();

/**

* Called when a specific set of streaming levels need to be refreshed
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* @param LevelsToRefresh A TArray<ULevelStreaming*> containing pointers to the levels to
refresh

*/

void RefreshStreaminglLevels( const TArray<class ULevelStreaming*>& InLevelsToRefresh );

void IssueEditorLoadWarnings();

ttendif

/**

* Jumps the server to new level. If bAbsolute is true and we are using seemless traveling, we
* will do an absolute travel (URL will be flushed).

*

* @param URL the URL that we are traveling to

* @param bAbsolute whether we are using relative or absolute travel

* @param bShouldSkipGameNotify whether to notify the clients/game or not

*/

virtual bool ServerTravel(const FString& InURL, bool bAbsolute = false, bool
bShouldSkipGameNotify = false);

/** seamlessly travels to the given URL by first loading the entry level in the background,

* switching to it, and then loading the specified level. Does not disrupt network communication
or disconnect clients.

* You may need to implement GameModeBase::GetSeamlessTravelActorList(),
PlayerController::GetSeamlessTravelActorList(),

* GameModeBase::PostSeamlessTravel(), and/or
GameModeBase::HandleSeamlessTravelPlayer() to handle preserving any information

* that should be maintained (player teams, etc)

* This codepath is designed for worlds that use little or no level streaming and GameModes
where the game state

* is reset/reloaded when transitioning. (like UT)
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* @param URL - the URL to travel to; must be on the same server as the current URL
* @param bAbsolute (opt) - if true, URL is absolute, otherwise relative

* @param MapPackageGuid (opt) - the GUID of the map package to travel to - this is used to
find the file when it has been auto-downloaded,

* so it is only needed for clients
*/

void SeamlessTravel(const FString& InURL, bool bAbsolute = false, FGuid MapPackageGuid =
FGuid());

/*¥* @return whether we're currently in a seamless transition */

bool IsinSeamlessTravel();

/** this function allows pausing the seamless travel in the middle,
* right before it starts loading the destination (i.e. while in the transition level)
* this gives the opportunity to perform any other loading tasks before the final transition

* this function has no effect if we have already started loading the destination (you will get a log
warning if this is the case)

* @param bNowPaused - whether the transition should now be paused
*/

void SetSeamlessTravelMidpointPause(bool bNowPaused);

/** @return the current detail mode, like EDetailMode but can be outside of the range */

int32 GetDetailMode();

/** Updates the timer between garbage collection such that at the next opportunity garbage
collection will be run. */

DEPRECATED(4.18, "Call GEngine->ForceGarbageCollection instead")

void ForceGarbageCollection( bool bFullPurge = false );

/** asynchronously loads the given levels in preparation for a streaming map transition.
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* This codepath is designed for worlds that heavily use level streaming and GameModes where
the game state should

* be preserved through a transition.

* @param LevelNames the names of the level packages to load. LevelNames[0] will be the new
persistent (primary) level

*/

void PrepareMapChange(const TArray<FName>& LevelNames);

/** @return true if there's a map change currently in progress */

bool IsPreparingMapChange();

/** @return true if there is a map change being prepared, returns whether that change is ready
to be committed, otherwise false */

bool IsMapChangeReady();

/** cancels pending map change (@note: we can't cancel pending async loads, so this won't
immediately free the memory) */

void CancelPendingMapChange();

/** actually performs the map transition prepared by PrepareMapChange()

* it happens in the next tick to avoid GC issues

* if a map change is being prepared but isn't ready yet, the transition code will block until it is
* wait until IsMapChangeReady() returns true if this is undesired behavior

*/

void CommitMapChange();

/**

* Sets NumLightingUnbuiltObjects to the specified value. Marks the worldsettings package
dirty if the value changed.

* @param InNumLightingUnbuiltObjects The new value.
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*/

void SetMapNeedsLightingFullyRebuilt(int32 InNumLightingUnbuiltObjects, int32
InNumUnbuiltReflectionCaptures);

/** Returns TimerManager instance for this world. */
inline FTimerManager& GetTimerManager() const

{

return (OwningGamelnstance ? OwningGamelnstance->GetTimerManager() :
*TimerManager);

}

/**

* Returns LatentActionManager instance, preferring the one allocated by the game instance if a
game instance is associated with this.

*

* This pattern is a little bit of a kludge to allow UWorld clients (for instance, preview world in
the Blueprint Editor

* to not worry about replacing features from Gamelnstance. Alternatively we could mandate
that they implement a game instance

* for their scene.
*/
inline FLatentActionManager& GetlLatentActionManager()

{

return (OwningGamelnstance ? OwningGamelnstance->GetLatentActionManager() :
LatentActionManager);

}

/** Sets the owning game instance for this world */
inline void SetGamelnstance(UGamelnstance* NewGl)

{

OwningGamelnstance = NewGl;
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}

/** Returns the owning game instance for this world */
inline UGamelnstance* GetGamelnstance() const

{

return OwningGamelnstance;

/** Returns the OwningGamelnstance cast to the template type. */
template<class T>
T* GetGamelnstance() const

{

return Cast<T>(OwningGamelnstance);

/** Returns the OwningGamelnstance cast to the template type, asserting that it is of the
correct type. */

template<class T>

T* GetGamelnstanceChecked() const

{

return CastChecked<T>(OwningGamelnstance);

/** Retrieves information whether all navigation with this world has been rebuilt */

bool IsNavigationRebuilt() const;

/** Request to translate world origin to specified position on next tick */

void RequestNewWorldOrigin(FIntVector InNewOriginLocation);

/** Translate world origin to specified position */
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bool SetNewWorldOrigin(FIntVector InNewOriginLocation);

/** Sets world origin at specified position and stream-in all relevant levels */

void NavigateTo(FIntVector InLocation);

/** Gets all matinee actors for the current level */

void GetMatineeActors( TArray<AMatineeActor*>& OutMatineeActors );

/** Updates all physics constraint actor joint locations. */

virtual void UpdateConstraintActors();

/** Gets all LightMaps and ShadowMaps associated with this world. Specify the level or leave
null for persistent */

void GetLightMapsAndShadowMaps(ULevel* Level, TArray<UTexture2D*>&
OutLightMapsAndShadowMaps);

public:
/** Rename this world such that it has the prefix on names for the given PIE Instance ID */

void RenameToPIEWorld(int32 PlEInstancelD);

/** Given a level script actor, modify the string such that it points to the correct instance of the
object. For replays. */

bool RemapCompiledScriptActor(FString& Str) const;

/** Given a PackageName and a PIE Instance ID return the name of that Package when being
run as a PIE world */

static FString ConvertToPlEPackageName(const FString& PackageName, int32 PIEInstancelD);

/** Given a PackageName and a prefix type, get back to the original package name (i.e. the
saved map name) */

Zwypadou — Koutadkn

179



Tplodlaotarteg NAatdpopueg Avantuéng MatyviSlwy

static FString StripPIEPrefixFromPackageName(const FString& PackageName, const FString&
Prefix);

/** Return the prefix for PIE packages given a PIE Instance ID */

static FString BuildPIEPackagePrefix(int32 PIEInstancelD);

/** Given a loaded editor UWorld, duplicate it for play in editor purposes with OwningWorld as
the world with the persistent level. */

static UWorld* DuplicateWorldForPIE(const FString& PackageName, UWorld* OwningWorld);

/** Given a string, return that string with any PIE prefix removed */

static FString RemovePIEPrefix(const FString &Source);

/** Given a package, locate the UWorld contained within if one exists */

static UWorld* FindWorldInPackage(UPackage* Package);

/** If the specified package contains a redirector to a UWorld, that UWorld is returned.
Otherwise, nullptr is returned. */

static UWorld* FollowWorldRedirectorinPackage(UPackage* Package, UObjectRedirector**
OptionalOutRedirector = nullptr);

|5

/** Global UWorld pointer. Use of this pointer should be avoided whenever possible. */

extern ENGINE_API class UWorldProxy GWorld;

/** World delegates */

class ENGINE_API FWorldDelegates

{
public:
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DECLARE_MULTICAST_DELEGATE_TwoParams(FWorldInitializationEvent, UWorld* /*World*/,
const UWorld::InitializationValues /*IVS*/);

DECLARE_MULTICAST_DELEGATE_ThreeParams(FWorldCleanupEvent, UWorld* /*World*/,
bool /*bSessionEnded*/, bool /*bCleanupResources*/);

DECLARE_MULTICAST_DELEGATE_OneParam(FWorldEvent, UWorld* /*World*/);

/**

* Post UWorld duplicate event.

*

* Sometimes there is a need to duplicate additional element after

* duplicating UWorld. If you do this using this event you need also fill

* ReplacementMap and ObjectsToFixReferences in order to properly fix
* duplicated objects references.

*/

typedef TMap<UObject*, UObject*> FReplacementMap; // Typedef needed so the macro below
can properly digest comma in template parameters.

DECLARE_MULTICAST_DELEGATE_FourParams(FWorldPostDuplicateEvent, UWorld* /*World*/,
bool /*bDuplicateForPIE*/, FReplacementMap& /*ReplacementMap*/, TArray<UObject*>&
/*ObjectsToFixReferences*/);

#if WITH_EDITOR

DECLARE_MULTICAST _DELEGATE_FiveParams(FWorldRenameEvent, UWorld* /*World*/, const
TCHAR* /*InName*/, UObject* /*NewOuter*/, ERenameFlags /*Flags*/, bool&
/*bShouldFailRename*/);

#endif // WITH_EDITOR

// Delegate type for level change events

DECLARE_MULTICAST_DELEGATE_TwoParams(FOnLevelChanged, ULevel*, UWorld*);

// delegate for generating world asset registry tags so project/game scope can add additional
tags for filtering levels in their Ul, etc
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DECLARE_MULTICAST_DELEGATE_TwoParams(FWorldGetAssetTags, const UWorld*,
TArray<UObject::FAssetRegistryTag>&);

DECLARE_MULTICAST_DELEGATE_TwoParams(FOnWorldTickStart, ELevelTick, float);

static FOnWorldTickStart OnWorldTickStart;

DECLARE_MULTICAST_DELEGATE_ThreeParams(FOnWorldPostActorTick, UWorld* /*World*/,
ELevelTick/**Tick Type*/, float/**Delta Seconds*/);

static FOnWorldPostActorTick OnWorldPostActorTick;

// Callback for world creation

static FWorldEvent OnPostWorldCreation;

// Callback for world initialization (pre)

static FWorldInitializationEvent OnPreWorldInitialization;

// Callback for world initialization (post)

static FWorldInitializationEvent OnPostWorldInitialization;

#if WITH_EDITOR
// Callback for world rename event (pre)

static FWorldRenameEvent OnPreWorldRename;

#endif // WITH_EDITOR

// Post duplication event.

static FWorldPostDuplicateEvent OnPostDuplicate;

// Callback for world cleanup start

static FWorldCleanupEvent OnWorldCleanup;
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// Callback for world cleanup end

static FWorldCleanupEvent OnPostWorldCleanup;

// Callback for world destruction (only called for initialized worlds)

static FWorldEvent OnPreWorldFinishDestroy;

// Sent when a ULevel is added to the world via UWorld::AddToWorld

static FOnLevelChanged LevelAddedToWorld;

// Sent when a ULevel is removed from the world via UWorld::RemoveFromWorld or
// LoadMap (a NULL object means the LoadMap case, because all levels will be
// removed from the world without a RemoveFromWorld call for each)

static FOnLevelChanged LevelRemovedFromWorld;

// Called after offset was applied to a level

DECLARE_MULTICAST _DELEGATE_FourParams(FLevelOffsetEvent, ULevel*, UWorld*, const
FVector&, bool);

static FLevelOffsetEvent PostApplyLevelOffset;

// called by UWorld::GetAssetRegistryTags()

static FWorldGetAssetTags GetAssetTags;

#if WITH_EDITOR
// Delegate called when levelscript actions need refreshing

DECLARE_MULTICAST_DELEGATE_OneParam(FRefreshLevelScriptActionsEvent, UWorld*);

// Called when changes in the levels require blueprint actions to be refreshed.
static FRefreshLevelScriptActionsEvent RefreshLevelScriptActions;
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ttendif

private:

FWorldDelegates() {}

I 1111771110701
// UWorld inlines:

FORCEINLINE_DEBUGGABLE float UWorld::GetTimeSeconds() const

{

return TimeSeconds;

FORCEINLINE_DEBUGGABLE float UWorld::GetUnpausedTimeSeconds() const

{

return UnpausedTimeSeconds;

FORCEINLINE_DEBUGGABLE float UWorld::GetRealTimeSeconds() const

{

checkSlow(!IsInActualRenderingThread());

return RealTimeSeconds;

FORCEINLINE_DEBUGGABLE float UWorld::GetAudioTimeSeconds() const

{

return AudioTimeSeconds;
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FORCEINLINE_DEBUGGABLE float UWorld::GetDeltaSeconds() const

{

return DeltaTimeSeconds;

FORCEINLINE_DEBUGGABLE float UWorld::TimeSince(float Time) const

{

return GetTimeSeconds() - Time;

FORCEINLINE_DEBUGGABLE bool UWorld::ComponentOverlapMulti(TArray<struct FOverlapResult>&
OutOverlaps, const class UPrimitiveComponent®* PrimComp, const FVector& Pos, const FRotator& Rot,
const FComponentQueryParams& Params, const FCollisionObjectQueryParams& ObjectQueryParams)
const

{

// Pass through to FQuat version.

return ComponentOverlapMulti(OutOverlaps, PrimComp, Pos, Rot.Quaternion(), Params,
ObjectQueryParams);

}

FORCEINLINE_DEBUGGABLE bool UWorld::ComponentOverlapMultiByChannel(TArray<struct
FOverlapResult>& OutOverlaps, const class UPrimitiveComponent* PrimComp, const FVector& Pos,
const FRotator& Rot, ECollisionChannel TraceChannel, const FComponentQueryParams& Params /* =
FComponentQueryParams::DefaultComponentQueryParams */, const FCollisionObjectQueryParams&
ObjectQueryParams/* =FCollisionObjectQueryParams::DefaultObjectQueryParam */) const

{
// Pass through to FQuat version.

return ComponentOverlapMultiByChannel(OutOverlaps, PrimComp, Pos, Rot.Quaternion(),
TraceChannel, Params);

}
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FORCEINLINE_DEBUGGABLE bool UWorld::ComponentSweepMulti(TArray<struct FHitResult>& OutHits,
class UPrimitiveComponent* PrimComp, const FVector& Start, const FVector& End, const FRotator&
Rot, const FComponentQueryParams& Params) const

{
// Pass through to FQuat version.

return ComponentSweepMulti(OutHits, PrimComp, Start, End, Rot.Quaternion(), Params);

FORCEINLINE_DEBUGGABLE ENetMode UWorld::GetNetMode() const
{
// 1sRunningDedicatedServer() is a compile-time check in optimized non-editor builds.
if (IsSRunningDedicatedServer())
{
return NM_DedicatedServer;

}

return InternalGetNetMode();

FORCEINLINE_DEBUGGABLE bool UWorld::IsNetMode(ENetMode Mode) const
{
#if UE_EDITOR

// Editor builds are special because of PIE, which can run a dedicated server without the app
running with -server.

return GetNetMode() == Mode;
Helse
// IsRunningDedicatedServer() is a compile-time check in optimized non-editor builds.

if (Mode == NM_DedicatedServer)

{
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return IsRunningDedicatedServer();

}
else
{
return !IsRunningDedicatedServer() && (InternalGetNetMode() == Mode);
}
#endif
}
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