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MNepiAnyn

Kaveic dev pmopel va avtikpoUoel To yeyovoc Ttwe Ta Bvteomatyvidla ot YEPEC
pag eival pia apketda dadedopévn dpaotnpldtnta Tou ToAAol KAvouv oTtov eAslBepd
Toug XpOvo, Hikpol kal peydAol. e ouvduaopd pe tnv e€€AEN TNG TEXVOAoyiag n Blo-
hnxavia avth yvwploe apketd JeydAn avdmtuén, kdtiL tou odAynoe oatnv dnuiloupyia
KAWVOTORWVY 1OewV, OTIWCE yia TTapAadslypa n XpAon Haockag smavinuévng mpayuatiko-
Tntag. Eival ouvnBlopévo dpawvopevo €va mawyvidt va vmootnpilel meploodTtePeC amod
hia mAatddppueg, tx. Windows, Linux, Mac, divovtag €tol otov Xpriotn €va ebpog amd
eTIAOYEG Kal TNV eAeuBepia va amolaldoel tTnv gumelpia, avdAoya Pe TNV TPOTIUNGCN
Tou, og 6mola TAathOpua auvtdg emiBupel. Ol Tapamdvw Adyol yévvnoav VEEC TEXVL-
KEC BeATioToTOlNONG, KATA KUPLo Adyo OToV Topéa TNG anddoong Twv TPOYPAUUATWY
WOoTE va Pmtopoulv va avtamneéABouv pe Tig utdAotteg aAAay€g Kat pia amd autég sivat
0 Tpoypappatiopés Baciopévog ota dedopéva.

H ouykekpluévn epyaocia PEAETA Tov TPOTIO KATACKEUNC Ttawxvidwwy d0o dlaotd-
oswv, KAavovtag Xprnon Tou Tpoypdupatiopol Baclopévou ota dedopéva €vavil Tou
1o dLadedopévou avTikelyevooTpadr TPOYPAUHATIONOU KAl EPEUVA KATA TTOG0 auTh N
amtédpacn Ba pmopoloe va BonBrioel TOCO TOV TIPOYPAUHATIOTA TNV SOUAELA TOU 600
Kal va BeATWoeL TNV ePmelpia tou TeAkol XpAoTn.

AEEeLc KAelda

Mpoypappatiopdc Baciopévog ota dedopéva, AVTIKEIMEVOOTPADHC TIPOYPAUHATIONAG,
Bwteomalyvidia



Abstract

No one can deny the fact that video games nowadays are a fairly common activity
that many do in their spare time, young and old. Combined with the evolution of technol-
ogy, this industry has experienced considerable growth, which has led to the creation
of innovative ideas, such as the use of augmented reality masks. It is a common phe-
nomenon for a game to support more than one platform, eg Windows, Linux, Mac, thus
giving the user a range of options and the freedom to enjoy the experience, depend-
ing on his preference, on any platform he wishes. The above reasons gave birth to new
optimization techniques, mainly in the field of performance of programs so that they
can cope with the rest of the changes, and one of those techniques being data-oriented
programming.

This thesis examines how to create two-dimensional games, using data-oriented
programming versus the most common object-oriented programming, and investigates
whether this decision could help both the developer in his work and improve the end-
user experience.
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4.1 Métpnon anédoaong



KedpdAalo n

Elcaywyn

1.1 ZtdX0C TNC Epyaciac

>1dx0¢ elval n dnulovpyia evag matyvidiou, To omoio Ba eEuTtNPETHOEL GTNV TTAPOU-
olaon kat avdAuon Tou Tpoypappatiopou pe Bdon ta dedopéva (DOP), dou Ba dpdoet
w¢ éva tapadelypa xpriong autol tou TpdTou Kat Ba dwaoel Tnv duvaTtdTnTa va avadel-
XToUV Ta TTAEOVEKTAMATA AAAQ Kol Ta PELOVEKTAMATA Tou. MveTal o0yKPLon PYE TOV TILO
S1ad6edopévo TOTIO TIPOYPANHATIOHO0U, ToV AVTIKELUEVOOTPADN TIpoypappatiopd (O0OP)
yla Tnv amdktnon pag euplTePNC O£aC Kat yvwung Tdvw oto BEua.

1.2 AGapBpwon tng epyaciag

H epyaoia gival xwplopévn oe 5 kepdAata. Apxikd yiveTadl pia emiokoTnon tou Be-
wWPNTLIKOU PEPOUC yia va Yivouv avTIANTITEC ol Baoikég €vvoleg TTou oXeTi{ovTal YE TO
Tpoypappatiopd Baciopévo ota dedopéva, otnv ouVEXELA YiveTal eKTeVvAG avadopd
oTa EpYaleia Kat TIG TEXVIKEG TIOU XpnolhoTolibnkav yia va oAokAnpwBei n epyaoia,
EMeLTa €va KOPUATL sivat adplepwpévo oto Teipapa mou dnuovpynibnke yia Adyoug oly-
Kplong OOP pe DOP pe oTtdxo TNV avadelin twv dtapopwv PeTald Twv d00 TpdTIWY 0TNV
TPA&n kal TéAog akoAouBel n avdAuon Twv amoTEAEGUATWY Kal TWV GUUTIEPACHATWY
TIou TtpogkuPav.



KedpdAalo E

OewpPNTLKO uTIdBabpo

2.1 TiLonpaivel Tpoypappatiopog Baclopévog ota Sedopéva

O mpoypappatiopds Baotopévog ota dedopéva(DOP) sival pla dtadopeTiki Tpo-
oéyylon otov oxedlaopud mpoypaupdTtwy n omoia otoxeVel oTnv BeAtioTomoinon tng
XPAOoNG TNG MvAUNG cache Tou eme€epyaoTn) TOU UTIOAOYLOTHA. H TEXVIKN AUTH opyavw-
VEL TOV KWOLKA yYUpw amd ta dedopéva tou mpoBAAuatog mou mpoomabolue va A0-
ooupe. Auté onpaivel 6tL 0dnyolpaoTe o€ évav SlaxwpLlopd avapueoa oTov KwdLKa Kat
Ta dedopéva pe amotéAeopa To TPOPANUA va yivetat o eUKoAa avTIAnNTTd amd Tov
TIPOYPAMHATLOTA Kal €T0L va avTIHETWTI(ETaL pe PEYAAUTEPN EUKOALQ.

2.1.1 TMAeovekTApata KaL MelovektApata

object-oriented programming = A _
faster Ox
CPU

L1L2L3

cache

\ 4
slower t:::]

main
unoptimized data layout uses main memory memaory

IxAua 2.1: Aedopuéva Tou TpoypduUaToc Léoa atnv pviun Ue xprion tou O0OP, © Wilmer
Lin [21]

‘Otav mpoypappatiloupe xpnotpomolwvtag O0P, ta dedopéva péoa Pviun eivat okop-
TILoPEva Kal OXL O€ YELTOVIKA KEALD, Ttpdypa TTou onpaivel 6Tl pépog Twv dedopévwy Tou



2.2 CPU Cache

data-oriented design —

faster T
CPU

8 ]

cache

% y

\ 4

slower [:::]

main
data tightly packed and closer to cache memory memory

IXAHa 2.2: Asdouéva Tou mPoypduUaToc Héoa atnv uvhun ue xprion tou DOP, © Wilmer
Lin [21]

xpelaletal o tpdypappa Ba Bpiokovtal o o apyn pvAun(BA. xApa 2.1). e avtiBeon
pe 1o OOP, To DOP gival pAlkd wc Tpog TV YVAMN Kat TtpooTtadei va amoBnkelosl Ta
dedopéva pe 6oa Kevd To AlydTtepo yiveTal avapeoa Toug. Me autdv Tov TPpOTIO Ta XPN-
olpa dedopéva we TPog To TPdypaupa eival kovtd to €va pe To dAAAo Kat Pévouv 600
yiveTal tEpLO0OTEPO OTNV YPAYOPN HVAKN Tou uTtoAoyLloTh(BA ZxAua 2.2).

To oNUAVTIKOTEPO Kal (OWC To Hovadlkd PeloVEKTNUA glval OTL yld va UTTOPECEL KA-
Tol0¢ va epappdaosl To DOP otnv Tpdén, Ba mpémel va aAldEsl Tov TpdTo OKEPNC TOU
Kdl YeVIKOTEPQ ToV TPOTIO €TtiAuong TtpoBAnudTwy Tou €xel cuvnBiosl. Autd oupBaivet
eTeldn n MAsloPndia Twv TPOYPAUHATIOTWY pabaivel va avTiheTwilel TtpofAAuaTa
HE avTikelevootpadn 1 dAAo TpoTIO.

2.1.2 XpRAoelg

To DOP ypnowgotoleital katd k0plo Adyo atnv dnuouvpyia Bvteomatyvidiwy. Stnv
OUYKEKPLPEVN Blopnxavia évag amd toug kKOpLoug oTdXoug lval n pgeyloTomoinon tng
amdédoong Kat TIoAAEG Ppopég oL amaltioelg yia va tpé€ouv tétolou eidoug Tpoypdp-
pata elval ouvABwg peydleg, omdte xpelaletal €vag OXETIKA LKavVOG UTTOAOYLOTAG yLa
va propéocl va avtameE€ABel. Ma auvtdv tov Adyo, n onuavtiky BeAtiwon Tou tpoodhE-
peL og oX€on Pe To OOP eival Tou To KAvel TNV KAAOTEPN €TUAOYA.

2.2 CPU Cache

Ma va kataAdpoupe tov Adyo Tou n tpdoBacn atnv PvAun emtnpedlet tnv amddoon,
TIPETIEL TIPWITA VA KATAVONGOUNE TOV TPOTIO PUE TOV OTIOio oL povTépvol eTteEePYaoTEC
ypadouv kat Stapdlouvv tnv pvAun. H mpdéoBaon otnv KOPLA YvAEN TOU UTIOAOYLOTH, TNV



2.2 CPU Cache

pvAun RAM, sival pia apketd apyn dtadikaoia, €tol yla va pewwbel to k6otog dapd-
opatog Kal ypaipatog o€ autA TNV PVAUN, oL ovtépvol eTteEepydoTEG XPNOLUOTIOO0V
pila f} Kat TtePLooOTEPEC NVAHEC LPNAAC TAXVUTNTAC, TIC AeyOUEVEC PVAUEC cache.

>Tnv PvAun cache amoBnkelovtal aviiypada twv dedopévwy Tou Bplokovtdl oTnv
K0Pl PVAMN Kal xpnotgotololvtdl Teplocdtepo amd ta umdAotma. AKOpa, n PVAEN
cache eival TomoBetnuévn kovtd otov emefepyaotn HE ATMOTEAECUA N ATTOOTACH TIOU
¥peldletal ya va petadepBolv ta dedopéva va sival pyikpn, apa Kat 1o ypriyopn amo
av ywotav petadopd amd tnv kopla pvApn. Ot povtépvol emefepyaoTteg amoteAolvTal
atd TOAAATIAEG OTPWOELS AUTAG TNG MVAMNG oL oTtoieg ovopdlovtal L1, L2, L3 kal pept-
Kol emetepyaotég omdvia epléxouv Kal Tétapto emidedo 1o L4.

Level 1 Level 2 Level 3 Main
(L1) cache|l< (L2) cache (L3) cache| e memory

CPU

Fastest Fast

Less Slow
fast

IxAHa 2.3: Cache kat kupta uviun, © William Stallings [9]

3TIC TOPEVEC UTIOEVOTNTEG Ba TTAPOUCLACTOUV PEPLKEC BACIKEC OPOAOYIEC yid TNV
Aettoupyia tTng pvAuUNG cache mou eival amapaitnTeg yia tnv Katavonon Tou oTdXou
auTAC NG Epyaciag.

2.2.1 Cache Miss kat Cache Hit

To cache miss €ival éva datvopevo Tou TIPoKUTITEL OTav 0 eTe€EPYAOTHG KAVEL aTto-
melpa va daBdoel f va ypaget dedopéva otnv pvAun cache kat dev ta katadpEpvel Pe
amoTéAEOPA VA XPELAOTEL va €TIKOWVWVACEL e TNV K0Pl pvAun. Katd tnv didpkela
autol Tou dalvopévou o emefepyaoTtic TEpIPEveL HEXPL va oAokAnpwBel n dadikaacia
ETILKOWVWVIAG pe TNV KOpLa pvAun. To Wdavikd ou Ba BéAape va yivetal eival to cache
hit, dTtou o eme€epyaotnc Bplokel autd Tou Xpetdletat p€oa otnv ypAyopn Uviun cache
Kal 6ev XpeldleTal Va ETILKOWVWVAOEL PUE TNV apyn KUPLA PVAUD.

2.2.2 Cache lines

Mo va avTETWTLoTEL To Ppatvopevo Tou cache miss 600 yivetal KaAluTtepa, GoPTWVEL
Teploodtepa dedopéva otnv cache amd 6ca {ntRBnKav. Ma mapddetypa av yivel amod-
Telpa va dlaBaocTtolv Ta meplexOpeva plag aképatag JeETaBAnTAg int, Ttou eival Tuttikd
32 ) 64 bit avdloyad TNV apXLTEKTOVIKA TOU CUOTANATOC, avti va diaBdoel pévo auvthv
TNV petaPBAntn Ba diaBdoet éva peyalltepo og PEyeBOC KOPPUATL HECA OTNV PVIAKN TIOU



2.3 Locality of reference

Ba mepléxel autd mou {NTABNKe pe TNV TPoiTdBeon Twe Ta dedopéva os auTO TO KO-
MATL va eival yettovikd. H 16éa miow améd éAo autd eival twg yevikd ta Ttpoypdupata
TPooTEAA{OLV TNV VAN OELPLOKA Kal EVW N TIpwTn andmnelpa dtafdopatog pmopei va
glvatl arotuxnuévn (cache miss), ot amémelpeg ov Ba akoAouBricouv otnv cuvéxela Ba
elval emituyeic (cache hit). To péyeBog evdg cache line sival Tutikd 64 bytes.

2.2.3 Cache Prefetch

To cache prefetch sival pia €161k Asttovpyia Tng pvApng cache n omoia avtd Tou
Kdavel eival va “pavtelel” mola dedopéva Ba xpnopotoinBolv amd tnv KUpLa PVAuNn
Kal dnuioupyel avtiypada auvtwy TpLv akopa xpelaotolyv. AtotéAeopa auvtol eival va
HELWVETE TO alvOopeVO Tou cache miss Kal w¢ €k ToUTou n pdofaon os auvtd ta de-
dopéva va yivel oAl ypnyopdtepa amd tov emefepyaoTnh.

2.3 Locality of reference

Locality of reference eival n tdon tou enelepyaothi va tpooTeAdlel TIC (Slec dlev-
B0vVOELC PvAPNG ETTAVAANTITIKA O PLIKPO Xpovikd didotnua.[9] Yrmdpyxouv dUo katnyo-
piec kat eivat ot €€AG:

» Temporal: Avadépetal otnv tdon tou emefepyaoth va mpoomeAdlel TIG BEaelg
HVAMNG Ttou €xouv xpnothotolnBel mpdodatal9]

* Spatial: ZxetileTal pe TNV xprion Twv dedopévwy ToU eival oXETIKA KOVTd Péoa
OTNV PVAMN Kal avtikatoTtpilel tTnv tdon Twv enefepyactwv va mpooTeAdlouvv
akoAouBlakd ta dedouéva péoa oTnv PvAun, OTwe yia tapadsypa dtaoyilovtac
évav mivaka pilag diaotaonc.[9]

2.3.1 nati eivatl onpavtiko to locality of reference

YTtoAoyLloTIKA cuoTApata Tou Ttapouctdlouv to pawvdépevo tou locality of reference
glval kaAol vmoPriplol yia BeAtiotomoinon amdédoong HE TNV XPHAON TEXVIKWVY OTIWG
prefetching kal caching kat ymopoUpe va tnv TeTOXOUUE PE TNV XPHON TOU TipoypadHa-
TlopoU Bactopévou ota dedopéva, Kal OTtwe Ba Solpue oto kedaAaio 4 To oToio epguvd
v BeAtiwon otnv amddoaon evég TPOoYyPAPUATOC KaTtaokeuaopuévou pe OOP kal DOP,
Ta anoteAéoparta ival apKETA LKAVOTIOLNTIKA.

2.4 Design Patterns
Ta design patterns sivat emavayxpnowotmoliolyes AVoelg os tpoBAnpata Tou Bpi-

okoupe Eava kat &avd pmpootd pag otov Topéa oxediaong Aoylopikol. TNV Tpayua-
TIKOTNTA Sev elval KATL TTou PTtopEl va xpnotgotolnBei dueoa yla tnv emilvon 6Awv



2.4 Design Patterns

Twv TPoBANudTwy, alAd duvatal va evepynosl w¢ £va TPdTuUTIo TO 0Ttoio Ba cuuBdA-
AeL otnv oxedilacon tou Aoylopikol Tou Ba eival n Tpaypatiky emtilvon oto TPdPANUa.
Yrtdpyouv 3 katnyopiec kal sivat ot €€Ac:

* Structural patterns, tTa omoia emTpEnouy TNV KAAUTEPN 0pydvwon KAAoEwWV Kal
AVTIKELYEVWVY O€ HEYAAUTEPEG Kal TILO TIEPITIAOKEG SOHEG

* Behavioural patterns, ta omoia avayvwpifouv tTpdmoug emikowvwviag petald av-
TIKEPEVWV

 Creational patterns, ta omoia &divouv tnv duvatdtnta dnuloupylag AvVTIKEINEVWVY
hE Bdon kAmola KPLTAPLA Kal Je EAEYXOUEVO TPATIO.

>ta uTtokepdAata Ttou akoAouBoUv Tteplypddovtal ta design patterns ou xpnodo-
Tolbnkav yla tnv dnuloupyia tng epyaciac.

2.4.1 Entity Component System

To ECS ypnotpoTmoleite Kuplwg otnv dnuiouvpyia Bvteomalyvidlwy Kat anaptiletat
amo 3 otouyeia,

* Ta Entities
* Ta Components
* Kdl Ta Systems

Baoikn 16€a tou ECS eival ta Aeydueva Entities. Ta Entities dev eivat timota mapamndvw
amd évag avayvwploTikog unsigned integer, éva “doxeio” yla ta Components Ttou ivat
ouoxeTlopéva pe autd. Ta Components eival okéta dedopéva OTwe yia tapdadelypa to
Transform plag ovtétntag péoa otov KOopo. H oxéon Ttou uTtdpXel avdapeoa ota Entities
kal Ta Components eivat éva mpog moAAd. TéAog, Ta Systems xpnotpoTmolovvTal yia
va TpoTmoTolioouy, enefepyaotoly, tpooBéoouv A dlaypddouv Components amd ta
Entities.

2.4.2 Game loop

To game loop TPEXEL CUVEXWC KATA TNV dldpKela Tou Ttalyvidlol. Kabe smavainygn
ovopdletal kapé€. € kaBe kape, enetepydletal n elcodog amd Tov XprioTn, EVNUEPWVE-
TAl N KATAOTAON TOU Ttavidlol Kat amelkovileTatl To mawxvidt otnv 0006vn. Av PeTpn-
ooupEe TTOCO0 ypryopa mpaypatotoleital évag KOkAog Tatyvidiol aipvoupe ta “kapé
avd deutepoAlemto”, To Aeyduevo FPS. Av To Ttalyvidl tpéxel oAl ypryopa, dnAadn
€XELTIOAAA FPS, 1d1e KUAdEL OpaAd Kal yprAyopa. Av TPEXEL apyd ToTe €XeL eAdylota FPS.
Auté onpaivel Twg oe dtadpopeTikd hardware Ba uttdpyxel dtapopeTikd FPS pdyua Ttou
Sev eival autd mou B€Aoupe va metOxoupe. To TPOPANUaA avtd AOveTaL YE TNV XPAON
Tou delta time | aAAwwg xpodvo dt.

0 xpdbvoc dt oupBoAilel tnv dadopd tou Xpdvou ToU TEPACE ATO TO TIPONyoU-
Hevo kap€ Tou {wypadioTnke Kal Tou TPEXWV Kapé. Ma mapddelypa, av utoBéooupe



2.5 Kapepa
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IxAua 2.4: Avanapdotaon kapé avd Seutepddemto, © Drew Campbell [12]

OTL £€XOUME TO OgVApLo Tou ZXApaToC 2.4, 0 xpovog dt yia ta d0o mpwta kapé opiletat
wg:
dt=1t2 - t1

Me tnVv xprion tou Xpovou dt etuxaivoupe aveEaptntomoinon Tou TPOYPAUHATOC
amod Tig dtapopég otnv amddoaon Tou kABe hardware.

2.4.3 State Pattern

To State Pattern emitpémel oe éva avtikeiyevo va arAd&el tnv oupmeplpopd tou
O0tav aAAd€el KATL OTNV EOWTEPLKA TOU Katdotaon. Eival évag mio kopPog Tpdmog va
aAAaloupe TNV cupTEPLPOPA TOU AVTIKELPMEVOUL KATA TNV SLApKeLla EKTEAEONC TOL TIPO-
yPAuUaTog, amopelyovtag €10l va ypddoupe TiepITTAOKESG OUVOAKEC yia Tov €AEYX0 TNG
KATAOTOONG TOU AVTIKELPEVOU TtpoadidovTag miong KAAUTEPN 0pyAvwaon O0ToV KWALKA
TOU TIPOYPAHHATOC.

2.5 Kapepa

>ta mawvidla éva olvnBbec¢ pawvopevo o KOoPOC va eival peyalltepog amd to (8o
To Ttapdbupo. Autd Tou BAEToupe epeic oTnv paypatikéTnTa eivat éva Pikpd KoPudTL
autol Tou peyalltepou kdopou. Epdoov to tapdBupo dpa pe autdv Tov TpdTo Ba TIPE-
TIEL VAL TIPOOSLOPLOTEL 0 XWPOC aTov oTtoio Ba delyvel To TtapdBupo, OTIwC ETTiONC TO TIOU
Kal Ttw¢ Ba amekovileTal autn n eptoxr. Autd ta 600 Tpdypata TuyXAvel va eival Kat
Ta Bacikd XapakTnploTikd Twv Views tng SFML.

2.5.1 View

To View avamaplotd tnv 1d6€éa ¢ Kdpepag d0o daoctdoswy. Opilel éva opBoyw-
vio péod OToV XwPo Tou BETeL oo PEPOC TOU KOopou Ba amelkoviletal, dnAadn to
uTtooUVoAo Tou KOGpou Ttou Ba BAETeL 0 XpAOTNG. AKOun, To View uttootnpilel KAToLEG
XPNoLUeC Asttoupyiec Owe to {ouy, n KOALON Kal N TtEPLOTPOGH.



2.6 Zxedlokivnon
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IxAua 2.5: Asttoupyieg evdg View, © Laurent Gomila[16]

2.5.2 Viewport

To Viewport eival éva opBoywvio to otoio opilel Tola Teploxr Tou Tapabipou Ba
xpnotgotolnBei. Ol ouvteTaypéveg Tou eival kavovikomolnuéveg, dnAadn av éva View-
port Eekivdel amd to 0,0 kat ¢pTdavel €éwg 1o 1,1 dnAwvel Ttwg Ba xpnaotpoTolnBel oAd-
kKAnpo to apdbupo.

2.6 Xxeblokivnon

To Animation eival pia pébodoc¢ pwtoypddnong Stadoxikwyv elkOVwY wote va &n-
HoupynBei n YevdaioBbnon tng kivnong. Emeldn ta pdtia pag gmopoulv va dtatnpricouv
gla €lkova povo yia mepiou 1/10 tou deutepoA€mTou, dtav TTOAAEC elkdveC epdavi-
Covtat dladoxikd, o eyképalog Tig ouvdudlel og pia Kivoupevn eikéva. 2tnv Elkéva 2.6
daivetal n oxedlokivnon kivnong tou maiktn mou amoteAeite amd d0o Kapé.

Bl B

IXAHa 2.6: Syeblokivnan Tou kupiwc xapaktripa kabwc mepmatdst



KedpaAairo a

YAomoinon

3.1 Xnpeio eLlc6dou epapuoyng

int main()

{
Game game;
game.Run();

return O;

b

H povadiki 8ouAeld tng ouvdaptnong main eival va kaAei tnv cuvdptnon Run() tng
kKAdong Game yla va TipoxwpnRoeL To Tipdypappa oto game loop.

3.2 KAdon Game

H onuavtikdtepn kKAdon n omoia pubpilel TNV por Tou TTPOYPAUHUATOC. STOV KaTd-
OKELAOTA TNG YIVETAL N apxkotoinon Tou mapablpou, dopTwvovTal oL TIOPoL TNV
HVAPN(ELKOVEC KATL.) Kal SnULouPyouvVTdl Ol KATAOTACELS TNC EGAPHOYAG.

3TNV OUVEXELA N PO TOU TIPOYPANHATOC TtepVAEL oTo game loop. Ekel uttoAoyileTal o
Xxpovog dt tou ival amapaitntog kKaBoAn tn Stdpkela TNG EKTEAECNC TOU TIPOYPAHUHATOC.
Me Bdon autd Tou TtpooTtaBoUpE va TIETUXOUHE:

* HandleEvents(): yivetal éAeyxo¢ yia tnv OTtap&n yeyovotwy amod tov XproThn woTe
va yivel n avdAoyn dlaxeiplon toug

* Update(): evnuepwvel TNV Katdotacn oAdkAnpou tou Tatxvidlol
» Render(): dtaxelpiletal TNV amelkdvion Twv OVIOTATWY aTtnv 08dvn

Edw eival onuavtikd va TovIoTEl TTwE 0TNV ouvapTnon Tou sival utelBuvn yla TV €vn-
Hépwoaon NG ebapuoyng, tnv Update(), divetal wg dplopa pia otabepd ovopatt TimePer-
Frame kat 6L 0 xpovoc dt. Autd yivetal yiati ot peydAeg dlakupavoelg Tou xpovou dt
Tou pmopel va utdpgouv Ba emnpedoouv apvnTIKA TNV €EKTEAECN TOU TIPOYPAUHATOG.
Ma mapddelypa dmwe daivetal otnv Etkéva3.1, av utoBécoupe 0TL 0 KWSIKAG GUCIKAG



3.3 KAdon World

TIOU peTakivel Ta avtikeipeva dexdtav petafaridpevo aptBud dt kat autdg o aplBude
0TO TWPLVO Kap€ ATav yia Kamoto Adyo Katd ToAD HeyaAlTEPOC O GXEON PE TO TIPON-
yoUpevo kapg, t1ote Ba eixape to pawvopevo omou To €va owpa Ba epvovoe péoa amo
To GAAO svw Kavovika Ba €mpete va uttdpéel olykpouan.

void Game::Run()

{
while (m_window.isOpen())
{
if (!m_IsPaused)
Update (TimePerFrame) ;
b
¥

Normal Lag

©-

IxAHa 3.1: ApVNTIKEC ETUMTWOELC TNE SlakUUavonc Tou xpovou dt atov Kwdika Tne
¢puaoikric, © Artur Moreira, Henrik Vogelius Hansson, and Jan Haller [1]

3.3 KAdon World

H avdykn yia tnv 0mtapén piag kAdong n omoia Ba meptéxel kat Ba dtaxetpiletal did-
dopa dedopéva kal ouvapTtNoelg yévvnaoe Tnv KAdon World. AutA n kAdon eivat n kapdid
¢ epappoync. Nepypadel tnv “oknvn® Tou Tatxvidlov, dnAadn TepPLEXEL OTLOATIOTE
€XEL va KAveL e To TtaXvidL, 0w Tov KOO0 NS PUOLKAG, TOV KATAAOYO HE TIC OVTO-
TNTEG, TNV KApepa OTwG €miong eival umedBuvn kal ya tnv dlaxeipton tou HUD(TY.
METPNTAC VOULOKATWY), TOV XPOVO TIoU €XEL amopeivel, auth eival Ttou dnuloupyel Kat
Kataotpedel 0,TL Xpeldletal va dopTwbel otnv pvAun yia va PTopE€oel 0 XPAOTNG va
Ttai&el To atyvidlt.



3.4 KAdon Context

3.4 KAdon Context

Mia onpavTikn BonBntikA KAGon yia tTnv Asttoupyia Tou TIPOYPANPATOC TIOU TIEPLEXEL
HETABANTEG oL oTroieg xpeldletal va sival TpooBAcipeg amd oAGKANPO TO TIPAYPAHA.

struct Context

{

sf:: RenderWindow* window;

FontHolder* fonts;

TextureHolderx textures;

MusicPlayer*x music;

SoundEffectPlayer*x sounds;

bool isPaused;

std ::unordered_map<entt:: entity , b2Body*> enttToBody;
¥

Mepiéxet deiktn Tpog 1o Tapdbupo NG edpappoyng, deiktn po¢ ta hashmaps mou
Sdlaxetpifovtal Tou TOPOUC, pia bool petaBAntA Tou yivetal true étav n epappoyn Tepd-
o€l oTnV Katdotaon avong Kal T€Aog pua BondntikA dopn Tou avtiotolyi(el ta entity
ids pye Ta cwpata toug yia BeAtiwon tng anddoong wote va pnv xpeldletal o kabe
kapé va Ppayxvoupe 0AGKANPO TOV KATAAOYO OVTOTATWV.

3.5 Kataotdoelg kal otoifa Kataotaoewv

H diaxeiplon Twv kataotdoswyv NG epapuoync yivetat pe tnv BonBeta 00 KAdoswv,
TNn¢ StateStack kat Tn¢ apnpnuévng kKAdong State.

3.5.1 StateStack

H StateStack 6mw¢ utodnAwvel kal To dvopa Tng dpa oav otoifa n omoia déxeTal
avTtikeipeva tng KAdong State. Yrtootnpilel TI¢ KAAOOLKEG AetToupyieg TN otoifag dTwg
push, pop, clear kat isEmpty. ETtiong mepléxel Tnv mpoTUTIN cuvdapTtnon registerState(...)
n oToia XpnolPoToLE(Tal yia TNV dnulovpyid Twv avTiKElPévwy TNG KAdong State.

template<typename T>
void StateStack::registerState(States::ID stateID)

{
m_Factories[stateID] = [this]()
{
return State::Ptr(new T(xthis, m_Context));
¥
b

TéAog tepLéxel Tnv dopn PendingChange. H douAeld tng eival va oAoKAnpwveL evép-
YELEC OTtwG push, pop KATL. 0To T€AOC KABe kapé, kalwvtag tnv BondnTikA cuvdptnon
applyPendingChange(), ywa va amodpeuyxBolv mpofAAuata otnv AoyLKr Tou TiPoypdu-
patog.



3.5 Kataotdoelg Kal oToifa Kataotdoswyv

class StateStack : private sf::NonCopyable

{
void applyPendingChange () ;
private:
struct PendingChange
{
PendingChange(Action action, States::ID stateID = States::ID::None)
Action action;
States ::ID statelD;
%
iE

3.5.2 State

H kAdon State povteAomolel tTnv 18€a tTNC Katdotaong TS spapuoyns. Neplhappa-
VEL TIG QLYWC EIKOVIKEC ouvapTthoelg update(), n render() kat n handleEvents() yia tnv
KaAUTepn opydvwaon Tou Kwdika. Akoua, €xel évav deiktn Tou deixvel otnv otoifa Ka-
TaoTACEWV yla va pmopel va aAAnAemidpd pe autrv Kal TI§ fonBnTikéG ouvapTAOELG.
TéNoc TiepLEXEL Kal €éva avTikeipgevo Tng kKAdong Context yia va €xel mpdoBaon ota de-
Sdopéva Tou eivat Kowvd Kal amapaitnta og OAEC TIG KATAOTACELG.

Title Screen State

Katd tnv évapén tnc sdbappoync, n apxkni katdotaon tng epappoync sivat to Title
State(PA. Elkéva3.2). Auth n Katdotaon TepPEVEL va TtatnBel oTtolodATToTE KOUUTIL ATtO
TO TTANKTPOAGYLO YLa VA TIPOXWPHOEL 0TO KUPIWE PEVOU.

PRESS ANY KEY TO CONTINUE

IxAua 3.2: Title Screen



3.5 Kataotdoelg Kal oToifa Kataotdoswyv

Menu State

‘ETteLta, J€oa oTNV Kataotaon Jevou, divel otov XpAoTn Aoy va TEPUATHOEL TNV
ebpappoyn matwvrtag “Exit* i va Eekvioel To ayvidt matwvtag “Play“. Av emiAexBel
10 “Play*, t1dte n katdotaon Ba petafel oto Game State(PA. Elkéva 3.3).

#1 Application - o X

IxAua 3.3: Main Menu

Game State

Méoa otnv Katdotaon Tatxvidlol o xpriotng €xel Tnv duvatdtnta va petaPel otnv
Pause State TaTwVvTag TO KOUUTIL eSc Kol HETA TtaTtwvTag To KouuTti backspace va yupioel
Tiiow oTnVv Katdotaon pevol A TIATWVTAC TO esc yia AAAn pla ¢popd va Byet amod tnv
KaTtdotaon Tavong Kat va yuploel tiow otnv katdotaon matxvidloO(BA. Ewkéva 3.4).

%1 Application - o x

IxAua 3.4: Game Screen

Pause State

Aev uTtdpxel KATL WBlaitepo og authv TNV Katdotacon, To POVO TIou KAveL gival va
OTOMATAEL TO TTALXVISL €XPL 0 XPNOTNG va BYEL aTtd AUTHV TNV KATAOTAON 1 va yupiloet



3.6 Components

Tiow o0To KUPIWCS pevoO(PA. Ekéva 3.5).

IxAua 3.5: Pause Screen

3.6 Components

>e autd To KopudTL Ba TtapouolacTolv Ta components Ta otoia Pmopolv va €Xouv
OAeG oL ovVTATNTEC TIC EGAUPUOYAG.
C_Animation

KaBe animation component €xet amd éva avtikeipevo Tng KAdong AnimatedSprite. H
kAdon autn mepLéxel Stddopeg XPAOILEC CUVAPTAOELG yia TV dlaxeiplon Twv textures
TIou €ival popTwpéva TNV PVAKN WOTE va TIETUXEL TO amoTtéAeopa NG oxedlokivnong.
C_Rigidbody

To Rigidbody Component teptéxel évav deiktn tpog avtikeipevo b2Body tng BLBALo-
Brknc Box2D. H tpocopolwaon Tou KOoHoU GUOLKAC YiveTdl Je owpata autol Tou TUTIou
Ta oToia TPETEL va eival avaykaoTika deikteg e€attiag Tou API tng Box2D.

C_Camera

Meptéxel TAnpogdopieg yia To view, Tov otdX0 Tov oTtoiov Ba akoAouBel n kAuepa Kat
TO TtPpoKaBOoPLOPEVO Vview TTOU dnuLoupYEl TO TTapdBupo kaTd TNV dnuloupyia tou.
C_Raycast

Mepléxetl TANPodOopPIieEC OXETIKA TO CUWHA TIOU XPNOLKOTIOLEL N TIpogopoiwon TNS du-
OlKNG, OTIWCE TIC YWVIEG TOL OXAMATOC TOU WOTE va WUTtopoUlV va yivouv ol uttoAoylopol
yla ™ 8€on mou Ba &ekvolv ol akTiveg, Tov aplBud Twv aktivwy Kadl tnv andotaon



3.7 Systems

HeTAD Toug, OTwe emiong kal TAnpodopieg ou Ba TPokKOYPoUV av AUTEC Ol AKTIVEG
OUYKPOUOTOUV Pe dAAa owpata péoa otnv KOoUo TnG GUCIKAC.

C_Tag

Elval pla oelpd amoé avayvwplotikd Components. H pévn xprion toug eivat va divouv
gévav TpoTo 0TOo TPOYpaupa va Eexwpilel TIC ovtoTNTEG HETAEL TOUG OTIOTE XPELAOTEL
OTIWG yla Ttapdadelyya péoa ota ouoThpata TTou TIc dtaxetpiloval.

C_Tilemap

Meptéxel mAnpodopiec yia to tilemap, 0we to path péoa oto ocvoTnua apxsiwv
TIou BplokeTal To apxeio .tmx Tou mepLEXEL TIC TTANPOodOopPIEC TTOU TtEPLYPAdOUV TO TIWC
TIPETIEL VA amelkovIoTel To tilemap oto tapdbupo.

3.7 Systems

3.7.1 System Manager

H kAdon System Manager sival autr Ttou petaxelpileTal 6Aa Ta eyyeypappéva ou-
OTAMATA TOU TIPOYPAUpaTog TTou Bpiokovtal og éva vector amd SelkTteg og cuoTAUATA.
Akopa, dlabétel kAmoleg BonBNTIKEG CUVAPTACELG YL TNV APXLIKOTIOiNGN, TNV €l0AYwWYNA
Kat dlaypadr cuoTnUdTwy o€ auto To vector. ETiong Tepléxel TIC ouvapTthoelc update,
handleEvents kal draw/render yia va kpatnBei o kwdikag 600 To Kabapadg Kat ouvtn-
priolpog yivetal.

class SystemManager

{
public:
SystemManager () = default;
void update(sf::Time dt);
void handleEvents(const sf::Event& event);
void draw();
void addSystem(std::unique_ptr<BaseSystem> sys);
void deleteAllSystems () ;
void initSystems ();
private:

std :: vector<std :: unique_ptr<BaseSystem>> m_Systems{};

Animation System

H &ouAeld Tou ouotApatog oxedlokivnong sival va svnuepwvel 0Aa ta Animation
components TwV OVTOTATWY WOTE N Asttoupyia tTng oxedlokivnong va avtamokpivetat



3.7 Systems

OTIC EVEPYELEC TOUC HECA OTOV XWPO.

Camera System

AuTo To olUoTtnua ival uttebBuvo yia 0,TL adopd TNV KAPepa. AtaxelpileTal To view
Tou tapadipou, To peTakivel avdloya tnv B€on Tou TaikTn p€oa oTov KOOPO WOTE AU-
T6¢ va BplokeTal TAVTa 0TO KEVTPO TOU Kal SLABETEL aKOPA KATIOLEG ELOLKEG AELTOUPYIEC
o0mw¢ {ouy Kal PeTakivnon tng péoa otov KOGHO.

Collision System

To ouykekpipévo clotnua Sivel “patia® ot ovidTNTES TOU KOOHOU Tou Ttaxvidio.
Eival autd mou kaAel tnv ouvdaptnon Step() Tng Box2D yia va evnuepwBel o kGopog
bUOLKAG Kal TIETAEL TIC AKTIVEG amd Ta cwuata Tov Xpeldletal va avtiAayBdvovTal to
mepLBdAAov Touc.

Move System

H SouAeld autol Tou CUCTAMATOG €ivdl va evnUEPWVEL TNV BEon OAwV TwV OVTOo-
TATwV Tou €xouv to Rigidbody Component. E€attiag tng WSlattepdtntag tng BLALodn-
Kn¢ Box2D, n omola xpnotuoTolel TI¢ povadeg pétpnong MKS(meters, kilograms, and
seconds) yla TNV owoTA Kal akpLpi evnUEPWON TWV OVTOTATWY TIPETIEL OL TIPEC TIOU
emotpédovrat amd Tnv Box2D va YeETATPETOVTAL 0TO cUOTNHA HovAdwV HETPNONG TIOU
xpnotpotolel n SFML, Try. va YeTATPATIOUV TA OKTVIO OE HOIPEC, Ta PETPA OE ELKOVO-
otolxeia kAT, Emiong petakwvel kat To Animation Component, edv €xeL, TG ovidTNTAG
£€ToL WoTe va oupPadilel pe To owpa Tou gival depévo.

Render System

‘Omtw¢ uTtodNAwWvVEeL Kat To dvopd Tou sivat uTteBUVO yLa TNV ATELKOVION TWV OVTOo-
TATWV Tou TpETeL va {wypadlotolv dTwe Ta animations kat to tilemap. Akdépa autd
T0 oloTnua TpoodEpPEL e To TATNHA TOU KoupTiol Num1 TAnpodopieg Touv pmopoulv
va xpnotpototnBoulv yia anoodaApdtwaon Kal Je To Tdtnua Tou Kouutiiod Num2 TtAn-
podopiec yia Tov KOO0 TIpoowHoiwaong TNS GUOLKAC amod tnv Box2D.

Player Controller System

To cbotnua umteBuvo yila tnv dlaxeiplon Tou Taiktn. EAEyxel TNV ovtoOTNTA HUE TO
PlayerTag Component, dnAadn tov kupiwg xapaktipa, kat puBuilel Ta Tavta yla autiv
OTIWG TIC EVEPYELEC TIOU UTIOPEL va eKTEALOEL p€oa OTOV KOOHO, B€TEL TNV Tax0TNTA TOU
HEOO OTOV KOOWO AAAQ Kat TNV PEYLOTN TaxUTNTA TIou PTtopEl va €XEL, TO Ttolo animation
mpémel va taifel 6tav o aiktng Kiveital f dtav Kavel AApa KA. TEAOG XPNOLHOTIOLWVTAG
TI¢ TAnpodopieg tou tapéxovtal amd 1o Raycast Component pmopei va aAAnAeTtdpd pe
AAAEC ovTOTNTEC OTIWC Ol eXBpol aviyveltovtag TOTe akoUPTNoE 0 TtaikTng évav x6po
amd TAVW WOTE VA TOV KATAoTPEPEL Kal va TtapeL pia wbnon taxitnTag mpog Ta Tavw.



3.8 Awaxeipnon mopwv

Enemy Controller System

To oUoTnua uTtebBuVo yia TNV dlaxeiplon Twv XBpwv. METATPETIEL TIC OVTOTNTEG HE
To EnemyTag Component og “gudueic” ovtotnteg. AnAadn avixvelEL XpPNOLHLOTIOLWVTAC
TI¢ TAnpodopieg ou Ttapéxovtal amd to Raycast Component dte AUTEG OL OVTOTNTEG
glval étolpeg va éoouv améd tnv mAatdpdpua tdvw otnv omoia Bpiokovtal kat aAAalet
1o velocity vector Touc tpog TNV avtiBetn KateBUVON WOTE va TIC KPATAOEL EKEL TTAVW.
TéAog amd autd To ocloTNUA aviXveUETAL av O TTAIKTNG akoUuTnoe évav x0pd amd dekid,
aplotepd 1 amd KATw WoTe va TepUATtiost To Tawxvidl ye GameOver yia Tov TtaikTn.

Tilemap System

‘Eva amnd ta onuavtikotepd cuoThpata Kabwg autd sival ou popTwvel To tilemap
Tou Ttawxvidlol otnv pvhun, avaAlovtag he tnv BLBAoBAkn tmxlite To apyxeio Tou Byrke
atmo tnv sdpappoyn oxediaonc tilemap ovopatt Tiled kat TepLEXEL TIC amapaitnTeC TAN-
podopiec yla To TIOU Kal TwC va Yivel n amelkovion twv tiles, dmwe kat TAnpodopieg
oav TNV apxtkn B€on Tou TaikTn, Twv eXBPWV, TWV AVTIKEIPIEVWY TIOU PTTOPOUV Vd GUA-
AexBoUlv aAAd kat ta oxApata Tou Ba XPNOIHOTIOIACEL 0 KOOHOC TNG GUCIKAC yLd TOUG
uTtoAoyLopoUg Tou.

3.8 Awaxeipnon mépwv

H dlaxeiplon 6Awv Twv TOPwV TIOU XPNOLUOTIOEL N edpappoyn, kat e€aipeon Twv
NXNTIKWV €0€ Kal TNG POUCLKAG Ttou TtpolToBEéTouv €181k peTaxeiplon katd to ¢pop-
TWHA TOUC OTNV PvAEN, vivetat amd tnv mpdtumn KAdon ResourceHolder. H Resource-
Holder &€xetal 00 TpATUTIEG TTAPAPETPOUC:

* Resource: O T0T0C TOU TtépOoU, TX. ID:Texture.

+ Identifier: To avayvwplotiko ID yia tnv mpdaofaon otov tépo. O T0To¢ sival ouvi-
Bwc éva enum dpwc dev eival Kat amapaitnto, ymopei va xpnowomotnbei omoloo-
dnmote TUTOC €Xel uTIEPHOPTWHEVO TOV TEAEDTH <, TtX. std::string

AmoBnkeleL Toug Tépoug Tou £xouv popTwbel oe €va hash map pe key to Identifier kat
value éva unique_ptr Ttpog to Resource.

std ::map<Identifier , std::unique_ptr<Resource>> m_ResourceMap;

lMa tnv kaAltepn dlaxeiplon Tou KwdLka xpnotpoTolifnkav Peudwvupa TTou avara-
pLotolV Toug Stddopouc TPOUC TTOU UTtoPoUHE VA GOPTWOOUKE OTNV UVAKN KAl yiveTal
HE TOV TPOTIO Tou daiveETAL OTO TIAPAKATW KOPUATL TOU KWOLKA:

using TextureHolder = ResourceHolder<sf:: Texture, Textures::ID>;
using FontHolder = ResourceHolder<sf::Font, Fonts::ID>;
using SoundBufferHolder = ResourceHolder<sf:: SoundBuffer, Sounds::ID>;




3.9 Moualkn Kadl HYnTkd edpg

3.9 MovuolkA Kat Hxntwka €

3.9.1 Music

H SFML xpnowoTolel Tnv kKAdon sf::Music yia tTnv geTaxeiplon Tng HOUGCLIKAG. AUTA N
kAdon oupmepldpépetal SlapopeTikd oe oxéon Pe TIC UTIOAOLTIEG KAAOELC TIOU PETAXEL-
pifovtal époug Kal autd S1OTL T HOUCLKA KoppdTia eivatl ouvABwe peydAa oe éktaon
oTtoTE av popTwBolV 0AdKANpa Ba Tidvouv oAU Xwpeo péaa oTnv PvAun. EToL n KAdon
sf::Music Ta petadidel kateuBeiav amd Tov okAnpd dioko. AuTto onpaivel Twe €va PIKPO
HEPOC TNG HOUOLKAG Ba eival popTwpévo TV dopd oTNV PvAEN, HE TA Kalvolpyla va
dopTwvovtal étav autd ¢tdoel oto TEAOG TOu. AuTO onuaivel Twg 1o apyxeio amd to
ottoio Ba petadidetal n pouoikA Ba TpEMEeL va sivat povipa dtabB€oiuo oto Tipdypappa
pEXPL va oTtapathoel. ‘OAn n dlaxeiplon TNG HOUGCLIKAC yiveTal pe TNV KAdon MusicPlayer.
Q¢ amotéAeopa tnG WolattepoTNTaC TIoU avadEpbnke dev xpnolyotoleital n kKAdon Re-
sourceHolder aAAd 6An n douAeld yivetal péoa otnv idla tnv kKAdon MusicPlayer. Ztov
contructor apylkoTiolel Kat amoBnkevel Ta koppdtia og €va hash map pe key éva ava-
YVwpLoTkO ID kat value to path Ttpog 1o apxelo TNG HOUGCIKAC.

m_Filenames[Music ::ID ::MenuTheme] = ;
m_Filenames[Music ::ID ::GameTheme] ;

Emtiong mpoodépel pepIkéG BonBNTIKEG CUVAPTACELS VIO TIEPLOCAOTEPN EVKOALD XpN-
ong, émtwe n play() mou &ekwd va petadidetl 1o koppdrtt, n stop() Tov otapatdel Tnv
petadoon kat n setPaused() mou kdvel tadon tnv petddoon.

void MusicPlayer :: play(Music::ID id)

{
auto filename = m_Filenames.at(id);
if (!m_Music.openFromFile(filename))
{
throw std::runtime_error ( + filename + );
b
m_Music. setVolume (m_Volume) ;
m_Music.setLoop(true);
m_Music. play () ;
¥
void MusicPlayer ::stop()
{
m_Music. stop () ;
¥
void MusicPlayer ::setPaused(bool paused)
{
if (paused)
m_Music . pause () ;
else

m_Music. play () ;



3.10 BonBntikég KAAOELC

3.9.2 SoundBuffer kat Sound

H SFML mtpoad€pet 600 KAAOELC yla TNV PHETAXELPLON TWV AXWV TIOU glval Pikpol os
péyeBog yla va xwpave pe Aveon TNV PPN Kal va :

+ sf::SoundBuffer: XpnouoTote(tat yia tnv ¢OpTwaon NXNTKWY SELYPATWY OTNV HVAUN
Ttou opilouv €vav fxo. To sound buffer amoBnkelel Ta dedopéva evdg rixou, ta
omola eivat évag mivakag amd deilypata Axou. ‘Eva nxntikd deiypa amoteAeital
amd 16bit aképatoug, oL omtoiol opiCouv 10 €0POG TNG KUPATOPOPdAG TOU AXOU OE
pia ouykekppévn xpovikn otiyur. To sound buffer emtpémnel tnv mpdofacn Kat
TNV PHETATPOTIA TWV SelyPdTtwy aAAd amd pévo tou dev eival tkavé va maikel évav
xo. OL TUTToL apxeiwv o uttootnpilel eival ta .0GG, WAV kat .AIFF evw To TTIpo-
TuTto MP3 6ev uTtootnpiletal AGyo TNG TIEPLOPLOTLKAC Adelag Tou SLabETeL.

« sfi:Sound: Eival n kAdon mou xpnowototel n SFML ywa va mailel Axoug. Na va
pTtop£oel auth N KAdon va ai&el évav rixo TpEmeL va tnv pounBsloouue pe €va
SoundBuffer kal émelta va kKaAéooupe tnv ouvdptnon PéAog tng Sound play().
Mapamdvw amd €vag Axol yivetal va ailouvv tavtéxpova OTwe emiong TToAAaTAd
Sound pmopouv va maifouv évav Axo xpnolpotolévtag to idlo SoundBuffer.

>1o mawvidl, Ta mavta taktomolel n kAdon SoundEffectPlayer. Ztov constructor ap-
XIKOTIOLEL Kal amoBnkevel Ta NXNTIKA delypata kdvovtag Xpron tng KAdong Resource-
Holder:

m_SoundBuffers.load (Sounds::ID:: CoinPickup, )
m_SoundBuffers.load (Sounds::ID :: Pause, );
m_SoundBuffers.load (Sounds::ID:: Squash, );

‘Oowv avadopd touc fYouc, yivetat xprion tng std::list yia tnv amoBAkevon Toug Kat
Xpnotlgotoleital Kupiwg yia va yvwpilel To Tpdypappa molot fxot mailouvv o Kdmola
OUYKEKPIPEVN XPOVIKNA OTLYMN.

SoundBufferHolder m_SoundBuffers;
std:: list <sf::Sound> m_Sounds;

3.10 BonOnTIKEC KAAOELG

> auto To pépog Ba tapouctlaoTolv KAAOELC TTOU €(val TIPOALPETLKEG Yld TNV EKTE-
Aeon Tou MpoypdappaTog Kat o Adyog UTtap&ng toug ivat va kavouv tnv {wr Tou TIPo-
VPAUMATLOTH Ttlo €0KOAN.



3.10 BonBntikég KAAOELC

3.10.1 ZUPTIANPWHATIKEG KAAOELG yLa TV Box2D

‘Otav Ta cwpata Kivolvtal péod otnv KAoPo tng GUOLKAG KAl cuykpolovTdl JETAED
Toug, N Box2D Ba avaldBel va avixveloeL TNV oUYKPOUGN Kal va TNV SLaxelpLoTel Ka-
TAANAa xwplic epeic va kavoupe timota. To B€ua ivat Opwc OTL oTa TtaLyvidla cuvABwg
O0Tav TPOKUTITOUV OUYKPOUOELC TIPETIEL VA YIVOVTAL CUYKEKPIPEVEG EVEPYELEC avaloya
HE TNV TepioTaon, Ty. 4Tav o TaikTng cuykPoUEeTal pe évav X0p0d TIPETIEL TO TIPOYPAMHA
va anodacioel edv to Tawyvidt ouveyiletal A teAewwvel. H BLBALoBrAkn Box2D pag divel
Tnv duvatdtnta va aviAooupe TANPOPOPIEC OXETIKA ME TA CWHATA TIOU UTIAPXOUV
HEoO OTOV KOOWO TNV TIPooopoiwaong. AuTO TO TIETUXAIVOUME PE TNV XPAON Twv Aeyo-
huevwv callback cuvaptrioswv. H dladikacia eival oxetikd amAr, kKAnpovopoUlue amod
abnpnpéveg kKAdoelg Tou eival pé€pog tng PLBALOBAKNG Kal KaAolvTal yld TapddeLlypa
kadBe dopd mou Ba TpokLuYPeL pia ouykpouon, KaAvovTag TNV Por TOU TIPOYPAUHATOC Va
Tepvd péoa amo tnv callback ouvdptnon pag.

ContactListener

H ouykekplpévn KAdon Ba pag evnuepwvel yia kabe olykpouan Tou Ba TtpoKUTITEL
avdueoa og 600 owpaTa. 2To TePIMTWoN Tou S1koU PaAg TIPOYPAUHATOC HAG EVAUEPWVEL
OTav 0 TIAKTNG €XEL AKOUUTIAOEL VOUIoPATA Kal HOVOSPOUEG TIAATHOPEG.

QueryCallback

MoAAég popég oe atyvidla B€Aoupe va pdBoupe av uttdpxouv ocwuata o€ éva onueio
puéoa otov KOopo. Me tnv QueryCallback maipvoupe éAa Ta cwpata amnd pia mepLloyxr ou
€XOUME Kavel aabb query. O éAeyxo¢ Ba Tepdoel TNV KAAoN Pag yla Kabe cwpa o Ba
BpilokeTal péoa oto aabb Tou dnulovpyrnoaue os ekévo To onueio.

RaycastCallback

AlvovTag Tov ap)Lké Kal Tov TeEAKSO TIPoopLopd ptopoUpe Pe tnv BonBela tng Box2D
va KAvoupe pia mpoBoAn aktivag yia tnv avixvevon cwpdtwyv. Oa emiotpadolv doa
owpata xtUTNoe N aktiva.

FixtureUserData

H Box2D pag divel Tnv duvatdtnta va amobnke0oouHE H€OA OTO OWHA €Va AVTLKE(-
HEVO TIOU Ba TtEPLEXEL KATIOLEC ETUTTAEOV XPNOINEC TIANPOPOPIeC SLIKAC HAC KATAOKEUNC.
Auté yivetal pe tnv xprnion tou deiktn userdata Tou sumepléxetal péoa otnv BiBALo-
BAkn.

SFMLDebugDraw

AutnA n KAdon eivatl utebBuvn yla TNV ATEIKOVION TTANPOPOPLWV YIa TA CWHATA TIOU
uTtdpyouv péoa otov KGO0 TNG GUOLKAG Pe okoTtd TV BorBela otnv amoochaApdtwaon.



3.11 Epyaleia

3.10.2 Aourég
Math

MepLéXel XPAOLHES HABNPATIKEC CUVAPTAOELS Yia TIEPITTAOKOUC UTTOALYLONOUC.

Body Creator

Me mtAnpodopiec Tou avtAel amo To tilemap, dnuoupyel 6Aa ta avrtikeipeva Tou
UTIAPXOUV OTOV KOOHO TOU TtalxVvidlol OTwe N apxLkn 8€on Tou Taiktn, Ta oXAHATA TWV
AVTIKELPEVWVY GUOLKAC TIou Ba xpnotgotoltjost N Box2D KATt.

Timer

Mpooopolwvel éva poAdt avtiotpodng pétpnong. H kOpla xpron Tou sival petpd
avtiotpoda kal av To poAdL dptdoel oto pndév To Talyvidl va TepuaTAoEL.

Utility

Mepléxel dS1APOPEC XPNOLUEG CUVAPTATELC Kal OXL HOVO TIOU XPNOLoTIoloUvTaL cuxvd
o€ TIOAAA p€pnN pé€oa oTo TPOYPANMA.

3.11 EpyalAsia

3TNV ouvéxela yiveTal pia ypriyopn avaockomnon Twv epyaieiwv Tou XpnoLPoToLld-
Bnkav yia va €pBel €1¢ TéEpag autA n epyaocia.

3.11.1 CMake

TxAua 3.6: Aoydtumo CMake, lnyn: https.//cmake.org/files/logos/. Huepounvia
npdoBaonc: 21-4-2021

To CMake eival pia otkoyévela SlamAathopulkwv epyaleiwyv avolxtol KwSLKa TTou
€xouv oxedlaoTel yla TNV KAtaokeun Aoylopikol. XpnaoldoToteital yia va eAéyxeL Tnv
dladlkaoia TNg HETAYAWTTIONG.



3.11 Epyaleia

Enl I GHMING MEETS
MODERN C++

TxAua 3.7: Aoydtumo entt, Mnyn: https://github.com/skypjack/entt. Huepounvia
npdoBaonc: 21-4-2021
3.11.2 entt

To entt eival éva header apyeio avolytol kwdika. Npoodépel To Entity Component
System Ttou XpNOLUOTIOLE(TAL YL TNV KATOOKEUH TIALXVIOLWV Kal OXL HOVO YpaupEvn HE
v yAwooa C++.

3.11.3 SFML

/
IxAHa 3.8: Aoydtumo SFML, Mnyn: https://www.sfml-dev.org/download/goodies/.
Huepounvia mpdéoBaonc: 21-4-2021

H SFML mtapéxel pla amAnl diemmadn ywa diddopa otolyeia tou umoloyloth, yia va
SleukoAlveL TNV avamtuén maxvidlwy Kal epappoywyv ToAvupéowy. AmoteAeital amo
TéVTe €VOTNTEG: TO System, To Window, to Graphics, To Audio kat To Network. Akéua,
HE TNV SFML, n edpappoyn pag umopei va petayAwttiotel yia Window, MacOS kat Linux.

3.11.4 Box2D

_0O

L1 ]

IxAHa 3.9: Aoyotumo Box2D, Mnyn: https://en.wikipedia.org/wiki/File:Box2D_logo.svg.
Huepounvia mpdéoBacnc: 21-4-2021

H Box2D eival pia BLBA0BAkKN Tpocopoiwaong S1odldotatwy CWHATWY yLa Ttalxvi-
Sla. Mmopel va xpnaotpototnBel yia va KAvel va avTikeipgeva va KivouvTtal He peAALoTIKO
TPATIO Kal va KAvel Ta Tatyvidia mo dladpaoTtikd.



3.11 Epyaleia

3.11.5 spdlog

BiBAloBAkn Tou xpnowoTtoteital yia logging. STnv cuykekplpévn epyacia Xpnouuo-
ToliBnke poévo yla amoopaApdtwon

3.11.6 fmt

BiBAloBAkn popdoTtoinong Kelpévou avolxTol KwdLka Tiou TtpoodEPEL pia ypriyopn
Kal aodpaAnic evaAAaKTIKA yld To iostream.

3.11.7 Tiled

IxAua 3.10: Aoydtumo Tiled, Mnyn: https://www.mapeditor.org/. Hugpounvia
npdaBaonc: 21-4-2021

To Tiled map editor eival éva epyaleio avolytol kwdika yia tnv dnutlovpyia tilemap.

3.11.8 tmxlite

Mia BiBALoBAKN avdAuaong .tmx apxeiwv tilemap, Ttou tapdyet To Tiled map editor.



KedpdAaro EI

Neipapa

la tng avdykeg tn¢ epyaaciag, S10TL dev ATav ePIKTO va KATACKEVAOTEL 0OAOKANPO TO
Ttayvidl kal ge toug duo TpdToug oxediaong OOP kal DOP, dnuloupyndnkav 2 PIKPEG
epappoyEc yia tnv emideltn tne dtadopdc otnv amdédoon Tou £xouv autoi ot dUo o)e-
SdlaoTikol TpoTOL. Ol EdpappoyEC auTtod Tou KAvouv eivat va dnuloupyolv, Pe TNV XpAon
NG SFML yia tnv amelkdévion kat tng Box2D yia tnv mpooopoiwon tn¢ duaoikig, évav
aplBud amd kwvolpeva opBoywvia Tou TeplkAeiovtal amd otatikd opBoywvia yla va
unv ¢uyouv €ktéC TNS 08dvnc. OL o edpappoyEc €xouv akplPwe To (dlo amotéAeopa
Kdl n govn dagopd ivat otov TPAOTIO TTOU TO TIETUXAIVOUV.

4.1 Edappoyn oxedbiaopévn pe OOP

B | Box2D - SFML Debug Draw Test = ] *

EPS:1692" ERAMETiMe: i303Uas BOdies: 1000

IxAua 4.1: MapdBupo epappoyric oxediacuévng Lie OOP



4.2 Edappoyn oxedlaopévn pue DOP

310 IXAHa 4.1 amelkovileTal n TPWTN epappoyn. 1o TTAvw apLoTEPO PEPOC TUTIW-
vovTal d1adopeC XPrOoLUEG TTANPOdopIieC OTwC Ta Kapé avd deutepOAeTTO, 0 XPOVOG
dt og microsecond kal 0 apBPOC TwWV CWHATWY TIoU Ttaipvouv PEPOC OTNV TIPOCOHOI-
won ™S duotkic. ‘Ola Ta owpata €xouv To (8o péyeboc kat Bapoc kat 6Aa pmopolv
va meplotpadolv. TEAOG, HE TNV XPHON TOU TIOVTLKIOU 0 XPAOTNG PTtopel va eTA£EsL
omolodrmoTe opBoywvio péoa otnv 08dévn, TTANV AUTWYV TIOU ATtOTEAOUV TO TtEPIBANUQ,
Kal va To KUAdel péoa otnv 080vn emnpealovtac €10l Kat Ta UTtOAoLTIA.

4.2 Edappoyn oxedracuévn pe DOP

B | Application - X

FPS:3726 FRAMETIME:}991|BODIES: }1000,

IxAua 4.2: MapdBupo spapuoync oxsdiaouévne ue DOP

210 ZxAua 4.2 amewkoviletal n deutepn edappoyn. H dtadopd ota xpwpata dev XL
kapia amoAltwe onuaocia kat €yve yua va givat o s0KoAn n dtaxwpelor Touc. OTwe Kat
oTNV TIPWTN epappoyn, £ToL Kal 6w 0To TIAVW apLOTEPO HEPOC UTIAPXOUV OL XPNOLUES
TAnpodopieg, dTwg emiong uTtdpyet Kal n Asttoupyia Tng €mAoyrig Twv opBoywviwv.

4.3 AmoteAéopata Kat NapatnpnoEeLg

H olykplon avapeoa ot dUo epapuoyEC €yve pe Tov €EAC TpdTo. KaTtd TNV K-
Kivnon toug kataypdadnkav o aplBuog twv kapé avd deutepdAeTTo Kal 0 xpovog dt
oe microsecond yia Ta tpwTta 20 Kapé. TNV cuvéXela Byrnke o H€OOG OPOC AUTWV Kal
aTOTUTIWONKE OTOV TtapPApPKATW Tivakad. Na onuelwBel Tw¢ oL YETPAOELG yivave OTO
Asttoupykd cuotnua Windows 10, pe eme€epyaotr Intel® i7-8750H kat 16GB RAM Kat
KApTa ypadlKwV TNV evowpatwpévn otov eme€epyaotr) Intel® UHD Graphics 630.



4.3 AmoteAéopata Kal MapatnpAoeLg

oopP DOP

Number of AVG AVERAGE MIN | MAX AVG AVERAGE MIN | MAX
objects FPS FRAME TIME | FPS FPS FPS FRAME TIME | FPS FPS
100 2149.2 598.2us 2128 | 2197 | 2205.95 1281.1ps 2197 | 2257
500 1392.65 1897.6ps 1361 | 1430 | 1557.8 1785.25pus | 1485 | 1648
1000 693.45 2194ps 641 722 | 793.05 2065.35ps 763 815
1500 283.4 4301.5ps 241 313 | 431.85 3479.4ps 395 | 460

2000 1.75 7578563ps 1 14 8.9 545963.9pus 1 40

Nivakag 4.1: Métpnon anédoong

‘Omwg pmopolpe va dlakpivoupe, yia Alya avtikeipeva n amddoon eival oxeTika ota
idla otddla. H dadopd otnv anddoaon apxilel va paivetal ywa ta KaAd dtav tTa avtl-
kelpeva mAnBaivouv, oOudwva pe Tov mivaka, amd Ta 1000 avTikelpgeva Kal TTavw n
Sdladopd otov aplBud Twv kapé avd deutepOAeTTO KAl TOU XpOvou dt eival atobnth Ka-
Bw¢ éTwg pmtopolpe va dlakpivoupe n dladopd ota ta kapé ¢Tdvel €wg kat Ta 150.
TéNoc, KATL TTou TtapatnpEnBnke sivat étL otnv epappoyr pe to OOP o aptBudc fps ixe
TIOAAEC SlakupAvaoelg o avtiBeon pe Tnv epappoyn pe To DOP émou datvétav va sival

OXETIKA TIOAU Tilo oTtaBepdc.
0 oAokAnpwpévog Kwdikag yla autd ta 0o poypdupata BplokeTal oto tapdptnua

A.



KedpaAairo E

JupTmepdopata Kat MEAAOVTLKECG ETIEKTAOELG

H xprion tou oxedlacpol DOP ailyoupa pag TpoohEpel APKETA TTAEOVEKTAHATA. ‘OPWC
auTo dev onpaivel Twg eival N KaAAUTePN €TAOYA yla va xpnotgototnBei tavtou. OL xpn-
O€LC TOU YLd TNV Wpa elval TIEPLOPLOPEVEC, CUYKEKPLUEVA OTOV TOMEA TNC KATAOKEUAC
hNxavwyv ypadlkwyv kat Bvteomayvidiwy. iyoupa o O0OP mapapével n o dadedo-
pévn oxedlaon Adyw Tou OTL yLa TOUG TIEPLOCOTEPOUG lval TILO EUKOAN GTNV XProN Kat
KaAUtepn eTiAoyn yla tnv mAsloPndia Twv mpofAnudtwy, 6TwG yia tapddetlypa n avd-
mituén cuotiuartog Graphical User Interface (GUI), 6mou n Xprijon tou DOP Ba tnv ékave
adikatoAdynta duokoAdtepn. Elval KATL TTou TIPETEL va XPNOLUOTIOOUUE avaioyd PE TOo
TpOBANua To omoio TpoomaBoupe va ADooupe, emeldr] To TtpdPAnua sivat autd mou Ba
kaBopioel TNV kaAOTePN €TLAOYA Kal Ba pag 0dnynoeL otnv TeAkrn andpaon.

‘Oowv avadopd TIc peArovTikeée avaBabpuioslg, ot 1déec yia éva atyvidt sival mapa
TOAAEG, aAAd yia apxn otnv TODO Alota eival n tpooBnkn sdIkwy edp€ pe TNV Xprion
shaders Ttou Ba mpoodEpel oto Tavidl To aTolxelo Tou pwTlopoL, n dnulovupyia parti-
cle system 1ou Ba xpnolgotolnBei yia tnv pocopoiwaon pwTldg, KAmvol, UYPWV KATL.
AkdOpa n avaBabuion otnv ¢uoikA Kal Kuplwe otnv kivnon tou Kuplwe xapaktipa i-
VOl OPKETA eBULUNTA yia va eTidpEpetl peyaAlTePN LKAVOTIOINON OTOV XPrHoTn Tou Ba
eAE€yXEL TOV KUPLO XAPAKTAPA TOU TaLyvidLo0.



MNapaptApata




Napdptnua

MNapaptnua

A'.1 Kwdkag meLpAapatog

A'.1.1 Kolvég KAdoelg peTatl Twv 800 MpoypappaTwy

QueryCallback.h

#pragma once
#include <Box2D/Box2D.h>

//Class copied from http://code.google.com/p/box2d/source/browse/trunk/
Box2D/Testbed/Framework/Test.cpp

//Copyright (c) 2011 Erin Catto http://box2d.org

class QueryCallback : public b2QueryCallback
{
public:

QueryCallback (const b2Vec2& point)
{

m_point = point;

m_fixture = NULL;

bool ReportFixture(b2Fixturex fixture)

{

b2Body* body = fixture —>GetBody () ;
if (body—>GetType() == b2_dynamicBody)

{
bool inside = fixture—>TestPoint(m_point);
if (inside)
{
m_fixture = fixture;
// We are done, terminate the query.
return false;
b
)

// Continue the query.



a’.1 KwdlKac TELPAPaToC

return true;

b2Vec2 m_point;
b2Fixturex m_fixture;

i

A'.1.2 TMpodypappa oxedlracpévo pe OOP

Main.cpp

#include

int main()

{

Game game;
game.Run();

return O;

Game.h

#pragma once
#include <SFML/Graphics.hpp>
#include <Box2D/Box2D.h>

#include <vector>
#include <sstream>

#include

class Game

{
public:
Game () ;
void Run();
sf :: RenderWindow& getWindow () { return window; }
b2World& getWorld() { return m_world; }
private:

void HandleEvents(sf::Event&);
void Update(sf::Time);
void Render(sf::Time&);

void updateStatistics(sf::Time);
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void CreateBoxes();

void createWalls ();

void centerOrigin(sf::RectangleShape& rect);
template <typename T>

T radToDeg(T radians);

template <typename T>

T degToRad(T degrees);

// Utility functions to scale sf::Vector to box2d Vector and vice versa
template<class T>

b2Vec2 sfVecToB2Vec(sf::Vector2<T> vector);

sf::Vector2f b2VecTosfVec(b2Vec2 vector);

sf:: RenderWindow window;

sf::Font mainFont;

sf::Text m_StatisticsText;
sf::Time m_StatisticsUpdateTime;
std:: size_t m_StatisticsNumFrames;

b2World m_world;
std :: vector<b2Body*> bodies;

b2MouselJoint*x mouseloint;
b2Body* ground;

const double PI = 3.141592653589793238462643383;

/* constants for time step and physics accuracy */
const sf::Time TimePerFrame = sf::seconds(1 / 60.f);
const int velocitylIterations = 8;

const int positionIterations = 3;

Game.cpp

#include

#include <random>

namespace sfdd

{
const float SCALE = 50.f;

Game::Game() : window(sf::VideoMode(1024, 768, 32),

)Y
m_world (b2Vec2(0.f, 9.81f))

if (!mainFont.loadFromFile ( ))

{
exit (EXIT_FAILURE);
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m_StatisticsText.
m_StatisticsText.
m_StatisticsText.
m_StatisticsText.

setFont(mainFont) ;

setFillColor (sf::Color:: White);
setOutlineThickness(1);
setOutlineColor(sf::Color::Black);

m_world. SetAllowSleeping(true);

createWalls () ;
CreateBoxes () ;

void Game:: HandleEvents(sf:: Event& event)

{

while (window. pollEvent(event))

{

if (event.type == sf::Event::Closed || (event.type == sf::Event::
KeyPressed && event.key.code == sf::Keyboard::Escape))
window. close () ;

// Following three events are copied almost completely from http://
code.google.com/p/box2d/source/browse/trunk/Box2D/Testbed/
Framework/Test. cpp

// Copyright (c) 2011 Erin Catto http://box2d.org

if (event.type == sf::Event:: MouseButtonPressed && event.
mouseButton. button == sf::Mouse:: Left & mouseloint == nullptr)

b2Vec2 mousePos = sfVecToB2Vec(sf::Mouse:: getPosition(window));

// Make a small box.
b2AABB aabb;

b2Vec2 d;

d.Set(0.001f, 0.001f);
aabb.lowerBound = mousePos + d;
aabb.upperBound = mousePos — d;

// Query the world for overlapping shapes.
QueryCallback callback (mousePos);
m_world.QueryAABB(&callback , aabb);

if (callback.m_fixture)

{

b2Body* body = callback.m_fixture—>GetBody () ;
b2MouseJointDef md;
md.bodyA = ground; //If bounding box body is used instead,

the dynamic bodes can be dragged over the bounding box
and we don’t want that

md.bodyB = body;

md. target = mousePos;

md. maxForce = 1000.0f *x body—>GetMass() ;

mouseloint = (b2MouselJointx)m_world. CreateJoint(&md) ;
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body—>SetAwake (true);

b
¥
else if (event.type == sf::Event::MouseMoved && mouseloint !=
nullptr)
{
b2Vec2 mousePos = sfVecToB2Vec(sf::Mouse:: getPosition(window));
mouseloint—>SetTarget (mousePos) ;
¥
else if (event.type == sf::Event:: MouseButtonReleased && event.
mouseButton. button == sf::Mouse:: Left & mouseloint != nullptr)
{
m_world. DestroyJoint (mouseJoint) ;
mouseloint = nullptr;
b
b
b
void Game:: Update(sf::Time fixedDt)
{
m_world.Step(1 / 60.f, velocitylterations , positionlterations);
for (auto& b : bodies)
{
if (b—>GetType() == b2BodyType:: b2_staticBody) continue;
for (autox fixture = b—>GetFixtureList(); fixture; fixture =
fixture —>GetNext())
{
if (fixture != nullptr && fixture —>GetUserData() !'= nullptr)
{
auto shape = static_cast<sf::RectangleShapex>(fixture —>
GetUserData());
shape—>setPosition(b2VecTosfVec(b—>GetPosition()));
shape—>setRotation (radToDeg(b—>GetAngle()));
b
¥
b
b

void Game::Run()
{
sf::Clock clock;
sf::Time timeSinceLastUpdate = sf::Time::Zero;

while (window.isOpen())
{
sf::Event event;
sf::Time dt = clock.restart();
timeSinceLastUpdate += dt;
while (timeSinceLastUpdate > TimePerFrame)
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{
timeSinceLastUpdate —= TimePerFrame;
HandleEvents (event);
Update(TimePerFrame) ;
¥
Render (dt);
updateStatistics (dt);
¥
b
void Game::Render(sf::Time &deltaTime)
{
window. clear () ;
for (auto &b : bodies)
for (autox fixture = b—>GetFixtureList(); fixture; fixture =
fixture —>GetNext ())
{
if (fixture != nullptr && fixture —>GetUserData() != nullptr)
{
auto shape = static_cast<sf::RectangleShapex>(fixture —>
GetUserData());
window . draw (*shape) ;
b
¥
window.draw(m_StatisticsText);
window. display () ;
b
void Game:: updateStatistics(sf::Time dt)
{
m_StatisticsUpdateTime += dt;
m_StatisticsNumFrames += 1;
if (m_StatisticsUpdateTime >= sf::seconds(1.0f))
{
m_StatisticsText.setString( + std::to_string(
m_StatisticsNumFrames) + + std::to_string (dt.
asMicroseconds()) + "p + + std::to_string(bodies
.size()));
m_StatisticsUpdateTime —= sf::seconds(1.0f);
m_StatisticsNumFrames = O;
by
b

//Converts SFML’s vector to Box2D'’s vector and downscales it so it fits
Box2D's MKS units

template<typename T >

b2Vec2 Game::sfVecToB2Vec(sf::Vector2<T> vector)

{
return b2Vec2(vector.x / sfdd::SCALE, vector.y / sfdd::SCALE);
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sf::Vector2f Game:: b2VecTosfVec(b2Vec2 vector)

{
return sf::Vector2f(vector.x * sfdd::SCALE,

vector.y * sfdd::SCALE);

new sf::RectangleShape(sf::Vector2f(20.f

b
void Game:: CreateBoxes()
{
for (auto i = 0; i < 999; ++i)
{
sf:: RectangleShape *rect =
, 20.f));
rect—>setFillColor (sf::Color(145, 4, 4));
centerOrigin(xrect);
// Create the body definition
sf::Vector2f position(static_cast<float>(rand() % 1000),
static_cast<float >(rand () % 600));
auto bodySize = rect—>getSize();
b2BodyDef bodyDef;
bodyDef.type = b2_dynamicBody;
bodyDef. position = sfVecToB2Vec(position);
//bodyDef. fixedRotation = true;
// Create and register the body in the world
b2Body* body = m_world.CreateBody(&bodyDef) ;
bodies.push_back(body) ;
// Fixture shape
b2PolygonShape bShape;
b2Vec2 size = sfVecToB2Vec(bodySize / 2.f);
bShape.SetAsBox(size.x, size.y);
// Fixture definition
b2FixtureDef fixture;
fixture .shape = &bShape;
fixture .density = 1.f;
fixture.friction = 1.f;
fixture.restitution = 0.f;
fixture .userData = rect;
body—>CreateFixture(&fixture);
b
b

void Game::createWalls ()

{
/* Create the bounding box */
b2BodyDef boundingBoxDef;
boundingBoxDef.type = b2_staticBody;

float xPos = (window.getSize().x / 2.f) / sfdd::SCALE;

float yPos = 0.5f;
boundingBoxDef. position.Set(xPos, yPos);
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b2Body* boundingBoxBody = m_world.CreateBody(&boundingBoxDef) ;
bodies.push_back(boundingBoxBody) ;

b2PolygonShape boxShape;

boxShape.SetAsBox (window. getSize () .x / sfdd::SCALE, 0.5f, b2Vec2(0.f,
0.f), 0.f);

auto fixture1l = boundingBoxBody—>CreateFixture(&boxShape, 1.0); //Top

//Top

{
auto size = sf::Vector2f(static_cast<float >(window.getSize().x),

static_cast<float >(1.f * sfdd::SCALE));

sf:: RectangleShape *rect = new sf::RectangleShape(size);
centerOrigin(xrect);
rect—>setFillColor (sf::Color(66, 144, 245));
rect—>setPosition (xPos * sfdd::SCALE, yPos * sfdd::SCALE);

fixture1 —>SetUserData(rect);

yPos = (window.getSize().y) / sfdd::SCALE - 1.f;
boxShape.SetAsBox ((window. getSize () .x) / sfdd::SCALE, 0.5f, b2Vec2(O0.f,

yPos), 0.f);

auto fixture2 = boundingBoxBody—->CreateFixture(&boxShape, 1.f); //
Bottom

//Bottom

{
auto size = sf::Vector2f(static_cast<float >(window.getSize().x),

static_cast<float >(1.f * sfdd::SCALE));

sf:: RectangleShape *xrect = new sf::RectangleShape(size);
centerOrigin(xrect);
rect—>setFillColor(sf::Color(66, 144, 245));
rect—>setPosition (xPos * sfdd::SCALE, yPos * sfdd::SCALE + 25.f);
fixture2 —>SetUserData(rect);

¥

xPos —= 0.5f;

boxShape.SetAsBox(0.5f, (window.getSize().y) / sfdd::SCALE, b2Vec2(-
xPos, 0.f), 0.f);

auto fixture3 = boundingBoxBody—>CreateFixture(&boxShape, 1.f);//Left

//Left

{
auto size = sf::Vector2f(static_cast<float>(1.f * sfdd::SCALE),

static_cast<float >(window. getSize().y) * 2.f);
sf:: RectangleShape *rect = new sf::RectangleShape(size);
centerOrigin(xrect);
rect—>setFillColor (sf::Color(66, 144, 245));
rect—>setPosition(25.f, yPos x sfdd::SCALE);
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fixture3 —>SetUserData(rect);

boxShape.SetAsBox(0.5f, (window.getSize().y) / sfdd::SCALE, b2Vec2(xPos
, 0.f), 0.f);
auto fixture4 = boundingBoxBody—>CreateFixture(&boxShape, 1.f);//Right

//Right
{
auto size = sf::Vector2f(1.f x sfdd::SCALE,
static_cast<float >(window. getSize().y) *x 2.f);
sf:: RectangleShape *xrect = new sf::RectangleShape(size);
centerOrigin(xrect);
rect—>setFillColor(sf::Color(66, 144, 245));
rect—>setPosition (xPos * sfdd::SCALE + window.getSize().x / 2.f,
yPos x sfdd::SCALE);

fixture4 —>SetUserData(rect);

/* Mouse Joint */

mouseloint = nullptr;

b2BodyDef bodyDef;

ground = m_world. CreateBody(&bodyDef);

void Game:: centerOrigin(sf:: RectangleShape& rect)

const sf::FloatRect bounds = rect.getLocalBounds();
rect.setOrigin(std:: floor (bounds. left + bounds.width / 2.f), std::floor
(bounds.top + bounds.height / 2.f));

template <typename T>
T Game::radToDeg(T radians)

return (180 / PI) x* radians;

template <typename T>
T Game::degToRad(T degrees)

return (PI / 180) x degrees;
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A'.1.3 MNpodypappa oxediaocpévo pe DOP

Main.cpp

#include

int main()

{

Game game;
game.Run();

return O;

Game.h

#pragma once

#include <entt/entt.hpp>
#include <Box2D/Box2D.h>
#include <SFML/Graphics/Text.hpp>

#include
#include

class Game : private sf::NonCopyable

{
public:
Game () ;
void Run();
private:
void HandleEvents () ;
void Update(sf::Time dt);
void Render();
void loadResources();
void updateStatistics(sf::Time dt);
void buildScene();
void createWalls ();
private:

sf :: RenderWindow m_window;
entt:: registry m_Registry;
b2World m_B2DWorld;
Context m_Context;

sf::Font m_font;

EntityManager em;
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std ::unordered_map<entt:: entity , b2Body*> bodies;

sf:: Text m_StatisticsText;
sf::Time m_StatisticsUpdateTime;
std:: size_t m_StatisticsNumFrames;

b2MouselJoint* mouseloint;
b2Body* ground;

Game.cpp

#include
#include
#include
#include
#include
#include
#include

#include <SFML/Window/Event.hpp>
#include <memory>
const sf::Time TimePerFrame = sf::seconds(1 / 60.f);

Game : : Game()

m_window ( sf ::VideoMode (1024, 768), ,
sf::Style::Close, sf::ContextSettings(0,0,0,1,1)),

m_B2DWorld(b2Vec2(0, 9.81)),
m_Context(m_window, m_Registry, m_B2DWorld) ,
m_StatisticsText (),
m_StatisticsUpdateTime (),
m_StatisticsNumFrames (0)

m_window . setKeyRepeatEnabled (false);
m_B2DWorld. SetAllowSleeping (true);

loadResources () ;
buildScene () ;

m_StatisticsText.setFont(m_font);
m_StatisticsText.setOutlineThickness(3);
m_StatisticsText.setPosition(5.f, 5.f);
m_StatisticsText.setCharacterSize(20u) ;

/* Mouse Joint */
mouseloint = nullptr;
b2BodyDef bodyDef;



a’.1 KwdlKac TELPAPaToC

ground = m_B2DWorld. CreateBody(&bodyDef) ;

b
void Game::Run()
{
sf::Clock clock;
sf::Time timeSinceLastUpdate = sf::Time::Zero;
while (m_window.isOpen())
{
const sf::Time dt = clock.restart();
timeSinceLastUpdate += dt;
while (timeSinceLastUpdate > TimePerFrame)
{
timeSinceLastUpdate —= TimePerFrame;
HandleEvents () ;
Update (TimePerFrame) ;
b
updateStatistics (dt);
Render () ;
b
b

void Game:: HandleEvents ()
{
sf::Event event{};
while (m_window. pollEvent(event))
{
if (event.type == sf::Event::Closed)
m_window. close () ;

// Following three events are copied almost completely from http://
code.google.com/p/box2d/source/browse/trunk/Box2D/Testbed/
Framework/Test. cpp

// Copyright (c) 2011 Erin Catto http://box2d.org

if (event.type == sf::Event:: MouseButtonPressed && event.
mouseButton. button == sf::Mouse:: Left & mouseloint == nullptr)

b2Vec2 mousePos = utils ::sfVecToB2Vec(sf::Mouse:: getPosition (
m_window) ) ;

// Make a small box.

b2AABB aabb;

b2Vec2 d;

d.Set(0.001f, 0.001f);
aabb.lowerBound = mousePos + d;
aabb.upperBound = mousePos — d;

// Query the world for overlapping shapes.
QueryCallback callback (mousePos);
m_B2DWorld . QueryAABB(&callback , aabb);
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if (callback.m_fixture)

{
b2Body* body = callback.m_fixture—>GetBody () ;
b2MouselJointDef md;
md.bodyA = ground; //If bounding box body is used instead,
the dynamic bodes can be dragged over the bounding box
and we don’t want that
md.bodyB = body;
md. target = mousePos;
md. maxForce = 1000.0f * body—>GetMass() ;
mouseJoint = (b2MouseJointx)m_B2DWorld. CreateJoint(&md) ;
body—>SetAwake (true);
b
¥
else if (event.type == sf::Event::MouseMoved & & mouseloint !=
nullptr)
{
b2Vec2 mousePos = utils ::sfVecToB2Vec(sf::Mouse:: getPosition (
m_window) ) ;
mouseloint—>SetTarget (mousePos) ;
b
else if (event.type == sf::Event:: MouseButtonReleased && event.
mouseButton. button == sf::Mouse:: Left & mouseloint != nullptr)
{
m_B2DWorld. DestroyJoint (mouselJoint) ;
mouseloint = nullptr;
b
b
b
void Game:: Update(sf::Time dt)
{
em. update(dt);
b
void Game:: Render ()
{
m_window. clear () ;
em.draw () ;
m_window.draw(m_StatisticsText);
m_window . setView (m_window. getDefaultView () );
m_window . display () ;
b
void Game::loadResources()
{
m_font.loadFromFile ( );
b
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void Game:: updateStatistics(sf::Time dt)
{
m_StatisticsUpdateTime += dt;
m_StatisticsNumFrames += 1;
if (m_StatisticsUpdateTime >= sf::seconds(1.0f))
{
m_StatisticsText.setString( + std::to_string(
m_StatisticsNumFrames) + + std::to_string (dt.
asMicroseconds()) + "pd + + std::to_string(bodies.
size()));
m_StatisticsUpdateTime —= sf::seconds(1.0f);
m_StatisticsNumFrames = O;

void Game:: buildScene()

{

createWalls () ;

std::srand(std::time(nullptr));
for (auto i = 0; i < 1000; ++i)
{
const auto entity = m_Registry.create();
m_Registry.emplace<Body>(entity , sf::RectangleShape(sf::Vector2f
(20.f, 20.f)));

// Create the body definition

sf::Vector2f position(static_cast<float>(rand() % 1100),
static_cast<float >(rand () % 700));

auto bodySize = m_Registry.view<Body>().get<Body>(entity);

b2BodyDef bodyDef;

bodyDef.type = b2_dynamicBody;

bodyDef. position = utils ::sfVecToB2Vec(position);

//bodyDef. fixedRotation = true;

// Create and register the body in the world
b2Body* body = m_B2DWorld.CreateBody(&bodyDef) ;

// Fixture shape

b2PolygonShape bShape;

b2Vec2 size = utils ::sfVecToB2Vec(bodySize.shape.getSize() / 2.f);
bShape.SetAsBox(size.x, size.y);

// Fixture definition
b2FixtureDef fixture;

fixture .shape = &bShape;
fixture .density = 1.f;
fixture.friction = 1.f;
fixture.restitution = 0.f;
body—>CreateFixture(&fixture);

bodies[entity] = body;
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m_Registry .emplace<C_Rigidbody >(entity , body);

em.addSystem(std :: make_unique<MoveSystem>(m_Context) ) ;
em.addSystem(std :: make_unique<CollisionSystem >(m_Context)) ;
em.addRenderSystem(std :: make_unique<RenderSystem>(m_Context)) ;

void Game::createWalls ()

{

/* Create the bounding box */

b2BodyDef boundingBoxDef;

boundingBoxDef.type = b2_staticBody;

float xPos = (m_window.getSize().x / 2.f) / sfdd::SCALE;
float yPos = 0.5f;

boundingBoxDef. position.Set(xPos, yPos);

b2Body* boundingBoxBody = m_B2DWorld.CreateBody(&boundingBoxDef) ;

b2PolygonShape boxShape;

boxShape.SetAsBox(m_window. getSize () .x / sfdd::SCALE, 0.5f, b2Vec2(O0.f,
0.f), 0.f);

boundingBoxBody—>CreateFixture(&boxShape, 1.0); //Top

//Top
{
auto size = sf::Vector2f(static_cast<float >(m_window. getSize().x),
static_cast<float >(1.f * sfdd::SCALE));
sf:: RectangleShape rect(size);
rect.setPosition(xPos * sfdd::SCALE, yPos *x sfdd::SCALE);

const auto entity = m_Registry.create();

//Add body to entity—bodies map

bodies[ entity] = boundingBoxBody;

m_Registry .emplace<Body>(entity , rect);
m_Registry.emplace<C_Rigidbody >(entity , boundingBoxBody) ;

yPos = (m_window. getSize().y) / sfdd::SCALE — 1.f;

boxShape.SetAsBox ((m_window. getSize () .x) / sfdd::SCALE, 0.5f, b2Vec2(O0.
f, yPos), 0.f);

boundingBoxBody—>CreateFixture (&boxShape, 1.f); //Bottom

//Bottom
{

auto size = sf::Vector2f(static_cast<float >(m_window. getSize().x),
static_cast<float >(1.f * sfdd::SCALE));

sf:: RectangleShape rect(size);

rect.setPosition(xPos x sfdd::SCALE, yPos x sfdd::SCALE + 16.f);

const auto entity = m_Registry.create();
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//Add body to entity —bodies map

bodies[entity] = boundingBoxBody;
m_Registry.emplace<Body>(entity , rect);
m_Registry.emplace<C_Rigidbody >(entity , boundingBoxBody) ;

xPos —= 0.5f;

boxShape.SetAsBox(0.5f, (m_window.getSize().y) / sfdd::SCALE, b2Vec2(-
xPos, 0.f), 0.f);

boundingBoxBody—>CreateFixture (&boxShape, 1.f);//Left

// Left
{
auto size = sf::Vector2f(static_cast<float>(1.f * sfdd::SCALE),
static_cast<float >(m_window. getSize().y) * 2.f);
sf:: RectangleShape rect(size);
rect.setPosition(16.f, yPos x sfdd::SCALE);

const auto entity = m_Registry.create();

//Add body to entity—bodies map

bodies[ entity] = boundingBoxBody;

m_Registry .emplace<Body>(entity , rect);
m_Registry.emplace<C_Rigidbody >(entity , boundingBoxBody) ;

boxShape.SetAsBox(0.5f, (m_window.getSize().y) / sfdd::SCALE, b2Vec2(
xPos, 0.f), 0.f);
boundingBoxBody—>CreateFixture(&boxShape, 1.f);//Right

//Right
{
auto size = sf::Vector2f(1.f x sfdd::SCALE,
static_cast<float >(m_window. getSize().y) *x 2.f);
sf:: RectangleShape rect(size);
rect.setPosition(xPos * sfdd::SCALE + m_window.getSize().x / 2.f,
yPos x sfdd ::SCALE);

const auto entity = m_Registry.create();

//Add body to entity—bodies map

bodies[ entity] = boundingBoxBody;

m_Registry .emplace<Body>(entity , rect);
m_Registry.emplace<C_Rigidbody >(entity , boundingBoxBody) ;

EntityManager.h

#pragma once

#include <vector>
#include <memory>
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#include <entt/entity/registry.hpp>
#include <SFML/System/Time.hpp>

#include

class EntityManager

{
public:
EntityManager () = default;
EntityManager(entt::registry* reg);
void update(sf::Time dt);
void draw();
void addSystem(std::unique_ptr<BaseSystem> sys);
void addRenderSystem(std ::unique_ptr<BaseSystem> sys);
private:
entt::registryx m_Registry{};
std :: vector<std :: unique_ptr<BaseSystem>> m_Systems{};
std :: vector<std :: unique_ptr<BaseSystem>> m_RenderSystems{};
¥
EntityManager.cpp
#include

EntityManager :: EntityManager(entt:: registry* reg)
m_Registry(reg)

{
b
void EntityManager ::update(sf::Time dt)
{
for (auto& system : m_Systems)
system—>update (dt);
¥
void EntityManager ::draw()
{
for (auto& system : m_RenderSystems)
system—>update(sf::Time());
b

void EntityManager ::addSystem(std:: unique_ptr<BaseSystem> sys)
{

m_Systems. push_back(std :: move(sys));

void EntityManager ::addRenderSystem(std :: unique_ptr<BaseSystem> sys)
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m_RenderSystems . push_back(std :: move(sys));

C_Body

#pragma once

#include <SFML/Graphics.hpp>

#include <Box2D/Common/b2Math.h>
#include

struct Body

{
Body () = default;
Body(sf:: RectangleShape rect)
shape(std :: move(rect))
{
utils :: centerOrigin (shape);
shape.setFillColor(sf::Color(rand() % 255, rand() % 255, rand() %
255));
b
sf:: RectangleShape shape{};
iF
C_Rigidbody

#pragma once

#include <Box2D/Dynamics/b2Body.h>

struct C_Rigidbody

{
b2Body* rigidbody {};
¥
BaseSystem.h

#pragma once
#include
namespace sf

{

class Time;
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class BaseSystem

{
public:
BaseSystem () = default;
BaseSystem(Context& context);
virtual void update(sf::Time dt) = O;
protected:
Contextx m_Context;
s
BaseSystem.cpp
#include

BaseSystem :: BaseSystem(Context& context)
m_Context(&context)

CollisionSystem.h

#pragma once

#include
#include <SFML/System/Vector2.hpp>

class Body;

class CollisionSystem : public BaseSystem

{

public:
CollisionSystem () = default;
explicit CollisionSystem (Context& context);
void update(sf::Time dt) override;

b

CollisionSystem.cpp

#include
#include

CollisionSystem :: CollisionSystem (Context& context)
BaseSystem(context)
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void CollisionSystem :: update(sf::Time dt)
{
m_Context—>world—>Step(1 / 60.f, 8, 5);

MoveSystem.h

#pragma once
#include

class MoveSystem : public BaseSystem

{

public:
MoveSystem () = default;
MoveSystem(Context& context);

void update(sf::Time dt) override;

e

MoveSystem.cpp

#include
#include
#include
#include

#include <SFML/System/Time.hpp>

MoveSystem : : MoveSystem (Context& context)
BaseSystem(context)

void MoveSystem::update(sf::Time dt)
{

m_Context—>registry —>view<Body, C_Rigidbody >().each([&](auto& body,

body.shape.setRotation (math::radToDeg(rb.rigidbody —>

body.shape.setPosition(utils ::B2VecToSFVec<sf:: Vector2f>(rb

auto& rb)
{
if(rb.rigidbody —>GetType() != b2_staticBody)
{
GetAngle()));
.rigidbody —>GetPosition()));
b

3
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RenderSystem.h

#pragma once
#include

class RenderSystem : public BaseSystem

{

public:
RenderSystem () = default;
RenderSystem(Context& context);

void update(sf::Time dt) override;

e

RenderSystem.cpp

#include
#include

#include <SFML/System/Time.hpp>

RenderSystem :: RenderSystem (Context& context)
BaseSystem(context)

{
b
void RenderSystem::update(sf::Time dt)
{
m_Context—>registry —>view<Body>() . each ([&](auto& body)
{
m_Context—>window—>draw (body . shape) ;
Wi
¥
Utility.h

#pragma once

#include <SFML/Window/Keyboard.hpp>
#include <SFML/Graphics/RectangleShape.hpp>
#include <SFML/System/Vector2.hpp>
#include <Box2D/Box2D.h>

#include <cassert>

#include <cmath>

namespace sfdd

{
const float SCALE = 32.f;
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b
namespace utils
{
void centerOrigin(sf::RectangleShape& rect);
//Converts SFML’s vector to Box2D'’'s vector and downscales it so it fits
Box2D'’s MKS units
template <typename T>
b2Vec2 sfVecToB2Vec(sf::Vector2<T> vector)
{
return b2Vec2(vector.x / sfdd::SCALE, vector.y / sfdd::SCALE);
by
// Convert Box2D’s vector to SFML vector
template <typename T>
T B2VecToSFVec(const b2Vec2 &vector, bool scaleToPixels = true)
{
return T(vector.x x (scaleToPixels ? sfdd::SCALE : 1.f), vector.y *
(scaleToPixels ? sfdd::SCALE : 1.f));
b
b
Utility.cpp
#include

namespace utils

{
void centerOrigin(sf::RectangleShape& rect)
{
const sf::FloatRect bounds = rect.getLocalBounds();
rect.setOrigin(std::floor (bounds. left + bounds.width / 2.f), std::
floor (bounds.top + bounds. height / 2.f));
b
b
Context.h

#pragma once

#include <entt/entity/registry.hpp>
#include <SFML/Graphics/RenderWindow.hpp>
#include <Box2D/Box2D.h>

#include

struct Context

{
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Context() = default;
Context(sf::RenderWindow& win, entt::registry& reg, b2World& wr)

window(&win) ,
registry(&reg),
world (&wr)

sf :: RenderWindowx* window;
entt:: registry* registry;
b2World*x world;

Math.h

#pragma once

#include <cmath>
#include <SFML/System/Vector2.hpp>

namespace math

{
constexpr const double PI = 3.141592653589793238462643383;

template <typename T>
T radToDeg (T radians)

{
return (180 / PI) * radians;

template <typename T>
T degToRad(T degrees)

{
return (PI / 180) * degrees;




Napdptnua

MNapaptnua

B.1 Kwdlkag Tou Kupilwg Ttpoypdpatog TNG epyaciag

To project pmopei va BpeBel otov mpoowtikd pou Aoyaplacpd Github: https://
github.com/ggiap/2D_Game pall pe 0dnyieg yia eykatdotaan.

main.cpp

#include

int main()

{
Game game;
game.Run();

return O;

Game.h

#pragma once

#include
#include
#include
#include
#include

class Game : private sf::NonCopyable
{
public:

Game () ;

void Run();

private:
void HandleEvents () ;


https://github.com/ggiap/2D_Game
https://github.com/ggiap/2D_Game
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void Update(sf::Time dt);
void Render();

void loadResources();
void registerStates ();

void updateStatistics(sf::Time dt);

private:
const sf::Time TimePerFrame = sf::seconds(1 / 60.f);

sf :: RenderWindow m_window;

FontHolder m_Fonts;
TextureHolder m_Textures;
StateStack m_StateStack;
MusicPlayer m_MusicPlayer;

SoundEffectPlayer m_SoundPlayer;
sf:: Text m_StatisticsText;
sf::Time m_StatisticsUpdateTime;

std::size_t m_StatisticsNumFrames;

bool m_IsPaused{ false };

Game.cpp

#include

#include
#include
#include
#include

#include <SFML/Window/Event.hpp>

Game : : Game()
m_window ( sf :: VideoMode (1200, 800), ,
sf::Style::Close | sf::Style::Resize, sf::ContextSettings
(0,0,0,1,1)),
m_Fonts () ,
m_MusicPlayer (),
m_SoundPlayer () ,
m_StateStack (Context (m_window, m_Fonts, m_Textures, m_MusicPlayer,
m_SoundPlayer)),
m_StatisticsText (),
m_StatisticsUpdateTime (),
m_StatisticsNumFrames (0)

m_window . setKeyRepeatEnabled (false);

loadResources () ;
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m_StatisticsText.setFont(m_Fonts.get(Fonts::ID:: ARJULIAN));
m_StatisticsText.setOutlineThickness (3.f);
m_StatisticsText.setOutlineColor(sf:: Color::Black);
m_StatisticsText.setCharacterSize(20u) ;

registerStates () ;
m_StateStack . pushState(States::ID:: Title);

b
void Game::Run()
{
sf::Clock clock;
sf::Time timeSinceLastUpdate = sf::Time::Zero;
while (m_window.isOpen())
{
const sf::Time dt = clock.restart();
timeSinceLastUpdate += dt;
while (timeSinceLastUpdate > TimePerFrame)
{
timeSinceLastUpdate —= TimePerFrame;
HandleEvents () ;
// Check inside this loop, because stack might be empty before
the update() call
if (m_StateStack.isEmpty())
m_window. close () ;
if (!m_IsPaused)
Update (TimePerFrame) ;
b
if (!m_IsPaused)
{
updateStatistics (dt);
Render () ;
¥
b
b

void Game:: HandleEvents ()

{

sf::Event event{};
while (m_window. pollEvent(event))

{

m_StateStack.handleEvent(event);

if (event.type == sf::Event::LostFocus)

{

m_IsPaused = true;
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if (event.type == sf::Event:: GainedFocus)

{

m_IsPaused = false;

if (event.type == sf::Event::Closed)
m_window. close () ;

void Game:: Update(sf::Time dt)

{

m_StateStack.update(dt);

m_StatisticsText.setPosition (m_window.getView () .getCenter () .x —
m_window. getView () . getSize () .x / 2.f,
m_window . getView () . getCenter () .y —
m_window . getView () . getSize () .y / 2.f);
m_StatisticsText.setScale (m_window. getView () .getSize().x / m_window.
getDefaultView () .getSize () .x,
m_window . getView () . getSize().y / m_window.
getDefaultView () .getSize().y);

void Game:: Render ()

{

m_window. clear () ;
m_StateStack.draw () ;
m_window.draw(m_StatisticsText);
m_window . display () ;

void Game::loadResources()

{

m_Fonts.load (Fonts :: ID :: ARJULIAN, );
m_Textures.load (Textures::ID:: MonochromeSpriteSheet,
)i
m_Textures.load (Textures::ID:: CharactersSpriteSheet,
I

m_Textures.load (Textures::ID:: MainBackground,

JE
m_Textures.load (Textures ::ID:: CoinAnimation,

IE

void Game::registerStates ()

{

m_StateStack.registerState<SplashScreenState>(States::ID:: Title);
m_StateStack.registerState <MenuState>(States ::ID::Menu);
m_StateStack.registerState <GameState>(States ::ID::Game);
m_StateStack.registerState <PauseState >(States ::ID:: Pause);
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b
void Game:: updateStatistics(sf::Time dt)
{
m_StatisticsUpdateTime += dt;
m_StatisticsNumFrames += 1;
if (m_StatisticsUpdateTime >= sf::seconds(1.0f))
{
m_StatisticsText.setString( + std::to_string(
m_StatisticsNumFrames) ) ;
m_StatisticsUpdateTime —= sf::seconds(1.0f);
m_StatisticsNumFrames = O;
by
b
World.h

#pragma once
#include <map>

#include <SFML/Graphics/RenderWindow.hpp>
#include <SFML/Graphics/View.hpp>
#include <SFML/Window/Event.hpp>

#include
#include
#include
#include
#include

struct Context;

class World

{

public:
explicit World(Context& context);
~World () ;

void update(sf::Time dt);
void handleEvents(const sf::Event& event);
void draw();

b2World* getB2World () ;

entt:: registryx getEntityRegistry ();

float getRemainingTime () ;

bool& sfmIDebugging () ;

bool& b2dDebugging () ;

void spawnEnemy () ;

std ::vector<entt:: entity>& getMarkedEntities () ;
unsigned& getNumberOfEnemies () ;
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bool& GameOver () ;

private:
void buildScene();
void createAnimations () ;
void createPlayer();
void createCamera();
void createTilemap();
void createEnemies();
void createCoins();
void destroyMarkedEntities () ;

void unloadScene();
void updateHUD(const sf::Time& dt);

private:
sf::View m_WorldView;
sf::FloatRect m_WorldBounds;

Contextx m_Context;

SystemManager m_SystemManager;

std ::unique_ptr<b2World> m_b2World;

entt:: registry m_WorldRegistry;

std ::unordered_map<Animations ::ID, Animation*> anims;
std::vector<entt:: entity> markedForDestruction;

ContactListener m_ContactListener;

Timer m_CountdownTimer;
sf:: Text m_TimerLabel;

bool sfmIDebug;
bool b2dDebug;
bool gameOver;

unsighed m_numberOfEnemies;
sf::Sprite m_coinHudSprite;

sf:: Text m_coinCounLabel;
unsigned m_coinCount;

World.cpp

#include

#include
#include
#include
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#include

#include <SFML/Window/Event.hpp>

Game :: Game()

m_window ( sf :: VideoMode (1200, 800),

’

sf::Style::Close | sf::Style::Resize, sf::ContextSettings
(0,0,0,1,1)),

m_Fonts () ,
m_MusicPlayer (),
m_SoundPlayer () ,

m_StateStack (Context (m_window, m_Fonts, m_Textures, m_MusicPlayer,
m_SoundPlayer)) ,

m_StatisticsText (),

m_StatisticsUpdateTime (),

m_StatisticsNumFrames (0)

m_window . setKeyRepeatEnabled (false);

loadResources () ;

m_StatisticsText.
.setOutlineThickness (3.f);

m_StatisticsText
m_StatisticsText.
m_StatisticsText.

registerStates () ;

setFont(m_Fonts.get(Fonts::ID:: ARJULIAN));

setOutlineColor(sf::Color::Black);
setCharacterSize(20u);

m_StateStack . pushState(States::ID:: Title);

void Game::Run()

{

sf::Clock clock;

sf::Time timeSinceLastUpdate = sf::Time::Zero;

while (m_window.isOpen())

{

const sf::Time dt = clock.restart();
timeSincelLastUpdate += dt;
while (timeSincelLastUpdate > TimePerFrame)

timeSinceLastUpdate —= TimePerFrame;

// Check inside this loop, because stack might be empty before
the update() call

if (m_StateStack.isEmpty())
m_window. close () ;

Update (TimePerFrame) ;

{
HandleEvents () ;
if (!m_IsPaused)
¥
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if (!m_IsPaused)

{
updateStatistics(dt);
Render () ;
¥
by
b
void Game:: HandleEvents ()
{
sf::Event event{};
while (m_window. pollEvent(event))
{
m_StateStack.handleEvent(event);
if (event.type == sf::Event::LostFocus)
{
m_IsPaused = true;
¥
if (event.type == sf::Event::GainedFocus)
{
m_IsPaused = false;
¥
if (event.type == sf::Event::Closed)
m_window. close () ;
b
b
void Game:: Update(sf::Time dt)
{
m_StateStack.update(dt);
m_StatisticsText.setPosition (m_window.getView () .getCenter () .x —
m_window . getView () . getSize () .x / 2.f,
m_window . getView () . getCenter () .y —
m_window . getView () . getSize () .y / 2.f);
m_StatisticsText.setScale (m_window. getView () .getSize().x / m_window.
getDefaultView () .getSize () .x,
m_window . getView () . getSize().y / m_window.
getDefaultView () .getSize().y);
b
void Game:: Render ()
{
m_window. clear () ;
m_StateStack.draw() ;
m_window.draw(m_StatisticsText);
m_window . display () ;
b



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

void Game::loadResources ()

{
m_Fonts.load (Fonts :: ID :: ARJULIAN, );
m_Textures.load (Textures ::ID:: MonochromeSpriteSheet,

iE
m_Textures.load (Textures::ID:: CharactersSpriteSheet,
)
m_Textures.load (Textures ::ID:: MainBackground,
);
m_Textures.load (Textures::ID:: CoinAnimation ,
)i

b

void Game::registerStates ()

{
m_StateStack.registerState<SplashScreenState >(States::ID:: Title);
m_StateStack.registerState <MenuState>(States ::ID::Menu);
m_StateStack.registerState <GameState>(States ::ID::Game) ;
m_StateStack.registerState <PauseState>(States ::ID:: Pause);

b

void Game:: updateStatistics(sf::Time dt)

{
m_StatisticsUpdateTime += dt;
m_StatisticsNumFrames += 1;
if (m_StatisticsUpdateTime >= sf::seconds(1.0f))

{
m_StatisticsText.setString( + std::to_string(

m_StatisticsNumFrames)) ;

m_StatisticsUpdateTime —= sf::seconds(1.0f);
m_StatisticsNumFrames = O;

by

b
SystemManager.h

#pragma once

#include <vector>
#include <memory>

#include <entt/entity/registry.hpp>
#include <SFML/System/Time.hpp>

#include

class SystemManager

{
public:

SystemManager () = default;
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void update(sf::Time dt);
void handleEvents(const sf::Event& event);
void draw();

void addSystem(std::unique_ptr<BaseSystem> sys);
void deleteAllSystems () ;

void initSystems () ;
private:

std :: vector<std :: unique_ptr<BaseSystem>> m_Systems{};

e

SystemManager.cpp

#include

void SystemManager::update(sf::Time dt)

{
for (auto& system : m_Systems)
system—>update (dt);
b
void SystemManager:: handleEvents (const sf::Event &event)
{
for (auto& system : m_Systems)
system—>handleEvents (event);
b
void SystemManager::draw()
{
for (auto& system : m_Systems)
system—>draw () ;
¥

void SystemManager ::addSystem(std :: unique_ptr<BaseSystem> sys)

{

m_Systems. push_back(std :: move(sys));

b
void SystemManager:: deleteAllSystems ()
{
m_Systems. clear () ;
b
void SystemManager::initSystems ()
{
for (auto& system : m_Systems)
system—>init () ;
b
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MusicPlayer.h

#pragma once

#include <map>

#include

#include <SFML/Audio/Music.hpp>

class MusicPlayer : sf::NonCopyable

{
public:
MusicPlayer () ;
void play(Music::ID id);
void stop();
void setPaused(bool paused);
private:
sf::Music m_Music;
std :: map<Music::ID, std::string> m_Filenames;
float m_Volume;
¥

MusicPlayer.cpp

#include

MusicPlayer :: MusicPlayer ()
m_Music () ,
m_Filenames () ,
m_Volume(100.f)

{
m_Filenames[Music::ID::MenuTheme] = ;
m_Filenames[ Music ::ID ::GameTheme] = ;
b
void MusicPlayer:: play(Music::ID id)
{
auto filename = m_Filenames.at(id);
if (!m_Music.openFromFile(filename))
{
throw std::runtime_error ( + filename + )
¥
m_Music. setVolume (m_Volume) ;
m_Music.setLoop(true);
m_Music. play () ;
b
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void MusicPlayer ::stop()

{
m_Music. stop () ;
b
void MusicPlayer ::setPaused(bool paused)
{
if (paused)
m_Music. pause () ;
else
m_Music. play () ;
b

SoundEffectPlayer.h

#pragma once

#include
#include

#include <SFML/Audio/Sound.hpp>
#include <SFML/Audio/SoundBuffer.hpp>

#include <list>

class SoundEffectPlayer : public sf::NonCopyable

{
public:
SoundEffectPlayer () ;
void play(Sounds::ID id);
private:
SoundBufferHolder m_SoundBuffers;
std :: list <sf::Sound> m_Sounds;
i

SoundEffectPlayer.cpp

#include

SoundEffectPlayer:: SoundEffectPlayer ()
m_SoundBuffers () ,
m_Sounds ()

{
m_SoundBuffers.load (Sounds::ID:: CoinPickup,
)
m_SoundBuffers.load (Sounds::ID:: Pause, )

’



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

m_SoundBuffers.load (Sounds:: ID::Squash,
)

void SoundEffectPlayer::play(Sounds::ID id)
{

m_Sounds. push_back(sf::Sound(m_SoundBuffers.get(id)));

m_Sounds . back() .setVolume(10.f);
m_Sounds . back() . play () ;

C_Animation.h

#pragma once

#include

struct C_Animation

{
C_Animation() = default;
C_Animation(sf::Time frameTime, bool paused,
animatedSprite (frameTime, paused, looped)
{
b
AnimatedSprite animatedSprite{};

i

C_Camera.h

#pragma once

#include <entt/entity/registry.hpp>
#include <SFML/Graphics/View.hpp>

struct C_Camera
{
C_Camera() = default;
C_Camera(sf::View view, entt::entity target)
view (view) ,
defaultView (view) ,
target(target)

sf::View view{};
sf::View defaultView{};
entt:: entity target{entt::null};
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C_Raycast.h

#pragma once

#include
#include

#include
#include

<Box2D/Common/b2Math . h>
<entt/entity/entity .hpp>

<vector>
<array>

struct CollisionInfo

{

bool
bool
bool
bool
bool
bool
bool

entt ::
entt ::
entt ::
entt::

collisionAbove{false };
collisionBelow{false };
collisionLeft {false};
collisionRight{false};
groundCheckLeft{false };
groundCheckRight{false };
climbingLadder{false };

b2Vec2 normalBelow{};

void

{

I

reset ()

collisionAbove = false;
collisionBelow = false;
collisionLeft = false;
collisionRight = false;
groundCheckLeft = false;
groundCheckRight = false;
climbingLadder = false;
entityBelow = entt:: null;
entityAbove = entt:: null;
entityLeft = entt:: null;
entityRight entt:: null;
normalBelow b2Vec2() ;

struct RaycastOrigins

{

b2Vec2 toplLeft{}, topRight{};

b2Vec2 bottomLeft{},

b

entity entityBelow{entt::
entity entityAbove{entt::
entity entityLeft {entt::
entity entityRight{entt::

null};
null};
null };
null};

bottomRight{};
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struct C_Raycast

{
C_Raycast() = default;

CollisionInfo collisionInfo {};
RaycastOrigins raycastOrigins{};
float rayLength{2.f};

int horizontalRayCount{};

int verticalRayCount{};

float dstBetweenRays = .8f;
float horizontalRaySpacing{};
float verticalRaySpacing{};

std :: vector<std :: array<sf::Vertex, 2>> raycasts;

C_Rigidbody.h

#pragma once

#include <Box2D/Dynamics/b2Body.h>

struct C_Rigidbody

{
b2Bodyx* rigidbody{};

e

C_Tag.h

#pragma once

// The following components are used as entity tags
struct C_PlayerTag
{

b

struct C_EnemyTag
{

b

struct C_Coin

{

b

struct C_OneWayPlatform
{
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i

struct C_Spikes
{

i

struct C_Ladder
{

i

C_Tilemap.h

#pragma once

#include

#include <vector>
#include <memory>

struct C_Tilemap

{
C_Tilemap () = default;
explicit C_Tilemap(const std::string &path) : m_MapPath(path)
{
b
std :: string m_MapPath{};
std::vector<std ::unique_ptr<MaplLayer>> m_TileLayers;
std :: vector<std :: unique_ptr<tmx:: ObjectGroup>> m_ObjectLayers;
¥
BaseSystem.h

#pragma once

struct Context;
class World;

namespace sf

{

class Time;
class Event;

class BaseSystem

{
public:
BaseSystem () = default;
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explicit BaseSystem(Context& context, World *xworld);

virtual void update(sf::Time& dt) { }
virtual void handleEvents(const sf::Event& event) { }
virtual void draw() { }

virtual void init() { }

protected:
Context* m_Context{};
World*x m_World;

¥

BaseSystem.cpp

#include
#include

BaseSystem :: BaseSystem(Context& context, World *xworld)
m_Context(&context),
m_World (world)

AnimationSystem.h

#pragma once

#include

#include <SFML/System/Time.hpp>
struct Context;

class AnimationSystem : public BaseSystem

{

public:
AnimationSystem () = default;
explicit AnimationSystem(Context &context, World *world);
void update(sf::Time& dt) override;

¥

AnimationSystem.cpp

#include
#include
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#include
#include

AnimationSystem :: AnimationSystem (Context& context, World *xworld)

BaseSystem(context, world)

{

void AnimationSystem ::update(sf::Time& dt)
{

auto view = m_World—>getEntityRegistry ()—>view<C_Animation>();

for (auto& entity : view)

{
auto& animComp = m_World—>getEntityRegistry ()—>get<C_Animation >(
entity);
animComp.animatedSprite.update(dt);
¥
b
CameraSystem.h

#pragma once

#include

namespace sf

{
class View;
template<typename T>
class Vector2;

b

struct C_Camera;

class CameraSystem : public BaseSystem

{
public:
CameraSystem() = default;

explicit CameraSystem(Context& context, World* world);

void update(sf::Time& dt) override;

void handleEvents(const sf::Event& event) override;

private:
void cameraPanning() ;
void zoomViewAt(sf::Vector2<int> pixel,
void resetView();

bool freeRoaming{false };

float zoom);
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CameraSystem.cpp

#include
#include
#include
#include

#include <SFML/System/Time.hpp>
#include <SFML/System/Vector2.hpp>
#include <SFML/Window/Event.hpp>

CameraSystem :: CameraSystem(Context &context, World* world)

BaseSystem(context,
freeRoaming(false)

world) ,

m_World—>getEntityRegistry ()—>view<C_Camera>() .each([&](auto& entity ,

{17
void CameraSystem::update(sf::Time& dt)
{
auto& cameraComp)
{
if (freeRoaming == false)
{
auto tar
cameraComp.view.setCenter(targetPos);
¥
else
{
cameraPanning () ;
b
b))
b
void CameraSystem:: handleEvents(const
{
if( sf::Keyboard::isKeyPressed(sf::
sf::Keyboard::isKeyPressed (sf:
sf::Keyboard::isKeyPressed (sf::
sf::Keyboard::isKeyPressed (sf::
{

enttToBody[cameraComp.target]->GetPosition());

getPos = utils ::B2VecToSFVec<sf:: Vector2f>(m_Context—>

m_Context—>window—>setView (cameraComp.view) ;

freeRoaming

if (event.type ==

{

freeRoaming
auto zoomAmount = 1.1f;

= true;

= true;

sf:: Event& event)

Keyboard ::
:Keyboard ::
Keyboard ::
Keyboard::

Up) Il
Down) | |

Right) ||
Left))

sf::Event:: MouseWheelScrolled)
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if (event.mouseWheelScroll.delta > 0)
zoomViewAt ({event.mouseWheelScroll.x, event.mouseWheelScroll.y
¥, (1.f / zoomAmount));
else if (event.mouseWheelScroll.delta < 0)

zoomViewAt({event. mouseWheelScroll.x, event.mouseWheelScroll.y
}, zoomAmount) ;

by
if (sf::Keyboard::isKeyPressed(sf::Keyboard::I))
{
freeRoaming = false;
resetView () ;
by
b
void CameraSystem::cameraPanning()
{
freeRoaming = true;
m_World—>getEntityRegistry ()—>view<C_Camera>().each([&](auto& entity ,
auto& cameraComp)
{
if (sf::Keyboard::isKeyPressed(sf::Keyboard::Up))
{
cameraComp.view.move({0.f, —-10.f});
m_Context—>window—>setView (cameraComp. view) ;
b
if (sf::Keyboard::isKeyPressed(sf::Keyboard::Down))
{
cameraComp.view.move({0.f, 10.f});
m_Context—>window—>setView (cameraComp. view) ;
b
if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Right))
{
cameraComp.view.move({10.f, 0.f});
m_Context—>window—>setView (cameraComp. view) ;
b
if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Left))
{
cameraComp.view.move({-10.f, 0.f});
m_Context—>window—>setView (cameraComp. view) ;
b
3
b

void CameraSystem::zoomViewAt(sf::Vector2<int> pixel, float zoom)
{

m_World—>getEntityRegistry ()—>view<C_Camera>().each([&](auto& entity ,
auto& cameraComp)

const sf::Vector2f beforeCoord{ m_Context—>window—>mapPixelToCoords
(pixel) };
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cameraComp . view .zoom(zoom) ;

m_Context—>window—>setView (cameraComp.view) ;

const sf::Vector2f afterCoord{ m_Context—>window—>mapPixelToCoords (
pixel) };

const sf::Vector2f offsetCoords{ beforeCoord — afterCoord };

cameraComp.view . move( offsetCoords);

m_Context—>window—>setView (cameraComp.view) ;

3
b
void CameraSystem::resetView ()
{
m_World—>getEntityRegistry ()—>view<C_Camera>().each([&](auto& entity ,
auto& cameraComp)
{
cameraComp.view = cameraComp.defaultView;
3
b

CollisionSystem.h

#pragma once

#include
#include

#include <SFML/System/Vector2.hpp>
#include <SFML/Graphics.hpp>

#include <array>
#include <vector>

class CollisionSystem : public BaseSystem

{
public:
CollisionSystem () = default;
explicit CollisionSystem (Context& context, World*x world);
void update(sf::Time& dt) override;
void init() override;
private:
void handleRaycasts () ;
void handleLadders();
void CalculateRaySpacing();
void UpdateRaycastOrigins();
void createlLine(b2Vec2 &origin, b2Vec2 &direction, std::vector<std::
array<sf::Vertex, 2>>& lines);
RayCastCallback m_Callback{};
¥
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CollisionSystem.cpp

#include
#include
#include
#include
#include
#include
#include
#include

#include <SFML/System/Time.hpp>
#include <SFML/Graphics/CircleShape.hpp>

CollisionSystem :: CollisionSystem (Context& context, World*x world)

BaseSystem(context, world),
m_Callback ()

init();

void CollisionSystem ::update(sf::Time& dt)
{

m_World—>getB2World ()—>Step (dt.asSeconds(), 8, 10);

UpdateRaycastOrigins () ;
handleRaycasts () ;
handleLadders () ;

b
void CollisionSystem ::init ()
{
CalculateRaySpacing () ;
b

void CollisionSystem :: handleRaycasts ()

{

auto view = m_World—>getEntityRegistry ()—>view<C_Raycast>();

for (auto entity : view)

{

auto &b = m_World—>getEntityRegistry ()—>get<C_Rigidbody>(entity);
auto &raycastComp = m_World—>getEntityRegistry ()—>get<C_Raycast>(

entity);
raycastComp. collisionInfo.reset();

for (b2Fixturex fixture = rb.rigidbody—>GetFixturelList();

fixture = fixture —>GetNext())

// Keep enemies on platforms

if (m_World—>getEntityRegistry ()—>has<C_EnemyTag>(entity))

{

fixture;
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b2Vec2 rayOrigin = raycastComp.raycastOrigins.bottomLeft +
utils ::sfVecToB2Vec(math:: VECTOR_UP) ;

b2Vec2 rayDir = rayOrigin + utils ::sfVecToB2Vec(math::
VECTOR_DOWN * (raycastComp.rayLength *x 2));

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin,

rayDir);
if (m_Callback.m_fixture != nullptr)
{

raycastComp. collisionInfo.groundCheckLeft = true;
b

createLine(rayOrigin, rayDir, raycastComp.raycasts);
m_Callback = RayCastCallback();

rayOrigin = raycastComp.raycastOrigins.bottomRight + utils
::sfVecToB2Vec(math:: VECTOR_UP) ;

rayDir = rayOrigin + utils ::sfVecToB2Vec(math::VECTOR_DOWN
* (raycastComp.rayLength *x 2));

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin,

rayDir);
if (m_Callback.m_fixture != nullptr)
{

raycastComp. collisionInfo.groundCheckRight = true;
b

createLine(rayOrigin, rayDir, raycastComp.raycasts);

m_Callback = RayCastCallback();

b

// Check Above

for (int i = 0; i < raycastComp.verticalRayCount; ++i)
{

b2Vec2 rayOrigin = raycastComp.raycastOrigins.topLeft +
utils ::sfVecToB2Vec(math::VECTOR_ DOWN / 2.f +
math : : VECTOR_RIGHT * (raycastComp.verticalRaySpacing x*
i));
b2Vec2 rayDir = rayOrigin + utils ::sfVecToB2Vec(math::
VECTOR_UP * raycastComp.raylLength);

createLine(rayOrigin, rayDir, raycastComp.raycasts);

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin,
rayDir);
if (m_Callback.m_fixture != nullptr)
{
auto userData = static_cast<FixtureUserDatax*>(
m_Callback.m_fixture—>GetUserData () );
if (userData == nullptr) continue;

raycastComp. collisionInfo.collisionAbove = true;
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raycastComp.collisionInfo.entityAbove = userData—>
entity ;
break;

by
m_Callback = RayCastCallback();

)
m_Callback = RayCastCallback();

// Check Below
for (int i = 0; i < raycastComp.verticalRayCount; ++i)
{
b2Vec2 rayOrigin = raycastComp.raycastOrigins.bottomRight +
utils ::sfVecToB2Vec(math::VECTOR_UP / 2.f +
math :: VECTOR_LEFT * (raycastComp.verticalRaySpacing * i
))s
b2Vec2 rayDir = rayOrigin + utils ::sfVecToB2Vec(math::
VECTOR_DOWN * raycastComp.rayLength);

createLine(rayOrigin, rayDir, raycastComp.raycasts);

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin ,

rayDir);
if (m_Callback.m_fixture != nullptr)
{
auto userData = static_cast<FixtureUserDatax>(
m_Callback. m_fixture—>GetUserData () );
if (userData == nullptr) continue;
if (m_World—>getEntityRegistry ()—>has<C_Spikes>(
userData—>entity) &&
m_World—>getEntityRegistry ()—>has<C_PlayerTag>(
entity))
m_World—>GameOver () = true;
raycastComp. collisionInfo.collisionBelow = true;
raycastComp. collisionInfo.entityBelow = userData—>
entity;
//raycastComp. collisionInfo.normalBelow = m_Callback.
m_normal ;
break;
by

m_Callback = RayCastCallback();

b
m_Callback = RayCastCallback () ;

// Check Right
for (int i = 0; i < raycastComp.horizontalRayCount — 1; ++i)
{
b2Vec2 rayOrigin = raycastComp.raycastOrigins.topRight +
utils ::sfVecToB2Vec(math:: VECTOR_LEFT / 2.f +
math : : VECTOR_DOWN * (raycastComp.horizontalRaySpacing *

i));
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b2Vec2 rayDir = rayOrigin + (utils ::sfVecToB2Vec(math::
VECTOR_RIGHT * raycastComp.raylLength));

createlLine(rayOrigin, rayDir, raycastComp.raycasts);

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin,

rayDir);
if (m_Callback.m_fixture != nullptr)
{
auto userData = static_cast<FixtureUserDatax>(
m_Callback.m_fixture—>GetUserData () );
if (userData == nullptr) continue;
raycastComp. collisionInfo.collisionRight = true;
raycastComp.collisionInfo.entityRight = userData—>
entity ;
break;
by

m_Callback = RayCastCallback();

b
m_Callback = RayCastCallback();

// Check Left
for (int i = 0; i < raycastComp.horizontalRayCount — 1; ++i)
{
b2Vec2 rayOrigin = raycastComp.raycastOrigins.bottomLeft +
utils ::sfVecToB2Vec(math:: VECTOR_RIGHT / 2.f +
math :: VECTOR_UP * (raycastComp.horizontalRaySpacing * i
});
auto rayDir = rayOrigin + utils ::sfVecToB2Vec(math::
VECTOR_LEFT * raycastComp.raylLength);

createLine(rayOrigin, rayDir, raycastComp.raycasts);

m_World—>getB2World ()—>RayCast(&m_Callback, rayOrigin,

rayDir);

if (m_Callback.m_fixture != nullptr)

{
auto userData = static_cast<FixtureUserDatax*>(

m_Callback. m_fixture—>GetUserData () );

if (userData == nullptr) continue;
raycastComp. collisionInfo.collisionLeft = true;
raycastComp.collisionInfo.entityLeft = userData—>entity
break;

b

m_Callback = RayCastCallback();

b
m_Callback = RayCastCallback();
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b
void CollisionSystem :: handleLadders ()
{
b2Fixturex playerFixture = nullptr;
FixtureUserData* playerUserData = nullptr;
auto playerView = m_World—>getEntityRegistry ()—>view<C_PlayerTag>();
for (auto entity : playerView)
{
playerFixture = m_Context—>enttToBody[entity]->GetFixtureList();
playerUserData = static_cast<FixtureUserDatax>(playerFixture—>
GetUserData());
by
b2Fixture*x ladderFixture = nullptr;
auto ladderView = m_World—>getEntityRegistry ()—>view<C_Ladder>();
for (auto entity : ladderView)
{
ladderFixture = m_Context—>enttToBody[entity]->GetFixtureList();
if (!ladderFixture || !playerFixture) return;
b2AABB ladderAABB = ladderFixture —>GetAABB(0) ;
b2AABB playerAABB = playerFixture —>GetAABB(0) ;
if (ladderAABB.Contains(playerAABB))
{
auto& raycastComp = m_World—>getEntityRegistry ()—>get<C_Raycast
>(playerUserData—>entity);
raycastComp. collisionInfo.climbingLadder = true;
¥
b
b

void CollisionSystem :: CalculateRaySpacing()

{

auto view = m_World—>getEntityRegistry ()—>view<C_Raycast>();

for (auto entity : view)
{
auto &b = m_World—>getEntityRegistry ()—>get<C_Rigidbody>(entity);
auto &raycastComp = m_World—>getEntityRegistry ()—>get<C_Raycast>(
entity);
for (b2Fixturex fixture = rb.rigidbody—>GetFixturelList(); fixture;
fixture = fixture —>GetNext())

auto userData = static_cast<FixtureUserDatax>(fixture —>
GetUserData());
if (userData == nullptr || userData—>shape == nullptr) continue

)

auto bounds = userData—->shape—>getGlobalBounds () ;
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float boundsWidth = bounds.width;
float boundsHeight = bounds.height;

raycastComp. horizontalRayCount = std:: ceil (boundsHeight /
raycastComp.dstBetweenRays) ;

raycastComp.verticalRayCount = std:: ceil (boundsWidth /
raycastComp . dstBetweenRays) ;

raycastComp. horizontalRaySpacing = boundsHeight / (raycastComp.
horizontalRayCount);

raycastComp.verticalRaySpacing = boundsWidth / (raycastComp.
verticalRayCount);

raycastComp. horizontalRayCount += 1;
raycastComp.verticalRayCount += 1;

by
b
b
void CollisionSystem :: UpdateRaycastOrigins ()
{
m_World—>getEntityRegistry ()—>view<C_Raycast, C_Rigidbody>().each([&](
auto entity , auto& raycastComp, auto& rb)
{
raycastComp.raycasts.clear();
auto fixture = rb.rigidbody—->GetFixturelList();
auto userData = static_cast<FixtureUserData*x>(fixture —>GetUserData
0);
if (userData == nullptr || userData—>shape == nullptr) return;
auto bounds = userData—>shape—>getGlobalBounds () ;
auto &size = userData—>shape—>getSize();
raycastComp.raycastOrigins.topLeft = utils ::sfVecToB2Vec(
sf::Vector2f(bounds. left , bounds.top));
raycastComp.raycastOrigins.topRight = utils ::sfVecToB2Vec (
sf::Vector2f(bounds.left + size.x, bounds.top + .1f));
raycastComp.raycastOrigins.bottomLeft = utils ::sfVecToB2Vec(
sf::Vector2f(bounds. left , bounds.top + size.y — .1f));
raycastComp.raycastOrigins.bottomRight = utils ::sfVecToB2Vec(
sf::Vector2f(bounds. left + size.x, bounds.top + size.y));
3
b

void CollisionSystem ::createLine (b2Vec2& origin, b2Vec2& direction, std::
vector<std ::array<sf::Vertex, 2>>& lines)

std :: array<sf::Vertex, 2> line;
line[0].position = utils ::B2VecToSFVec<sf::Vector2f>(origin);
line[1].position = utils ::B2VecToSFVec<sf::Vector2f>(direction);
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line[0].color sf::Color::Red;
line[1].color = sf::Color::Red;
lines .push_back(line);

EnemyControllerSystem.h

#pragma once

#include
#include

class EnemyControllerSystem : public BaseSystem

{
public:
EnemyControllerSystem () = default;
explicit EnemyControllerSystem(Context &context, World *xworld);
void update(sf::Time & dt) override;
private:
RayCastCallback m_Callback{};
g

EnemyControllerSystem.cpp

#include

#include
#include
#include
#include
#include
#include
#include

#include <SFML/System/Time.hpp>

EnemyControllerSystem:: EnemyControllerSystem(Context &context, World* world

)
BaseSystem(context, world),
m_Callback ()

{

b

void EnemyControllerSystem ::update(sf::Time& dt)
{
m_World—>getEntityRegistry ()—>view<C_EnemyTag, C_Rigidbody, C_Raycast,
C_Animation>().each([&](auto entity , auto& rb, auto& raycastComp,
auto& animComp)
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b2Vec2 velocity = m_Context—>enttToBody[entity]->
GetLinearVelocity () ;

if (velocity.x < 0.f)
velocity .x += —1.f;
else
velocity .x += 1.f;

if (raycastComp.collisionInfo.collisionBelow && raycastComp.
collisionInfo.groundCheckLeft == false)
if (velocity.x < 0.f)
velocity.x = std::abs(velocity.x);

if (raycastComp.collisionInfo.collisionBelow && raycastComp.
collisionInfo.groundCheckRight == false)
if (velocity.x > 0.f)
velocity .x = —std::abs(velocity.x);

if (raycastComp. collisionInfo.collisionLeft)
velocity.x = std::abs(velocity.x);

if (raycastComp.collisionInfo.collisionRight)
velocity .x = —std::abs(velocity.x);

velocity.x = std::clamp(velocity.x, —-1.f, 1.f);
velocity.y = std::clamp(velocity.y, —-10.f, 10.f);
m_Context—>enttToBody[entity]->SetLinearVelocity(velocity);

if (velocity.x < —-0.1f)
animComp.animatedSprite.setScale(sf:: Vector2f(1.f, 1.f));

else if (velocity.x > 0.1f)
animComp.animatedSprite.setScale(sf::Vector2f(—-1.f, 1.f));

if (raycastComp.collisionInfo.collisionLeft || raycastComp.
collisionInfo.collisionRight || raycastComp.collisionInfo.
collisionBelow)

if (raycastComp.collisionInfo.entityLeft != entt::null &&
m_World—>getEntityRegistry ()—>has<C_PlayerTag>(
raycastComp. collisionInfo.entityLeft))
m_World—>GameOver () = true;
else if (raycastComp.collisionInfo.entityRight != entt:: null
&&
m_World—>getEntityRegistry ()—>has<C_PlayerTag>(
raycastComp. collisionInfo.entityRight))
m_World—>GameOver () = true;
else if (raycastComp.collisionInfo.entityBelow != entt::
null &&
m_World—>getEntityRegistry ()—>has<C_PlayerTag>(
raycastComp. collisionInfo.entityBelow))
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m_World—>GameOver () = true;

1)

MoveSystem.h

#pragma once
#include

class MoveSystem : public BaseSystem

{
public:
MoveSystem () = default;
explicit MoveSystem(Context& context, World *xworld);

void update(sf::Time& dt) override;
¥

MoveSystem.cpp

#include

#include
#include
#include
#include
#include
#include
#include
#include

#include <SFML/System/Time.hpp>

MoveSystem : : MoveSystem (Context& context, World xworld)
BaseSystem(context, world)

{
¥
void MoveSystem::update(sf::Time& dt)
{
m_World—>getEntityRegistry ()—>view<C_Rigidbody >() .each([&](auto entity ,
auto& rb)
{

if(rb.rigidbody —>GetType() != b2_staticBody)
{
for (auto fixture = rb.rigidbody—>GetFixtureList(); fixture
I= nullptr; fixture = fixture —>GetNext())
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{
auto userData = static_cast<FixtureUserDatax>(fixture —>
GetUserData());
if (userData == nullptr || userData—>shape == nullptr)
continue;
userData—>shape—>setPosition(utils :: B2VecToSFVec<sf ::
Vector2f>(rb.rigidbody—>GetPosition()));
userData—>shape—>setRotation (math::radToDeg(rb.
rigidbody —>GetAngle()));
by
b
if (m_World—>getEntityRegistry ()—>has<C_Animation>(entity))
{
auto &anim = m_World—>getEntityRegistry ()—>get<C_Animation
>(entity);
auto bodyPos = utils ::B2VecToSFVec<sf::Vector2f>(rb.
rigidbody—>GetPosition());
anim.animatedSprite.setPosition (bodyPos);
b

3

PlayerControllerSystem.h

#pragma once

#include
#include

namespace sf

{

class Time;

struct Context;

class PlayerControllerSystem : public BaseSystem

{
public:

PlayerControllerSystem () = default;
explicit PlayerControllerSystem (Context& context, World *world);

void update(sf::Time& dt) override;

private:
GameObjectState :: ID m_State{};
float m_lowJumpMultiplier;
float m_fallMultiplier;
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PlayerCOntrollerSystem.cpp

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include <SFML/Window/Event.hpp>

#include <cmath>
#include <spdlog/spdlog.h>

PlayerControllerSystem :: PlayerControllerSystem (Context& context, Worldx*

world)
BaseSystem(context, world),
m_State () ,
m_lowJumpMultiplier(1.08f)
{
b

void PlayerControllerSystem ::update(sf:: Time& dt)

{

auto registry = m_World—>getEntityRegistry () ;
auto view = registry —>view<C_PlayerTag, C_Animation, C_Raycast>();

for (auto& entity : view)

{

auto& anim = view.get<C_Animation>(entity);
auto& raycastComp = view.get<C_Raycast>(entity);

auto userData = static_cast<FixtureUserData*>(m_Context—>enttToBody
[entity]->GetFixtureList ()—>GetUserData());
if (userData == nullptr || userData—>shape == nullptr) continue;

b2Vec2 velocity = m_Context—>enttToBody[entity]->GetLinearVelocity
0;

velocity .x —= velocity.x >0 ? .2f : —-.2f;

if (velocity.x < .21f && velocity.x > —-.21f) velocity.x = 0;

if (sf::Keyboard::isKeyPressed(sf::Keyboard::A))
{

if (!'raycastComp.collisionInfo.collisionLeft)
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velocity.x —= 0.6f;

if (raycastComp.collisionInfo.collisionBelow)
m_State = GameObjectState::ID:: Walking;

¥
if (sf::Keyboard::isKeyPressed(sf::Keyboard::D))
{
if (!raycastComp.collisionInfo.collisionRight)
velocity.x += 0.6f;
if (raycastComp.collisionInfo.collisionBelow)
m_State = GameObjectState ::ID:: Walking;
¥
velocity.x = math::lerp(velocity.x, velocity.x, 0.5f);
if (raycastComp.collisionInfo.entityBelow != entt::null)
{

if (registry—>has<C_EnemyTag>(raycastComp.collisionInfo.
entityBelow))

{
m_Context—>sounds—>play (Sounds::ID :: Squash);
spdlog ::info( , —m_World—>
getNumberOfEnemies());
autox body = m_Context—>enttToBody[raycastComp.
collisionInfo.entityBelow ];
for (autox fixture = body—>GetFixturelList(); fixture;
fixture = fixture —>GetNext())
delete fixture —>GetUserData();
m_World—>getB2World ()—>DestroyBody (body) ;
registry —>destroy (raycastComp.collisionInfo.entityBelow);
m_Context—>enttToBody . erase(raycastComp. collisionInfo.
entityBelow);
velocity.y = 0;
velocity.y —= 5.f;
b
b
if (sf::Keyboard::isKeyPressed(sf::Keyboard::Space))
{
if (raycastComp.collisionInfo.collisionBelow)
velocity = { velocity.x, velocity.y — 50.f };
//m_Context—>enttToBody[entity]->ApplyLinearImpulseToCenter(
b2vec2(0.f, -3.f), true);
//m_Context—>enttToBody[entity]->ApplyForceToCenter (b2Vec2(0.f,
-200.f), true);
m_State = GameObjectState ::ID:: Jumping;
¥
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if (velocity.y < 0 & !sf::Keyboard::isKeyPressed(sf::Keyboard::

Space))
{
velocity = { velocity.x, velocity.y + utils ::sfVecToB2Vec(math
::VECTOR_DOWN) .y * m_World—>getB2World ()—>GetGravity () .y * (
m_lowJumpMultiplier — 1) x dt.asMilliseconds () };
¥

velocity.x = math::lerp(velocity.x, velocity.x, 0.8f);

if (!'raycastComp.collisionInfo.collisionBelow)
m_State = GameObjectState ::ID:: Jumping;

if ((velocity.x >= -0.1f || velocity.x <= 0.1f) && raycastComp.
collisionInfo.collisionBelow)
m_State = GameObjectState::ID:: Standing;

if ((velocity.x < —0.1f || velocity.x > 0.1f) && raycastComp.

collisionInfo.collisionBelow)
m_State = GameObjectState::ID:: Walking;

if (sf::Keyboard::isKeyPressed(sf::Keyboard::W))

{
if (raycastComp.collisionInfo.climbingLadder)
{
velocity.y = 0.f;
velocity.y = -2.f;
m_State = GameObjectState::ID:: ClimbingLadder;
b
¥

velocity.x = std::clamp(velocity.x, —-5.f, 5.f);
velocity.y = std::clamp(velocity.y, —-10.f, 10.f);
m_Context—>enttToBody[entity]->SetLinearVelocity (velocity);

if (velocity.x < —=0.1f)
anim.animatedSprite.setScale(sf::Vector2f(—-1.f, 1.f));

else if (velocity.x > 0.1f)
anim.animatedSprite.setScale(sf::Vector2f(1.f, 1.f));

switch (m_State)

{

case GameObjectState::ID:: Standing:
anim.animatedSprite.play (Animations ::ID:: Standing);
break;

case GameObjectState::ID:: Walking:
anim.animatedSprite.play (Animations ::ID:: Walking) ;

break;

case GameObjectState::ID:: Jumping:
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anim.animatedSprite.play (Animations ::ID:: Jumping);
break;

case GameObjectState::ID:: ClimbingLadder:
anim.animatedSprite.play (Animations ::ID:: ClimbingLadder);
break;

RenderSystem.h

#pragma once

#include
#include

#include <entt/entity/entity.hpp>
struct C_Rigidbody;
class RenderSystem : public BaseSystem
{
public:
RenderSystem () = default;
explicit RenderSystem(Context& context, World *xworld);

void draw() override;

private:
void drawDebugInfo(entt:: entity& entity , C_Rigidbody& rb);

SFMLDebugDraw debugDraw;
b

RenderSystem.cpp

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include <vector>
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RenderSystem :: RenderSystem(Context& context, World *world)
BaseSystem(context, world),
debugDraw ()
{
// Initialize SFML Debug Draw
debugDraw . SetWindow (m_Context—>window) ;
debugDraw. ClearFlags (debugDraw.e_aabbBit & debugDraw.e_centerOfMassBit
&
debugDraw. e_jointBit & debugDraw.e_pairBit &
debugDraw. e_shapeBit);
debugDraw. SetFlags( debugDraw.e_jointBit | debugDraw.e_shapeBit); //
Debug draw shapes and joints only
m_World—>getB2World ()—>SetDebugDraw(&debugDraw) ;

void RenderSystem ::draw ()

{
m_World—>getEntityRegistry ()—>view<C_Tilemap>().each([&](auto entity ,
auto& tilemap)
{
for (const auto &I : tilemap.m_TileLayers)
m_Context—>window—>draw (* ) ;
3
m_World—>getEntityRegistry ()—>view<C_Animation>().each([&](auto entity ,
auto &anim)
{
m_Context—>window—>draw (anim.animatedSprite) ;
b))
if (m_World—>b2dDebugging())
m_World—>getB2World ()—>DrawDebugData () ;
if (m_World—>sfmIDebugging())
{
m_World—>getEntityRegistry ()—>view<C_Rigidbody >() .each ([ &](auto
entity , auto& rb)
{
drawDebugInfo(entity , rb);
3
b
b

void RenderSystem::drawDebugInfo(entt:: entity& entity , C_Rigidbody& rb)

{
for (b2Fixturex fixture = m_Context—>enttToBody[entity]->GetFixtureList

(); fixture !'= nullptr; fixture = fixture —>GetNext())
{
auto userData = static_cast<FixtureUserData*x>(fixture —>GetUserData
0);
if (userData == nullptr || userData—>shape == nullptr) continue;
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m_Context—>window—>draw (*xuserData—>shape) ;

if (m_World—>getEntityRegistry ()—>has<C_Raycast>(entity))

{
auto &raycastComp = m_World—>getEntityRegistry ()—>get<C_Raycast
>(entity);
for (auto& ray : raycastComp.raycasts)
{
sf::Vertex line[2];
line[0].position = ray[0].position;
line[1].position = ray[1].position;
line[0].color = ray[0].color;
line[1].color = ray[1].color;
m_Context—>window—>draw (line , 2, sf::Lines);
b
b

TilemapSystem.h

#pragma once
#include

class TilemapSystem : public BaseSystem

{

public:
TilemapSystem () = default;
explicit TilemapSystem(Context &context, World *xworld);
void update(sf::Time &dt) override;

¥

TilemapSystem.cpp

#include

#include
#include
#include
#include
#include
#include
#include

#include <tmxlite/Layer.hpp>
#include <tmxlite/Map.hpp>
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TilemapSystem :: TilemapSystem (Context &context, World *xworld) : BaseSystem(
context, world)

m_World—>getEntityRegistry ()—>view<C_Tilemap>().each([&](auto entity,
auto& tilemapComp)

tmx::Map map;
map.load (tilemapComp.m_MapPath) ;
auto& layers = map.getLayers();

size_t i = 0;
for (const auto& | : layers)
{
if (l->getType() == tmx::Layer::Type:: Tile)
{
tilemapComp.m_TileLayers.push_back(std :: make_unique<
MapLayer>(map, i));
++i;
¥
else if (l->getType() == tmx::Layer::Type:: Object)
{
auto objLayer = |—>template getLayerAs<tmx::ObjectGroup >();

tilemapComp.m_ObjectLayers.push_back(std :: make_unique<tmx::
ObjectGroup>(objLayer));
if (l->getName() == )
{
const auto& objects = |->getLayerAs<tmx::ObjectGroup >()
.getObjects () ;
for (const auto& obj : objects)
{
auto entity = m_World—>getEntityRegistry ()—>create
)
m_Context—>enttToBody[entity ] = BodyCreator::
createBody (*m_World—>getB2World (), obj,
b2BodyType:: b2_staticBody);

m_World—>getEntityRegistry ()—>emplace<C_Rigidbody >(
entity , m_Context—>enttToBody[entity]);

FixtureUserData*x userData = new FixtureUserData();

userData—>entity = entity;

m_Context—>enttToBody[entity]->GetFixtureList ()—>
SetUserData(userData);

b
else if (l->getName() == )
{
auto objects = |—>getLayerAs<tmx:: ObjectGroup >().
getObjects () ;
for (const auto& obj : objects)

{



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

auto entity = m_World—>getEntityRegistry ()—>create
O

m_Context—>enttToBody[entity] = BodyCreator::
createBody (*m_World—>getB2World (), obj,
b2BodyType :: b2_dynamicBody) ;

m_World—>getEntityRegistry ()—>emplace<C_Rigidbody >(
entity , m_Context—>enttToBody[entity]);

FixtureUserData* userData = new FixtureUserData();

userData—>entity = entity;

m_Context—>enttToBody[entity]->GetFixtureList ()—>
SetUserData(userData);

b
b
else if (l—>getName() == )
{
auto objects = |—>getLayerAs<tmx:: ObjectGroup>().

getObjects () ;
for (const auto& obj : objects)
{
auto entity = m_World—>getEntityRegistry ()—>create
O
m_Context—>enttToBody[entity ] = BodyCreator::
createBody (*m_World—>getB2World (), obj,
b2BodyType :: b2_kinematicBody) ;

m_World—>getEntityRegistry ()—>emplace<C_Rigidbody >(
entity , m_Context—>enttToBody[entity]);

FixtureUserData*x userData = new FixtureUserData();

userData—>entity = entity;

m_Context—>enttToBody[entity]->GetFixtureList ()—>
SetUserData(userData);

if (obj.getName().find/( ) !'= std::string::
npos)
{
m_World—>getEntityRegistry ()—>emplace<
C_OneWayPlatform>(entity);
b2Filter filter;
filter .categoryBits = BodyCategory::
OneWayPlatform;
filter .maskBits = BodyCategory ::Enemy |
BodyCategory :: Player;
m_Context—>enttToBody[entity]->GetFixtureList ()
—>SetFilterData(filter);
b
if (obj.getName().find( ) !'= std::string::

npos)
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{
m_World—>getEntityRegistry ()—>emplace<C_Spikes
>(entity);
b
if (obj.getName().find/( ) !'= std::string::
npos)
{
m_Context—>enttToBody[entity]->GetFixturelList ()
—>SetSensor(true);
m_World—>getEntityRegistry ()—>emplace<C_Ladder
>(entity);
b2Filter filter;
filter .categoryBits = BodyCategory::Ladder;
filter .maskBits = BodyCategory:: Player;
m_Context—>enttToBody[ entity]->GetFixtureList ()
—>SetFilterData(filter);
b
¥
¥
b
b
55
b
void TilemapSystem::update(sf::Time &dt)
{
m_World—>getEntityRegistry ()—>view<C_Tilemap>().each([&](auto entity ,
auto &tilemapComp)
{
for (const auto &I : tilemapComp.m_TileLayers)
| —>update (dt);
3
b
State.h

#pragma once
#include <memory>

#include
#include

class StateStack;
class State

{
public:

using Ptr = std::unique_ptr<State >;

public:
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State (StateStack& stack, Context context);
virtual ~State() {}

virtual void draw() = O0;
virtual bool update(sf::Time dt) = O;
virtual bool handleEvent(const sf::Event& event) = O0;

protected:
void requestStackPush(States::ID stateID) const;
void requestStackPop () const;
void requestStackClear() const;

private:
StateStack* m_Stack;

protected:
Context m_Context;

e

State.cpp

#include
#include

#include <utility >
State :: State(StateStack& stack, Context context)

m_Stack(&stack) ,
m_Context(std :: move(context))

{
b
void State::requestStackPush(States::ID stateID) const
{
m_Stack—>pushState(statelID);
b
void State::requestStackPop () const
{
m_Stack—>popState () ;
b
void State::requestStackClear() const
{
m_Stack—>clearStates () ;
b
StateStack.h
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#pragma once
#include <vector>
#include <map>
#include <functional>
#include <cassert>

#include <SFML/System/Time.hpp>
#include <SFML/System/NonCopyable.hpp>

#include
#include
#include

class StateStack : private sf::NonCopyable

{
public:
enum Action
{
Push,
Pop,
Clear

i

public:
StateStack () = default;
explicit StateStack(Context context);

template<typename T>
void registerState(States::ID stateID);

void update(sf::Time dt);
void draw();
void handleEvent(const sf::Event& event);

void pushState(States::ID stateID);
void popState();
void clearStates ();

bool isEmpty() const;

private:
State :: Ptr createState(States::ID statelD);
void applyPendingChange() ;

private:
struct PendingChange

{
PendingChange(Action action, States::ID stateID = States::ID::None)

Action action;
States::ID statelD;
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i

private:
std :: vector<State :: Ptr> m_Stack{};
std :: vector<PendingChange> m_PendingList{};
Context m_Context{};
std :: map<States ::ID, std::function<State::Ptr()>> m_Factories{};

i

template<typename T>
void StateStack::registerState(States::ID stateID)

{
m_Factories[stateID] = [this]()
{

return State::Ptr(new T(xthis, m_Context));

T

b

StateStack.cpp
#include

#include <utility >

StateStack :: StateStack (Context context)
m_Stack () ,
m_PendingList (),
m_Context(std :: move(context)),
m_Factories ()

{
b
State :: Ptr StateStack::createState(States::ID statelD)
{
const auto found = m_Factories.find(stateID);
assert(found !'= m_Factories.end());
return found—>second();
b

void StateStack::applyPendingChange ()
{
for (auto change : m_PendinglList)
{
switch (change.action)
{
case Action ::Push:
m_Stack. push_back(createState (change.statelID));
break;
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case Action::Pop:
m_Stack . pop_back () ;
break;

case Action::Clear:
m_Stack.clear () ;

break;
default:
break;
by
by
m_PendingList.clear () ;
b
void StateStack::update(sf::Time dt)
{
for (auto iter = m_Stack.rbegin(); iter !'= m_Stack.rend(); ++iter)
{
if (!(xiter)—>update(dt))
break;
b
applyPendingChange () ;
b
void StateStack::draw()
{
for (auto& state : m_Stack)
state —>draw () ;
b
void StateStack::handleEvent(const sf::Event& event)
{
for (auto iter = m_Stack.rbegin(); iter != m_Stack.rend(); ++iter)
{
if (!(xiter)->handleEvent(event))
break;
by
applyPendingChange () ;
b
void StateStack::pushState(States::ID stateID)
{
m_PendingList.emplace_back(Push, stateID);
b

void StateStack::popState()

{
m_PendingList.emplace_back(Pop);
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b
void StateStack::clearStates ()
{
m_PendingList.emplace_back(Clear);
b
bool StateStack::isEmpty() const
{
return m_Stack.empty();
b

StateStack :: PendingChange :: PendingChange (Action action, States::ID stateID)

action(action), stateID(stateID)

GameState.h

#pragma once
#include
#include

class StateStack;

class GameState : public State

{
public:
GameState(StateStack &stack, Context& context);
void draw() override;
bool update(sf::Time dt) override;
bool handleEvent(const sf::Event& event) override;
private:
World m_World;
b2Mouseloint* mouseloint;
b2Body* ground;
sf:: Text youlLoselLabel;
sf:: Text victoryLabel;
b
GameState.cpp
#include
#include
#include
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#include
#include
#include

#include <SFML/Window/Event.hpp>

GameState : : GameState (StateStack& stack, Context& context)
State(stack, context),
m_World(context)

auto m_B2World = m_World.getB2World () ;

/* Mouse Joint */

mouseloint = nullptr;

b2BodyDef bodyDef;

ground = m_B2World—>CreateBody(&bodyDef) ;

youlLoselLabel.setString( )
youlLoselLabel.setCharacterSize(60u);
youLoselLabel.setFont(m_Context.fonts—>get(Fonts::ID:: ARJULIAN));
youlLoselabel.setOutlineThickness (3.f);
youLoseLabel.setOutlineColor (sf:: Color::Black);

utils :: centerOrigin(youLoselLabel);

victoryLabel.setString( );
victoryLabel.setCharacterSize(60u);
victoryLabel.setFont(m_Context.fonts—>get(Fonts::ID:: ARJULIAN));
victoryLabel.setOutlineThickness (3.f);
victoryLabel.setOutlineColor(sf::Color::Black);

utils :: centerOrigin(victoryLabel);

m_Context. music—>play (Music ::ID :: GameTheme) ;

void GameState::draw()

{
m_World.draw () ;

if (m_World.getRemainingTime() <= 0 || m_World.GameOver())
m_Context.window—>draw (youLoseLabel);

if (m_World.getNumberOfEnemies() == 0)
m_Context.window—>draw (victoryLabel);

bool GameState::update(const sf::Time dt)
{
if (m_World.getNumberOfEnemies () == 0)
{
victoryLabel.setPosition(m_Context.window—>getView () .getCenter());
victoryLabel.setScale(m_Context.window—>getView () .getSize().x /
m_Context.window—>getDefaultView () .getSize () .x,
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m_Context.window—>getView () . getSize() .y /
m_Context.window—>getDefaultView (). getSize

0.y);

return false;

b
if (m_World.getRemainingTime() <= 0 || m_World.GameOver())
{

/*requestStackPop () ;

requestStackPush (States ::Game) ; x/

youlLoselLabel.setPosition (m_Context.window—>getView () .getCenter());
youLoselLabel.setScale (m_Context.window—>getView () .getSize().x /
m_Context.window—>getDefaultView () .getSize () .x,
m_Context.window—>getView () . getSize() .y /
m_Context.window—>getDefaultView (). getSize

0.y);

return false;

m_World . update (dt) ;

return true;

¥
bool GameState:: handleEvent(const sf::Event& event)
{
m_World. handleEvents (event);
if (event.type == sf::Event::KeyPressed && event.key.code == sf::
Keyboard::P & & m_World.getNumberOfEnemies() != 0)
{
m_World . spawnEnemy () ;
¥

if (event.type == sf::Event::KeyPressed && event.key.code == sf::
Keyboard ::R)

{
requestStackPop () ;
requestStackPush (States ::ID::Game);

by

if (event.type == sf::Event::KeyPressed & event.key.code == sf::
Keyboard ::Num1)

{
m_World. sfmIDebugging () = !'m_World.sfmIDebugging () ;

by

if (event.type == sf::Event::KeyPressed && event.key.code == sf::
Keyboard : : Num2)

{
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m_World . b2dDebugging () = !m_World.b2dDebugging() ;

if (((event.type == sf::Event::KeyPressed && (event.key.code == sf::
Keyboard :: BackSpace || event.key.code == sf::Keyboard::Escape))) &&
(m_World. getRemainingTime () <= 0 || m_World.getNumberOfEnemies() ==

0))

{
requestStackPop () ;
requestStackPush (States ::ID::Menu);
m_Context.isPaused = false;

by

else if (event.type == sf::Event::KeyPressed && event.key.code == sf::
Keyboard :: Escape)

{
m_Context.sounds—>play (Sounds::ID :: Pause);
requestStackPush(States ::ID:: Pause);
m_Context.isPaused = true;

b

auto m_B2World = m_World.getB2World () ;

// Following three events are copied almost completely from http://code
.google.com/p/box2d/source/browse/trunk/Box2D/Testbed/Framework/Test

- Cpp

// Copyright (c) 2011 Erin Catto http://box2d.org

if (event.type == sf::Event:: MouseButtonPressed && event.mouseButton.
button == sf::Mouse:: Left & mouseloint == nullptr)

b2Vec2 mousePos = utils ::sfVecToB2Vec(m_Context.window—>
mapPixelToCoords (sf::Mouse:: getPosition(*xm_Context.window)));

// Make a small box.

b2AABB aabb;

b2Vec2 d;

d.Set(0.001f, 0.001f);
aabb.lowerBound = mousePos + d;
aabb.upperBound = mousePos — d;

// Query the world for overlapping shapes.
QueryCallback callback (mousePos);
m_B2World—>QueryAABB(&callback , aabb);

if (callback.m_fixture)
{
b2Body* body = callback.m_fixture—>GetBody () ;
b2MouseJointDef md;
md.bodyA = ground; //If bounding box body is used instead, the
dynamic bodies can be dragged over the bounding box and we
don’t want that
md.bodyB = body;
md. target = mousePos;
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md. maxForce = 1000.0f * body—>GetMass();

mouseJoint = (b2MouselJoint*)m_B2World—>CreatelJoint(&md) ;
body—>SetAwake (true);
body—>SetBullet(true);

¥

by

else if (event.type == sf::Event::MouseMoved & mouseloint != nullptr)

{
b2Vec2 mousePos = utils ::sfVecToB2Vec(m_Context.window—>

mapPixelToCoords(sf::Mouse:: getPosition(*m_Context.window)));

mouseloint—>SetTarget (mousePos) ;

by

else if (event.type == sf::Event:: MouseButtonReleased && event.
mouseButton.button == sf::Mouse:: Left & mouseloint != nullptr)

{
mouseloint—>GetBodyB ()—>SetBullet(false);
m_B2World—>DestroyJoint (mouselJoint);
mouseloint = nullptr;

b

return true;

b
PauseState.h

#pragma once
#include

class PauseState : public State

{
public:
PauseState (StateStack& stack, Context& context);
~PauseState () ;
void draw() override;
bool update(sf::Time dt) override;
bool handleEvent(const sf::Event& event) override;
private:
sf:: Text m_Text;
g
PauseState.cpp
#include
#include
#include
#include



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

#include <SFML/Window/Event.hpp>

PauseState :: PauseState (StateStack& stack, Context& context)

State(stack, context)

m_Text.setFont (m_Context.fonts—>get(Fonts::ID:: ARJULIAN));
m_Text.setString ( );

m_Text.setCharacterSize(20u);

m_Text.setOutlineThickness (3.f);

utils :: centerOrigin(m_Text);

m_Context. music—>setPaused(true);

PauseState::~PauseState ()

{

m_Context. music—>setPaused(false);

void PauseState::draw()

{

bool

{

bool

{

sf :: RectangleShape background;
background.setFillColor(sf:: Color(0, 0, 0, 150));
background.setSize (sf:: Vector2f(m_Context.window—>getSize()));

m_Context.window—>draw (background) ;
m_Context.window—>draw (m_Text) ;
PauseState :: update(sf:: Time dt)
m_Text.setPosition (m_Context.window—>getView () .getCenter());
m_Text.setScale (m_Context.window—>getView () .getSize().x / m_Context.
window—>getDefaultView () .getSize () .x,
m_Context.window—>getView () .getSize().y / m_Context.

window—>getDefaultView () .getSize().y);

return false;

PauseState :: handleEvent(const sf::Event& event)

if (event.type != sf::Event::KeyPressed)
return false;

if (event.key.code == sf::Keyboard::Escape)
{

requestStackPop () ;
m_Context.isPaused = false;

if (event.key.code == sf::Keyboard::BackSpace)

107
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{
requestStackClear () ;
requestStackPush (States ::ID::Menu);
b
return false;
b
MenuState.h

#pragma once

#include
#include <vector>

class MenuState : public State

{
public:
MenuState (StateStack& stack, Context& context);
void draw() override;
bool update(sf::Time dt) override;
bool handleEvent(const sf::Event& event) override;
private:
void updateOptionsText();
private:
enum OptionNames
{
Play ,
Exit ,
&
std :: vector<sf:: Text> m_Options;
std::size_t optionIndex;
sf::Sprite m_BackgroundSprite ;
¥
MenuState.cpp
#include
#include
#include
#include

#include <SFML/Window/Event.hpp>
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MenuState :: MenuState (StateStack& stack, Context& context)
State(stack, context),
m_Options () ,
optionIndex (0)

auto& font = context.fonts—>get(Fonts::ID:: ARJULIAN);

sf:: Text playText;
playText.setFont(font);
playText.setString( );
utils :: centerOrigin(playText);
m_Options. push_back(playText);

sf:: Text exitText;
exitText.setFont(font);
exitText.setString( );
utils :: centerOrigin(exitText);
m_Options. push_back(exitText);

updateOptionsText () ;

m_Context. music—>play (Music::ID :: MenuTheme) ;

auto windowSize = m_Context.window—>getSize () ;

m_BackgroundSprite.setTexture (m_Context. textures—>get(Textures::ID::
MainBackground)) ;

m_BackgroundSprite.setScale (sf:: Vector2f(4.5f, 4.5f));

utils :: centerOrigin(m_BackgroundSprite);

m_BackgroundSprite. setPosition (windowSize.x / 2.f, windowSize.y / 2.2f)

1

void MenuState ::draw()

{

m_Context . window—>setView (m_Context.window—>getDefaultView ());

m_Context.window—>draw (m_BackgroundSprite) ;

for (const auto& text : m_Options)
m_Context.window—>draw (text);

bool MenuState::update(sf::Time dt)
{

for (std::size_t i = 0; i < m_Options.size(); ++i)

{

m_Options.at(i).setPosition(m_Context.window—>getView () .getCenter ()
— sf::Vector2f(15.f, 15.f) + sf::Vector2f(0, i * 40.f));

return true;
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b
bool MenuState:: handleEvent(const sf::Event& event)
{
// The demonstration menu logic
if (event.type != sf::Event::KeyPressed)
return false;
if (event.key.code == sf::Keyboard::Return)
{
if (optionIndex == Play)
{
requestStackPop () ;
requestStackPush(States ::ID::Game);
b
else if (optionIndex == Exit)
{
// The exit option was chosen, by removing itself, the stack
will be empty, and the game will know it is time to close.
requestStackPop () ;
b
b
else if (event.key.code == sf::Keyboard::Up)
{
// Decrement and wrap—around
if (optionIndex > 0)
optionIndex ——;
else
optionIndex = m_Options.size() — 1;
updateOptionsText () ;
¥
else if (event.key.code == sf::Keyboard::Down)
{
// Increment and wrap-around
if (optionIndex < m_Options.size() — 1)
optionIndex++;
else
optionIndex = O0;
updateOptionsText () ;
by
return true;
b

void MenuState:: updateOptionsText()
{
if (m_Options.empty())
return;
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// White color for all text options
for (auto& text : m_Options)
text.setFillColor(sf::Color:: White);

// Red color for selected option
m_Options[optionIndex].setFillColor(sf:: Color::Red);

SplashScreenState.h

#pragma once

#include

#include <SFML/Graphics/Text.hpp>
#include <SFML/Graphics/Sprite.hpp>
#include

class SplashScreenState : public State

{
public:
SplashScreenState (StateStack& stack, Context context);
virtual void draw () ;
virtual bool update(sf:: Time dt);
virtual bool handleEvent(const sf::Event& event);
private:
sf::Sprite m_BackgroundSprite ;
sf:: Text m_Text;
bool m_ShowText;
sf::Time m_TextEffectTime;
¥

SplashScreenState.cpp

#include
#include

#include <SFML/Window/Event.hpp>

SplashScreenState :: SplashScreenState (StateStack& stack, Context context)
State(stack, context),
m_BackgroundSprite () ,
m_Text (),
m_ShowText(true),
m_TextEffectTime (sf::Time::Zero)

m_Text.setCharacterSize(50u);
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m_Text.setFont(context.fonts—>get(Fonts::ID:: ARJULIAN));

m_Text.setString ( );

utils :: centerOrigin(m_Text);

sf::Vector2f windowSize(context.window—>getSize().x, context.window—>
getSize().y);

m_Text.setPosition (windowSize.x / 2.f, windowSize.y / 1.1f);

m_BackgroundSprite.setTexture(m_Context.textures—>get(Textures::ID::
MainBackground)) ;

m_BackgroundSprite.setScale (sf:: Vector2f(4.5f, 4.5f));

utils :: centerOrigin(m_BackgroundSprite);

m_BackgroundSprite.setPosition (windowSize.x / 2.f, windowSize.y / 2.2f)

b
void SplashScreenState ::draw ()
{
m_Context.window—>draw (m_BackgroundSprite) ;
if (m_ShowText)
m_Context.window—>draw (m_Text) ;
b
bool SplashScreenState :: update(sf::Time dt)
{
m_TextEffectTime += dt;
if (m_TextEffectTime > sf::seconds(0.5f))
{
m_ShowText = !'m_ShowText;
m_TextEffectTime = sf::Time:: Zero;
b
return true;
b

bool SplashScreenState :: handleEvent(const sf::Event& event)

{
if (event.type == sf::Event:: KeyPressed)
{
requestStackPop () ;
requestStackPush (States ::ID::Menu);

return true;

AnimatedSprite.h

#pragma once
#include <unordered_map>
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#include
#include
#include
#include
#include
#include

#include
#include

<SFML/Graphics/RenderTarget.hpp>
<SFML/System/Time . hpp>

<SFML/ Graphics/Drawable.hpp>
<SFML/Graphics/Transformable . hpp>
<SFML/Graphics/Sprite .hpp>
<SFML/System/Vector2 .hpp>

class AnimatedSprite : public sf::Drawable, public sf::Transformable

{
public:

explicit AnimatedSprite(sf::Time frameTime = sf::seconds(0.2f), bool

void
void
void
void
void
void
void
void
void
void

paused = false, bool looped = true);

update(sf::Time deltaTime);

setAnimation (const Animations::ID id);
setFrameTime(sf:: Time time);
addAnimation(Animations ::ID id, Animation* animation);
play () ;

play (const Animations::ID id);

pause();

stop () ;

setLooped(bool looped);

setColor(const sf::Color& color);

const Animation*x getAnimation() const;
sf:: FloatRect getLocalBounds() const;
sf:: FloatRect getGlobalBounds() const;

bool
bool

isLooped() const;
isPlaying () const;

sf::Time getFrameTime() const;

void

private:

std ::

setFrame(std :: size_t newFrame, bool resetTime = true);

unordered_map<Animations ::ID, Animation*> animations;

const Animation*x m_animation;
sf:: Time m_frameTime;
sf::Time m_currentTime;

std ::

bool
bool

size_t m_currentFrame;
m_isPaused;
m_isLooped;

sf::Sprite m_Sprite;

void draw(sf::RenderTarget& target, sf::RenderStates states) const
override;

AnimatedSprite.cpp
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#include

#include <utility >
#include <spdlog/spdlog.h>

AnimatedSprite :: AnimatedSprite(sf:: Time frameTime, bool paused,

)
animations () ,m_animation(nullptr), m_frameTime(frameTime),
m_currentFrame(0), m_isPaused(paused), m_isLooped(looped),
m_Sprite ()
{

void AnimatedSprite:: setAnimation(const Animations::ID id)
{
m_animation = animations[id];
m_Sprite.setTexture (xm_animation—>getSpriteSheet());
m_currentFrame = O;
setFrame(m_currentFrame) ;

void AnimatedSprite::setFrameTime(sf::Time time)

{

m_frameTime = time;

bool

looped

b
void AnimatedSprite ::addAnimation (Animations::ID id, Animation *xanimation)
{
animations[id] = animation;
b
void AnimatedSprite:: play()
{
m_isPaused = false;
b

void AnimatedSprite:: play(const Animations::ID id)
{

if (getAnimation() != animations[id])
{
setAnimation(id);
by
play () ;
b
void AnimatedSprite :: pause()
{
m_isPaused = true;
b

void AnimatedSprite::stop()
{
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m_isPaused = true;
m_currentFrame = O0;
setFrame(m_currentFrame) ;

b
void AnimatedSprite ::setLooped(bool looped)
{
m_isLooped = looped;
b
void AnimatedSprite::setColor(const sf::Color& color)
{
m_Sprite.setColor(color);
b
const Animation* AnimatedSprite:: getAnimation() const
{
return m_animation;
b
sf:: FloatRect AnimatedSprite:: getLocalBounds() const
{
return m_Sprite.getLocalBounds () ;
b
sf:: FloatRect AnimatedSprite:: getGlobalBounds() const
{
return m_Sprite.getGlobalBounds () ;
b
bool AnimatedSprite::isLooped() const
{
return m_isLooped;
b
bool AnimatedSprite::isPlaying () const
{
return !m_isPaused;
b
sf:: Time AnimatedSprite :: getFrameTime() const
{
return m_frameTime;
b

void AnimatedSprite ::setFrame(std:: size_t newFrame, bool resetTime)
{
if (m_animation)
{
sf::IntRect rect = m_animation—>getFrame (newFrame);
m_Sprite.setTextureRect(rect);
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if (resetTime)
m_currentTime = sf::Time::Zero;

b
void AnimatedSprite ::update(sf:: Time deltaTime)
{
// if not paused and we have a valid animation
if (!m_isPaused & & m_animation)
{
// add delta time
m_currentTime += deltaTime;
// if current time is bigger then the frame time advance one frame
if (m_currentTime >= m_frameTime)
{
// reset time, but keep the remainder
m_currentTime = sf:: microseconds(m_currentTime.asMicroseconds ()
% m_frameTime.asMicroseconds());
// get next Frame index
if (m_currentFrame + 1 < m_animation—>getSize ())
m_currentFrame++;
else
{
// animation has ended
m_currentFrame = 0; // reset to start
if (!m_isLooped)
{
m_isPaused = true;
b
b
// set the current frame, not reseting the time
setFrame(m_currentFrame, false);
¥
b
b
void AnimatedSprite::draw(sf:: RenderTarget& target, sf::RenderStates states
) const
{
if (m_animation)
{
states.transform *= getTransform();
target.draw(m_Sprite, states);
by
b
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Animation.h

#pragma once
#include <vector>

#include <SFML/Graphics/Rect.hpp>
#include <SFML/Graphics/Texture.hpp>

class Animation

{
public:
Animation () ;
void addFrame(sf::IntRect rect);
void setSpriteSheet(const sf::Texture& texture);
const sf::IntRect& getFrame(std::size_t n) const;
std::size_t getSize() const;
const sf::Texturex getSpriteSheet() const;
private:
std :: vector<sf::IntRect> m_frames;
const sf::Texturex m_texture;
g

Animation.cpp

#include
#include <assert.h>

Animation :: Animation() : m_texture(nullptr)

{
¥
void Animation::addFrame(sf::IntRect rect)
{
m_frames. push_back(rect);
b

void Animation::setSpriteSheet(const sf::Texture& texture)

{

m_texture = &texture;

b
const sf::Texturex Animation::getSpriteSheet() const
{
return m_texture;
b

std::size_t Animation::getSize() const

{
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return m_frames. size () ;

const sf::IntRect& Animation::getFrame(std::size_t n) const

{
//assert(m_frames. size() == 0 & n > 0);
return m_frames[n];

BodyCreator.h

/*********************************************************************
Matt Marchant 2013 — 2016

SFML Tiled Map Loader — https://github.com/bjorn/tiled/wiki/TMX—-Map—Format
http://trederia.blogspot.com/2013/05/tiled —-map—loader—for—sfml. html

Some of the hull decimation code is a based on an ActionScript class

by Antoan Angelov. See:

http://www. emanueleferonato.com/2011/09/12/create—non—convex—complex—shapes
—with-box2d/

Zlib License:

This software is provided ’'as—is’, without any express or
implied warranty. In no event will the authors be held
liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute
it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented;
you must not claim that you wrote the original software.
If you use this software in a product, an acknowledgment
in the product documentation would be appreciated but

is not required.

2. Altered source versions must be plainly marked as such,
and must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any
source distribution.

*********************************************************************/

/*********************************************************************

KK K K KKK KK KKk Kk kkkkkkkkkkkkk CAUTION 5k 5k 5k 5k 5k 3k 5K 3k 3K 3k 5k 5k 5k K 5k K 5k 5K 5k 5K 5k 5K K 5K K 5K K 5 K K

*xxxxx% This is an altered version of the original software sxxxkxxxx

*********************************************************************/
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#ifndef TMXTEST_BODYCREATOR_H
#define TMXTEST_BODYCREATOR_H

#include <vector>
#include <memory>

#include <SFML/System/Vector2.hpp>
#include <Box2D/Box2D.h>
#include <tmxlite/Object.hpp>

#include

struct BodyCreator
{
static float getWinding(const sf::Vector2f &1, const sf::Vector2f &p2,
const sf::Vector2f &p3)

return p1.x * p2.y + p2.x * p3.y + p3.x x pl.y — pl.y x p2.x — p2.y
* p3.x — p3.y *x pl1.x;

static void createFixture(const std::vector<sf::Vector2<float>> &points
, b2Body =xbody)

bool clockwise = (getWinding(points[0], points[1], points[2]) > O.f
)
size_t s = points.size();
std ::unique_ptr<b2Vec2[]> vertices (new b2Vec2[s]);
for (auto i = 0u; i < s; i++)
{
//reverse direction if verts wound clockwise
int index = (clockwise) ? (s — 1) — i : i;
vertices[i] = utils ::sfVecToB2Vec(points[index]);

b2PolygonShape ps;

ps.Set(vertices.get(), points.size());

b2FixtureDef f;

f.density = body—>GetType() == b2BodyType::b2_dynamicBody ? 1.f
0.f;

f.shape = &ps;

f.filter .categoryBits = BodyCategory:: Other;

body—>CreateFixture (&f);

static b2Body *createBody(b2World &world, const tmx:: Object &object,

b2BodyType bodyType)

tmx:: Object::Shape objShape = object.getShape();
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auto halfObjSize = utils ::sfVecToB2Vec(object.getAABB().width / 2.f
, object.getAABB().height /2.f);

auto objPos = utils ::sfVecToB2Vec(object.getPosition().x, object.
getPosition().y) + halfObjSize;

auto objSize = utils ::sfVecToB2Vec(object.getAABB().width, object.
getAABB () . height) ;

std :: vector<sf::Vector2f> shape{};
for (const auto &point : object.getPoints())

{

shape.emplace_back(point.x, point.y);

}

auto pointsCount = object.getPoints().size();

b2BodyDef bodyDef;

bodyDef.type = bodyType;

bodyDef. position.Set(objPos.x, objPos.y);

b2Body *retBody = nullptr;

b2FixtureDef fixtureDef;

fixtureDef.density = bodyType == b2BodyType::b2_dynamicBody ? 1.f
0.f;

fixtureDef.filter .categoryBits = BodyCategory :: Other;

if (objShape == tmx::0Object::Shape:: Polyline)
{
retBody = world.CreateBody(&bodyDef);

if (pointsCount < 3)

{
b2EdgeShape edgeShape;

edgeShape.Set(utils ::sfVecToB2Vec(shape[0].x, shape[0].y),
utils ::sfVecToB2Vec(shape[1].x, shape[1].y));

fixtureDef.shape = &edgeShape;
retBody—>CreateFixture (&fixtureDef);

else

std :: unique_ptr<b2Vec2[]> vertices (new b2Vec2[pointsCount])
for (auto i = Ou; i < pointsCount; i++)
vertices[i] = utils ::sfVecToB2Vec(shape[i].x, shape[i].
y);

b2ChainShape chainShape;
chainShape.CreateChain(vertices.get(), pointsCount);

fixtureDef.shape = &chainShape;

retBody—>CreateFixture(&fixtureDef);
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b3
else if (objShape == tmx::0Object::Shape:: Ellipse)
{
b2CircleShape c;
c.m_radius = objSize.x / 2.f;
fixtureDef . restitution = .9f;
fixtureDef.shape = &c;
retBody = world.CreateBody(&bodyDef);
retBody—>CreateFixture(&fixtureDef);
¥
else if (objShape == tmx::Object::Shape:: Rectangle)
{
b2PolygonShape ps;
ps.SetAsBox(objSize.x / 2.f, objSize.y / 2.f);
fixtureDef.shape = &ps;
retBody = world.CreateBody(&bodyDef);
retBody—>CreateFixture(&fixtureDef);
b
else //simple convex polygon
{
retBody = world.CreateBody(&bodyDef);
createFixture (shape, retBody);
¥

return retBody;

e

#endif //TMXTEST BODYCREATOR H

ContactListener.h

#pragma once
#include <Box2D/Box2D.h>

class World;
struct Context;
struct FixtureUserData;

class ContactListener : public b2ContactListener

{

public:
ContactListener () = default;
ContactListener(Contextx* context, World* world);
~ContactListener () override = default;
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void BeginContact(b2Contactx contact) override;

void EndContact(b2Contact* contact) override;

void PreSolve(b2Contactx contact, const b2Manifold*x oldManifold)
override;

void PostSolve(b2Contact* contact, const b2ContactImpulsex impulse)
override;

void handleOneWayPlatforms(b2Contact* contact);
void handleCoins () ;

void initMemberData(b2Contact*x contact);

Context* m_Context;
World* m_World;

b2Fixturex fixtureA;
b2Fixturex fixtureB;
FixtureUserDatax userDataA;
FixtureUserData*x userDataB;

ContactListener.cpp

#include
#include
#include
#include
#include
#include
#include

ContactListener:: ContactListener(Contextx context, World*x world)
m_Context(context), m_World(world)

{
b
void ContactListener::BeginContact(b2Contact* contact)
{
initMemberData(contact);
handleCoins () ;
b
void ContactListener :: EndContact(b2Contact*x contact)
{
b
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void ContactListener::PreSolve(b2Contact* contact, const b2Manifold*

oldManifold)
{
initMemberData(contact);
handleOneWayPlatforms(contact) ;
b
void ContactListener::PostSolve(b2Contact* contact, const b2ContactImpulsex
impulse)
{
b

void ContactListener :: handleOneWayPlatforms(b2Contact* contact)
{
//check if one of the fixtures is the platform
b2Fixturex platformFixture = nullptr;
b2Fixture*x otherFixture = nullptr;
if (m_World—>getEntityRegistry ()—>has<C_OneWayPlatform>(userDataA—>

entity))

{
platformFixture = fixtureA;
otherFixture = fixtureB;

¥

else if (m_World—>getEntityRegistry ()—>has<C_OneWayPlatform>(userDataB
—>entity))

{
platformFixture = fixtureB;
otherFixture = fixtureA;

by

if (!platformFixture || !otherFixture)

return;

b2AABB platformAABB = platformFixture —>GetAABB(0);
b2AABB otherAABB = otherFixture —>GetAABB(0);

auto platformHeight = platformAABB.upperBound.y — platformAABB.
lowerBound.y;
auto halfplatformHeight = platformHeight *x 0.5f;

if (otherAABB.upperBound.y > platformAABB.lowerBound.y +
halfplatformHeight &&
otherAABB .lowerBound.y < platformAABB .upperBound.y)

contact—>SetEnabled(false);

void ContactListener :: handleCoins ()

{
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FixtureUserData* coinUserData = nullptr;
if (m_World—>getEntityRegistry ()—>has<C_Coin>(userDataA—>entity))

{
coinUserData = userDataA;
b
else if (m_World—>getEntityRegistry ()—>has<C_Coin>(userDataB—>entity))
{
coinUserData = userDataB;
b
if (coinUserData == nullptr) return;

m_Context—>sounds—>play (Sounds::ID:: CoinPickup);
m_World—>getMarkedEntities () . push_back(coinUserData—>entity);

b
void ContactListener::initMemberData(b2Contact* contact)
{
fixtureA = contact—>GetFixtureA();
fixtureB = contact—>GetFixtureB();
userDataA = static_cast<FixtureUserDatax>(fixtureA—>GetUserData());
userDataB = static_cast<FixtureUserDatax>(fixtureB—>GetUserData());
b
Context.h

#pragma once

#include <unordered_map>

#include <SFML/Graphics/RenderWindow.hpp>
#include

class MusicPlayer;
class SoundEffectPlayer;

struct Context
{
Context() = default;
Context(sf::RenderWindow& win, FontHolder& font, TextureHolder& texture
, MusicPlayer& music, SoundEffectPlayer& sounds,
bool isPaused = false)
window (&win) ,
fonts(&font),
textures(&texture),
music(&music) ,
sounds(&sounds) ,
isPaused (isPaused),
enttToBody ()
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{

)

sf :: RenderWindowx* window;
FontHolderx* fonts;
TextureHolder* textures;
MusicPlayerx* music;
SoundEffectPlayerx sounds;
bool isPaused;

std ::unordered_map<entt:: entity , b2Body*x> enttToBody;

FixtureUserData.h

#pragma once

#include <entt/entt.hpp>

namespace sf

{

class RectangleShape;

struct FixtureUserData

{
sf :: RectangleShapex shape;
entt:: entity entity;
¥
Math.h

#pragma once

#include <cmath>
#include <SFML/System/Vector2.hpp>

namespace math

{
constexpr const double PI = 3.141592653589793238462643383;
const sf::Vector2f VECTOR_UP ={ 0.f, —-1.f};
const sf::Vector2f VECTOR_DOWN ={ 0.f, 1.f};
const sf::Vector2f VECTOR RIGHT = { 1.f, 0.f};
const sf::Vector2f VECTOR_LEFT = {-1.f, 0.f};
const sf::Vector2f VECTOR_ZERO ={ 0.f, 0.f};

template <typename T>
T dotProduct(const sf::Vector2<T>& v, const sf::Vector2<T>& u)
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return v.x x u.x + v.y *x u.y;

/*template <typename T>

T crossProduct(const sf::Vector2<T>& v, const sf::Vector2<T>& u)

{

return v.x *x u.y — V.y * U.X;

+*/

template <typename T>

T magnitude(const sf::Vector2<T>& v)

{

return std::sqrt(dotProduct(v, v));

template <typename T>

T squaredLength(const sf::Vector2<T>& v)

{

return dotProduct(v, v);

template <typename T>

T distance(const sf::Vector2<T>& v, const sf::Vector2<T>& u)

{

return magnitude(v — u);

template <typename T>

sf::Vector2<T> normalize (const sf::Vector2<T>& v)

{

assert(v != sf::Vector2<T>());

return v / magnitude(v);

template <typename T>

T angle(const sf::Vector2<T>& v, const sf::Vector2<T>& u)

{

T m = std::sqrt(squaredLength(v) * squaredLength(u));
return std::acos(dotProduct(v, u) / m);

template <typename T>
T radToDeg(T radians)

{

return (180 / PI) * radians;

template <typename T>
T degToRad(T degrees)
{

return (PI / 180) x degrees;
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template <typename T>
T lerp(const T& vO, const T& vi, float t)

{

return (1 — t) * vO + t * vi1;

QueryCallback.h

#pragma once
#include <Box2D/Dynamics/b2WorldCallbacks.h>
#include <Box2D/Dynamics/b2Fixture.h>

//Class copied from http://code.google.com/p/box2d/source/browse/trunk/
Box2D/Testbed/Framework/Test . cpp

//Copyright (c) 2011 Erin Catto http://box2d.org

class QueryCallback : public b2QueryCallback

{
public:
explicit QueryCallback(const b2Vec2& point)
{
m_point = point;
m_fixture = nullptr;
b
bool ReportFixture(b2Fixturex fixture) override
{
b2Body* body = fixture —>GetBody () ;
if (body—>GetType() == b2_dynamicBody)
{
bool inside = fixture—>TestPoint(m_point);
if (inside)
{
m_fixture = fixture;
// We are done, terminate the query.
return false;
b
¥
// Continue the query.
return true;
by
b2Vec2 m_point;
b2Fixturex m_fixture;
¥

127



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

RaycastCallback.h

#pragma once

#include <Box2D/Dynamics/b2WorldCallbacks.h>
#include <Box2D/Common/b2Math.h>

class b2Fixture;
class World;

struct Context;

class RayCastCallback : public b2RayCastCallback

{
public:
RayCastCallback () = default;
RayCastCallback(Contextx context, World* world);
~RayCastCallback () override = default;
float32 ReportFixture(b2Fixturex fixture , const b2Vec2& point,
const b2Vec2& normal, float32 fraction)
override ;
b2Fixturex m_fixture;
b2Vec2 m_point;
b2Vec2 m_normal;
float32 m_fraction;
Contextx m_Context;
World*x m_World;
¥

RaycastCallback.cpp

#include
#include
#include
#include
#include

#include <Box2D/Dynamics/b2Fixture.h>
RayCastCallback :: RayCastCallback (Context* context, World* world)
m_Context(context), m_World(world) ,

m_fixture(nullptr), m_fraction(), m_normal
(), m_point()

float RayCastCallback:: ReportFixture(b2Fixture *fixture , const b2Vec2 &
point, const b2Vec2 &normal, float32 fraction)
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b2Filter filterData = fixture —>GetFilterData();

if (filterData.categoryBits == BodyCategory:: Coin || filterData.
categoryBits == BodyCategory:: Ladder)

return —-1.f;
m_fixture = fixture;
m_point = point;
m_normal = normal;

m_fraction = fraction;

return fraction;

ResourceHolder.h

#pragma once
#include <string>
#include <memory>
#include <stdexcept>
#include <map>
#include <cassert>

template<typename Resource, typename Identifier >
class ResourceHolder

{
public:
void load(Identifier , const std::string&);
template<typename Parameter>
void load(Identifier , const std::string&, Parameter);
void unload(Identifier);
void unloadAll();
Resource& get(Identifier);
const Resource& get(Identifier) const;
private:
std ::map<Identifier , std::unique_ptr<Resource>> m_ResourceMap;
¥

template<typename Resource, typename Identifier >
inline void ResourceHolder<Resource, Identifier >::load(Identifier ID, const
std:: string& filename)

std :: unique_ptr<Resource> resource(new Resource);

if (!resource—>loadFromFile(filename))
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throw std::runtime_error ( +
filename);

auto inserted = m_ResourceMap.insert(std:: make_pair(ID, std::move(
resource)));

assert(inserted.second);

template<typename Resource, typename Identifier>

template<typename Parameter>

inline void ResourceHolder<Resource, Identifier >::load(Identifier ID, const
std:: string& filename, Parameter secondParam)

{
std :: unique_ptr<Resource> resource(new Resource);
if (!resource—>loadFromFile(filename, secondParam))
{
throw std::runtime_error ( +
filename);
b
auto inserted = m_ResourceMap.insert(std:: make_pair(ID, std::move(
resource)));
assert(inserted.second);
b

template<typename Resource, typename Identifier >
inline void ResourceHolder<Resource, Identifier >::unload(Identifier ID)
{

auto found = m_ResourceMap. find (ID);

found—>second.reset () ;

m_ResourceMap. erase (found) ;

template<typename Resource, typename Identifier >
inline void ResourceHolder<Resource, Identifier >::unloadAll ()

{

m_ResourceMap. clear () ;

template<typename Resource, typename Identifier >
inline Resource& ResourceHolder<Resource, Identifier >::get(Identifier ID)

{

auto found = m_ResourceMap. find (ID);
assert(found != m_ResourceMap.end());

return xfound—->second;
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template<typename Resource, typename Identifier >
inline const Resource& ResourceHolder<Resource, Identifier >::get(Identifier

ID) const
{
const auto found = m_ResourceMap. find (ID);
assert(found !'= m_ResourceMap.cend());
return xfound—>second;
)
SFMLDebugDraw.h
// Debug draw for Box2D 2.2.1 — 2.3.0 for SFML 2.0 — SFMLDebugDraw.h
// Copyright (C) 2013 Matija Lovrekovic
//
// This program is free software: you can redistribute it and/or modify
// it under the terms of the GNU General Public License as published by
// the Free Software Foundation, either version 3 of the License, or
// (at your option) any later version.
//
// This program is distributed in the hope that it will be useful,
// but WITHOUT ANY WARRANTY; without even the implied warranty of
// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
// GNU General Public License for more details.
//
// You should have received a copy of the GNU General Public License
// along with this program. If not, see <http://www.gnu.org/licenses/>.

#ifndef SFMLDEBUGDRAW_H
#define SFMLDEBUGDRAW_H

#include <Box2D/Box2D.h>
#include <SFML/Window.hpp>
#include <SFML/Graphics.hpp>

#include <cmath>

#include

class SFMLDebugDraw : public b2Draw

{

private:

sf :: RenderWindow* m_window({};

public:

SFMLDebugDraw () = default;
explicit SFMLDebugDraw(sf::RenderWindow *xwindow) ;

void SetWindow (sf::RenderWindow* window) { m_window = window; }
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/// Convert Box2D’s OpenGL style color definition[0—1] to SFML’s color
definition[0-255], with optional alpha byte[Default — opaque]
static sf::Color GLColorToSFML(const b2Color &color, sf::Uint8 alpha =

255)
{
return sf::Color(static_cast<sf::Uint8>(color.r x 255), static_cast
<sf::Uint8>(color.g * 255), static_cast<sf::Uint8>(color.b x*
255), alpha);
¥

/// Draw a closed polygon provided in CCW order.
void DrawPolygon(const b2Vec2* vertices, int32 vertexCount, const
b2Color& color) override;

/// Draw a solid closed polygon provided in CCW order.
void DrawSolidPolygon(const b2Vec2* vertices, int32 vertexCount, const
b2Color& color) override;

/// Draw a circle.
void DrawCircle(const b2Vec2& center, float radius, const b2Color&
color) override;

/// Draw a solid circle.
void DrawSolidCircle(const b2Vec2& center, float radius, const b2Vec2&
axis, const b2Color& color) override;

/// Draw a point
void DrawPoint(const b2Vec2& p, float size, const b2Color& color)
override ;

/// Draw a line segment.
void DrawSegment(const b2Vec2& p1, const b2Vec2& p2, const b2Color&
color) override;

/// Draw a transform. Choose your own length scale.
void DrawTransform(const b2Transform& xf) override;
I
#endif //SFMLDEBUGDRAW_H

SFMLDebugDraw.cpp

// Debug draw for Box2D 2.2.1 — 2.3.0 for SFML 2.0 — SFMLDebugDraw.cpp
// Copyright (C) 2013 Matija Lovrekovic

//

// This program is free software: you can redistribute it and/or modify
// it under the terms of the GNU General Public License as published by
// the Free Software Foundation, either version 3 of the License, or
// (at your option) any later version.

//

// This program is distributed in the hope that it will be useful,

// but WITHOUT ANY WARRANTY,; without even the implied warranty of
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// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

// GNU General Public License for more details.

//

// You should have received a copy of the GNU General Public License

// along with this program. If not, see <http://www.gnu.org/licenses/>.

#include

SFMLDebugDraw : : SFMLDebugDraw ( sf : : RenderWindow *window) : m_window(window)
{

void SFMLDebugDraw :: DrawPolygon(const b2Vec2x vertices, int32 vertexCount,
const b2Color& color)

{
sf :: ConvexShape polygon(vertexCount);
sf::Vector2f center;
for(int i = 0; i < vertexCount; i++)
{
//polygon.setPoint(i, utils::B2VecToSFVec<sf::Vector2f>(vertices[i
1));
sf::Vector2f transformedVec = utils ::B2VecToSFVec<sf:: Vector2f>(
vertices[i]);
polygon.setPoint(i, sf::Vector2f(std::floor(transformedVec.x), std
::floor (transformedVec.y))); // flooring the coords to fix
distorted lines on flat surfaces
b
// they still show up though.. but
less frequently
polygon.setOQutlineThickness(—-1.f);
polygon.setFillColor(sf::Color::Transparent);
polygon.setOutlineColor (SFMLDebugDraw :: GLColorToSFML(color));
m_window—>draw (polygon) ;
b

void SFMLDebugDraw:: DrawSolidPolygon(const b2Vec2*x vertices, int32
vertexCount, const b2Color& color)

{
sf :: ConvexShape polygon(vertexCount);
for(int i = 0; i < vertexCount; i++)
{

//polygon.setPoint (i, utils::B2VecToSFVec<sf::Vector2f>(vertices[i
1)

sf::Vector2f transformedVec = utils ::B2VecToSFVec<sf::Vector2f>(
vertices[i]);

polygon.setPoint(i, sf::Vector2f(std::floor(transformedVec.x), std
::floor (transformedVec.y))); // flooring the coords to fix
distorted lines on flat surfaces

// they still show up though.. but
less frequently

polygon.setOutlineThickness(—-1.f);
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polygon.setFillColor (SFMLDebugDraw :: GLColorToSFML(color, 60));
polygon.setOutlineColor (SFMLDebugDraw :: GLColorToSFML(color));

m_window—>draw ( polygon) ;

void SFMLDebugDraw:: DrawCircle(const b2Vec2& center, float radius, const
b2Color& color)

{
sf::CircleShape circle(radius * utils ::PIXELS_PER_METERS);
circle.setOrigin(radius * utils ::PIXELS_PER_METERS, radius * utils::

PIXELS_PER_METERS);

circle.setPosition(utils ::B2VecToSFVec<sf :: Vector2f>(center));
circle.setFillColor(sf::Color:: Transparent);
circle.setOutlineThickness(—1.f);
circle.setOutlineColor (SFMLDebugDraw :: GLColorToSFML(color));
m_window—>draw ( circle);

b

void SFMLDebugDraw:: DrawSolidCircle (const b2Vec2& center, float radius,
const b2Vec2& axis, const b2Color& color)

{
sf::CircleShape circle(radius * utils ::PIXELS_PER_METERS);
circle.setOrigin(radius * utils :: PIXELS_PER_METERS, radius * utils ::
PIXELS_PER_METERS);
circle.setPosition(utils ::B2VecToSFVec<sf:: Vector2f>(center));
circle.setFillColor (SFMLDebugDraw:: GLColorToSFML(color, 60));
circle.setOutlineThickness (1.f);
circle.setOutlineColor (SFMLDebugDraw :: GLColorToSFML(color));
b2Vec2 endPoint = center + radius * axis;
sf::Vertex line[2] =
{
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(center), SFMLDebugDraw
::GLColorToSFML(color)),
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(endPoint),
SFMLDebugDraw :: GLColorToSFML(color)),
b
m_window—>draw( circle);
m_window—>draw(line , 2, sf::Lines);
b

void SFMLDebugDraw:: DrawPoint(const b2Vec2& p, float size, const b2Color&
color)

sf:: CircleShape circle;
circle.setRadius(size);
circle.setOrigin(circle.getRadius(), circle.getRadius());
circle.setFillColor (SFMLDebugDraw :: GLColorToSFML(color));
circle.setPosition(utils ::B2VecToSFVec<sf::Vector2f>(p));
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m_window—>draw( circle);

void SFMLDebugDraw ::DrawSegment(const b2Vec2& p1, const b2Vec2& p2, const

b2Color& color)
sf::Vertex line[] =

sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(p1), SFMLDebugDraw ::
GLColorToSFML(color)),

sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(p2), SFMLDebugDraw ::
GLColorToSFML(color))

+s

m_window—>draw(line , 2, sf::Lines);

void SFMLDebugDraw::DrawTransform(const b2Transform& xf)

{

float lineLength = 0.4f;

/*b2Vec2 xAxis(b2Vec2(xf.p.x + (lineLength * xf.q.c), xf.p.y + (
lineLength * xf.q.s)));*/

b2Vec2 xAxis = xf.p + lineLength * xf.q.GetXAxis();

sf::Vertex redLine[] =

{
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(xf.p), sf::Color::Red)
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(xAxis), sf::Color::Red
)
e

// You might notice that the ordinate(Y axis) points downward unlike
the one in Box2D testbed

// That'’s because the ordinate in SFML coordinate system points
downward while the OpenGL(testbed) points upward

/*b2Vec2 yAxis(b2Vec2(xf.p.x + (lineLength * —xf.q.s), xf.p.y + (
lineLength * xf.qg.c)));*/

b2Vec2 yAxis = xf.p + lineLength *x xf.q.GetYAxis();

sf::Vertex greenLine[] =

{
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(xf.p), sf::Color::
Green) ,
sf::Vertex(utils ::B2VecToSFVec<sf:: Vector2f>(yAxis), sf::Color::
Green)
I

m_window—>draw (redLine, 2, sf::Lines);
m_window—>draw(greenLine, 2, sf::Lines);
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Timer.h

#pragma once
#include <SFML/System/Time.hpp>

class Timer
{
public:
Timer() = default;
Timer(const sf::Time& seconds);

void start();

void update(const sf::Time &dt);

void stop();

float getRemainingTime () ;

void setTimer(const sf::Time &amount);
void addTime(const sf::Time &amount);
void reset();

bool isRunning();

private:
bool isActive{ false };
sf::Time seconds{};
sf::Time remainingTime{};

e

Timer.cpp

#include

Timer:: Timer(const sf::Time& seconds) : seconds(seconds), remainingTime (

seconds)
{
b
void Timer::start()
{

isActive = true;
b

void Timer::update(const sf::Time& dt)
{

if (isActive)

{

remainingTime —= dt;

if (remainingTime.asSeconds() <= 0)
isActive = false;



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

b
void Timer ::stop()
{
isActive = false;
b
float Timer::getRemainingTime ()
{
return remainingTime.asSeconds() ;
b
void Timer::setTimer(const sf::Time& amount)
{
seconds = amount;
remainingTime = seconds;
b
void Timer::addTime(const sf::Time& amount)
{
remainingTime += amount;
b
void Timer::reset()
{
remainingTime = seconds;
b
bool Timer::isRunning()
{
return isActive;
b
Utility.h

#pragma once

#include <SFML/Window/Keyboard.hpp>
#include <SFML/Graphics/Sprite.hpp>
#include <SFML/Graphics/Text.hpp>

#include <SFML/Graphics/RectangleShape.hpp>
#include <SFML/System/Vector2.hpp>
#include <Box2D/Box2D.h>

#include <cassert>
#include <cmath>

#include <entt/entity/registry.hpp>

#include

137



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

// ======= FORWARD DECLARATIONS =======
namespace sf
{

class Texture;

class Font;

class Sprite;

class Text;

class RectangleShape;
class SoundBuffer;

template<typename Resource, typename Identifier >
class ResourceHolder;

class AnimatedSprite;

namespace tmx

{

class Object;

b
//

namespace BodyCategory

{
enum ID
{
Player = 0x01,
Enemy = 0x02,
OneWayPlatform = 0x04,
Ladder = 0x08,
Coin = 0x16,
Other = 0x32,
b
b
namespace Music
{
enum class ID
{
MenuTheme,
GameTheme,
b
b
namespace Sounds
{
enum class ID
{
Squash,
CoinPickup,
Pause,
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&
b
namespace Textures
{
enum class ID
{
CharactersSpriteSheet ,
MonochromeSpriteSheet,
MainBackground ,
CoinAnimation ,
&
b
namespace Fonts
{
enum class ID
{
ARJULIAN,
}
b
namespace Category
{
enum class ID
{
None = O,
Scene = 1 << 0,
Player = 1 << 1,
Enemy = 1 << 2,
e
b

namespace GameObjectState

{

enum class ID

{
Standing,
Walking ,
Jumping,
ClimbingLadder,
s
b
namespace Animations
{
enum class ID
{
Standing,
Walking ,
Jumping,

ClimbingLadder,
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EnemyMoving,

Coin,
¥
b
namespace States
{
enum class ID
{
None,
Game,
Menu,
Settings ,
Loading,
Pause,
Title
+s
b

using TextureHolder = ResourceHolder<sf:: Texture, Textures::ID>;
using FontHolder = ResourceHolder<sf::Font, Fonts::ID>;
using SoundBufferHolder = ResourceHolder<sf:: SoundBuffer, Sounds::ID>;

namespace utils
{
void centerOrigin(sf::Sprite& sprite);
void centerOrigin(sf:: Text& text);
void centerOrigin(sf::RectangleShape& rect);
void centerOrigin(sf::Shape& rect);
void centerOrigin(AnimatedSprite& animatedSprite);
tmx:: Object getObjectByName(entt::registry &reg, const std::string&
layerName, const std::string& name);
std :: vector<tmx:: Object> getObjectsByName(entt::registry &reg, const
std:: string& layerName, const std::string& substr);
const charx getKeyName(const sf::Keyboard::Key key);

// Box2D to SFML space conversion constant
const auto PIXELS PER_METERS = 32.f;

//Converts SFML’s vector to Box2D's vector and downscales it so it fits
Box2D’s MKS(meters, kilograms, seconds) units
b2Vec2 sfVecToB2Vec(const float x, const float y);

template <typename T>
b2Vec2 sfVecToB2Vec(sf::Vector2<T> vector)
{
return b2Vec2(vector.x / PIXELS_PER_METERS, vector.y /
PIXELS_PER_METERS) ;

// Convert Box2D’s vector to SFML vector [Default — scales the vector
up by PIXELS PER_METERS constants amount]
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template <typename T>
T B2VecToSFVec(const b2Vec2 &vector, bool scaleToPixels = true)

{
return T(vector.x * (scaleToPixels ? PIXELS_PER_METERS : 1.f),
vector.y * (scaleToPixels ? PIXELS_PER_METERS : 1.f));
¥
¥
Utility.cpp
#include
#include

#include <../Components/C_Tilemap.hpp>
#include <tmxlite/Object.hpp>

namespace utils

{
void centerOrigin(sf::Sprite& sprite)
{
const sf::FloatRect bounds = sprite.getLocalBounds();
sprite.setOrigin(std:: floor(bounds. left + bounds.width / 2.f), std
::floor (bounds.top + bounds. height / 2.f));
b
void centerOrigin(sf:: Text& text)
{
const sf::FloatRect bounds = text.getLocalBounds();
text.setOrigin(std:: floor(bounds.left + bounds.width / 2.f), std::
floor (bounds.top + bounds.height / 2.f));
b
void centerOrigin(sf::RectangleShape& rect)
{
const sf::FloatRect bounds = rect.getLocalBounds();
rect.setOrigin(std::floor (bounds. left + bounds.width / 2.f), std::
floor (bounds.top + bounds. height / 2.f));
¥
void centerOrigin(sf::Shape& shape)
{
const sf::FloatRect bounds = shape.getLocalBounds();
shape.setOrigin(std:: floor (bounds. left + bounds.width / 2.f), std::
floor (bounds.top + bounds.height / 2.f));
by

void centerOrigin(AnimatedSprite& animatedSprite)

{

auto bounds = animatedSprite.getLocalBounds();
animatedSprite.setOrigin(std:: floor (bounds. left + bounds.width / 2.
f),
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std:: floor (bounds.top + bounds.
height / 2.f));

by
b2Vec2 sfVecToB2Vec(const float x, const float y)
{
return {x / PIXELS_PER_METERS, y / PIXELS_PER_METERS};
by

tmx:: Object getObjectByName(entt::registry &reg, const std::string&
layerName, const std::string& objName)

{
tmx:: Object retObj;
reg.view<C_Tilemap>().each([&](auto entity , auto &c_t)
{
for (const auto &objGroup : c_t.m_ObjectLayers)
{
if (objGroup—>getName() == layerName)
{
for (const auto &obj : objGroup—>getObjects())
{
if (obj.getName() == objName)
{
retObj = obj;
b
b
b
b
3
assert(retObj.getUID() != 0);
return retObj;
b

std :: vector<tmx:: Object> getObjectsByName(entt::registry& reg, const
std:: string& layerName, const std::string& substr)

std :: vector<tmx:: Object> objects{};

reg.view<C_Tilemap>().each([&](auto entity , auto& c_t)

{

for (const auto& objGroup : c_t.m_ObjectLayers)
{
if (objGroup—>getName() == layerName)

{
for (const auto& obj : objGroup—>getObjects())

{
if (obj.getName().find(substr) != std::string::

npos)
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1)

return objects;

objects.push_back(obj);

const charx getKeyName(const sf::Keyboard::Key key)

{

switch (key) {
default:

case sf::Keyboard::

return

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return )

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

Unknown:

’

A:
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case sf::Keyboard::S:
return ;

case sf::Keyboard::T:
return ;

case sf::Keyboard::U:
return )

case sf::Keyboard::V:
return ;

case sf::Keyboard::W:
return X

case sf::Keyboard::X:
return ;

case sf::Keyboard::Y:
return ;

case sf::Keyboard::Z:
return ;

case sf::Keyboard::NumO:
return ;

case sf::Keyboard::Numi:
return ;

case sf::Keyboard::Num2:
return ;

case sf::Keyboard::Num3:
return ;

case sf::Keyboard::Num4:
return ;

case sf::Keyboard::Num5:
return ;

case sf::Keyboard::Num6:
return ;

case sf::Keyboard::Num7:
return ;

case sf::Keyboard::Num8:
return ;

case sf::Keyboard::Num9:
return ;

case sf::Keyboard::Escape:
return ;

case sf::Keyboard::LControl:
return )

case sf::Keyboard::LShift:
return ;

case sf::Keyboard:: LAIt:
return ;

case sf::Keyboard::LSystem:
return ;

case sf::Keyboard::RControl:
return ;

case sf::Keyboard:: RShift:
return ;

case sf::Keyboard:: RAIt:
return ;
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case sf::Keyboard::RSystem:

return ;

case sf::Keyboard::Menu:
return ;

case sf::Keyboard::LBracket:
return )

case sf::Keyboard:: RBracket:
return ;

case sf::Keyboard::SemiColon:
return ;

case sf::Keyboard::Comma:
return ;

case sf::Keyboard:: Period:
return ;

case sf::Keyboard::Quote:
return ;

case sf::Keyboard::Slash:
return ;

case sf::Keyboard::BackSlash:
return ;

case sf::Keyboard:: Tilde:
return ;

case sf::Keyboard:: Equal:
return ;

case sf::Keyboard::Dash:
return ;

case sf::Keyboard::Space:
return ;

case sf::Keyboard::Return:
return )

case sf::Keyboard::BackSpace:
return ;

case sf::Keyboard::Tab:
return )

case sf::Keyboard::PageUp:
return ;

case sf::Keyboard::PageDown:
return ;

case sf::Keyboard::End:
return )

case sf::Keyboard::Home:
return ;

case sf::Keyboard::Insert:
return ;

case sf::Keyboard::Delete:
return ;

case sf::Keyboard::Add:
return ;

case sf::Keyboard::Subtract:
return ;

case sf::Keyboard:: Multiply:
return ;
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case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

case sf::Keyboard::

return ;

Divide :
Left:
Rigét:
Up: ,
Déwn:

’

NumpadO:

Numpad1 :

Numpad2:

’

Numpad3:

Numpad4 :

’

Numpad5:

Numpad6 :

Numpad7:

Numpad8:

Numpad9:

’

F1:

F2:

F3:

F4:

F5:

F6:

F7:

F8:

F9:

F10:

F11:
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case sf::Keyboard::F12:
return "F127;

case sf::Keyboard::F13:
return "F137;

case sf::Keyboard::F14:
return "F147;

case sf::Keyboard::F15:
return "F157;

case sf::Keyboard::Pause:
return "Pause”;

SFMLOrthogonalLayer.h

/*********************************************************************
(c) Matt Marchant & contributors 2016 — 2019
http://trederia.blogspot.com

tmxlite — ZIlib license.

This software is provided ’'as—is’, without any express or
implied warranty. In no event will the authors be held
liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute
it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented;
you must not claim that you wrote the original software.
If you use this software in a product, an acknowledgment
in the product documentation would be appreciated but

is not required.

2. Altered source versions must be plainly marked as such,
and must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any
source distribution.
*********************************************************************/

/%

Creates an SFML drawable from an Orthogonal tmx map layer.
This is an example of drawing with SFML — not all features
are implemented.

*/

#ifndef SFML_ORTHO_HPP_
#define SFML_ORTHO_HPP_

147
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#include
#include
#include

#include
#include
#include
#include
#include
#include
#include

#include
#include
#include
#include
#include
#include
#include
#include

<tmxlite/Map.hpp>
<tmxlite/TileLayer .hpp>
<tmxlite/detail/Log.hpp>

<SFML/Graphics/Drawable . hpp>
<SFML/Graphics/RenderStates . hpp>
<SFML/Graphics/RenderTarget.hpp>
<SFML/Graphics/Vertex .hpp>
<SFML/Graphics/Texture . hpp>
<SFML/Graphics/Transformable . hpp>
<SFML/System/Time . hpp>

<memory>
<vector>
<array>
<map>
<string >
<limits >
<iostream>
<cmath>

class MaplLayer final : public sf::Drawable

{
public:

MaplLayer(const tmx::Map& map, std::size_t idx)

{

const auto& layers = map.getLayers();
if (map.getOrientation() == tmx::Orientation :: Orthogonal &&
idx < layers.size() && layers[idx]->getType() == tmx::Layer::
Type:: Tile)

//round the chunk size to the nearest tile

const auto tileSize = map.getTileSize ();

m_chunkSize.x = std:: floor (m_chunkSize.x / tileSize.x) *
tileSize .x;

m_chunkSize.y = std::floor(m_chunkSize.y / tileSize.y) *
tileSize.y;

m_MapTileSize . x map. getTileSize () .x;

m_MapTileSize.y = map.getTileSize().y;

const auto& layer = layers[idx]->getLayerAs<tmx:: TileLayer >();

createChunks(map, layer);

auto mapSize = map.getBounds();
m_globalBounds.width = mapSize.width;
m_globalBounds. height = mapSize. height;

else

std::cout <<
<< std::endl;
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~MaplLayer() = default;
MaplLayer(const MapLayer&) = delete;
MaplLayer& operator = (const MaplLayer&) = delete;

const sf::FloatRect& getGlobalBounds() const { return m_globalBounds; }

void setTile(int tileX, int tileY, tmx::TileLayer:: Tile tile, bool
refresh = true)

{
sf::Vector2u chunkLocale;
const auto& selectedChunk = getChunkAndTransform(tileX , tileY,
chunkLocale);
selectedChunk—>setTile (chunkLocale.x, chunkLocale.y, tile, refresh)
b
tmx:: TileLayer:: Tile getTile(int tileX, int tileY)
{
sf::Vector2u chunkLocale;
const auto& selectedChunk = getChunkAndTransform(tileX , tileY,
chunkLocale);
return selectedChunk—>getTile(chunkLocale.x, chunkLocale.y);
b
void setColor(int tileX, int tileY, sf::Color color, bool refresh =
true)
{
sf::Vector2u chunkLocale;
const auto& selectedChunk = getChunkAndTransform(tileX , tileY,
chunkLocale);
selectedChunk—>setColor (chunkLocale.x, chunkLocale.y, color,
refresh);
b
sf::Color getColor(int tileX, int tileY)
{
sf::Vector2u chunkLocale;
const auto& selectedChunk = getChunkAndTransform(tileX , tileY,
chunkLocale);
return selectedChunk—>getColor(chunkLocale.x, chunkLocale.y);
b

void update(sf::Time elapsed)

{

for (auto& c : m_visibleChunks)

{

for (AnimationState& as : c—>getActiveAnimations())

{

as.currentTime += elapsed;
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private:

tmx:: TileLayer:: Tile tile;

tile.ID = as.animTile.animation.frames[0]. tileID;

tile.flipFlags = 0; // TODO: get flipFlags from original
tmx:: TileLayer:: Tile

std::uint32_t animTime = O;
for (const auto& frame : as.animTile.animation.frames)

{
animTime += frame.duration;
if (as.currentTime.asMilliseconds () >= animTime)
{
tile.ID = frame. tilelD;
if (frame == as.animTile.animation.frames.back())
{
as.currentTime = sf:: milliseconds(0);
b
b
b

setTile(as.tileCords.x, as.tileCords.y, tile);

//increasing m_chunkSize by 4; fixes render problems when mapsize !=

chunksize

//sf::Vector2f m_chunkSize = sf::Vector2f(1024.f, 1024.f);

sf::
sf::
sf::
sf::

usin

Vector2f m_chunkSize = sf::Vector2f(512.f, 512.f);
Vector2u m_chunkCount;

Vector2u m_MapTileSize; // general Tilesize of Map
FloatRect m_globalBounds;

g TextureResource = std::map<std::string, std::unique_ptr<sf::
Texture>>;

TextureResource m_textureResource;

struct AnimationState

{
sf::Vector2u tileCords;
sf:: Time startTime;
sf:: Time currentTime;
tmx:: Tileset:: Tile animTile;
std:: uint8_t flipFlags;
P&
class Chunk final : public sf::Transformable, public sf::Drawable
{
public:

using Ptr = std::unique_ptr<Chunk>;

// the Android OpenGL driver isn’t capable of rendering quads,
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// so we need to use two triangles per tile instead
#ifdef __ANDROID__
using Tile = std::array<sf::Vertex, 6u>;
#endif
#ifndef __ ANDROID__
using Tile = std::array<sf::Vertex, 4u>;
#endif
Chunk(const tmx:: TileLayer& layer, std::vector<const tmx:: Tilesetx*>
tilesets ,
const sf::Vector2f& position, const sf::Vector2f& tileCount,
const sf::Vector2u& tileSize ,
std::size_t rowSize, TextureResource& tr, const std::map<std::
uint32_t, tmx:: Tileset:: Tile>& animTiles)
m_animTiles(animTiles)

setPosition(position);

layerOpacity = static_cast<sf::Uint8>(layer.getOpacity() / 1.f
* 255.f);

sf::Color vertColour = sf::Color(200 ,200, 200, layerOpacity);

auto offset = layer.getOffset();

layerOffset.x = offset.x;

layerOffset.x = offset.y;

chunkTileCount.x = tileCount.x;

chunkTileCount.y = tileCount.y;

mapTileSize = tileSize;

const auto& tileIDs = layer.getTiles();

//go through the tiles and create all arrays (for latter
manipulation)
for (const auto& ts : tilesets)

{
if (ts—>getImagePath () .empty())
{
tmx::Logger::log(
, tmx::Logger::Type::
Info);
tmx::Logger::log( + ts—>getName() +
, tmx::Logger::Type::Info);
continue;
by
m_chunkArrays.emplace_back(std :: make_unique<ChunkArray >(xtr
.find (ts—>getImagePath () )—>second, *ts));
b

std::size_t xPos = static_cast<std::size_t>(position.x /
tileSize .x);

std::size_t yPos = static_cast<std::size_t>(position.y /
tileSize.y);

for (auto y = yPos; y < yPos + tileCount.y; ++y)

{
for (auto x = xPos; x < xPos + tileCount.x; ++x)

{

auto idx = (y * rowSize + x);
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m_chunkTileIDs.emplace_back(tileIDs[idx]);
m_chunkColors.emplace_back(vertColour);

generateTiles (true);

void generateTiles(bool registerAnimation = false)

if (registerAnimation)

¥
}
{
{
b

m_activeAnimations . clear () ;

for (const auto& ca : m_chunkArrays)

{

sf::Uint32 idx = 0;

std::size_t xPos = static_cast<std::size_t>(getPosition().x
/ mapTileSize.x);

std::size_t yPos = static_cast<std::size_t>(getPosition().y
/ mapTileSize.y);

for (auto y = yPos; y < yPos + chunkTileCount.y; ++y)

{

for (auto x = xPos; x < xPos + chunkTileCount.x; ++x)
{
if (idx < m_chunkTileIDs.size() &% m_chunkTileIDs[
idx].ID >= ca—>m_firstGID
&& m_chunkTileIDs[idx ].ID <= ca->m_lastGID)

{

if (registerAnimation &% m_animTiles. find (
m_chunkTileIDs[idx ].ID) != m_animTiles.end()
)

{
AnimationState as;
as.animTile = m_animTiles[ m_chunkTileIDs [

idx].IDT];

as.startTime = sf:: milliseconds(0);
as.tileCords = sf::Vector2u(x,y);
m_activeAnimations.push_back(as);

b

sf::Vector2f tileOffset(x * mapTileSize.x, (
float)y * mapTileSize.y + mapTileSize.y — ca
—>tileSetSize.y);

auto idIndex = m_chunkTileIDs[idx].ID — ca—>
m_firstGID;

sf::Vector2f tileIndex(idIndex % ca—>
tsTileCount.x, idIndex / ca—>tsTileCount.x);

tileIndex .x *x= ca—>tileSetSize.x;

tileIndex.y *x= ca—>tileSetSize.y;

Tile tile =

{
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#ifndef __ ANDROID__

#endif
#ifdef __ ANDROID_ _

#endif

sf::

sf:

sf ::

sf ::

sf:

sf::

sf::

sf::

sf::

sf::

+s

Vertex(tileOffset — getPosition(),
m_chunkColors[idx], tileIndex),
:Vertex(tileOffset — getPosition() + sf
::Vector2f(ca—>tileSetSize.x, 0.f),
m_chunkColors[idx], tileIndex + sf::
Vector2f(ca—>tileSetSize.x, 0.f)),
Vertex(tileOffset — getPosition() + sf
::Vector2f(ca—>tileSetSize .x, ca—>
tileSetSize.y), m_chunkColors[idx],
tileIndex + sf::Vector2f(ca—>tileSetSize
.x, ca—>tileSetSize.y)),
Vertex(tileOffset — getPosition() + sf
::Vector2f(0.f, ca—>tileSetSize.y),
m_chunkColors[idx], tileIndex + sf::
Vector2f(0.f, ca—>tileSetSize.y))

:Vertex(tileOffset — getPosition(),
m_chunkColors[idx], tileIndex),
Vertex(tileOffset — getPosition() + sf
::Vector2f(ca—>tileSetSize.x, 0.f),
m_chunkColors[idx], tileIndex + sf::
Vector2f(ca—>tileSetSize.x, 0.f)),
Vertex(tileOffset — getPosition() + sf
::Vector2f(ca—>tileSetSize.x, ca—>
tileSetSize.y), m_chunkColors[idx],
tileIndex + sf::Vector2f(ca—>tileSetSize
.X, ca—>tileSetSize.y)),
Vertex(tileOffset — getPosition(),
m_chunkColors[idx], tileIndex),
Vertex(tileOffset — getPosition() + sf
::Vector2f(0.f, ca—>tileSetSize.y),
m_chunkColors[idx], tileIndex + sf::
Vector2f(0.f, ca—>tileSetSize.y)),
Vertex(tileOffset — getPosition() + sf
::Vector2f(ca—>tileSetSize .x, ca—>
tileSetSize.y), m_chunkColors[idx],
tileIndex + sf::Vector2f(ca—>tileSetSize
.x, ca—>tileSetSize.y))

doFlips(m_chunkTileIDs[idx]. flipFlags ,&tile [0].
texCoords,&tile [1].texCoords,&tile [2].
texCoords,&tile [3].texCoords);

ca—>addTile(tile);

b

idx++;
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~Chunk() = default;

Chunk(const Chunk&) = delete;

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

std :: vector<AnimationState>& getActiveAnimations() { return
m_activeAnimations; }

tmx:: TileLayer:: Tile getTile(int x, int y) const

{

return m_chunkTileIDs[calcIndexFrom(x,y) ];

b
void setTile(int x, int y, tmx::TileLayer:: Tile tile, bool refresh)
{
m_chunkTileIDs[calcIndexFrom(x,y)] = tile;
maybeRegenerate(refresh);
b
sf::Color getColor(int x, int y) const
{
return m_chunkColors[calcIndexFrom(x,y)];
b

void setColor(int x, int y, sf::Color color, bool refresh)

{

m_chunkColors[calcIndexFrom(x,y)] = color;
maybeRegenerate(refresh);

¥
void maybeRegenerate(bool refresh)
{
if (refresh)
{
for (const auto& ca : m_chunkArrays)
{
ca—>reset();
by
generateTiles () ;
b
¥
int calcIndexFrom(int x, int y) const
{
return x + y x chunkTileCount.x;
¥

bool empty() const { return m_chunkArrays.empty(); }
void flipY (sf::Vector2f xv0, sf::Vector2f *xvi1, sf::Vector2f *v2
::Vector2f xv3)

{
//Flip Y
sf::Vector2f tmp = *vO;
vO—>y = v2—>y;
vi—>y = v2->y;
v2—>y = tmp.y ;
v3—>y = v2—>y
¥

void flipX (sf::Vector2f xv0, sf::Vector2f xvi, sf::Vector2f xv2
::Vector2f xv3)

, sf

, sf
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{
//Flip X
sf::Vector2f tmp = *v0;
vO—>x = vi—>Xx,
vli—>x = tmp.Xx;
V2—>X = V3—>X;
v3—>x = v0—>x ;
b

void flipD (sf::Vector2f xv0, sf::Vector2f xvi1, sf::Vector2f xv2, sf
::Vector2f xv3)

{
//Diagonal flip
sf::Vector2f tmp = *xvi;
vli—>x = v3—>x;
vi—>y = v3—>y;
v3—>Xx = tmp.Xx;
v3—>y = tmp.y;

¥

void doFlips(std::uint8_t bits, sf::Vector2f *v0, sf::Vector2f xvi,
sf::Vector2f *xv2, sf::Vector2f xv3)

//0000 no change

//0100 = vertical = swap y axis

// 1000 horizontal = swap x axis

//1100 horiz + vert = swap both axes = horiz+vert = rotate
180 degrees

//0010 = diag = rotate 90 degrees right and swap x axis

//0110 diag+vert = rotate 270 degrees right

//1010 horiz+diag = rotate 90 degrees right

//1110 = horiz+vert+diag = rotate 90 degrees right and swap y
axis

if (!(bits & tmx:: TileLayer:: FlipFlag:: Horizontal) &&
I(bits & tmx:: TileLayer :: FlipFlag:: Vertical) &&
I(bits & tmx:: TileLayer:: FlipFlag :: Diagonal) )

//Shortcircuit tests for nothing to do
return;
b
else if (!(bits & tmx:: TileLayer::FlipFlag:: Horizontal) &&
(bits & tmx::TileLayer::FlipFlag:: Vertical) &&
I'(bits & tmx:: TileLayer:: FlipFlag :: Diagonal) )

//0100
flipY (vO,v1,v2,v3);

b

else if ((bits & tmx:: TileLayer::FlipFlag:: Horizontal) &&
I(bits & tmx:: TileLayer:: FlipFlag:: Vertical) &&
I(bits & tmx:: TileLayer:: FlipFlag :: Diagonal) )

// 1000
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flipX (vO,v1,v2,v3);

b

else if ((bits & tmx:: TileLayer:: FlipFlag:: Horizontal) &&
(bits & tmx:: TileLayer::FlipFlag:: Vertical) &&
I(bits & tmx:: TileLayer:: FlipFlag :: Diagonal) )

{
//1100
flipy (vO,v1,v2,v3);
flipX (vO,v1,v2,v3);
b

else if (!(bits & tmx:: TileLayer:: FlipFlag:: Horizontal) &&
I(bits & tmx:: TileLayer :: FlipFlag:: Vertical) &&
(bits & tmx:: TileLayer:: FlipFlag :: Diagonal) )

//0010
flipD (vO,v1,v2,v3);
b
else if (!(bits & tmx:: TileLayer:: FlipFlag:: Horizontal) &&
(bits & tmx:: TileLayer::FlipFlag:: Vertical) &&
(bits & tmx:: TileLayer::FlipFlag ::Diagonal) )

{
//0110
flipX(vO,vi1,v2,v3);
flipD (vO,v1,v2,v3);
b

else if ((bits & tmx:: TileLayer:: FlipFlag:: Horizontal) &&
I(bits & tmx:: TileLayer:: FlipFlag:: Vertical) &&
(bits & tmx:: TileLayer::FlipFlag:: Diagonal) )

//1010
flipY (vO,v1,v2,v3);
flipD (vO,v1,v2,v3);
b
else if ((bits & tmx:: TileLayer::FlipFlag:: Horizontal) &&
(bits & tmx:: TileLayer::FlipFlag::Vertical) &&
(bits & tmx:: TileLayer:: FlipFlag ::Diagonal) )

{
//1110
flipY (vO,v1,v2,v3);
flipX (vO,vi,v2,v3);
flipD (vO,v1,v2,v3);
b
¥
private:
class ChunkArray final : public sf::Drawable
{
public:

using Ptr = std::unique_ptr<ChunkArray>;
tmx::Vector2u tileSetSize;

sf::Vector2u tsTileCount;

std:: uint32_t m_firstGID, m_lastGID;



B'.1 Kwdikag Tou Kupiwg Tpoypdupatog tTng epyaciag

explicit ChunkArray(const sf::Texture& t, const tmx:: Tileset&
ts)
m_texture(t)

{
auto texSize = getTextureSize();
tileSetSize = ts.getTileSize();
tsTileCount.x = texSize.x / tileSetSize.x;
tsTileCount.y = texSize.y / tileSetSize.y;
m_firstGID = ts.getFirstGID();
m_lastGID = ts.getLastGID();

b

~ChunkArray () = default;
ChunkArray (const ChunkArray&) = delete;
ChunkArray& operator = (const ChunkArray&) = delete;

void reset()

{

m_vertices.clear () ;
¥
void addTile(const Chunk:: Tile& tile)
{

for (const auto& v : tile)

{

m_vertices.push_back(v);

b

b

sf::Vector2u getTextureSize() const { return m_texture.getSize

O: 3}

private:

const sf::Texture& m_texture;

std::vector<sf::Vertex> m_vertices;

void draw(sf::RenderTarget& rt, sf::RenderStates states) const
override

states.texture = &m_texture;

#ifndef __ ANDROID__

#endif

rt.draw(m_vertices.data(), m_vertices.size(), sf::Quads,
states);

#ifdef __ANDROID__

#endif

sf::
sf::
sf::
sf::

rt.draw(m_vertices.data(), m_vertices.size(), sf::Triangles

, states);
b
Uint8 layerOpacity; // opacity of the layer
Vector2f layerOffset; // Layer offset
Vector2u mapTileSize; // general Tilesize of Map

Vector2f chunkTileCount; // chunk tilecount

157
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std::vector<tmx:: TileLayer :: Tile> m_chunkTileIDs; // stores all
tiles in this chunk for later manipulation

std :: vector<sf:: Color> m_chunkColors; // stores colors for extended
color effects

std ::map<std:: uint32_t, tmx:: Tileset:: Tile> m_animTiles; //
animation catalogue
std::vector<AnimationState> m_activeAnimations; // Animations

to be done in this chunk
std :: vector<ChunkArray :: Ptr> m_chunkArrays;
void draw(sf::RenderTarget& rt, sf::RenderStates states) const

override
{
states.transform x= getTransform();
for (const auto& a : m_chunkArrays)
{
rt.draw(*a, states);
b
b

+s

std :: vector<Chunk:: Ptr> m_chunks;

mutable std::vector<Chunkx> m_visibleChunks;

Chunk:: Ptr& getChunkAndTransform(int x, int y, sf::Vector2u&
chunkRelative)

{
uint32_t chunkX = floor ((x * m_MapTileSize.x) / m_chunkSize.x);
uint32_t chunkY = floor ((y * m_MapTileSize.y) / m_chunkSize.y);
chunkRelative.x = ((x * m_MapTileSize.x) — chunkX * m_chunkSize.x )
/ m_MapTileSize.x ;
chunkRelative.y = ((y * m_MapTileSize.y) — chunkY * m_chunkSize.y )
/ m_MapTileSize.y ;
return m_chunks[chunkX + chunkY *x m_chunkCount.x];
¥

void createChunks(const tmx::Map& map, const tmx:: TileLayer& layer)
{
//look up all the tile sets and load the textures
const auto& tileSets = map.getTilesets();
const auto& layerIDs = layer.getTiles();
std::uint32_t maxID = std::numeric_limits<std ::uint32_t >::max() ;
std :: vector<const tmx:: Tileset*> usedTileSets;

for (auto i = tileSets.rbegin(); i != tileSets.rend(); ++i)
{
for (const auto& tile : layerIDs)
{
if (tile.ID >= i—>getFirstGID() && tile.ID < maxID)
{
usedTileSets.push_back(&(xi));
break;
¥
b
maxID = i—>getFirstGID();
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sf::Image fallback;
fallback.create(2, 2, sf::Color::Magenta);
for (const auto& ts : usedTileSets)

{

const auto& path = ts—>getImagePath();

//std ::unique_ptr<sf:: Texture> newTexture = std::make_unique<sf
;i Texture >();

std :: unique_ptr<sf:: Texture> newTexture = std:: make_unique<sf::
Texture >();

sf::Image img;

if (limg.loadFromFile(path))

{
newTexture—>loadFromImage(fallback);

b

else

{
if (ts—>hasTransparency())
{

auto transparency = ts—>getTransparencyColour();
img.createMaskFromColor ({ transparency.r, transparency.
g, transparency.b, transparency.a });

b
newTexture—>loadFromImage (img);

b

m_textureResource.insert(std:: make_pair(path, std::move(
newTexture)));

b

//calculate the number of chunks in the layer

//and create each one

const auto bounds = map.getBounds();

m_chunkCount.x = static_cast<sf::Uint32>(std:: ceil (bounds.width /
m_chunkSize.x));

m_chunkCount.y = static_cast<sf::Uint32>(std:: ceil (bounds.height /
m_chunkSize.y));

sf::Vector2u tileSize (map.getTileSize().x, map.getTileSize().y);

for (auto y = Ou; y < m_chunkCount.y; ++y)
{
sf::Vector2f tileCount(m_chunkSize.x / tileSize.x, m_chunkSize.
y / tileSize.y);
for (auto x = Ou; x < m_chunkCount.x; ++x)
{
// calculate size of each Chunk (clip against map)
if ((x + 1) * m_chunkSize.x > bounds.width)
{
tileCount.x = (bounds.width — x * m_chunkSize.x) / map
.getTileSize () .x;
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if
{

}

((y + 1) * m_chunkSize.y > bounds.height)

tileCount.y = (bounds.height — y * m_chunkSize.y) /
map.getTileSize () .y;

//m_chunks.emplace_back(std :: make_unique<Chunk>(layer ,

//

usedTileSets ,
sf::Vector2f(x * m_chunkSize.x, y * m_chunkSize.y),
tileCount, map.getTileCount().x, m_textureResource));

m_chunks.emplace_back(std :: make_unique<Chunk>(layer ,

usedTileSets ,

sf::Vector2f(x * m_chunkSize.x, y *x m_chunkSize.y),
tileCount, tileSize , map.getTileCount() .x,
m_textureResource, map.getAnimatedTiles()));

void updateVisibility (const sf::View& view) const

{

sf::Vector2f viewCorner = view.getCenter();

viewCorner —= view.getSize() / 2.f;

int posX = static_cast<int>(std::floor(viewCorner.x / m_chunkSize.x
)

int posY = static_cast<int>(std::floor(viewCorner.y / m_chunkSize.y
));

int posX2 = static_cast<int>(std:: ceil ((viewCorner.x + view.getSize
().x) / m_chunkSize.x));

int posY2 = static_cast<int>(std:: ceil ((viewCorner.y + view.getSize

std
for

() .x)/ m_chunkSize.y));

(auto y

for (au
{
std
if

::vector<Chunkx> visible;

= posY; y < posY2; ++y)

to x = posX; X < posX2; ++x)

::size_t idx =y * int(m_chunkCount.x) + x;

(idx >= Ou && idx < m_chunks.size () && !m_chunks[idx]—>

empty () )

visible . push_back(m_chunks[idx ].get());

std ::swap(m_visibleChunks, visible);

void draw(sf::RenderTarget& rt, sf::RenderStates states) const override

{

//calc view coverage and draw nearest chunks
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updateVisibility (rt.getView());
for (const auto& c : m_visibleChunks)

{

rt.draw(*c, states);

b

#endif //SFML_ORTHO_HPP_
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