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MepiAnyn

Ye avtd 10 dapbpo mapovowdletar 1 epappoyr) avoiytod kodika PhysicsCPP, (mpoypappa xai
npoypappatiotikr) BtPA0ONKn) EKITAEDTIKOV POOK®OV IAPOLOLACER V, € TV DIOOTI PN MOMAIAGY
matpoppov (éxet doxipaotet oe Windows kat diavopég Linux), Kai xapakinplotikd T HeydAn
EMEKTAOIPOTNTA, TV emoyr) YA®oodg Xprotn (IIPpog To mAapov HeTaid ayyAMKov Kat eANVIKGV), TV
€DKOALA XP1ONG Y1 IPOYPAPPATIOTEG KAt XPHoteg e§100D, KAt TO IMPOCAPHOOIHO Ypdpiko meptBaiiov. H
epappoyr) avarrtoxOnke oe I'evikd Avkelo og anotéleopa oovepyaoiag padnt®v Kat eKIadevTikv oto
m\aiow tev pabnpdtev mg Pvowkrg xat mg [TAnpogopwkrg. Emumhéov, avalvovtat 1) oxediaorn tov
IIPOYPAPHIATOG, ON®MG KAl TA YAPAKTPIOTIKA KAl Ol AEMTOPEPELEG DAOIIONOT|G TOV, EMONPAivovTag 1)
duVaTOTTA XPL)ONG TOL Y YPIYOpPI), EDKOAN dNjovpyia eKIAIOEDTIKOV IAPOLOLACEMY OXETIKA HE T
Doowkr}, kat ovykekppeva t Mnyavikr A" Avketov. H mpotetvopevn epappoyr) épxetat va kakvyet eva
KEVO EQAPHOYDV AVOLYTOL KOOIKA Je avTikeipevo ) Poowkr| Avkeiov, pe 5e5011€vo OTL Td IPOTEWVOEVA,
pe Baon to ITpoypappa Znovdaov Pooikrig Avkeiov, IPOYPAPRATA eilval KUPLmg KAEIOTOD KOOKA e
npoxataockevaopéva oevapta. H ev Aoyw epappoyr) avamtdybnke oe C++ xat o mnyaiog kedikag
napéyetat otov ovvdeopo GitHub: https:/ / github.com/undefinedpp/ physics.

A£EEIG KAEIOIA: C++, DVOIKT), AVOLYTOG KOOIKAG, TIPOCOROLMOELG

Eicaywyn

Yt meploodtepeg xwpeg Ta ebvika Ilpoypdappata Zmovdmv Exovv eVO@PATOOEL T
owaokalia tev TIIE (Texvoloyieg ITAnpogopiav kat Emxkotveviav) ota oyoleia. Qotooo,
yia moAd xpovia, eixav emkevipmbel xoping ot dibaokalia PBaocwaov delotytov H/Y,
ON®G otV emeepyaota Kelpévon, ) xp1on email, ) xpron IpoypappdIov ypaQIK®V, v
emxowevia pe xprjor Email xat Chat, v avadijmon mnpogopie@v péoem Atadiktooo, Kat
oxt otr) 61daoKalia g LIIOAOYIOTIKIG OKEWDG, 1] OTIOLd elval pia TOAD onpavtiky deSiotnta
tou 2lov awova. Etoy, pla amo tig onpaviikotepeg MPoxkAoelg g exraidevong eivat 1)
OLaPOPP®OT) TG OMOTI)G DIIOAOYIOTIKI|G OKEWYNG. ZOp@ava pe to K-12 IThatioto g Emotrjpng
Ymoloytotwv (k12cs.org), o 6pog DIIOAOYLIOTIKI] OKEW! ava@EpeTal otlg «dtadikaoieg okéyng
IOV €PIAEKOVTAL OTIV €KPPAOL ADOEDV (G DIIOAOYIOTIKA Prjpata 1) aAyopidjiot mov propodyv
Va eKTEAEOTOVV AIIO DIIOAOY10TL)».

H vmoloytotikn) oxéyn (CT) Paociletat oe €vvoleg Kat MPAKTIKEG IO eivat Oepehimdelg yia
toug vIoAoyloteg. IlephapPavel yVOOIONOYIKEG KAl AVATIAPAOTATIKEG MPAKTIKES, OIMG
npoPAnpa, avamapdotaon, dgaipeor), amoobvOeon, mpooopoinon), emainfevon Kat
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IPOPAey). ADTéG Ot TIPAKTIKEG elvat emiong KEVIPIKES Y1a TV avAIITLSn eUIIELPOYVOIOODVIG
Kt Og EMOTHOVIKODG Kat 08 pafnpatikodg KAAdoug.

210 m\aioo t@v ormovdmv oto ADKEWO KAl yld TV IPOLTOPAoia tov padnteov/-tplov
IIPOKEIPEVOD VA OLPHPETEXOLY evePyd OtV Kowvevia Tov 21ov awwva (Bocconi et al., 2016°
Voogt et al., 2015 Wing, 2008) nj vITOAOY10TIKI) OKEWT) €lval ATIAPAITTI Yid TNV ATOHIKI)
€GeS Kot TNV AIIOTEAEOPATIKOTTA TOV pabntov/-tplev.

H amoteeopartikr) xpr)or DIOAOYIOTIK®V ePYANEI®V yida TV emrilvon mpoANpATev Kat 1)
éupaot otV KaAAEpyela TG DIIOAOYIOTIKIG OKEWNG OTLG TASelg ToL ADKEIOL €xel OTOXO Va
OLKOOOI0EL ONHAVTIKEG KAVOTNTEG yia T (@I TOV VE®V Kal TV eknaideotikov. Eival
ovvatov va dwoel avinpeéveg evkailpleg otovg/otlg padntég/-tpteg, ald Kat 0tovg/oTig
EKTIAOEDTIKOVG, MOTE VA ELVAL EVIJHEPOPEVOL XPIOTEG KAl VA YIVOVTAl KPITIKA OKEITOREVOL
Onpovpyol 1E0K TOV PNPLAK®OV TEXVOAOYIRV. AVAIITOOOOVTAG TI)V DIIOAOYLOTIKI] OKEWT) Kt
XPNOHOIIOIOVTAG  TPOIOLG  AOYIKNG da@aipeong oe IOMNanAa emineda  (0edopeveov,
AVAIrapaotace®V, AOYIKoOV Oadikaotdv KAL) otoxog eivat va Snpoopynbovv, va
avarrtoxfoovv kat va edtioboov povtéAa diayeipiong minpogoptadv Kat akyopidpot ermloong
avfevtikov  mpoPAnpdatev. H xatavonon g Aettovpyiag  DIOAOYOTIKOV — Kdt
MIPOYPAPPATIOTIK®OV epydAeiov Oa odnyroet oty aflomoinor tovg o MPOyPAappata
eprvevopéva  amo pabntég/-tpleg pe  amotédeopa TV emilvon mpoPAnpdtov  Tov
IPAYHRATIKOD KOOHOD.

Eivat yeyovog o1t ot pabntég/-tpieg £xoov éva evpb QACHA EVOLAPEPOVIOV KAl TANEVIDV
Kat etvat o@@EAppo va Tovg diverat 1 SGLVATOTTA VA AIOKTOOLV KAl PAOIKEG YVMOELS
IIPOYPAPHATIONOD, akopa Kat av de 8éhovv va ylvoov pnyavikoi Aoyiopkoo. ANwote 1)
Katoyr) Pacikeov SeSloTToV oLYYPAPHS KOOKA MPOETOpAdel Tovg/ g pabntég/ -tpieg yua
onoladrnote otadiodpoptia akopn kat ektog STEM. ‘Onag 1) avayveor 1) 1) ypagr), £T0L KAl 0
IIPOYPAPHUATIONOG etvat évag al@aPntiopog yia Tov 21o aieova. H xatavonon Tov Tpomov pe
Tov omoto mpoypappatifovrat ot vrroAoyiotég Oa emrtpépet 1000 otovg/ oTg padntég/ -Tpieg
000 OTOLG/OTIg eKIMAdeLTIKODS va avingbodv xaldtepa v Texvoloyld Kat va
OLVELIONTOIIOU)0OVY TOV AVTIKTOIIO TG TEXVOAOYIKI|G IIPOOSOD 0TIV OIKOVOHLA KAl TOV KOOHO.
IMepattépw, o mpoypappartiopog Ponbdel oy evioyvorn g Aoykrg okéyng. Ot padnrég/ -
Tpteg pabaivoov g va mpooeyyiCoov Ta IpoPArpata OOOTHIATIKA, TIOG VA ePAPPolovy Kat
va doxpdloov tov KmOkd tovg Pripa-prpa. Emumiéov, didaoket tovg/ tig padntég/ -tpieg va
OKEQTOVTAL ONUIOLPYLKA Yld IPOTOTLIEG Avoelg ot mpoPAfpara. Avtog o TdIog
ONPOLPYIKOTNTAG elval eVPEMS ePAPPOOLiog oe Kdabe yvmolako aviikelpevo. Av kat ot
Aevtepopabpia Exnaidevon 11 yAoooa mpoypappatiopod moo pabaivoov ot padntég/ -tpieg
etvat 1) Python, og pla yA@ooa oagrg pe katavontr) obvtadn moo SlevkoAdVeL TV eoTiaon)
OTI AOYIKI) TIPAKTIKI] OVTL Y1d TIG AEMTOPEPELEG, YA TO MPAKTIKO [PEPOG LTI NG EPYaoiag
emAéxtnke 11 C++ ©¢ pia YA®OOA AVTIKEIPEVOOTPEPOVS PUOEMG IOV EMITPEIIEL AKOI) Kl OF
apxdaplovg MPOYPAPHATIOTEG VA KATAOKELACOLV 1) TETPIPHEVA IPOYPUUHPATA O OOVIOHO
XPOVIKO drdotnpa xproponotovag etopes BrpAtodrkeg.

H C++ eivatl pua amo tig mo Snpo@ilelg yA®ooeg IpoypappdaTiopod DIIOAOYIOT®V OTOV
Koopo. Xprnowpomoteitat ywa TNV avamtodn HoAGV MIpaypdIev, dmod OlaoKedaoTkd
Bvteonatyvidia, 10TOTOIODG, TEXVITY] VONOOLVI] PEXPL PeydAd AETOVPYIKA OLOTHPATA,
onwg ta Microsoft Windows xat 1o iOS g Apple. H C++ etvat pia yA@ooa oo €xet mpogAdet
a6 m C, aM\d pe mowila IAeOVEKTHHATA Oe Oxéorn pe avtv. Avalvtikda, Oivet 1
dvvatomta opydveong tov Oedopéveov oe pla kAdon (class) kot ovmootnpilet v
KAnpovopwotta (inheritance) ot Sopry tov xKAdcewmv. EmmAéov, mapéyet dvvatotnta
apywornoinong tov dedopevav Kat pmopet va mnpaypatonowndel oplopog petapAntov og
avagopd (reference) oe kdmoia dMr. Ymootpilet TV £€vvola TOD IMOADHOPPLOHOD
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(polymorphic) otov kabopiopd te@v covaptioe@v pe Bdon tov TOIo tov oplopatog Tovg,
kabmg xat 1 dovatotta OpPLOpod MOADHOPPIKAOV PACIKGOV TONGV pe PAon évd MPOTLIIO
(template). ITapéxet mhovowa PipAodnkn PBaoikev dopamv dedopévev kat prmopet va yivet
orneppoptaor) (overloading) tedeotov. ‘ONa Ta mapandve oTolyeld EMITPEIOVY OTI) YADOOQ
va vrootnpifet TOV aVIKEIPEVOOTPEPT) Tpoypappatiopo (object-oriented programming).

210 TI\AiOW0 TG IPOTEWVOPEVNG EPAPHOYIG, 1] LIIOAOYIOTIKI] OKEWI] AVAPEPETAL OTNV
evoroumTikr] 8e§loTnTa, Kavr) va ocovovdadet TV avakaAvITiKr Siadikaoia pe v avamtodn
KAl epappoyr] DIOAOYIOTIK®V HOVIEA@V Kat mpocopowwoedv (Dolgopolovas, & Dagiene,
2021). H avamrtodn teov anapait)tov omoloyloTtikev Oedlottov npayparornow|fnke oto
m\atoto tov pabfpatog g Poowkng A’ Avkeloo. H alyopiBpk) okéyn avagépetal otnv
KavOtTa Snptovpyiag TV BHpdteV oL ArdattovVTat yid T1) HETATPOIIT| PG OVYKEKPTIEVIG
e100000 oe pua embopntr) €6odo (Doleck et al., 2017). Xwv mpotetvopevr vlomoinor), 1)
avdamntodn Tev alyoplBpikav deSlottov npayparonoujonke oto mAaiolo Tov padnpartog g
IM\npogopkrig. Av kat ot dvo deSlotnTeg aAAnAemKalovmtovtatl, OTav 1 pove) myr) Opacemv
etvat 1o miaioto g ddaokaliag, n mapdAAnAn avdrrtoln epappoyrg Aoyloptko eivat oe
0¢om va g Sraywpioet, orwg deiyvet o mivaxag 1.

ITivaxag 1. Eveiktikég epyaocieg omoloytotikig Kat alyopidpikrg okéyng

YnoAoyiotiki) okéyn AAyopBpikn oxéyn

Anpiloopynote pia Aiota Stakprrov Pppatov KabBopiote T1g €1006006 oL IPEMeL va €xel L

Yid TOV DIIOAOY1OP0 TOV BAPODG EVOG GHOPATOG K\aon, oote n £€odog va diver to Papog evog
ompatog oe N

Na neprypaypete pua Sradukaoia Srakprreov

Pnpatwv nmpoodiopiopov kat oxedracpod Tov Na «xabopicete pa Owdwkacia  péown
dvvapewv mov aokovvrai o éva copA mov BpA0ONK®V kat KAAoemV, dOTe va eivat dovaty
100pPOIEL AV OF £Va TPAnEQL 1] AEKOV1OT SlavLopdt®V otV 080V

Na dmoete oe1pd PRPATOV YLa TOV DIIOAOYIOPO
Kl T YPAQIKI) AIIEIKOVIOT) TN¢ avtidpaong
doopévng dvvapng

Na kaBopioete pa dadikaoia, ®OTe 1] EPPAVIOT)
1) Oxt g avtidpaong prag dvvapng omyv 0bovy
va eivat emAESIpn aro Tov Xprjotn

YAomoinon

ApXWKd, yla Vv emitendn evog yprjyopov, 1oXvpod, aSlomoton KAt eDENKTOD CLOTHHIATOS,
érpente va em\eyel 1 C++, xabmg eivat yAwooa mpoypappatiopod moo epgavilet moo
peyaleg amodooetg, pe v mpodnobeorn owotrg epappoyng. Extog avtoon, Pacilopevn ot
yAwooa C kat otevd oovOedeéve) pe avty, ep@avilel evionm®olaKd peydAn omootpidn Kat
oupPactpdTnTa, YAPAKTPIOTIKA APKETA XProa yia kabe project avolytod k@dka eldkda
yla Vv eKnaidevor) Ormoo LIIAPXEL TOAD HeYAAL Sla@oporoinorn Texvikod eSomitopod Kat
IIAI|POQOPLAK®Y  OLOTNHAT®V. Xoveyi(ovtag, elnebn amogaon va xpnotponou)Oet
OOPOOTOLYEI®T] AOYIKI] KMOUKA, J1€ OKOIO TNV EMEKTACIHOTTA KAl TNV IPOKANOI TOL
evOla@épovTog TV mpoypappatiotav. ‘Ocov agopd To obOTNHA MAPAY®YNG EVOTITOV
(buildsystem), em\éxOnke to CMake, vmoomplopevo amd TV TAEOVOT)TA TRV
npoypappatiotkov PipAobnkaev, amotedovrag éva eidog «ovpfaong» peraip TV
npoypappatiotav. Emm\éov, 6cov agopd v vAomoinor), akohovBovvtat MoANEG apyég Tov
AVTIKEEVOOTPEPODG TPOIIOL IIPOYPAppAtiopod, kabwg eival mo xatavont) pébodog,
Baowfopevn meploodTeEPO OV KOWI AOYKI) Oe oxéon He dAAeg evalaktikég. Emiong,
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Xpnotwporoovvtat moAd mpotona kodika, oneg «Dependencylnjection», «Singleton»,
oALPOPPLoRog Kat alvodateg pébodot. Téhog, yiverat xprion g PtPAobnkng SFML, yia
POPTWON EIKOVAOYV, YPAPHATOOEPOV, TTOADPEODV KAl AELTODPYIESG YPAPIKAOV, ATIOTEADVTAS

Baon g PLPA0Onkng Tov mpoypappatog (PA. Zxnpa 1).

EMnvikf) Duoikf Npwtng Aukeiou oe C++ Mala:
Enidoyf) npotewvépevng yAbaoag 100
MopaxaheioBe va enihégete Enutaxuvon BapdTntag

MapaxaheioBe va enihé§ete 162

Avtigtaon Atpa:

000

Zuvéxela

Eppavian/EEapévian Iotitwy

Zxnpa 1. Evoeiktiko nepifallov diadpaong g e@appoyrg

H Baon too mpoypdppatog etvat 1) povada «ovotnpatog». To mpoypappd emKevIp®VETAl
oV apnpnpévn kAdor g Application, and v omoia ogeiletl kabe client va k\npovopr)oet.
ITepiéxer T1g ewovikég peBodovg «OnCreate» xat «OnUpdate» mov avtiotoiyodv ota
oopPavta apyrng (peta amo pvdpton PAcKOV TAPAYOVIOV) KAl «eVI|HEP®ONG 00ovng» Tov
HIPOYPAPHIATOG. ADTEG PHIIOPOLY VA EMAVAIIPOOOIOPIOTOLY Ot MEPLITOOL) Iov BéNet o xprjotng
va amnodaooel kxodika ota ocvopPavta. Emiong mepiéyet ) pébodo «Start» mov déxetat Tig
KatdAAnAeg mapapétpoog ya va apyioet to mpoypappd (.. péyebog xat ovopa napadopov).
Emunheov, mepiéxet éva «stack» amd kataotatikég dojieg mov aviloTolYovV 0TV KATAOTAOT)
mg epappoyng, 1 kabepia amod Tig omoieg éyel Ok TI)g AETOLPYIKOTNTA, HE T HOPQT
elovikov pefodmv avd avtiotoiyev pe ooppavta, onmg «OnCreate» xatd T dnprovpyia
mg dopng xatdotaong, «OnUpdate» ywa tv evnpépmon obovng Katd TV KATAOTAOT,
«OnShow» yia xdfe eppavion g katdotaorng, «OnHide» ywa amevepyomoinor] tng Kat
«OnDestroy» yta ) dtaypar) tng. ZTnv KAAoT) g eQapHoyng MapexeTat emiong Oeiktng oto
rapabvpo, Ipog xp1on yia ypapikda kat aleg dvvatotnteg. H povada «ovotnpatog» mepiéxet
Kat kKAdoetg yia pa mnfopa epyaleiav, OI®G XP@HRAT, EVIOIORO OPAANPATOV, BEATIOHEVT
npoofaon ot 0éon kar v xatdotaon OeikT) HOVTIKIOL, ON®G KAl of «Iapdbvpa
PNVORAT®OV», «YPAPPATOOEIPES», «XPOHATA», LIOOTPE MHOAAIA®V YADOO®V, ONIMG
ayyMka kat eNnVikd, Kat xdmowa pabnupatxd epyaleia (evromopog Siaotadpmong
opbfoyaviov mapalAn\oypapupey meploxov).

Znpavtikn etvatl 1 edkoAn alnlemidpaon xprjoty, KAt yld aotd Hapéyetdal MANP6S
npooappoopévn PAodnkn ypagikod mepipailovrog. ITepthapPavovrat ypagkd ototyela,
OTI®WG KOLPITA, «ETIKETEG» KEIPEVOD, OPYAVOPEVEG OLYKEVIP®OOELG otoixelwv 1) «Layouts»
(Vertical/HorizontalLayout=  Kdbeta/opi{ovtia katavepnuévn) omAfy  ObyKEVIP®OT),
Vertical/HorizontalGrid= xdfeto/oplovtio mAéypa), eppavifopeveg Atoteg MOAAIA®V
emAoymv, oAoOntég emAoyrg Tip®y, nedlov swoaynyng tipev. H mnpoodnkn mepaitépm
otolyeiwv kabiotatar evkoln, kabmg ONa ta otoiela KANPOVOpoLV armd Ty KAJOL)
«UIElement<Impl>», n onota mapéxet v KAtaAAnA Pacikr) AettovpyikoTTa, anapaitnt)
yia kdfe onmTikOd aAANAEmOPAOI0, MPOCAPHOOIHO YPAPKO otolxeto. Ia v emitevdn
onpovpylag oovolav (Omeg Aloteg) pe ypagikd ototyeia, to «Dependencylnjection» Trng
KAdaong 6e Pondd. I'ia avto, dnpovpyr|Onke 1 kAdorn UIElementAbstract, 1) omoia mepiéyet pn-
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eCATOPIKEDPIEVOD —avd OTolXelo- TOTIOL Aettovpyieg, Ormwg ailayn peyébovg, tomobeoiag,
xpoparog, k.Am. Emiong n UlElementAbstract kAnpovopeitat ano v UlElement<Impl>.

Zm povada g Puoikng mapéxeTar 1) KAAON TOL OMPATOG, 1) Oomolda  PEoK
KANpOVOpIKOTTag x@pidetat oe KIVITIKA KAt OTatikd oopatd. Ta kivoopeva oopata éxoov
xaboptopevn pada xat ennpealovial cOPP®VA pe Tovg vopovg tov Nevtova. H enidpaon
OLVAPE®V O avTd elval perprjopn), ooprephapPavopevng aot)g tov Papovs. Emiong, oe
avtd vmdapyxoov ot mpooappolopeveg petaPAntég wOwotteg g padag, g 6éong g
TAXOTAG, T1)G EMTAYOVONS, KAl AN®V. Ze avTifeor), Ta OTATIKA OOPATA, OIS TO OVOPA TOVG
paptopd, eivat aotd yia ta omotida 1) pdda tovg etvat 1600 peydAn, ¢Tot oote kdbe petaBolr) oe
avtd va Oewpeitat apeAntéa kat va pnv vmoloyifetal (LY. 1 Yy ®G TO KEVIPO g
napovotiaong, xabmg Oe ypewaletal 1 IPooopoimorn OAov ToL NAIKOD CLOTHPATOG 1] TOV
IAPATN P OOV COPIIAVTOG). ADVAELG ITOL ACKOVVTAL 08 ALTA AYVOOLVTAL, APOV I ERPAVION)
1) 1 pétpnon g emidpaoct|g tovg dev eival xpriown), KAt €101, DHOAOYIOTIKOG XPOVOG Kt
DIOAOYLOTIKY| 10X0G Og OIATAADVTAL.

Emu\éov, epmepiéxetat 1 KAdon «emiAvong OOPAT®OV» 1) omola  aviipetemilet
aMnAemdpdoelg petadd oOUAT®V, aveSdpTTa Ao TO av MPOKELTAL Y1 KIVITIKA ] OTATIKA
OOUATA. XZOYKEKPIPEVA, AVTIPETOII(eEL ovyKpovoelg (0plopevn) 1 AVIAIIOKPIOn Ao Tov
XPHOT) IPOG TO IAPOV), KAt epappolet KatdAnAa kabe petaPolr| mov mpénet va epappootet
oTd OOPATA.

Té\og, mepthapPaverat xat poOpi{opevo epyaleio PETATPOIIG PLOKOV HOVAOWV O
EIKOVIKEG (IL.YX. newton o€ eKovootoyela) Kot amofrKevong «Iaykoopov» TV, OI®OG 1|
emtayovon g Papotnrag. H xprion moAvyleooiag tov mpoypdppatog divet dovatotta
EPITAOKI|G OTNV eQAPPOYT) HabnToV/-TPLodV KAt eKIIALOEDTIKOV aII6 AANEG XDPES.

Mpoypappatioiko Napadstypa Anpioupyiag NMapdctaong

Ag vrrobéooope g BéAovpe va dnprovpyrioovpe pia IApovoiaot) IPOYPARHPATIOTIKA HE0M
g PtPAo6r KNG ToL TpOypaparog, 1 omota Ba coprnephapBdvet évav avBpermo va otéketat
oave oto &€dagog, pe Tt dvvatotnta pérpnong TV LIApYXovoov dvvdapemv, mov Ha
eppavifovtal ontikd og dtavdopara. Avtd vAomoteital KANmg €Tot: (apExETal 1 eova
70x150 “assets/images/person.png”).

O xpriomg KAnpovopet amnod v kAdon Application g PipAobrkng pag, amod v onoia
mpémet va kavel «override» tig peBodoog OnStartkar OnUpdate, yia va mapéyet
Aettovpywkomta omyv epappoyny. Ilpémet kata T dnpovpyla g eQappoyng va
KANPOVOPIOEL IO T YEVIKEDPEVI] KAAON KATAOTAONG &QAPHOYNG, IAPEXOVIAG TG
AettovpykoTTa pe TG ewkovikeg pebodovg, opowa pe tig OnStart kat OnUpdate g
Application, povo pe peyalvtepn Aettovpyikotnta. Ipénet mapd nAa oto workingdirectory
va dnpovpyn et pdxelog assets, otov onoio Oa torobetnBovy onowadnote moAvpéoa etvat
AIAPAitTa yida TV Iapovoidot), onmg eukoves, Pivteo, xat ala. 'Ooov apopd to ypapiko
nieptBAANoV, propody va xprotporotnfodv KAAoeIg KOOPITIAV, KEHEVOD KAl MDY YPAPIK®OV
otolel@v, mov mapéyovpe ot PipAtodnxy), Ta omoia dnprovpyovvral AapBdavovtag Oeiktn)
OtV TPEXOLOA EPAPHOYT], KAl PE0® ALTHG EVIHEPOVOVTAL Kat eppavifovtal oty ofovn.
Avto emroyyaverat pe 11 pebodoog Update xat Draw, ot omoieg xkalovvtat péoa otnv
OnUpdate g xataotaong TG eQappoyr|s.

I'a v npootnkn copdt®V, Iapéxovial KAJoel§ OTATIKOV KAl SUVAPIK®OV COPATOV, Ol
ormoieg avIPeTRIifovTal Opold jie Ta ototyela ypapuov meptBaAlovtog, pe ) dagopd nmg
priopoovv va 6ofovv oe em\otr) oopdtev, pe v kAdon BodyHandler, o omoiog mepiéxet to
Rafnpatikd POVTEAO TOL QULOWKODL OLOTHHATOS. 2TV IP®T £KOoOon, XpPnotpomoteital
dvodiaotatog Nevtwviog emAvtig. Mehhovtikd, prmopet va avapadpiotet pe ) xprjon Kat
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TPiNg O1aoTaong, v O evdexOHevT) Tponomoinor Tov Ilpoypdppatog Zmovdev propovpe
va npooBécoope yla mapddetypa kat emotr) oxetkotntag. O emotrg eppavifetat Kat
EVIPEPMVETAL TIAPOPOIA ME TA OToXela ypa@uov meptPailoviog, epgavifovrag Kot
EVIHEP®VOVTAG OAA TA OOPATA IO £xovV mpootebel oe avtov. Emmpoobeta, amehevbepmvet
T PvIpn aroddopevn o auTd Ta COPATA, €T0L AOTE O XPI)OTNG VA 1] XPetadetatl va avnovyet
ya Oéparta avtrg g @oong. Meta amo kdabe evnuépwon tov emAvtr, SnplovpyovVTAL
alnAemdpdoelg MPOYPAPHPATIOTIKA (pe avTikeipeva - objects) peTald oV COPATOV, OI®S

TP1PEg Kat oxéoelg Spdong avtidpaong.

Tuvepyacia

e meplITOOT) oL €Vag IPoypappatiotrg evotagépetat va oopPdlet ot PipAtobrxn 1y oy
£QAPPOYI TOL IPOoypdppatog, eivat ehevbepog va dnpovpyroet «fork» Too mPOTCeKT OTO
GitHub, 1o omoio Oa mepiexet v idia adela xpriong pe avto, KAVOVTag Ormoteg aAayeg
emBopel. Av Oewprioet g ot aAlayég tov mpémet va npootefody 010 KOO IMPOypaApd,
propet va kdvet «pullrequest». Avto Ba tebel oe kpion Paocet pag mnbopag napayoviey,
onm¢g SlatrP1on TG APXIKNG AELTOVPYIKOTNTAS TOv KOdKa, dtatrpnorn g ovpPaoct)g tov,
Tayottag kat dAev. Av avtd eykpibel, o mpoypappartiotrg feopeitat emionpa ocovepyatng.
Av ox1, Ba vdp&et ardvtnon mov MANPOQOPEL OXETIKA 1€ TI§ ATIapditnteg aAayeg, ®ote va
yivet peAovtikr) éykpton too pullrequest, 1 Oa dobBet onpavtikog Aoyog wote va puny mpootedet
0 DIIOYI)PLOG KODKAG.

MeAMovtikég Emektdoelg kat MpooBrikeg

Av xat 1o 0Ao npotleKT otoxevel ot ovvepyaoia Poowkn)g xat ITpoypappartiopod, eivat otig
mpobéoelg pag va exmoviioovpe éva kabapd ypaguko mepiPdailov  dnpiovpyiag
IIAPOLOLAcE®V, To oroio de Ba amattel mpoypappatiotikég yvaoets. Emiong, éxet tebet otox0g
Yla EMEKTAOT) Kat bIooT)piSh MOA®V YA®OO®V, EDPAOIAIK®OV KAl |1}, 1€ OKOIIO VA DIIAPXEL 1)
duvatomta xpriong tov mnpoypapparog, Siyeg diaitepeg avnovyieg ®¢ IPog TO eUIIOOO
yA®ooag. T'ia aotd xat vmootpifovrat fdn ot yAwooeg tov EA\Nvikev kat tov AyyAKkov.
'Ocov agopd Tov K®OIKd, OTOXEDODHE VA YEVIKEDOOLHE T XP1)01) YPAPIK®Y, £TOL DOTE VA PNV
etvat anapatytn 1 xpnon g SEML, al\da va vidpyet kat vroot)pin yia dileg, Atyotepo
apnpnpeéveg PrpAtodrkes, onmwg OpenGLxat Vulcan. ITapopota e§EMln BéNovpe va xet kat to
pabnpatiko tprpa mg PrpAobnxng (Sravdopata, mivakeg, k.d.), To omoio Ba éyet kalvtepr
EVOMPAT®OI] O aUTY).

Tupnepdoparta

H epappoyr aotr) napéyet Ot nadayeyikr) adia. Aroteet pia moAd Kalr) el0ay®yr) oTov
IIPOYPAPHUATIORO DYNAOD emtTédov, TO00 yida padntég/-Tpleg 000 Kat yid eKITAOEDTIKODG, VG
1 oopPoAn g PLOKIG TV aAVAYeL 08 XPNOTIKY| 0T1) Odaokahia Kat otV ekpabnor) mg ®g
YVOOTIKOD avtikeipévon. H enektaotpotnta tov mpoypdppatog propet va epriéget pabnrég/ -
TPLEG, IIPOYPAPHATIOTEG KA EKITAIOEVTIKODG O€ P KOWVOTITA AVOLXTOD KM@K, KATL IOV elvat
oOpP®VO pe T phocopia Tov véwnv Ipoypappdtev Zmovdav yia to Adkelo. ATIO TeEXVIKIG
m\evpdg, 1) emhoyr) g C++ eyyodrat oe peyalo Padpo ) peAovtikn) Aettovpykotnta dixwg
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anadinon tov KodKa, AOy® OOXV®OV HAPAAAAY®OV TOV KAvovev TG yAwocodas. Emiong,
£QPAPPOYEG AVTOD TOL £160VG ATIOTEAODBY CLVELOPOPU MIPOG TNV KATeLOLVOI TG TeEXVOAOYIKIG
ALTOVOHNONG TV EKITALOEDTIK®V.
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