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PE®EPAT

OG’exT po3poOKku: IrpoBui pyiiit 1 2D irop 3 BUKOPUCTaHHSIM TEXHOJIOT1i
C++ SFML.

Merta kBamidikamiitHoi pobOoTH: po3poOuKa IrpoBOro PyIiis 3a JOMOMOTOIO
texHosorii SFML C++ 3 MeTor HajgaHHS PO3POOHUKAM 3PYyYHOI CHCTEMHU ISt
IpOrpamMyBaHHs IrPOBUX 3aCTOCYHKIB.

VY BCTyni ONUCYEThCS T€Ma Ta IMpeIMeTHa raixy3b poOOTH, KOHKPETH3YIOThCA
TEXHOJIOT1i BUKOPHUCTaH1 y MPOLECI CTBOPEHHS! CUCTEMH, KOHKPETU3YEThCS METa Ta
OTMHCYIOTHCS O4iKYBaHI Pe3ylnbTaTH pOOOTH.

VY nepmioMmy po3nuti chopMyabOBaHE 3aBAaHHS Ta MpPHU3HAYEHHS pPOOOTH,
BCTAHOBJICHI BUMOTH JI0 IPOTPaMHOTO BUPOOY.

Y npyromy po3aiii mpoaHalli3oBaHa CTBOPEHA CHCTEMa, BUIIJICHI Ta ONMHCaHi
KJIOYOBl KOMIIOHEHTH TMpOTpaMu, airOpuUTMH iX Aii, pPO3’SICHEHUH MOPSJIOK
BUKOPUCTAHHS CHCTEMH Ta THUIHM BXIIHUX JaHUX, HaJaHI OPUKIagd poOOTH Ta
BUKOPUCTAHHS 1TPOBOTO PYIIIisl.

Y TpeTbOMy €KOHOMIYHOMY pO3/lJII MPOPAXOBAHO BaPTICTh POOOTH MO
CTBOPEHHIO MPOTPAMU BPAaXOBYIOUH TPYIOMICTKICTh Ta YaC BUTPAYCHUI HA pO3POOKY
CUCTEMHU.

[IpakTruHe 3HaYeHHS POOOTH MOJSTra€ y CTBOPEHHI CUCTEMHU ISl CHPOIICHHS
po3po0OKH KoMIT t0TepHUX 2d irop, HaJlaHHS THCTPYMEHTIB Ta a0CTPaKIlii AJisl Kparoi
oprasizailii IpO€EKTIB, IPOrpam 1 CUCTEM po3poOHUKIB 2d irop.

AxTyanpHICTh 1H()OPMALIIHHOT CUCTEMH Ha NPSIMY IMOB’si3aHa 31 301IBIICHHAM
MOMUTY HA KOMIT FOTEpPHI ITPH, 10 Y CBOIO YEPry O3HA4Ya€ MPUCKOPEHHSI PO3BUTKY
1HAYCTpIi KOMIT IOTEPHUX ITOP Ta MOMUT HA IHCTPYMEHTH SIK1 IPUIIBUIIIYIOTH Ta Oy/b-

SIKUM YUHOM CITPOIIYIOTh, 200 OPraHi30BYIOTh IPOIIEC PO3POOKH ITPOBUX 3aCTOCYHKIB.



ABSTRACT

Object of development: game engine for 2D games created using C++ and SFML

Purpose of work: development of the game engine using C++ and SFML
technologies as a way of giving developers a convenient system for programming and
creating games.

Introduction highlights the theme and subject field of the work, specifies
technologies used in the system development process, the purpose and desired results
are described.

First chapter formulates the task and the motive of work, sets clear requirements
for the outcome product.

Second chapter analyzes the created system, highlights and describes key system
components and abstractions, their algorithms, explains the minimal steps needed to
use the system and types of input data needed, provides examples of usage and
capabilities of the game engine.

Third chapter is concerned with economic value of the work, it provides the
calculations of the price of developed system based on labor and time spent on the
creation.

Practical purpose of the work is the creation of the system to ease the
development process of 2d games, granting the instruments and abstractions for better
organization of the projects and programs for 2d game creators.

Topicality of the system is directly connected with the increasing demand for
computer games, which in turn means acceleration of game development industry and
greater demand for instruments which enchance, speed up and in any way ease or

organize the process of game development.
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IHEPEJIIK YMOBHHUX IIO3HAYEHb

IC — indopmariiitna cucrema.
[IK — mepcoHaIbHUI KOMIT FOTED.

SFML — Simple and Fast Multimedia Library.



BCTYII

Temoro maHoi aumIOMHOI poOOTH € Po3poOKa irpoBoro pymrs st 2D irop 3
BUKopucTaHHsaM TexHousorii C++ SFML. IrpoBuit pymiii e gppeiiMBOpK 37€011bII0TO
CTBOPEHHMI JJI11 pO3pOOKH 1rop 1 3a3BMYail BKIIOUa€e B ce0e pesieBaHTHI 010J10TEKH Ta
JOTIOMDXKH1 TporpamMu. Po3poOHUKN BUKOPHUCTOBYIOTH ITPOBI1 PYIIIii 3 METOIO CTBOPEHHS
1rop JUIsl IrPOBUX KOHCOJIEH Ta IHIIMX THUIIIB KOMIT FOTEPIB.

IrpoBi pymii 3a3Buuyaii HaJalOTh BIB3yajbHI IHCTPYMEHTH Ta NPOrpamHi
KOMIIOHEHTH JIs1 po3poOku. KitouoBuii PyHKITIOHAI IFPOBUX PYIIIiB MOYKE BKIIOYATH
rpadiuauii pymnid g 2D ta 3D rpadiku, pyurid ¢Gi3uMKd, MEHEKep KOJi3ii,
iHTepdeiicn poOOTH 31 3BYKOM, aHIMAIlIIMH, MEpPEXKEI, MEHEIKEpU Iam sTi,
HiATpUMKA JOKali3amii Ta kinemarorpadii. JlonarkoBuil (pyHKIIOHAT MOXE BKIIOYATH
wiathopMHy aOCTPaKIIio, AKa JO3BOJsE O€3 3alBUX 3yCHJIb 3aITyCKaTH IrpH Ha Pi3HUX
margpopmax.

B ninomy npouec po3poOku irop CKIaAaeThCsl 3 BEJIMKOI KUIBKOCTI MPOLECIB:
rpadiuHuil AU3aiiH, JU3aliH CIOKETY, aylaio po3po0Ka, TU3aifH IrpOBUX PIBHIB, TU3aiH
aHIMalIli#, Ta MporpaMyBaHHs. 3 TEXHIYHOT TOYKU 30Dy, IPOIIEC PO3POOKH Irop MOXKE
OyTH ONUCAHUM SIK BUKOPUCTaHHA a00 ajanTallis MOXKIJIUBOCTEH 1IrpoBOro pyiiis (abo
YUCTOI MOBH MPOTPaMyBaHHs) NI CTBOPEHHS KOHKPETHOI Tpu a00 MOPTyBaHHSA 11 Ha
MHOXUHY 1iatdhopMm. MeTa JaHO1 JAMIUIOMHOI pOOOTH came MOJsraEe B CTBOPEHHI
CUCTEMH JISI CIIPOIIEHHS TEXHIYHOTO MPOIIECY CTBOPEHHS irop.

SFML — 0i0noreka Hammcana Ha C++ sika Hamae MpoCTi iHTepdercH s
B3a€MOJlIi 3 MyIbTUMEIIHHUMU KOMIIOHEHTAMH CHUCTEMH, HANpPUKIAJ, KJIacw is
poboTH 3 rpadikoro, 3BYyKOM Ta MEPEXEI0 Ta ACsIKi JOTMOMIXHI KJIacHu Jjisi poOOTor0 3
cuctemoro. Buxopucranus SFML st cTBopeHHsS MpOEKTy HaJae MOXKJIUBICTD
choKycyBaTHCh Ha MPOTrpaMHOMY (PyHKIIOHAJI Ta CTPYKTYpi PYIIisi BOXHOYAC MAIOun
MOJKJIUBICTh PO3IIMPEHHS HaaHOTO 010110TEKO0 HU3BKOPIBHEBOTO (PYHKITIOHATTY.

VY mpoueci po3pobku irpoBoro pymis OyayTh BukopucTadi npuHuunu OOIT
(1HKamcyssIIisi, al0cTpakiiisi, HacHiAyBaHHs, TOMIMOPGI3M), Ta €Kl NPUHIUIN

(GYHKIIOHAIBHOTO MTPOTpaMyBaHHS.



Po6ora Oyme 3miiicHioBatuch 3 BukopuctanHam C++ cranmapty ISO/IEC
14882:2020 (C++20), 616mioreku SFML st BUKOPUCTaHHS MYJIbTHMEIIMHUX
KOMIIOHEHTIB CUCTEMH, IHCTPYMETHY “‘quom’ Il MMaKyBaHHS KOLy PyLIis Yy OJMH
3pyuHuit ¢aiin ta nporpamu “Tiled” nis cTBOpeHHS Ta OMUCY ITPOBUX PiBHIB. Takoxk
Oyzie CTBOPEHO MacUB MPUKIIA/IIB BUKOPUCTAHHS KIIFOUOBUX €JIEMEHTIB IrpOBOTO PyIis
Ta KiJIbKa MpUKIaIiB nmpoctux 2D irop.

OCHOBHOI0O METOK pPO3POOKH IrpOBOTO pyLIisi € CTBOPEHHS IPOCTOI Ta
IHTYITUBHO 3p0O3yMLJI0i CHCTEMH JUJIsl CTBOPEHHS npocux 2D irop.

PesynbraTom 11i€i po6oTu Oyze 0i10moTeKa — IrpoBH Py HAJAIOYHA KITFOYOB1

pecypcH, CTPYKTYpy Ta CUCTEMY JiJist CTBOpeHHs 2D irop.



PO3JILT 1
AHAJII3 PEJMETHOI TAJTY3I TA TOCTAHOBKA 3ABJIAHHS

1.1 3arajabHi BiZoMoCTI 3 mpeaAMeTHOI raJysi

2D irpu 3acHOBaHI Ha JBOBUMIpHIA rpadimi, e O0O0'€eKTH Ta HepCOoOHaXl
IPEICTaBIIEH] Y BUINIAJII IUIOCKUX CIIpalTiB (TekcTyp). IcHye Oararo xanpis 2d irop,
HaIpuKIIaa: miargopmepu, apkaau, ronoBojoMku, RPG, crparerii Ta iHmi.

IrpoBuii pymiii (iHOII TakoXX HA3UBAIOTh ITPOBHM JBUTYHOM) € 0a30BUM
ITHCTpYMEHTAapieM Mg po3poOKu irop. IrpoBi pymiii HajgaroTh po3poOHMKAM HaOip
IHCTPYMEHTIB 1 (PyHKITIOHAM JUIs MporpamyBaHHs (i3uku, podoTu 3 rpadikoro, ayio,
yIpaBIiHHS BBEACHHAM, POOOTH 3 PIBHSAMH Ta 6ararto iHIIOTO.

Po3poOka irpoBoro pyiisi BKIIOYa€ CTBOPEHHS apXITEKTYpH, SKa JIO3BOJISE
e(DeKTUBHO PO3POOIATH CKJIaM0BI I'pu. OCHOBHOK METOK PO3POOKH € CTBOPEHHS
MOJYJBbHOI Ta PO3IIMPIOBAHOI CHUCTEMH, SKa MOJETIIYyE PO3pOOKy Irop Ta copuse
MOBTOPHOMY BUKOPHUCTAHHIO KOJTY.

SFML € mnoTyxHOW0, KpocIiaTGOpMEHOI Ta JIeTKOI0 y BHUKOPUCTaHHI
0106:110TE€KOI0 JIJIs1 PO3POOKH MYJIBTUMEIINHUX A0oAaTKiB. BoHa Hamae mpocTuit JoCTy
0 OCHOBHHUX MYJbTHUMENIMHMX (YHKUIA, Takux sK rpadika, ayaio, Mepexa Ta
BBEJICHHSI KOPUCTYyBaya 0 € 3pyYHUM 1HTep(deiicoM [ oOy0BU ITPOBOIO PYIIIs 3

BUKOPHUCTAHHSIM MOBH IporpamyBaHHs C++.

1.2 Ilpu3HayeHHs1 PO3POOKH Ta rajy3b 3aCTOCYBAHHA

HasBa cuctemu: «IrpoBuii pymiii ans 2d irop 3 BUKOPUCTAHHSIM TEXHOJIOTIT
SFML C++»

TepMmiHooris:
1. IrpoBwii pyuriit — iHCTpyMeHTapiil 7151 po3pOOKH 1rop.
2. SFML — kpocmiarpopmena 6i61i0TeKa Jisi po3pOOKH MYJIBTUMEIIMHUX JTO/IaTKIB.
[TpyurHY BUHUKHEHHS HEOOX1THOCTI pO3pOOKH IPOrpaMHOro 3a0€3MeUeHHs:

1. 3pocraroua NOMyJISIPHICTh IFPOBUX 3aCTOCYHKIB 1 IPOTpaM.
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2. [lotpeba y cTBOpeHHI e(DEeKTUBHOT CHCTEMH fKa 33JI0BOJIbHSIE YMOBU PO3POOHUKIB
irop.

["amy3b 3acTOCYBaHHSI: IrpOBa 1HAYCTPISL.

1.3 IlincraBa amst po3podku

BinnmoBigHO 40 OCBITHBOI MpOTpamu, 3TiIHO HABYAJIBHOTO IUIaHY Ta rpadikis
HABYaJILHOTO MPOIIECY, B KIHI[I HABYaHHS CTYJICHT BUKOHYE KBaji(ikaiiitHy pooory.

Tema poGoTH Y3roKy€ETHCS 3 KEPIBHUKOM MTPOEKTY, BUITYCKAIOUOI0 Kadenporo, Ta
3aTBEPKY€ETHCS 3 HAKA30M PEKTOpa.

TakyuM YMHOM MiZICTaBaMU ISl PO3POOKH (BUKOHAHHSM KBaJTi(PiKaIliifHOT poOOTH) €:

— OCBITHS Iporpama crnenianbHocTl 122 «Kommn’toTepHi HayKny;

— HABYAJIBHUM TJ1aH Ta Tpadik HaBYAJIBHOTO MPOLECY;

— Haka3 pekropa HaiioHambHOrO TEXHIYHOrO YHIBEpCUTETY «JHIMpOBChKa
nomrtexHika» Ne 317-c Big 07.06.2021 p;
— 3aBJaHHA Ha kBaji(dikamiitHy po6oTy Ha TeMy «Po3pobOka irpoBoro pyuris 11 2d irop

3 BUKOPUCTaHHAM TexHojorii SFML C++y.

1.4 IlocTaHoBKA 3aBAaHHS

Merta: Po3poOutu irpoBuii pymriii 3a gomomoroto Texunonorii SFML C++ 3 metoro

HaJaHHS PO3POOHUKAM 3pYUHOI CUCTEMU ISl POTPaMyBaHHs IFPOBHUX 3aCTOCYHKIB.

[Tpuznauenns: Po3pobnena IC mae 3abe3nmeunTd po3pOOHUKIB 1THCTPYMEHTAMU Ta

CTPYKTYPOIO 11715l CTBOpeHHs 2d irop.

TexHiko-eKoHOMIYHA CYTHICTh: Po3poOka irpoBoro pyiiis 3a JOIMOMOTOK TEXHOJIOT11
SFML € nmorminpHUM PIlICHHSIM, OCKiJIbKA BOHA HAJIa€ MOXKJIMBICTH CPOKYCYBaTUCh Ha
nporpaMHOMYy (YHKITIOHQJII Ta CTPYKTypl PyIIis BOJHOYAC 3aJUIIAIOYU 32

PO3POOHUKAMHU MOXJIMBICTh PO3LIMPEHHS HAJaHOTO O010J110TEKOI0 HU3BKOPIBHEBOIO

byHKIIOHATY.
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O0’extu BUKopucTaHHs cuctemu: Crcrema OyJie BAKOPUCTOBYBAaTUCh EHTY31acTaMH Ta

npodecioHamamu cepu po3poOKH irop.

Crpykrypa 00’ekTiB 1H(oOpMaiiitHOi cuctemu: CucTeMa CKIAJa€ThCsl 3 MacUBY
abcTpakiliil KIFouoBOTo (DyHKI[IOHATY MPUCYTHHOTO Y OUIBIIIOCT] IrPOBUX 3aCTOCYHKIB,
a came: MEHeKepy pecypciB (Tekctyp, mpudTiB, aymio), MEHEIKEpYy aHIMallii,
MeHeKepy rpadiuyHoro iHTepdeiicy, MeHeIKypy KOHTPOJIEPIB, MEHEKEPY (PI3UKH,
rpadiku Ta KOMi3ii, MeHeKepy 00’ €KTiB AeOary Ta IessKux HaaOy 0B I BU3HAYCHHS

Ta CIPOIIEHHS POOOTH 3 ITPOBUM PYIIIEM.

[Tpu3Hauenns BuxigHoi iHGopmariii: Cuctema 3a moTpedn MoXe HalaBaTH BU3HAYEHHI
JaHl [ CHPOUIEHHS CTBOPEHHS, TECTYBaHHS Ta Jedary irpoBUX 3aCTOCYHKIB
(HamMpUKIIaJ TPAHUIIl KOMi31i 00’ €KTIB, Bi3yalbHE BiI0OpakeHH1 (DI3UYHUX BEKTOPIB,

udpoBe Bi1oOpaKeHHsI 3HaYEHb 3aIaHUX 3MIHHUX TOIIIO. )

Bumoru 1o opranizariii 300py Ta nepenadi B o0pooOky BxigHOi iHpopMmaiii: Cucrema

Ma€ HaJlaBaTu 3py4yHy abCTpaKiito sl poOOTH 3 3aco0aMu BBOAY (KOHTPOJIEPAMU).

YMOBM  NpPUNMHEHHS PO3B’S3aHHS  3aBJAaHHSA  AaBTOMATU30BaHUM  CIIOCOOOM:
Po3B’si3aHHA 3aBOaHHS aBTOMAaTM30BAaHUM CIIOCOOOM TPUIMHUTBCS Y BHUIAAKY
HEMOXXJIMBOCTI JOCTYMY J0 MYJIBTUMEIIMHUX pPecypciB (TEKCTypH, MIpUdTH, ayJio),
JesKl KPUTHYHI JIOT1YHI MPOrpamMHi MOMMJIKM JONYIIEHI NMpPU BUKOPUCTaHHI KOIY

CHCTCMMU.
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1.5 Bumoru 10 nporpamu ado nporpaMHoOro BUpooy

1.5.1 Bumoru 10 pyHKIIOHATBHUX XapPAKTEPUCTUK

Bumoru 10 (GyHKIIOHATBHUX XapaKTEPUCTHUK ITPOBOTO PYIIIisl BKIIOYAIOTh:
1. Menemxkep menia pecypciB (TEKCTyp, mipudTiB Ta ayaio): CUCTeMa M€ HaJlaBaTu

iHTep(deiic 3aBaHTaXXEHHS Ta MEHEMKMEHTY B IaM STl 3aJaHuX IrPpOBHUX Meidia

pecypciB.

2. Menemxkep aHiMalliil TEKCTYp: CUCTEMa Ma€ HaJaBaTy aOCTPAaKIIii AJisi CTBOPEHHS Ta

MEHE/DKMEHTY aHIMaIllid TeKCTYp IrpOBUX 00’ €KTIB.

3. Menemxep rpadiudoro iHTepdeincy: cUcTeMa Ma€ HaJaBaTh IHCTPYMEHTH Ta

a0cTpaxiiii 4711 CTBOPEHHS MIPOCTUX 1HTepQEiiCiB KOPUCTyBaya.

4. Menemxkep TpadiuHUX IrPOBHX OO0’€KTIB: CHCTKMA Ma€ HaJaBaTH 3pyJYHHH

iHTepdeiic mpoprucoBKU rpadiyHuX 00’ €KTIB TPH.

5. Menemxkep Ta aOTpakuii Qi3UKU: cUCTEMa Ma€ peajizoByBaTh pyluid (i3uku Ta

Ha/1aBaTH iHTEep(eicu s 1oro BUKOPUCTAHHS Ta PO3IIUPEHHS.

6. Menemxep, alrTOpUTMH Ta a0CTPAKITIi KOJi31i 00’ €KTIB: CHCTEMa Ma€ peati3oByBaTu
pyl1Iiii 06poOKH KOMi31M IrpoBUX 00’ €KTIB Ta iHTEpdercH sl HOro BUKOPUCTAHHS Ta

O3ILIUPEHHS a TAKOXK aJITOPUTMH JETEKINT KOMI31A MK 00’ €KTaMH.
p p P

7. Menemxkep Ta abctpakiii gebary o0’€KTiB: cucTeMa Mae HajaBaTH (PYHKITIOHAI
Bi3yaJIbHOTO BifgoOpakeHHs 1H(OpMAaIlii KOPUCHOI JUIsl TECTyBaHHS, PO3pOOKH Ta
nedary IrpoBHX JOJATKIB (HANMMPUKIAJL TpPaHMI KOJi3ii 0O0’€KTIB, Bi3yaslbHE
BiJI0OpaXkeHH1 (PI3MYHUX BEKTOPIB, MHU(PPOBE BiIOOpAKEHHS 3HAUEHD 3aJJAHUX 3MIHHUX
TOIIIO. ).

8. Menemxkep 3aco0iB BBOMY (KOHTPOJIEPIB): CHCTEMa Ma€ Ha/laBaTH yHIBEpCaTbHUN

iHTepdeic AJig HalMCaHHS CKPUNTIB IFPOBUX KOHTPOJIEPIB.
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9. Menemxkep cTaHiB 00’€KTIB: CHCTEMa Ma€ peani3oByBaru iHTepdenc s podoTu 3

moxaemtro «Multi state machine»

1.5.2 Bumoru 10 indopmaniitHoi 0e3nexu

Cucrema Mae HaJCKHHUM YWHUM KOHTPOJIOBATH Ta MPOBOAWTH MAHIMYISIIT 3

nam’STTO JUIsl 3a11001KEHHS BUTOKIB MaM’sIT1 Ta aBapiiiHUX 3aBEPIIICHb 3aCTOCYHKIB.

1.5.3 Bumoru 10 ckiaay Ta napaMeTpiB TEXHIYHHUX 3ac00iB

Bumoru 10 ckiiagy Ta mapaMmeTpiB TEXHIYHHUX 3aC001B JIsI IPOBOTO PyIIIis BKIIOYAIOTh
JIMIIIE HAsABHICTH B CHUCTEMI BCTAHOBJIEHOI 3ajiekHOoi 010mioTreku SFML ta mocrarHii
pecypcuuii mnotenmian IIK BiamoBigHO 10 00°€My HaBaHTaXEHHsS Ta Mam’ STl

NOTPIOHOTO JJI1 KOHKPETHOI po3po0itoBanoi 2d rpu.

1.5.4 Bumoru 10 indopmaniiiHoi Ta MPOrpaMHOi CYyMiCHOCTI

Cucrema Mae OyTH CyMicHa 3 pi3sHUMU omnepaniianmu cuctemam (Windows, Linux).
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PO3ILI 2
IMPOEKTYBAHHS TA PO3POBKA TH®OPMALINHOI CHCTEMH

2.1 ®yHKUioHAJIbHE MPU3HAYEHHA CUCTEMU

OyHKIIIOHAIBHUM  TPU3HAYCHHSIM  PO3POOJIEHOT CHUCTEMH € OpraHizaifis Ta
MEHE/DKMEHT KJIFOUOBHX 00’€KTIB Ta CTPYKTYp, SKI MOXYTh OyTH BUKOPHCTaHI IJIsI
po3poOku 2d irop.
OyHKI[IOHATBHIMH OJI0OKaMU pO3pOOJIECHOTO ITPOBOTO PYIIIISA €:
o Assets - 3aBaHTaXEHHS Ta MEHEIKMEHT MYJIBTUMEAINHUX pecypciB
(Tekctypu, WpUQTH, ayio)
e Controller - Onuc Ta MEHEIKMEHT 3ac001B BBOIY (KOHTPOJIEPIB)
e View - MeHEKMEHT Ta CKpUIITYBaHHS IIPOBUX KaMep
e Logic - KimrouoBa sorika cucremMu
o Onuc Ta MEHEKMEHT 1rpoBOi (Pi3uKu
o Onuc Ta MEHEIKMEHT KOJI131H Ta B3aeMOIiil Mik 00’ €KTaMu
o Ommc Ta MEHEKMEHT CTaHIB 00’ €KTIB
o MeHemKMeHT TpadiuyHuX aHIMaIlii
o MeHemKMEHT IrpoBUX 00’ €KTIB
o MeHemKMEHT ,,clieH" (KOJICKIIIH IrpOBUX 00’ €KTIB)

e Debug - ba3oBi iIHCTpyMeHTH [Jis1 ie0ary KiItO4OBOi JIOTIKH
3 TOYKM 30pYy EKCIUTyaTaliiiHOro mNpu3HAYeHHs po3poliieHa cHucTeMa Hajaae

pPO3pPOOHMKAM CHUCTEMY MEHEI)KMEHTY Ta MAacUB INPOrpaMHUX I1HCTPYMEHTIB IS

cTBOpeHHs 2d irop.
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2.2 Onuc 3acTOCOBAHNX MATEMATHYHHUX METOIIB
Teopist MHOKUH [5]
Y menemxepi komizii (CollisionManager) (muB. Po3nmin 2.4) peanizoBaHO KOHIICTIT
BU3HAYCHHS ,,a3u* KOMI31i 3 METOI PO3MIMPEHHS MOXXJIMBOCTEH PO3POOHUKIB IS
HaIMCAaHHS CKPUIMTIB B3a€MO/Iii 00’ €KTIB.
IrpoBuii 00’ €KT, Mpu KOMI3il 3 1HIIMM 00’ €KTOM, MOXKE MepedyBaTH y OIHIN 3 TPbOX
da3: start(MomMeHT 3iTKHEHHs), continuous(mocTiiiHa B3aemomis), end(MOMEHT

3aBEPIICHHS B3a€MOIIT).

JIist BU3Ha4eHHs (pa3u KOJI31i BUKOpHUCTaHa TEOPisi MHOXKHH.
[Tpumyctumo icHye 2 macuBu 00’ €kTiB: past(00’ekTH sKi nmepeOyBain y cTaHi KOmi3ii
11T Yac MUHYJIOI iTeparlii) Ta present(00’€KTH y cTaH1 KOMi3ii mij 9ac gaHoi iTepariii),

TOI:

continuous = past () present
start = present - continuous
end = past - continuous

Omnurcana Jiorika Moxe OyTH MPOUTIOCTPOBAHA 3a JOIMIOMOIOI0 HACTYMHOI JlarpaMu:

continuous

phase

Puc.1 «Teopis muoxxkun B CollisionManager»
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V¥ CollisionManager onucanuii (pyHKIIIOHAT peaii3oBaHU HACTYITHUM YUHOM:

Puc.2 «BuznaueHHs ¢a3u Komi3ii»

2.3 Onuc BUKOPUTAHUX TEXHOJIOTIN Ta MOB IPOrPaMyBaHHS

VY mporeci CTBOpEHHsI CUCTEMHU OyJiId BUKOPUCTaH1 HACTYITHI TEXHOJIOTIi:

Moga nporpamyBannsa C++ [1, 6]

- YHiBepcaJlbHa MOBa MPOTpaMyBaHHsI BHCOKOTO PiBHS po3pobiieHa b’spHom

CrpaycTprnyoMm Ha ocHOBI MOBH C.

OO6rpyHTYyBaHHS BUOODY:

C++ Hazae BeJMKI MOXJIMBOCTI YIPaBIIHHS MMaM’ ATTIO, 3a0€3Meuyoun Olibliie
KOHTPOJIIO, THYYKOCTI Ta ONTUMI3alli]l I'POBUX PECYpPCiB

C++ cywmicHuii 3 HH3bKOpiBHEBOIO C 1 MOBOIO aceMOiepa, IO MOJErIIye
PO3pOOHUKAM IrOp B3a€EMO/III0 3 KOMIIOHEHTAMHU alapaTHOTO PiBHS

C++ e koMMIiIbOBaHA MOBa, IO 3a0e3Meuye Kpally MPOIyKTUBHICTH Mija dac

BUKOHAHHA IIporpam
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Bioaioreka SFML [2]

- Kpoc mnardopmua 616mioTeka st po3poOKH MpOrpaMHOTo 3a0e3MeueHHs,
OpU3HaUYe€Ha Il 3a0€3MEeYeHHs MPOCTOr0 MPOrpamMHOro iHrepgdeicy s pi3HUX
MYJBTUMEIIMHIX KOMIIOHEHTIB KOMIT FOTEPIB.

OOrpyHTYyBaHHS BUOOpY:

e SFML nammcana Ha C++, 1110 03Ha4a€ BUCOKY IIBHJIKICTh BUKOHAHHS Ta J00pYy
cyMmicHicTh 3 C++
e Hapmani 6i6mioTexor0 iHTEpdeiicn MyITbTUMENIMHUX KOMIIOHETIB CIPOIIYIOThH

CTBOPEHHSI TMPOTPaAaMHOTO (YHKIIIOHAy Ta CTPYKTYpH pyIIis BOJHOYAC

3aJIMIIAI0YM 332 PO3POOHMKAMU MOXKIIMBICTH PO3IIMPEHHS HU3BKOPIBHEBOTO

(dyHKIIOHATY
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2.4 Onuc CTPYKTYpH CHCTEMH TA AJTOPUTMIB ii PyHKIIIOHYBaHHA

Jloriuna cTpykrypa:

3aranpHa JIOTiYHA CTPYKTypa pylIiss MOXKe OyTH HpOUTIOCTPOBaHA 3a JOMOMOTIOIO

HACTYIIHOI J{larpaMH:

DebugEntity DebugEntityManager

DebugVariable  ———— DebugVariableManager =

Puc.3 «Ctpykrypa irpoBOro pyIuis»

CTpyKTypy, MpOLTIOCTPOBaHY BHIIEe, MOHA Ha3BaTh «Component - Manager» (CM)
CTpYKTyporo. Sk BuAHO Ha Puc.2, KO)KEH KIOYOBUN KOMIIOHEHT CUCTEMH MA€ CBOTO

BIJIMOBITHOTO MEHEKEPA.

Ba3oBi moHaATTS
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MeHexxep KOMIIOHEHTIB:

Mera MeHex:Kepa KOMIIOHEHTIB: 30epiraHHs KJIIOYOBMX KOMIIOHEHTIB Ta IX

oprasi3aliisi y roJJIOBHOMY ITUKJII PYIIisl.

JIoriyHO MeHeI:KepH MOKHA MOAUINTH HA HACTYIIHI THIIN:
Universe

- TOJIOBHHMI MEHEKEP Ta came 1HTepdeiic 1yisl BAKOPUCTaHHA pyIis. MiCTUTH B
co0i TOJIOBHMM IUKI PyIIisl y SKOMY OpPraHi30BaHO TMOPSAOK BHKOHAHHS 1HIIUX
MEHEIXKEPIB.
MeHeq:kep BUIIIOTO MOPSIAKY

- CKJIQJIHMI MEHEKEp MEeTa SIKOTO OpraHizailisl BiJIMOBIIHUX 00’ €KTIB a TaKOX
YIPABIIIHHS MACUBOM KIIFOUOBUX MEHEIKEPIB
KarouoBuii MmeHemxep

- MPOCTHUM MEHEHKEP METa SKOTO JIMIIIE OpraHizallis BiAMOBITHUX 00’ €KTIB

MeHe:Kepu TAKO0XK MOAIISIOTHCS 32 MPOTPAMHOI0 CTPYKTYPOIO:
3a TunoM 30epiraHHs KOMIIOHEHTIB:

- VectorManager

- ViewManager

- LabelManager
3a cekuiero NMKIY AKa 00POOJIIOETHCA:

- EventManager

- UpdateManager

- DrawManager

lepapxiuHuil MOALT MEHEMKEpPIB MOXE OyTH NPOUTIOCTPOBAHUN 3a JOMOMOIOIO

HACTYIIHOI J{larpaMu:
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By storage type E By loop section processed

VectorManager

ViewManager - UpdateManager

LabelManager anager DrawManager

ControllerManager

CollisionManager

Puc.4 «Knacosa iepapxiss MEHEKEPIB»

KarouoBuii KOMIIOHEHT:
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Meta KJII040BOr0 KOMIIOHEHTA: OMKC KOHKPETHOT YACTHHH (PYHKITIOHAITY CUCTEMHU.

JIoriyHo KJII0Y0Bi KOMIIOHEHTH MOKHA l'[OIli.JII/ITI/I Ha HaCTyl'[Hi THIIHA:
KoMnoneHt BHUIIOI'0 MOPHAIAKY: KOHTGﬁHGp JJIS KIIFOYOBUX KOMITOHCHTIB

KarouoBuii KOMIIOHEHT

CTaH KOMIIOHEHTA

Jlesiki KOMIOHEHTH (31e01IbIIoro y ¢yHKIioHanbHOMY O7omi Logic) peani3oByroTh
KOHLIENT «CTaHy». KiltouoBHif KOMIOHEHT MOJKe IepedyBaTu y OIHOMY 3 TPhOX CTaHIB:
active, paused, hidden.

CraH, y sikoMy TepeOyBae KOMIIOHCHT BIUIMBA€ HA MOTO 00poOKy (a00 mMpUIUHEHHS

00pOoOKH) MEHEKEpaMH Y TOJIOBHOMY ITUKJII PYIIIis.

Konment craniB Moke OyTH MpOLTIOCTPOBAHUH 3a JOIMIOMOTOI0 HACTYITHOI JiarpaMu:

Universe::loop()
Process events
Active Components

MotionUInit

Out of loop

Active Components
Hidden Components

Active Components

Paused Components

AnimationCluster

Puc.5 «O0poOka KOMIIOHEHTIB B 3aJIEAKHOCTI BIJl 1X CTaHy»

T'onoBHMH HMKJI pyLUiA

Knac Universe, peanizoBye roJOBHUHN IIUKJ IFPOBOTO PYIIIsl.
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T'oroBHMM HMKJI PYLIIA NOAIISIETHCH HA HACTYIIHI CeKii:
Events:

- OTpUMaHHS Ta OO0poOKa MOl 1HIIHOBAaHUX KOPHCTyBaueM (HAINpHUKIaa
00poOKa KHOMOK KOHTpoJiepa ado KiiaBiaTypH)
Updates:

- OHOBJICHHSI KJIFOYOBHUX KOMIIOHEHTIB Ta 00 €KTIB (HANpHUKIAA 3MiHA MO3MUIIIT
00’€eKTa rpaBLs y IrPOBOMY HPOCTOPI)
Draws:

- IPOPUCOBKA ITPOBUX 00’ €KTIB

BinHomeHHs1 10 MeHeIKepiB Ta KOMIIOHETIB:

Menemxepu 0o0poOIIOIOTE OAHY a00 JACKUIbKa CeKIii MUKy (BU3HAYAETHCS
HaCJIIyBaHHSIM OJHOTO a0o0 JeKiIbKoX 3 KiaciB EventManager, UpdateManager a6o
DrawManager) (auB Puc. 3).

CraH KOMIIOHEHTa BU3HAYA€ YU 0OpOOITIOBATUMETHCS BiH Yy 3adaHiil cekiii (nquB. Puc.

4).

Delta Time [3]
Takox y mukJii oouncioeTses delta yac (yac Mix iTepaiisiMyi TOJIOBHOTO ITUKITY PYIITis)
JUTSI KOPPEKTHOTO BCTAHOBIICHHS YAaCTOTH KaJApIB Ta s JCIKUX OOYUCIICHb

MEHE]IKEPIB.

CexI1ii UKy Ta MOPSAIOK X 0OpOOKHN MEHEKEepaMH MOKe OyTH MPOLTIOCTPOBAHUIM 32

JIOTIOMOTOF0 HACTYITHOI Jllarpamu:
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Universe::loop()

Debu

DebugEnt

Puc.6 «['onoBHUM ITUKIT PyIIis»

JleTanibHUM omuC 0JIOKIB TA KOMIIOHEHTIB CHCTEMH

Baox Assets:
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TextureSheet

sf::Font AssetsManager

sf::Sound

Puc.7 «CknanoBi 650Ky Assets»

IIpusHayeHHs:
Cki1aioBl JaHOro OJIOKY BIJIIIOBIJAKOTH 3@ 3aBAHTAKEHHS, 30€piraHHs Ta MEHEIPKMEHT

MYJIBTUMENIMHUX PECYPCIB TPH

CrkuanoBi 0J10KYy:
TextureSheet — KOMIIOHEHT SIKMI ONUCY€ TEKCTYPHUMN JIUCT
- Koncrpykrop:
1HIIIIO€ MACHB KBA/IPATIiB TEKCTYP 3a 3aJJaHUMHU KOOPAUHATUMHU

30epirae TEKCTYypy Ta JOKallil0 TEKCTYPH

- getLocation():

MOBEPTAE JIOKAIIIO TEKCTYyPH
- getTexture():

MOBEPTAE TEKCTYPY
- getTextureRect(n, ...):

[I0BEpTAE KBaJpar N — 01 TEKCTYpH
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Font — xomMnoHeHT sikuii onucye mpudt

Sound — KOMIIOHEHT SIKUI OMUCY€ 3BYKOBUH €(EeKT

AssetsManager — MeHeKep KU came 3aBaHTaXKye Ta 30epirae 3a3HayeHi pecypcu
- loadTextureSheet(...):
3aBaHTAXYE JIUCT TEKCTYP
- loadFont(...)
3aBaHTaXy€e MPUPT
- loadSFX(...)
3aBaHTaXXy€ 3BOKOBI €(peKTH
- specifyMusicLocation(...):

3aBaHTAXYE JIOKAIlII0 ayaiodaitiry

Ipuxiag BUKOPUCTAHHS:

Puc.8 «IIpukiiag 3aBaHTaK€HHSI TEKCTYP»

Biaok View:
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ScriptedView — & ScriptedViewManger

Puc.9 «Cxnanosi 610ky View»

IIpu3HayeHHs:

CknaioBi OJIOKY HaJJal0Th MOYKJIUBICTh CTBOPEHHS CKPHUIITIB JIJIsl IPOBUX KaMep.

CkaanoBi 0J10KYy:
ScriptedView — KOMIOHEHT SIKHMI OMMKMCY€E CKPUNT €KpaHy (KaMepH )
- script():

CKPHIT KaMepu
ScriptedViewManager — MeHeDKEp KUl 3aBaHTaXye Ta BKItodae ScriptedView y
TOJIOBHUU ITUKJI PYIIIis.

- update():

ITEpy€ CKPUNITH 3aPEECTPOBAHUX KaMep Y IUKIII PYTIIis

Ipukaag BUKOPUCTAHHS:
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Puc.10 «IIpuknan HanucaHHsS CKPUIITY KaMEPH»

Baok Controller:

= Controller

Controller ControllerManager

Puc.11 «Cxnanosi 6moky Controllery

IIpu3HayeHnus:
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CkutazioBi 670Ky HaJJal0Th MOXKITMBICTh CTBOPEHHS CKPUNTIB AJI IFPOBUX KOHTPOJIEPiB

Ta 3ac001B BBOLY.

Ckaanosi 0/10Ky:
Controller — KOMIOHEHT KU ONUCY€E KOHTPOJIEP
- script():
CKpPHUIIT KOHTpoJIepa
ControllerManager — wMeHemkep SKHI 3aBaHTaXye Ta BKIO4Yae QyHII -
KOHTPOJIEPU y TOJIOBHUN LUK PYILIis.
- processEvent(...):
ITEpy€ CKPUITH 3aPEECTPOBAHNUX KOHTPOJIEPIB Y LUK PyIIis

Ipukaag BUKOPUCTAHHS:

= :: Controller{

Puc.12 «Ilpuknan HanucaHHs CKPUNTY PYXY I'PaBId 3a JOIMIOMOTIOK0 KJIaB1aTypy»

Baok Logic:
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ScenebManager

Entity EntityManager

Sprite SpriteManager

MotionLUnit -+  MotionUnitManager

CaollisionShape(s) —— = CollisionShapeManager

ClickableShape -+ ClickableShapeManager

SpriteText SpriteTextManager ——

AnimationCluster AnimationManager

TextureSequence

StateCluster StateManager

Collisioninteraction CollisionManager

DebugEmntity —— = [DebugEntityManager

DebugVariable =+ DebugVariableManager _

lafeuepauaosiade]

Jabeuepauaoswung

Puc.13 «Ckianosi 61oky Logic»

IIpusHayeHHs:

CkiazioBi OJIOKY OMUCYIOTh TOJIOBHUHM (DYHKIIIOHAJ IrPOBOTO PYIIIis.
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Omnuc:

VY naHomy pyuuii s CTBOPEHHsI ITpOBUX 00’ €KTIB BUKOPUCTOBYETHCS JIMIIE
onuH komrnoneHT — Entity. To6To Bce, mo BinoOpaxaeTbes Ha ekpadi € Entity.

3anexxHo BiJ Tuny Entity sikuii moTpiOHO CTBOPUTH, PO3POOHUK MA€ MOKITUBICTh
noati 0 HBOro HacTymHi ckiaaoBi (Sprite, PhysicalObject, CollisionShape,
ClickableShape, SpriteText, Animation, StateCluster). Hampuknan, xkHomka — 11e
Entity sikuit Bkitodae B cede Sprite Ta ClickableShape, a 06’exT rpaBust — 11e Entity
akuil Bkiaodae B cebe Sprite, MotionUnit ta CollisionShape. Inmmumu croBamu,
PO3pOOHUK, 3aJIEKHO BiJl CBOIX MOTPEO, Mae CBOOOY CTBOPUTH Oy/Ib-sKy KOMOIHAIIIIO

00’ekTiB y koMInoHeHTI Entity.

Ckaanosi 0J10Ky:

Sprite - kitouoBa ckiagoBa Entity. CkiiagoBi onucaHi HUXKYE MalOTh MOCUJIAHHS HA
Sprite Ta MOXXyTh 3MIHIOBaTH HOro arpuOyTH ab0 BHU3HAYATH CBOKO MO3UINIO
BIJIHOCTO HbOTO. Sprite OMUCy€e MO3UIIII0 Ta TEKCTYPY 00’ EKTY.

SpriteManagaer
- draw(...):

MaJIIO€ 3apeECTPOBaH Sprite Ha eKpaHi

ClickableShape - cknagoBa Entity sxa mo3Bosisie ctBoputu (popmy ajis 0OpoOKH
HatuckaHHsA Mumiero. [Ipu Hartuckanni mumero Ha ¢opmy ClickableShape Oyme
BUKOHAaHA 3aJ]aHa PO3POOHUKOM (DyHKITIS.
-action():
¢byHKIist 00pOOKM HATUCKAHHS
- offset:
3HAYEeHHS 3MILIEHHs (POpMH BIZHOCHO Sprite
- align():
BUpPIBHIOE (popMy BiJIHOCHO Sprite BpaxoByroun offset
ClickableShapeManager
- update(...):
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BupiBHIOE opmu 3apeectpoBanux ClickableShape
- processEvent(...):
iTepye ¢yHkuii 00poOku Hatuckanus 3apeectpoBanux ClickableShape y

UK pyIIis

SpriteText - cknanosa Entity sika 103BoJisi€ J0AaTH TEKCT BIAHOCHO Sprite.
- offset:
3HAYEHHS 3MIINIEHHS TEKCTY BITHOCHO Sprite
- align():
BHUPIBHIOE TEKCT BIJHOCHO Sprite BpaxoByrouu offset
SpriteTextManager
- update(...):
BHUPIBHIOE TEKCT 3apeecTpoBanux SpriteText
- draw(...):

MaJIo€ TEKCT 3apeecTpoBaHux SpriteText Ha ekpaHi

TextureSequence — KOMITIOHEHT KM OMUCYE MOCIIJOBHICTh TEKCTYP
- sequenceRects:
KBaJIpaTH 3aJJaHUX TEKCTYP MOCITyIOBHOCTI
- textureSheet:
TEKCTYPHUM JIUCT MOCIIIIOBHOCTI
AnimationCluster = —  KOMHOOHEHT —  KOHTEWHEp TextureSequence.
BukopuctoByeTbCsi 11 CTBOPEHHSI Ta TpyIHyBaHHS BCIX aHIMAIll JEsSKOro
KOHKPETHOTO Sprite.
- animationDelayMilliseconds:
gac MIXK KaJipaMH aHiMarii
- addTextureSequence(...):

nonae TextureSequence 10 KOHTEHHEPY
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- setCurrentTextureSequence(...):
BCTAHOBJIIOE aHIMALIIO SIKa Hapa3i ITepy€eThCs
- getCurrentTextureSequence():
MOBEpTaE aHIMAIIIIO KA Hapas3i ITepyeThCs
- run():
ITEepye TEKCTYpPH MOTOYHOT aHIMAITll y IIUKJII PyIIIis
AnimationManager
- update(...):

ITEepye TEKCTYpH BCix 3apeecTpoBanux AnimationCluster

State — onmcye konkpetHuii cran Entity. Mo)ke BUKOPUCTOBYBATHCH JIJIsl CITPOIIEHHS
HaIlMCAaHHS aJTOPUTMIB TPaBIIs Ta IHIIUX 00’ €KTIB I'PH.
- enterScript():
CKPHIIT BXOIY B CTaH
- exitScript():

CKPUIT BUXOY 31 CTaHy

- updateScript():

CKPUIT SKUH IMOCTIMHO BUKOHYETHCS P aKTUBHOMY CTaH1
StateCluster — KOMIIOHEHT — KOHTeWHep State. BUKOpHCTOBY€eThCS AJI Oprasizanii
cTaHiB KoHKpeTHOro Entity.

- getActiveStates():
MOBEPTAE BC1 MOTOYHI aKTUBHI CTaHU
- getActiveStateNames():
MOBEPTAE HAa3BU BCUX TIOTOYHUX AKTUBHUX CTaHIB
- activateState(...):
pOOUTH 3aJIaHUI CTaH AKTUBHUM
- deactivateState(...):

ACAKTUBY€ SaﬂaHI/Iﬁ CTaH

33



- isStateActive(...):
noBepTae IHPOPMaIiIO PO AKTUBHICTb CTaHY
- states:
BCl CTaHM KJIaCTEPy
StateManager
- update(...):

iTepye updateScript Bcix akTuBHHX Stat

[Ipukiia BUKOPUCTAHHS CTaHIB JUIsl OMKUCY PYXY TPaBIIs:
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= :: Controller{

Puc.14 «Cranu pyxy rpaBLs»

MotionUnit - ckianoa Entity sika momae ckpurntu Ta 3MiHHI 1711 00poOKH (Di3uKH.
MotionUnit Bkitouae B cebe Hablp 3MIHHHMX SKI ONMUCYIOTH (DI3UYHI BIACTUBOCTI
00’€ekTy (IUBHUJIKICTh, IPUCKOPEHHS) Ta HA/Ia€ MOXKJIMBICTh MAHIMYJIFOBATH MO3ULIEIO
Sprite B 3a71€KHOCTI BiJl 3HAUCHHS 3a3Ha4eHUX 3MiHHUX. J[aHa kOMOiHAIlIS 3MIHHUX 31
CKpPHUIITOM HAaJa€ MOXJIMBICTh CTBOPEHHSI TakuX (I3MYHUX SABUI K TCpaBiTallis,
IMITyJIbC, CHJIA TEPTS Ta 1H.

- velocity:
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3HAYEHHSI OUCTPOTH
- acceleration:
3HAYEHHS! TPUCKOPEHHS
- extraProperties:
KOHTEWHEep JUIsl 101aTKOBUX (PI3UYHUX BIACTUBOCTEH
- constantForces:
KOHTEHHEp MOCTIMHUX CHJT
- fieldForce:
KoHTeMHep cui ¢i3. [Toms
- addComputationScript(...):
J0J]a€ CKPUNT O0UUCIEHHS (P13UKU
- update(...):
ITEpy€ BCl CKPUIITU OOUYMCIICHHS Y 33JaHOMY MOPSIAKY
MotionUnitManager
-update(...):

ITepye CKpUNTH OOYUCIICHHS BCiX 3apeecTpoBannx MotionUnit

CollisionShape - KOMITOHEHT KU1 onUCy€e POPMY TSI OOUHCICHHS KOMi31H.
- offset:
3HAYEeHHS 3MILIEHHs (OpMH BIZHOCHO Sprite
- collisionGroups:
MacHB IpyIl 0 SIKUX HAJICKUTh JaHa popma
- getMeasurements():
nmoBepTae gaHi mpo popmy
- align():

BUpiBHIOE (hOpMy BiTHOCHO Sprite BpaxoByrouu offset

CollisionShapeManager

36



- getComponentsByCollisionGroup(...):
MOBEPTAE BC1 KOMIIOHEHTH 3a/1aHOT TPYITH
- update(...):

BUpiBHIOE BCi 3apeectpoBani CollisionShape

CollisionInteractions — KOMIIOHEHT SKHUIl ONHUCYE B3AEMOJII0 MDK TpylaMu
CollisionShape
- initiatorGroups:
KOHTEWHEp Ha3B IPYII IHIIIATOPIB KOJTi31i
- recipientGroups:
KOHTEMHEp Ha3B IpyM CIpUMadiB KOI131i
- collisionDetectionAlgorithm(...):
GyHKLIsA anropuTMmy AeTekuii komisii Mixk 00’ ekramu rpyn CollisionShape
- startPhaseCollisionResponse(...):
CKPHIIT IMOYATKY KOJi311
- continuousPhaseCollisionResponse(...):
CKPHIIT MOCTIHHOT KOJIi31i
- endPhaseCollisionResponse(...):
CKPHIIT 3aKiHYSHHS KOJi311
- pastCollisions
KOJI1311 IONepeaHbO1 1Tepanii
CollisionManager
- updateCollisions():

o0po0mroe Bci 3apeectposani CollisionInteraction.

Entity — KOMIIOHEHT SIKHil onucye 00’ €KT Ipu
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- sprite: quB. Sprite

- motionUnit: guB. MotionUnit

- collisionShapes: macuB CollisionShape (quB. CollisionShape)
- clickableShape: auB. ClickableShape

- spriteText: quB. SpriteText

- animationCluster: guB. AnimationCluster

- stateCluster: qus. StateCluster

- activateEntityParts():
NepeBOIUTH BCl cKiaioBl Entity y cTaH active
- pauseEntityParts():
nepeBoAnTh Bei ckiaanoBi Entity y cran paused
- hideEntityParts():
NepeBOINTH BCI ckianoBi Entity y cran hidden
EntityManager
- registerComponent(...):
PEKYPCUBHO PEECTPYE KOMIIOHEHTH SIK1 BKJItoyae Entity
- deregisterComponent(...):

PEKYPCUBHO BHUIAJII€ KOMIIOHEHTH sK1 BKIItoyae Entity

Scene — KOMITOHEHT - KOoHTeWHep A Entity. Moxke BUKOPHUCTOBYBATUCH AJISL OMHUCY
IrpOBUX PIBHIB UM €KpaHiB IHTEP(ENCY.
- addEntity(...), addEntities(...):
nonarThk Entity 10 koHTEHHEpY
- addDebugEntity(...), addDebugEntity(...):
nonatote DebugEntity 1o konTelinepy
- activateSceneParts():
NEpPEBOJUTH BCI CKIJIAJIOBI Scene y CTaH active

- pauseSceneParts():
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MepEeBOANTH BCi CKJIaA0B1 Scene y cTaH paused
- hideSceneParts():
NEepeBOANTD BCl CKIaA0Bi Scene y ctad hidden
SceneManager
- setupDebug(...):
iHimiroe QyHKIioHAT aedary
DrumSceneManager — MeHeKep y IKOMY, Y IaHU MOMEHT 4acy, JIMIIE OIHa Scene
MoXxe OyTH aKTHBHA
- setCurrentScene(...), alignScene():
BCTAHOBIIIOE AKTUBHY Scene
LayerSceneManager — MeHEIKep y AKOMY KUIbKa Scene MOKyTh OyTH aKTUBHUMH

OJHOYaCHO

baok Debug:

DebugEntity —— & DebugEntityManager

DebugVariable —— & DebugVariableManager

Puc.15 «Cxkmanosi 6moky Debugy»

IIpusHayeHHs:

CkiazioBi 010Ky OMUCYIOTH Ae0ar (pyHKIIOHAI IrPOBOTO PYLIis.

CrkuanoBi 0J10KYy:
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DebugEntity — mapHuii koMmoHeHT 1t nedary KOHKpeTHuX 00’ ekTiB Entity.
- costomCollisionShapeBorderSettings:
KoHTelHep HajamTyBanb CollisionBorder
- generateCollisionBorders():
reHepye pamky HaBkoJio CollisionShape 06’ ekty
- addExtraDebugFunction(...):
no/1a€ 1oaaTkoB1 QyHKINT s Aedary
- getExtraDebugFunctions():
MoBepTae A0/aTKOB1 yHKITT Jy1s 1edary
DebugEntityManager
- draw(...):

iTepye nonarkoBi pyHkiii Ta mantoe CollisionShapeBorder Ha expani

DebugVariable — 3minHa, sika onucye aesky aedar iHdopmarliro.
- valueUpdateScript():
CKPHIT OHOBJICHHS 3HAYEHHS 3MiHHOT
- value
3HAYEHHS 3MIHHO1
DebugScreenManager
- addDebugVariable(...):
nonae DebugVariable no konTelinepy
- getDebugVariables():
noBepTae Bci 3apeectpoBani DebugVariable
- updateDebugVariables():
OHOBJIIOE BCI1 3apEECTPOBaH1 3MiHHI Je0ary

2.5 O0rpyHTYBaHHS Ta OpPraHi3aiisi BXiJHMX Ta BUXIIHUX JaHUX MPOrpaMu

Bxinni gaHl cucTeMU NPEACTaBISAIOTh CO00I0 Oyab-siki moaii (HATUCKAHHS)
1HIIIOBaHI MPUCTPOSIMH BBONY (KjaBiaTypa, Muia). 3a3HadeHl MOl KOMYIOThCA

o010morexoro SFML.
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2.6 Onuc po3po0dsieHol cucTeMHu

Cucrema € HaOOpOM IHCTPYMEHTIB Ta (DYHKIIIOHATY MPU3HAYEHOTO JIJISI CIPOIIECHHS

po3po6ku 2d irop.

2.6.1 Bukopucrani TexHiuHi 3aco0u

Tak sixk cucrema € HAOOPOM 1HCTPYMEHTIB, IS pOOOTH CHUCTEMHU MOXKE OyTH
BUKOpUCTaHa Oylb-fKa MallMHA 3 HAsSBHOIO B CHCTEMi BCTAHOBJICHOIO 3aJIC)KHOIO
010m10Trekor0 SFML Ta gocTarHiM pecypCHUM MOTEHLIAJIOM MAlllMHHU BIATOBIAHO 10

00’eMy HaBaHTa)KECHHsI Ta IMaM’ Tl MOTP1IOHOTO 711 KOHKPETHOT po3po0mroBanoi 2d rpu.

2.6.2 BukopucTaHi nporpamHi 3acoou

Pobota cuctemu nporecToBaHa Ha MallllHi 3 onepaiiitHoro cucremoro Ubuntu
22.04.2 LTS.

JUisi KOMITUIALT MporpamM HalMCaHWX 3a JIOMOMOIOI0 CHUCTEMH BUKOPUCTAHO

xommuaTop gee 11.3.0 ta inctpyment CMake.

2.6.3 BUKJIMK Ta 3aBAHTAKEHHS NPOTPaMH
J1J1st BAKOPUCTAHHS CUCTEMU PO3POOHUK MOBUHEH BUKOHATH HACTYITHUN MIHIMAJIbHHM
HaO1p Aii:

1. Homaru daitn 3 xogom pytris «SGE.hpp» 10 cBoro mpoexTy.

41



2. Bxatounta aitn pyiiis 10 CBOTO MPOEKTY:

Puc.16 «IIpuknan koay BKIFOUCHHS (ailiry pyurisny

3. InimitoBaTu Ta HaJMaAMITYBaTH BIKHO mporpamu. Hanpukman:

Wodel 1000, 600 "Test™ );

Puc.17 «Ilpuknax xony iHimiamii BIKHa IPOTrpamMm

4. TnimitoBatu 00’ ekt Universe Ta, 3a moTpedu, gedar MeHeIKepHu:

:Unilverse

Puc.18 «IIpuknanu komy iHimiaIii pyis»
5. Onucaru (yHKIIOHAT IPOTPaAMHU.

6. 3ammyCTUTH TOJOBHUM UK PYIIIis:

Puc.18 «Kop 3amycky MUKy pymIisny

2.6.4 Onuc inTepdeiicy kopucryBaua

Jlana cuctema € NporpaMHHUM IrpOBUM pYyLIiEM, TOMy HE Hajdae iHTepdeicy
KOpUCTyBaya y 3BUYailHOMy #Horo po3yMiHHi. CucreMa Hajae Mporpamicram

MOJKJIUBICTh CTBOPIOBATH 1HTEpdEcH i moTped X MPOEKTIB Ta rop.
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Cuctema peanizoBye abctpakiiii DebugVariable Ta DebugScreenManager siki
JO3BOJISIIOTE  PO3POOHMKAM BHBOAMTU pEJIEBaHTHY nebar iH(opmaiilo y BIiKHO
Iporpamu.

Hampuknan:

|

Puc.19 «Kop cTBOpeHHS 3MIHHO1 B11I0OpaKeHHSI MO3UITT TPaBIIsDH)

Taxki 3MIHHI MOXXYTh BUKOPHCTOBYBATHUCH JJIsl BUBOY 1H(OpMaIlii Mpo HasBHI CTaHH

00’ €KTY, TO3UIIi10, IBUJIKICTh, IPUCKOPEHHS, CUJIU SIK1 A1I0Th Ha 00’ €KT TOIIO.

Puc.20 «IrpoBe BIKHO 3 CTBOPEHUMHU PO3POOHUKOM Jedar 3MiHHUMUY

Takox mpumipoM, BUKOPUCTOBYIOUM Entity 3 komOiHaIl€l0 KOMIOHEHTIB Sprite Ta
ClickableShape, po3poOHIKH MOXXYTh CTBOpPIOBaTH KHONKU. BukopucroByroun Entity
3 KOoMOiHaIli€l0 KOMIOHEHTIB Sprite Ta SpriteText, po3poOHUKN MOXYTh BUBOAUTH

TEKCT Ha €KpaH.
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Puc.21 «KHormka Ta TEKCTOBUH 00’ €KT»

PO311JI 3
EKOHOMIYHHMH PO3I1JI
3.1 Po3paxyHOK TPYAOMICTKOCTI Ta BapTocTi po3poOku iHdopmauniiiHol
CHCTEMH
ITouaTkoBi1 maHi:
1. mepenbauyBaHe unciio onepaTopis iHGopmaiiitHoi cuctemu — 2300

2. koeiieHT KOpeKLii mporpamMu B Xoi ii po3pooku — 0,1
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3. Koe(DIIieHT CKIaIHOCTI TPOrpamMu — 2

4. roguHHa 3apo0iTHa miara nporpamicta — 2000 rpu/rox [9]

5. koediieHT 301IbIIEHHS BUTPAT Mpalli B HACTIIOK HEJOCTaTHBOTO OIMUCY 3a/Ja4l —
1,2

6. koediieHT KBamidikalii nporpamicta, 0OyMOBJICHHI BiJl CTaXy poOOTH 3 JTaHOIO
cremianbHicTIO — 1,1

7. BapticTh MamuHoO-Toquan EOM — 20 rpu/roa

HopmyBannst mpani B mpoueci crBopeHHs 13 iCTOTHO yCKJIagHEHO B CHITY
TBOPYOrO Xapakrepy npaui nporpamicra. ToMy TpyaomicTKicTb po3poOku 113 moxe
OyTH po3paxoBaHa Ha OCHOBI CHCTEMH MOJCJICH 3 PI3HOK TOYHICTIO OIIHKH.
HopmyBanHus npani B npotieci ctBopeHHs [13 iCTOTHO yCKJIaJHEHO B CHILy TBOPYOTO
Xapaktepy mpaili mporpamicta. Tomy TpyaomicTkicTe po3poOku I13 moxe Oytm
po3paxoBaHa Ha OCHOBI CUCTEMH MOJIeJIel 3 P13HOIO TOUHICTIO OIIHKH.

TpynoMICTKICTh pO3poOKH 1H(POPMAIIHHOI CUCTEMH MOXKHA PO3paxyBaTd 3a

dbopmyIoro:

t =t,+t, +t,+t; + toy, + ty, JOAUHO-TONUH, (3,1)

Jie fo- BUTPATH Mpalll Ha MiJrOTOBKY M OMHUC MOCTaBJIeHO1 3a1a4i (mpuiiMaeTbest S0
JIFOJIMHO-TOJIUH);

t, - BUTPATH Mpalli Ha JOCIIKCHHS arOPUTMY PIIICHHS 3a]1a4i;

lo~ BUTpATH Mpaill Ha PO3pPOOKY OJIOK-CXEMHU AJITOPUTMY;

t,-BUTPATH TIPAIll HA MPOTPAMyBaHHS 10 TOTOBIM OJIOK-CXEM1 Ta MOHTaXXy TPUJIALY;

tom-BUTPATH TIpalll HA HAJIAroJKeHHsI iHdopmarliiHoi cuctemu Ha EOM;

fy - BUTpATH MOpalll Ha M1JrOTOBKY JOKYMEHTAIII1.

CkiaioBl BUTpaTd Mpalll BU3HAYAIOTHCS YEpe3 YMOBHE YHCIO OMNEPaTopiB y
1H(hOpPMAaLIIITHOT cUCTEMH, SIKE PO3POOIISIETHCS.

YMOBHE 4HCIIO onepaTopiB (MiAIPOrpam):
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Q=q-C-(1+p),

Ie ¢ - nepeadadyBaHe uncio omneparopis (2300);
C - xoedimienT ckmamgaocTi iHPopMmariitHoi cuctemu (2);
p - koedimmienT Kopekiii iHpopMaIliifHoi cucteMu B xoi ii po3pookwu (0,1).

3BI1JICM YMOBHE YHUCJIO ONepaTopiB iHPOpMaLIHHOT CUCTEMHU:

O = 2300 *2 * (1 +0.1) = 5060

Butpatu mparii Ha BHBUEHHS OIKCY 3ajadi f, BU3HAYAETHCS 3 ypaxXyBaHHSIM

YTOYHEHHsI OMMHKCY 1 KBajidikalii mporpamicra:

_ _QB
U™ (75.85)k °

JIIOJTMHO-TOJIMH,

ne B - xoedimieHT 30UIBIIEHHS BUTpAT IMpalll BHACIIIOK HEJOCTAaTHHOTO OMHUCY
3aJ1a4i;

k - xoedimienT kBamidikaiii mporpamicra, 00yMOBIEHUH BiJl CTaXKy poOOTH 3 TaHOT
cnenianbHOCTI. [Tpu cTaxi pobotu Bix 1 10 2 poku BiH ckianae 1,1.
[Tpuiimemo 301TbIICHHS BUTPAT Ipalli BHACTIIOK HEJOCTaTHROTO OMHKCY 3aBJIaHHS HE
oubme 50% (B = 1,2). 3 ypaxyBanusaMm koedimierTa kBamidikaiii k = 1,1, orpumyemo

BUTpATH npaui Ha BUBUCHHS OIIMCY 3aBJaHHA:

L= (5060 * 1,2) /(75 * 1,1) = 73.6 m0nMHO - TOJUHM.

Butpatu mpami Ha po3poOKy airoputMmy pIlICHHS 3a7adl BHU3HAYAIOTHCS 3a

dbopmyIoro:

Q

ty = Go25) % » JHOMHO-TOIHH, (3.2)
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ne O — yMOBHE YHCIIO orieparopiB iHdopmarlliitHoi cuctemu;
k — xoedimieHT kBamidikamii mporpamicra.

[lincraBuBIIM BiANOBIIHI 3HaYeHHS B popMmyity (3.2), OTpUMAaEMO:

te= 5060/ (20 * 1,1) = 230 mr0AUHO-TOIHH.

Butpatu Ha ckiagaHHd T[porpaMHd IO TOTOBIM OJIOK-CxeMi Ta

1H(popMaIiitHOT CUCTEMU:

t, = —2

= m , JJFIOOUHO-T'OANH.

tn= 5060/(25* 1,1) = 184 nroauHO-TOAWHHU.

Burtparu nipaii Ha HanaromkeHHs iHpopMalliiHoi cuctemu Ha EOM:

34 YMOBH aBTOHOMHOI'O HAJIAro/pKCHHA OJAHOI'0 3aBAaHHA:

Q

torn = gy » JEOMMHO-TOIIIH.

tomn= 5060 /(5 - 1,1) =920 mroguHO-TOIHH.

34 YMOBH KOMIIJICKCHOT'O HAJIArO/[’KCHHA 3aBAaHHA:

tk, =15ty , TIOTMHO-TOINH.

t oma= 1,5 - 920 = 1380 mroauMHO-TOIHH.

MOHTaXy

Butparu npaiii Ha miAroOTOBKY JOKyMEHTAIlli BU3HAYAIOTHCS 32 (DOPMYIIOLO:

ty =ty + ty , JIOIMHO-TOMUH,
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i€ 1op=~TPYAOMICTKICTD ITiITOTOBKU MaTepiaIiB 1 pyKOIHCY:

__ o _
tap = G20y % » HOMMHO-TOMIUH,

too - TPYILOMICTKICTh peAaryBaHHsI, Ie4aTKu i opOpMIIEHHS TOKyMEHTAIlii:

tyo = 0,75 t,, , TIOOUHO-TOAUH.

Ap >

[lincrapnstouun BiIMOBIAHI 3HAYEHHS, OTPUMAEMO:

top =5060 /(20 - 1,1) =230 q10AMHO-TOIUH.
too=0,75 - 230 =172,5 m1oquHO-TOAUH.

1h=230+172,5=402,55 nonuHO-TOA1H.

[ToBepratounce 10 opmymu (3.1), OTpUMaeMO MOBHY OIIIHKY TPYAOMICTKOCTI

PO3pOOKH MPOTPAMHOTO 3a0€3MEeUEHHS:

t1=50+23,6+230+ 184 + 1380 +402,5 =2296,6 monuHO-TOAVH.

3.2 Po3paxyHOK BUTPAT Ha CTBOPEeHHs iH(pOMaNiliHOI CHCTEeMH

Burtpartu Ha cTBopeHHs iHQopMaliiHOi cucteMu Ko BKIIOUYAIOTh BUTPATH HA
3ap00ITHY TUIATY BUKOHABIIS MporpamMu 3371 BUTPAT MAIIMHHOTO 4Yacy, HEOOX1THOTO
Ha HaJIaro/pKeHHs iHpopMaiiiHoi cucremu Ha EOM:

Kno = 33 + 3mp, TPH.

3apo0OiTHA M1aTa BUKOHABIIIB BU3HAYAETHCS 32 (POPMYIIOIO:
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33n =t - Cppp, TPH,

Jie: ¢ - 3arajibHa TPYJAOMICTKICTb, JTIOAUHO-TOJIUH;
Crp - cepellHs roJiMHHA 3apo0iTHA TUIaTa Mporpamicra, rpH/ToAuHa
3 ypaxyBaHHSIM TOro, 1[0 CepeHs FOJMHHA 3apIuiaTta nporpamicta ctaHoBUTh 2000

T'PH / TOJ, OTPUMYEMO:

3sr= 2296,6 * 2000 = 4539200 rpu

BapricTs MammHHOTO 4acy, HEOOXi1THOTO IS HaJaromKeHHs 1H(opMaIiiHol

cucremu Ha EOM, Bu3HavaeThes 3a GOpMyIIor:

3me = Lown * Cuus I'PH, (33)
1€ toms - TPYAOMICTKICTB HAJIAroJKeHHs 1HPopMaIiitHoi cuctemu Ha EOM, rox;
Cyw - BapTicTh MammHo-roguau EOM, rpua/ron (20 rpu/rox).

[lincraBuBmm B (opmyny (3.3) BiANOBIAHI 3HAYEHHS, BU3HAYMMO BapTICTh

HGO6Xi,IIHOI‘O A HAJTAropKCHHA MallMHHOI'O 4acy:

3u6=920 * 20 = 18400

3BiJICM BUTPATH Ha CTBOPEHHS 1HPOPMAIIHHOT CUCTEMH:

Kno= 4539200 + 18400 = 4557600 rpa.

OuikyBaHuil Iepioj] CTBOPEHHA 1HPOPMALIHHOT CUCTEMMU:

49



ne Bj- uncino BUKOHABIIIB (JIOpiBHIOE 1);
Fp - micsunuit ¢pong pobouoro vacy (mpu 40 ronvHHOMY pOOOYOMY THIKHI
F,=176 ronun).

3BIJICM BUTPATH Ha CTBOPEHHS 1HPOPMAIIHHOT CUCTEMH:

T=2296,6/1*176 = 13

BucHoBok: BapTicTh po3poOKu irpoBoro pyirisi craHoBuTh 4557600 rpH.
OuikyBaHU 9ac po3poOKu CTaHOBUTH 2296,6 romuH, ToOTO 13 Micsmi. [eit Tepmin
MOB'SI3aHUM 31 YKMCIIOM OIepaTopiB, 1 BKJIIOYA€E Yac Ha JOCIIDKEHHS 1 PO3pOOKY
QITOPUTMY BHPIIIECHHS ITOCTABJICHOTO 3aBJaHHS, MPOTPaMyBaHHs, HaJIaroJKEHHS,

MOHTaXXy 1 HIATOTOBKY JOKYyMEHTAIl.

BUCHOBKH

PesynpraroMm BUKOHAHOT POOOTH € KOMITAKTHA CHCTEMA sIKa CITPOIIYE PO3POOKY
IFPOBUX 3aCTOCYHKIB Ta HaJa€ MOXKJMUBICTh CTBOpPIOBaTH 2d Irpu MpOCTOro CTYIEHS
CKJIQJTHOCT1 BIJHOCHO IIBUJIKO, MOPIBHAHO 3 HAMMCAaHHAM BCHOTO KOIY 3aCTOCYHKY
CaMOCTIHHO.

CrBopeHa cucTeMa HaJla€ MOXJIMBICTH PO3pOOHMKAM C(HOKycyBaTu OUIbIITY
KUIBKICTh CBOIX CHJI Ta PECYpCIB Ha TaKl acEKTH PO3POOKH SK JU3aliH, HAITMCAHHS
L1KaBOI 1CTOpIi, CTBOPEHHS Ta MOKPAUIEHHS TEKCTYp, aHiMallli, ay[10, B TOH 4ac sk

ITPOBHUIA PYIINA CIPOIIYE CTBOPEHHS MTPOTrPAMHOT YACTUHU TIPOAYKTY.
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3 yacy Buxoay oHoBIeHHs ctanHaapty C++ 11 [11] mo moBu Oyna momana
MOKJIUBICTH cTBOpeHHs lambda Bupasis [10], mo, Ha MO0 TyMKYy 3HA9HO CITPOIIYE Ta
MOTHBY€E BHUKOPCTaHHS MapajurM (yHKIIOHaTbHOrO mporpamyBaHHs. Konuent
lambda Bupa3ziB Ha/laB MOXJIMBICTb CTBOPUTH JOCUTH LIIKaBy Ta THYUYKY KOMOiHAI[IIO
napaaurM 00 €KTHO-OPIEHTOBAHOTO  MPOTpaMyBaHHA Ta  (YHKI[IOHAJIBHOTO
IpOrpamMyBaHHs.

Takox 3 wacy cranmapry C++ 11 go C++ Oynm JomaHi MOXKIMBOCTI
ACHHXPOHHOr0 TIporpamyBaHH:[12], sKi, Ha MO JIYMKY CHpOIIYyIOTH poOOTY 3
notokamu. Jlanuii ¢GyHKIIOHA MOTEHIIHHO MOXKe OyTH BUKOPUCTAHO JJIs MOJAIBIIOT

ONTUMI3Allli TaHOTO ITPOBOTO PYIIIisi Ta came 1rop.

3 momanbIuM PO3BUTKOM MOBHU TporpamyBaHHs C++, texnonorii SFML, ta
IHCTPYMEHTIB Ta KOHIICTITIB MPOTPaMyBaHHS B IIJIOMY, BIICBHCHHH, 110 PO3POOHUKH
MaTUMYTh TIe OLIbIIIE MOXKIWBOCTEH BUPA3UTH CBOIO TMPHUCTACTh Ta KPEATHBHICTH

yepe3 CTBOPEHHS 1rop.
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JIONATOK A

JIICTHUHI' TIPOI'PAMUA

#ifndef SGE_HPP
#define SGE_HPP

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

#ifndef UNIVERSE H
#define UNIVERSE H

#include <SFML/Graphics.hpp>

#include <functional>

52


https://refactoring.guru/design-patterns/cpp

#include <vector>

namespace sge {
class AssetsManager;
class ControllerManager;
class ScriptedViewManager;
class DebugEntityManager;

class DebugScreenManager;

class SpriteManager;

class MotionUnitManager;
class CollisionShapeManager;
class ClickableShapeManager;
class SpriteTextManager;
class AnimationManager;
class StateManager;

class CollisionManager;

class EntityManager;

class DrumSceneManager;

class LayerSceneManager;

class Universe{
public:

Universe(sf::RenderWindow* window);

float dtCap = .15f;

void setupDebugEntityManager();
void setupDebugScreenManager(sf:: View* debugScreenView, sf::Font* debugScreenFont, int fontSize);

void loop();

sge::AssetsManager* assetsManager = nullptr;
sge::ControllerManager* controllerManager = nullptr;
sge::ScriptedViewManager* scriptedViewManager = nullptr;
sge::DebugEntityManager* debugEntityManager = nullptr;
sge::DebugScreenManager* debugScreenManager = nullptr;

sge::CollisionManager* collisionManager = nullptr;
sge::EntityManager* entityManager = nullptr;
sge::DrumSceneManager* drumSceneManager = nullptr;

sge::LayerSceneManager* layerSceneManager = nullptr;
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private:

sf::RenderWindow* m_windowPtr;

sf::Clock m_deltaClock;

sge::SpriteManager®* m_spriteManager = nullptr;
sge::MotionUnitManager* m_motionUnitManager = nullptr;
sge::CollisionShapeManager* m_collisionShapeManager = nullptr;
sge::AnimationManager® m_animationManager = nullptr;

sge::StateManager* m_stateManager = nullptr;

sge::ClickableShapeManager* m_clickableShapeManager = nullptr;

sge::SpriteTextManager® m_spriteTextManager = nullptr;

#endif

// Manager
#ifndef VECTOR_MANAGER H
#define VECTOR_MANAGER H

#include <algorithm>

#include <vector>

namespace sge {
template<typename T>
class VectorManager {
public:
void registerComponent(T component){ m_components.push back(component); }
void deregisterComponent(T component){ m components.erase(std::remove(m_components.begin(),
m_components.end(), component), m_components.end()); }

std::vector<T> getComponents() { return m_components; };

protected:

std::vector<T> m_components;

#endif
#ifndef VIEW_MANAGER H
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#define VIEW_MANAGER_H

#include <SFML/Graphics.hpp>
#include <algorithm>
#include <unordered map>

#include <vector>

namespace sge{
template<typename T>
class ViewManager {
public:
void registerComponent(sf::View* view, T component){ m_components[view].push _back(component); }
void deregisterComponent(sf::View* view, T
component){ m_components[view].erase(std::remove(m_components[view].begin(), m_components[view].end(),
component), m_components[view].end()); }
std::vector<T> getViewComponents(sf:: View* view){ return m_components[view]; }

std::unordered map<sf::View*, std::vector<T>> getComponentsUnorderedMap(){ return m_components; }

protected:

std::unordered map<sf::View*, std::vector<T>>m_components;

#endif
#ifndef LABEL MANAGER H
#define LABEL MANAGER H

#include <string>

#include <unordered map>

namespace sge {
template<typename T>
class LabelManager {
public:
void registerComponent(std::string label, T component){ m_components[label] = component; }
void deregisterComponent(std::string label){ m components.erase(label); }
T getComponent(std::string label){ return m_components[label]; }

std::unordered map<std::string, T> getComponentsMap() { return m_components; }

protected:

std::unordered map<std::string, T> m_components;
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#endif
/!

/I Component
#ifndef STATEFUL COMPONENT H
#define STATEFUL COMPONENT H

namespace sge {
struct StatefulComponent{
bool isActive = true;
bool isPaused = false;

bool isHidden = false;

void activate(){
isActive = true;
isPaused = false;
isHidden = false;

H

void pause(){
isActive = false;
isPaused = true;
isHidden = false;

H

void hide(){
isActive = false;
isPaused = false;

isHidden = true;

#endif
//

// AssetsManager
#ifndef ASSETS MANAGER H

#define ASSETS_ MANAGER_H

#include <unordered map>

#include <string>
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#include <utility>
#include <SFML/Graphics.hpp>
#include <SFML/Audio.hpp>

#ifndef TEXTURE_SHEET SIZES_H
#define TEXTURE_SHEET SIZES_H

namespace sge{
struct TextureSheetSizes {
int textureSizeX;
int textureSizeY;
int numTexturesX;

int numTexturesY;

int gapX = 0;
int gapY = 0;
I8
H
#endif

namespace sge {

class TextureSheet;

// TODO return nulls when asset does not exist
class AssetsManager {
public:
void loadTextureSheet(std::string location, std::string name, sge::TextureSheetSizes textureSheetSizes);

sge:: TextureSheet* getTextureSheet(std::string name);

void loadFont(std::string location, std::string name);

sf::Font* getFont(std::string name);

void loadSFX(std::string location, std::string name);

sf::Sound* getSound(std::string name);

void specifyMusicLocation(std::string location, std::string name);

std::string getMusicLocation(std::string name);

private:
std::unordered map<std::string, sge:: TextureSheet*> m_textures;
std::unordered map<std::string, sf::Font*>m_fonts;

std::unordered map<std::string, std::pair<sf::SoundBuffer*, sf::Sound*>>m_sfx;
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std::unordered map<std::string, std::string> m_musicLocations;

#endif

#ifndef TEXTURESHEET H
#define TEXTURESHEET H

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

#include <vector>

namespace sge {
// TODO texturesheet with gaps between textures
class TextureSheet{
public:

TextureSheet(sge:: TextureSheetSizes textureSheetSizes, std::string location);

std::string getLocation();
sf::Texture* getTexture();

sf::IntRect getTextureRect(int textureN, bool isFlippedHorizontally, bool isFlippedVertically);

private:
std::string m_location;
sf::Texture m_textureSheet;

std::vector<sf::IntRect> m_textureRects;

#endif
//

// Debug
#ifndef DEBUG_ENTITY_H
#define DEBUG_ENTITY H

#include <SFML/Graphics.hpp>
#include <unordered map>
#include <vector>

#include <string>

#include <functional>
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#ifndef COLLISION SHAPE BORDER SETTINGS H
#define COLLISION SHAPE BORDER SETTINGS H

#include <SFML/Graphics.hpp>

namespace sge {
struct CollisionShapeBorderSettings {
sf::Color color = sf::Color::Blue;

float thickness = 1;
15

#endif

namespace sge {
class Entity;

class CollisionShapeBorder;

class DebugEntity : public sge::Stateful Component{
public:
DebugEntity(sge::Entity* relatedEntity);

sge::Entity* getRelatedEntity();

bool drawCollisionShapeBorders = true;
std::unordered map<std::string, sge::CollisionShapeBorderSettings> customCollisionShapeBorderSettings;

std::vector<sge::CollisionShapeBorder*> generateCollisionShapeBorders();

void addExtraDebugFunction(std::function<void(sf::RenderWindow* windowPtr)> extraDebugFunction);

std::vector<std::function<void(sf::RenderWindow* windowPtr)>> getExtraDebugFunctions();

private:
sge::Entity* m_relatedEntity;
sge::CollisionShapeBorderSettings m_defaultCollisionShapeBorderSettings =
sge::CollisionShapeBorderSettings();

std::vector<std::function<void(sf::RenderWindow* windowPtr)>> m_extraDebugFunctions;

#endif
#ifndef DEBUG_ENTITY MANAGER H
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#define DEBUG_ENTITY MANAGER_H

#include <SFML/Graphics.hpp>
#include <unordered map>

#include <vector>

#ifndef DRAW _MANAGER_H
#define DRAW _MANAGER _H

#include <SFML/Graphics.hpp>
namespace sge {

struct DrawManager {

virtual void draw(sf::RenderWindow™* window){};

5

#endif

namespace sge {

class DebugEntity;
class DebugEntityManager :
public sge::ViewManager<sge::DebugEntity*>,

public sge::DrawManager {

public:

void draw(sf::RenderWindow* window) override;

#endif
#ifndef COLLISION_SHAPE BORDER_H
#define COLLISION_SHAPE BORDER_H
#include <SFML/Graphics.hpp>
namespace sge {

class CollisionShape;

struct CollisionShapeBorderSettings;

class CollisionShapeBorder : public sf::RectangleShape {
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public:
CollisionShapeBorder(sge::CollisionShape* owner, sge::CollisionShapeBorderSettings settings);

#endif

#ifndef DEBUG_SCREEN_MANAGER H
#define DEBUG_SCREEN. MANAGER_H

#include <SFML/Graphics.hpp>

#include <unordered map>

namespace sge {
struct DebugVariable;
class Entity;

class EntityManager;

class DebugScreenManager {
public:
DebugScreenManager(sge::EntityManager* entityManager, sf::View* debugScreenView, sf::Font*
debugScreenFont, int fontSize)
: m_entityManagerPtr(entityManager), m_view(debugScreenView), m_font(debugScreenFont),

m_fontSize(fontSize){};

void addDebugVariable(sf:: Vector2f position, sge::DebugVariable* debugVariable);
std::unordered map<sge::DebugVariable*, sge::Entity*> getDebugVariables();

void updateDebugVariables();

private:

std::unordered _map<sge::DebugVariable*, sge::Entity*> m_debugVariables;
sf::View* m_view;
sf::Font* m_font;

int m_fontSize;

sge::EntityManager* m_entityManagerPtr;

#endif
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#ifndef DEBUG_VARIABLE H
#define DEBUG_VARIABLE H

#include <functional>

#include <string>

namespace sge {
class DebugVariable{
public:
std::function<std::string()> valueUpdateScript = [](){ return ""; };

std::string value ="";

friend class sge::DebugScreenManager;
protected:
void update(){ value = valueUpdateScript(); };

#endif
/!

// Controller
#ifndef CONTROLLER H
#define CONTROLLER H

#include <SFML/Graphics.hpp>
namespace sge {
class Controller{

public:

virtual void script(sf::Event event){};

#endif
#ifndef CONTROLLER MANAGER H
#define CONTROLLER MANAGER H

#include <functional>

#include <vector>

#include <SFML/Graphics.hpp>
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#ifndef EVENT MANAGER H
#define EVENT MANAGER H

#include <SFML/Graphics.hpp>

namespace sge {
struct EventManager {

virtual void processEvent(sf::Event event){};

b

#endif

namespace sge {

class Controller;

class ControllerManager :
public sge::VectorManager<sge::Controller*>,

public sge::EventManager {

public:

void processEvent(sf::Event event) override;

#endif
/

// View
#ifndef SCRIPTED_VIEW_H
#define SCRIPTED_VIEW_H

#include <functional>

#include <SFML/Graphics.hpp>

namespace sge {
struct ScriptedView : public sf::View{
virtual void script(){};

}s
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#endif
#ifndef SCRIPTED VIEW_MANAGER H
#define SCRIPTED VIEW_MANAGER H

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

#include <string>

#ifndef UPDATE_ MANAGER_H
#define UPDATE_ MANAGER_H

namespace sge {
struct UpdateManager {
virtual void update(float dt){};

b

#endif

namespace sge {

struct Scripted View;

class ScriptedViewManager :
public sge::VectorManager<sge::Scripted View*>,

public sge::UpdateManager {

public:
void update(float dt) override;

#endif
/!

// Logic
#ifndef SPRITE_ MANAGER H
#define SPRITE. MANAGER_H

#include <unordered map>
#include <vector>

#include <SFML/Graphics.hpp>
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namespace sge {

class Sprite;

class SpriteManager :
public sge::ViewManager<sge::Sprite*>,

public sge::DrawManager {

public:

void draw(sf::RenderWindow* window) override;

#endif

#ifndef MOTION_UNIT_MANAGER_H
#define MOTION_UNIT_MANAGER_H

#include <vector>

namespace sge {

class MotionUnit;

class MotionUnitManager :
public sge::VectorManager<sge::MotionUnit*>,

public sge::UpdateManager {

public:
void update(float dt) override;

#endif
#ifndef MOTION_UNIT _H
#define MOTION_UNIT_H

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

#include <vector>

#include <unordered map>

#include <functional>

namespace sge {
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class MotionUnit : public sge::StatefulComponent{
public:
MotionUnit(sf::Sprite* ownerSprite) : m_ownerSpritePtr(ownerSprite){};
sf::Sprite* getOwnerSprite();
sf::Vector2f velocity = sf::Vector2£(0, 0);
sf::Vector2f acceleration = sf::Vector2£(0, 0);
std::unordered map<std::string, sf::Vector2f> extraProperties;
std::unordered map<std::string, sf::Vector2f> contactForces; // frictional forces, air resistance, tension, applied
forces, normal forces, forces in springs
std::unordered map<std::string, sf::Vector2f> fieldForces; // gravitational, electric, magnetic
void addComputationScript(std::string name, std::function<void(sge::MotionUnit*, float)> computation);

void update(float dt);

private:

sf::Sprite* m_ownerSpritePtr;

std:;unordered map<std::string, std::function<void(sge::MotionUnit*, float)>> m_computationScripts;

std::vector<std::string> m_computationScriptsOrder;

#endif
#ifndef COMPUTATION_SCRIPTS H
#define COMPUTATION_SCRIPTS H

#include <SFML/Graphics.hpp>

#include <functional>

namespace sge {

class MotionUnit;
std::function<void(sge::MotionUnit*, float)> updatePositionBasedOn Velocity();

std::function<void(sge::MotionUnit*, float)> updateVelocityBasedOnAcceleration(sf:: Vector2f
speedLimit=sf::Vector2£(9999, 9999));

std::function<void(sge::MotionUnit*, float)> calculateAcceleration();
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#endif

#ifndef COLLISION._ MANAGER_H
#define COLLISION. MANAGER_H

#include <string>
#include <vector>
#include <unordered map>

#include <functional>

namespace sge {
struct Collision;
class CollisionShape;
class CollisionInteraction;

class CollisionShapeManager;

class CollisionManager : public sge::VectorManager<CollisionInteraction*>{
public:
CollisionManager(CollisionShapeManager* collisionShapeManager):

m_collisionShapeManagerPtr(collisionShapeManager){};

void updateCollisions();

private:

CollisionShapeManager* m_collisionShapeManagerPtr;

#endif
#ifndef COLLISION INTERACTION_H
#define COLLISION _INTERACTION_H

#include <unordered map>
#include <vector>

#include <string>

namespace sge {
struct Collision;
class CollisionShape;

class CollisionManager;
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class CollisionInteraction {

friend class CollisionManager;

public:
CollisionInteraction(std::vector<std::string> initiatorGroups, std::vector<std::string> recipientGroups)

: initiatorGroups(initiatorGroups), recipientGroups(recipientGroups){};

std::vector<std::string> initiatorGroups = {};

std::vector<std::string> recipientGroups = {};

virtual bool collisionDetectionAlgorithm(sge::CollisionShape* initiator, sge::CollisionShape* recipient){ return

false; }

virtual void startPhaseCollisionResponse(std::vector<sge::Collision> collisions){}
virtual void continuousPhaseCollisionResponse(std::vector<sge::Collision> collisions){}

virtual void endPhaseCollisionResponse(std::vector<sge::Collision> collisions){}

protected:

std::unordered map<sge::CollisionShape*, std::vector<sge::Collision>> pastCollisions;

#endif
#ifndef COLLISION SIDE H
#define COLLISION_SIDE H

namespace sge{

enum CollisionSide : int{ left, right, top, bottom };

#endif
#ifndef COLLISION H
#define COLLISION H

namespace sge{
enum CollisionSide : int;

class CollisionShape;
struct Collision{
sge::CollisionShape *initiator;

sge::CollisionShape *recipient;
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sge::CollisionSide initiatorImpactSide;

sge::CollisionSide recipientImpactSide;

friend bool operator< (const sge::Collision a, const sge::Collision b){ return a.recipient < b.recipient; }
friend bool operator> (const sge::Collision a, const sge::Collision b){ return a.recipient > b.recipient; }
friend bool operator== (const sge::Collision a, const sge::Collision b){ return a.recipient == b.recipient; }

friend bool operator!= (const sge::Collision a, const sge::Collision b){ return a.recipient != b.recipient; }

#endif
#ifndef COLLISION UTILS H
#define COLLISION UTILS H

namespace sge {
class CollisionShape;

enum CollisionSide : int;

float determineCollisionDepth(sge::CollisionSide initiatorImpactSide, sge::CollisionShape *initiator,

sge::CollisionShape *recipient);

sge::CollisionSide determinelnitiatorlmpactSide(sge::CollisionShape *initiator, sge::CollisionShape *recipient);

sge::CollisionSide flipInitiatorimpactSide(sge::CollisionSide initiatorImpactSide);

#endif
#ifndef COLLISION _SHAPE H
#define COLLISION _SHAPE H

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

#include <string>

namespace sge{
class Entity;

struct Measurements;
class CollisionShape : public sge::Stateful Component, public sf::RectangleShape{

public:
CollisionShape(sge::Entity* ownerEntity);
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sf::Vector2f offset = sf::Vector2£(0, 0);

std::vector<std::string> collisionGroups;
sge::Entity* getOwnerEntity();
sge::Measurements getMeasurements();

void align();

private:

sge::Entity* m_ownerEntityPtr;

#endif
#ifndef COLLISION_SHAPE MANAGER H
#define COLLISION_SHAPE MANAGER H

#include <vector>

namespace sge{

class CollisionShape;
class CollisionShapeManager :
public sge::VectorManager<sge::CollisionShape*>,

public sge::UpdateManager {

public:

std::vector<sge::CollisionShape*> getComponentsByCollisionGroup(std::string groupName);

void update(float dt) override;

#endif
#ifndef COLLISION RESPONSES H
#define COLLISION RESPONSES H

#include <vector>

namespace sge {

struct Collision;

void resolveAABB(std::vector<sge::Collision> collisions);
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void initiatorStandOnTopOfRecipient(std::vector<sge::Collision> collisions);

#endif
#ifndef COLLISION DETECTION ALGORITHMS H
#define COLLISION_DETECTION_ALGORITHMS H

namespace sge{

class CollisionShape;

bool boundingBox(sge::CollisionShape* initiator, sge::CollisionShape* recipient);

// TODO
// bool rayRect(){}

#endif

#ifndef CLICKABLE SHAPE H
#define CLICKABLE SHAPE H

#include <functional>

#include <SFML/Graphics.hpp>

namespace sge {

class Entity;
class ClickableShape : public sge::Stateful Component, public sf::RectangleShape{
public:
ClickableShape(sge::Entity* ownerEntity);

std::function<void(sge::ClickableShape* thisClickableShape, sf::Event event)> action;

sf::Vector2f offset = sf::Vector2£(0, 0);

sge::Entity* getOwnerEntity();

void align();

private:

sge::Entity* m_ownerEntityPtr;
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#endif
#ifndef CLICKABLE SHAPE MANAGER H
#define CLICKABLE SHAPE MANAGER _H

#include <unordered map>
#include <vector>

#include <SFML/Graphics.hpp>

namespace sge {

struct ClickableShape;
class ClickableShapeManager :
public sge::ViewManager<ClickableShape*>,
public sge::UpdateManager,
public sge::EventManager {
public:

void update(float dt) override;

void processEvent(sf::Event event) override;

#endif
#ifndef CLICKABLE_SHAPE_HELPERS H
#define CLICKABLE_SHAPE_HELPERS H

#include <SFML/Graphics.hpp>

namespace sge {

class ClickableShape;

bool isMouseOverClickableShape(ClickableShape* clickableShape, sf::RenderWindow* window);

#endif

#ifndef SPRITE_TEXT H
#define SPRITE_TEXT H
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#include <SFML/Graphics.hpp>

namespace sge {
class SpriteText : public sge::StatefulComponent, public sf::Text{
public:
SpriteText(sf::Sprite* ownerSprite);

sf::Vector2f offset = sf::Vector2£(0, 0);

void align();

private:

sf::Sprite* m_ownerSpritePtr;

#endif
#ifndef SPRITE TEXT MANAGER H
#define SPRITE TEXT MANAGER_H

#include <unordered map>
#include <vector>

#include <SFML/Graphics.hpp>

namespace sge {

class SpriteText;

class SpriteTextManager :
public sge::ViewManager<sge::SpriteText*>,
public sge::UpdateManager,
public sge::DrawManager {

public:

void update(float dt) override;

void draw(sf::RenderWindow* window) override;

#endif

#ifndef ANIMATION. MANAGER_H
#define ANIMATION. MANAGER_H
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#include <vector>

namespace sge {

class AnimationCluster;

class AnimationManager :
public sge::VectorManager<sge::AnimationCluster*>,

public sge::UpdateManager{

public:
void update(float dt) override;

#endif
#ifndef ANIMATION_ CLUSTER H
#define ANIMATION CLUSTER H

#include <SFML/Graphics.hpp>
#include <string>
#include <unordered_map>

#include <vector>

namespace sge {

class TextureSequence;
class AnimationCluster : public sge::Stateful Component {
public:
AnimationCluster(sf::Sprite* ownerSprite) : m_ownerSpritePtr(ownerSprite) {};

int animationDelayMilliseconds = 100;

void addTextureSequence(std::string name, TextureSequence® animationSequence);

E

void setCurrentTextureSequence(std::string name);

std::string getCurrentTextureSequence();
void run();
private:

sf::Sprite* m_ownerSpritePtr;
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std::unordered _map<std::string, TextureSequence*> m_textureSequences;

void m_updateTexture();

sf::Clock m_clock;
std::string m_currentTextureSequence;

int m_currentTextureN = 0;

#endif
#ifndef TEXTURE _SEQUENCE H
#define TEXTURE SEQUENCE H

#include <SFML/Graphics.hpp>

#include <vector>

namespace sge {

class TextureSheet;

class TextureSequence {
public:
TextureSequence(std::vector<int> textureSequence, sge:: TextureSheet* textureSheetPtr, bool

isFlippedHorizontally, bool isFlipped Vertically);
std::vector<sf::IntRect> sequenceRects;

TextureSheet* textureSheet;

// TODO create runForward / cycle flags and use them in 'Animation’

#endif

#ifndef STATE H
#define STATE H

#include <functional>

#include <string>
namespace sge {

class StateCluster;

class Entity;
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class State{
public:
State(Entity* ownerEntity) : m_ownerEntityPtr(ownerEntity){};

virtual void enterScript(){}
virtual void exitScript(){}
virtual void updateScript(float dt){}

protected:
Entity* m_ownerEntityPtr;

#endif
#ifndef STATE_CLUSTER_H
#define STATE CLUSTER _H

#include <unordered map>
#include <functional>
#include <vector>

#include <string>

namespace sge {

struct State;
class StateCluster : public sge::StatefulComponent{
public:

std::vector<sge::State*> getActiveStates();
std::vector<std::string> getActiveStateNames();
void activateState(std::string name);
void deactivateState(std::string name);
bool isStateActive(std::string name);

std::unordered map<std::string, sge::State*> states;

private:

std::vector<std::string> m_activeStates;

#endif
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#ifndef STATE_ MACHINE_H
#define STATE_ MACHINE_H

#include <vector>

namespace sge {

class StateCluster;

class StateManager :
public sge::VectorManager<sge::StateCluster*>,

public sge::UpdateManager{

public:
void update(float dt) override;

#endif

#ifndef ENTITY H
#define ENTITY H

#include <unordered map>

namespace sge {
class Sprite;
class MotionUnit;
class CollisionShape;
class ClickableShape;
class SpriteText;
class AnimationCluster;

class StateCluster;

class Entity : public sge::Stateful Component {
public:
sge::Sprite* sprite = nullptr;

sge::MotionUnit* motionUnit = nullptr;

std::unordered map<std::string, sge::CollisionShape*> collisionShapes

sge::ClickableShape* clickableShape = nullptr;
sge::SpriteText* spriteText = nullptr;

sge::AnimationCluster* animationCluster = nullptr;

sge::StateCluster* stateCluster = nullptr;
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void activateEntityParts();
void pauseEntityParts();
void hideEntityParts();

private:
// Hidden because extended using 'activateEntityParts', 'pauseEntityParts' and 'hideEntityParts'
using sge::StatefulComponent::activate;
using sge::StatefulComponent::pause;
using sge::StatefulComponent::hide;

1

#endif
#ifndef ENTITY MANAGER_H
#define ENTITY MANAGER_H

#include <unordered map>
#include <vector>

#include <SFML/Graphics.hpp>

namespace sge {
class Entity;
class SpriteManager;
class MotionUnitManager;
class CollisionShapeManager;
class ClickableShapeManager;
class SpriteTextManager;
class AnimationManager;
class CollisionManager;

class StateManager;

class EntityManager : public sge::ViewManager<sge::Entity*>{
public:
EntityManager(
sge::SpriteManager* spriteManager,
sge::MotionUnitManager* motionUnitManager,
sge::CollisionShapeManager* collisionShapeManager,
sge::ClickableShapeManager* clickableShapeManager,
sge::SpriteTextManager* SpriteTextManager,

sge::AnimationManager* animationManager,
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sge::StateManager* stateManager

);

void registerComponent(sf:: View* view, sge::Entity* entity);

void deregisterComponent(sf::View* view, sge::Entity* entity);

private:
// Hidden because extended
using sge::ViewManager<sge::Entity*>::registerComponent;
using sge::ViewManager<sge::Entity*>::deregisterComponent;
/

void m_registerEntityMembers(sf:: View* view, sge::Entity* entity);

void m_deregisterEntityMembers(sf:: View* view, sge::Entity* entity);

sge::SpriteManager® m_spriteManagerPtr;
sge::MotionUnitManager* m_motionUnitManager;
sge::CollisionShapeManager* m_collisionShapeManagerPtr;
sge::ClickableShapeManager* m_clickableShapeManagerPtr;
sge::SpriteTextManager* m_spriteTextManagerPtr;
sge::AnimationManager® m_animationManagerPtr;

sge::StateManager* m_stateManagerPtr;

#endif
#ifndef PLAIN_ENTITY_H
#define PLAIN_ENTITY_ H

#include <SFML/Graphics.hpp>

#ifndef SPRITE H
#define SPRITE H

#include <SFML/Graphics.hpp>

namespace sge {
class Sprite : public sge::StatefulComponent, public sf::Sprite{
public:
Sprite() : sfi:Sprite(){};
Sprite(const sf:: Texture& texture) : sfi:Sprite(texture){};

Sprite(const sf:: Texture& texture, const sf::IntRect& rectangle) : sf::Sprite(texture, rectangle){};
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#endif

namespace sge {
class PlainEntity : public sge::Entity {
public:
PlainEntity(sf:: Texture* texture, sf::IntRect textureRect, sf::Vector2f position){
sprite = new sge::Sprite(*texture, textureRect);

sprite->setPosition(position);

#endif
#ifndef VOID_ENTITY_ H
#define VOID _ENTITY H

#include <SFML/Graphics.hpp>

namespace sge{
class VoidEntity : public sge::Entity{
public:
VoidEntity(sf:: Vector2f size, sf::Vector2f position, std::vector<std::string> collisionGroups){
sprite = new sge::Sprite();

sprite->setPosition(position);

collisionShapes["global bounds"] = new sge::CollisionShape(this);
collisionShapes["global bounds"]->setSize(size);

collisionShapes["global bounds"]->collisionGroups = collisionGroups;

#endif
#ifndef STATIC ENTITY H
#define STATIC ENTITY H

namespace sge {
class StaticEntity : public sge::PlainEntity {
public:
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StaticEntity(sf:: Texture* texture, sf::IntRect textureRect, sf::Vector2f position, std::vector<std::string>
collisionGroups)
: sge::PlainEntity(texture, textureRect, position){
collisionShapes["global bounds"] = new sge::CollisionShape(this);

collisionShapes["global bounds"]->collisionGroups = collisionGroups;

#endif
#ifndef MOBILE _ENTITY H
#define MOBILE ENTITY H

#include <SFML/Graphics.hpp>

namespace sge {
class MobileEntity : public sge::StaticEntity {
public:
MobileEntity(sf:: Texture* texture, sf::IntRect textureRect, sf::Vector2f position, std::vector<std::string>
collisionGroups)
: sge::StaticEntity(texture, textureRect, position, collisionGroups){

motionUnit = new MotionUnit(sprite);

#endif
#ifndef SIMPLE MOBILE ENTITY H
#define SIMPLE MOBILE ENTITY H

#include <SFML/Graphics.hpp>

namespace sge {
class SimpleMobileEntity : public sge::MobileEntity {
public:
SimpleMobileEntity(sf:: Texture* texture, sf::IntRect textureRect, sf::Vector2f position, std::vector<std::string>
collisionGroups)
: sge::MobileEntity(texture, textureRect, position, collisionGroups){
motionUnit->addComputationScript("update_velocity", sge::updateVelocityBasedOnAcceleration());

motionUnit->addComputationScript("update position", sge::updatePositionBasedOn Velocity());
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#endif
#ifndef COMPLEX MOBILE ENTITY_H
#define COMPLEX MOBILE ENTITY_ H

#include <SFML/Graphics.hpp>

namespace sge{
class ComplexMobileEntity : public sge::MobileEntity {
public:
ComplexMobileEntity(sf:: Texture* texture, sf::IntRect textureRect, sf::Vector2f position,
std::vector<std::string> collisionGroups)

: sge::MobileEntity(texture, textureRect, position, collisionGroups){
motionUnit->addComputationScript("update_acceleration", sge::calculateAcceleration());
motionUnit->addComputationScript("update velocity", sge::updateVelocityBasedOnAcceleration());
motionUnit->addComputationScript("update_position", sge::updatePositionBasedOn Velocity());

#endif

#ifndef SCENE _H
#define SCENE_H

#include <unordered map>
#include <vector>
#include <string>

#include <SFML/Graphics.hpp>

namespace sge {
class Entity;
class DebugEntity;

class CollisionShape;

class Scene : public sge::Stateful Component {
public:
// rename to 'add’ (parts are added)
void addEntity(sf::View* view, sge::Entity* entity);
void addEntities(sf:: View* view, std::vector<sge::Entity*> entities);

void addDebugEntity(sf::View* view, sge::DebugEntity* debugEntity);
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void addDebugEntities(sf:: View* view, std::vector<sge::DebugEntity*> debugEntities);

void activateSceneParts();
void pauseSceneParts();

void hideSceneParts();

std::vector<sge::Entity*> getViewEntities(sf:: View* view);

std::unordered map<sf::View*, std::vector<sge::Entity*>> getEntitiesMap();

std::vector<sge::DebugEntity*> getViewDebugEntities(sf:: View* view);
std:;unordered map<sf::View*, std::vector<sge::DebugEntity*>> getDebugEntitiesMap();

private:
// Hidden because extended using 'activateScene', 'pauseScene' and 'hideScene'
using sge::StatefulComponent::activate;
using sge::StatefulComponent::pause;
using sge::Stateful Component::hide;
1

std::unordered _map<sf::View*, std::vector<sge::Entity*>> m_entities;

std::unordered map<sf::View*, std::vector<sge::DebugEntity*>> m_debugEntities;

#endif
#ifndef SCENE_ MANAGER_H
#define SCENE_ MANAGER_H

#include <unordered map>

#include <string>

namespace sge {
class Scene;
class EntityManager;
class CollisionManager;

class DebugEntityManager;

class SceneManager : public sge::LabelManager<sge::Scene*>{
public:
SceneManager(sge::EntityManager* entityManager): m_entityManagerPtr(entityManager){};
void setupDebug(sge::DebugEntityManager* debugEntityManager);
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protected:
void m_registerSceneMembers(std::string label);

void m_deregisterSceneMembers(std::string label);

sge::EntityManager* m_entityManagerPtr = nullptr;
sge::DebugEntityManager* m_debugEntityManagerPtr = nullptr;

#endif
//

// utils
#ifndef APPROACH H
#define APPROACH_H

namespace sge{
float approach(float goal, float step, float current){

float diff = goal - current;

if(step > abs(goal - current)) return goal;
if(diff > step) return current + step;
if(diff < -step) return current - step;

return goal,

#endif
#ifndef MEASUREMENTS H
#define MEASUREMENTS H

namespace sge {
struct Measurements {
float x;
float y;
float height;
float width;

3

#endif
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#endif

#ifndef SGE MAIN
#define SGE_ MAIN

#ifndef DRUM_SCENE_MANAGER_H
#define DRUM_SCENE_MANAGER_H

namespace sge {

class Scene;

class DrumSceneManager : public sge::SceneManager {
public:
DrumSceneManager(sge::EntityManager* entityManager)
: sge::SceneManager(entityManager){} ;

void setCurrentScene(std::string name);

void alignScene();

private:
std::string m_currentScene ="";

std::string m_loadedScene ="";

#endif
#ifndef LAYER SCENE_MANAGER H
#define LAYER SCENE_MANAGER H

#include <string>

namespace sge {

class Scene;
class LayerSceneManager : public sge::SceneManager {
public:
LayerSceneManager(sge::EntityManager* entityManager)

: sge::SceneManager(entityManager){ };

void registerComponent(std::string label, sge::Scene* scene);
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void deregisterComponent(std::string label);

private:
// Hidden because extended
using sge::SceneManager::registerComponent;
using sge::SceneManager::deregisterComponent;

I

#endif

sge::Universe::Universe(sf::RenderWindow* window){

m_windowPtr = window;

sge::AssetsManager® AsM = new sge::AssetsManager();

sge::ControllerManager* CoM = new sge::ControllerManager();

sge::ScriptedViewManager* VM = new sge::Scripted ViewManager();
sge::SpriteManager* SpM = new sge::SpriteManager();
sge::MotionUnitManager* MUM = new sge::MotionUnitManager();
sge::CollisionShapeManager* CSM = new sge::CollisionShapeManager();
sge::ClickableShapeManager* CISM = new sge::ClickableShapeManager();
sge::SpriteTextManager® STM = new SpriteTextManager();
sge::AnimationManager* AnM = new sge::AnimationManager();
sge::StateManager* StM = new sge::StateManager();
sge::CollisionManager* CM = new sge::CollisionManager(CSM);
sge::EntityManager* EM = new sge::EntityManager(SpM, MUM, CSM, CISM, STM, AnM, StM);
sge::DrumSceneManager* DrSM = new sge::DrumSceneManager(EM);
sge::LayerSceneManager* LaSM = new sge::LayerSceneManager(EM);

assetsManager = AsM;
controllerManager = CoM;

scriptedViewManager = VM,;

m_spriteManager = SpM;
m_motionUnitManager = MUM,;
m_collisionShapeManager = CSM;
m_clickableShapeManager = CISM,;
m_spriteTextManager = STM;
m_animationManager = AnM;

m_stateManager = StM;
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collisionManager = CM;
entityManager = EM;
drumSceneManager = DrSM;
layerSceneManager = LaSM;

void sge::Universe::setupDebugEntityManager() {
sge::DebugEntityManager* debugEntityManagerPtr = new sge::DebugEntityManager();
debugEntityManager = debugEntityManagerPtr;

drumSceneManager->setupDebug(debugEntityManagerPtr);
layerSceneManager->setupDebug(debugEntityManagerPtr);
}
void sge::Universe::setupDebugScreenManager(sf:: View* debugScreenView, sf::Font* debugScreenFont, int fontSize =
20){
debugScreenManager = new sge::DebugScreenManager(entityManager, debugScreenView, debugScreenFont,

fontSize);

}

void sge::Universe::loop(){

m_deltaClock.restart();

while(m_windowPtr->isOpen()){
// dt
sf::Time deltaTime = m_deltaClock.restart();
float dt = deltaTime.asSeconds();
if(dt > dtCap) dt = dtCap;
/!

// Event
sf::Event event;
while(m_windowPtr->pollEvent(event)){

if(event.type == sf::Event::Closed) m_windowPtr->close();

controllerManager->processEvent(event);

m_clickableShapeManager->processEvent(event);
//
// Update

m_motionUnitManager->update(dt);

m_collisionShapeManager->update(dt);
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m_clickableShapeManager->update(dt);
m_spriteTextManager->update(dt);
m_stateManager->update(dt);

collisionManager->updateCollisions();

m_animationManager->update(dt);

scriptedViewManager->update(dt);

debugScreenManager->updateDebugVariables();

drumSceneManager->alignScene(); / Scene can be reset only after all managers finished their updates to prevent
segfaults in loops
/!

// Draw

m_windowPtr->clear();

m_spriteManager->draw(m_windowPtr);
m_spriteTextManager->draw(m_windowPtr);

if(debugEntityManager) debugEntityManager->draw(m_windowPtr);

m_windowPtr->display();

/

void sge::AssetsManager::loadTextureSheet(std::string location, std::string name, sge::TextureSheetSizes
textureSheetSizes){ m_textures[name] = new sge::TextureSheet(textureSheetSizes, location); }

sge::TextureSheet* sge:: AssetsManager::getTextureSheet(std::string name){ return m_textures[name]; }

void sge::AssetsManager::loadFont(std::string location, std::string name){
sf::Font* font = new sf::Font;

font->loadFromFile(location);
m_fonts[name] = font;
}

sf::Font* sge::AssetsManager::getFont(std::string name){ return m_fonts[name]; }

void sge::AssetsManager::loadSFX(std::string location, std::string name){

sf::SoundBuffer* buffer = new sf::SoundBuffer();
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buffer->loadFromFile(location);

sf::Sound* sound = new sf::Sound(*buffer);
m_sfx[name] = std::make pair(buffer, sound);

}

sf::Sound* sge:: AssetsManager::getSound(std::string name){ return m_sfx[name].second; }

void sge::AssetsManager::specifyMusicLocation(std::string location, std::string name){ m_musicLocations[name] =
location; }

std::string sge::AssetsManager::getMusicLocation(std::string name){ return m_musicLocations[name]; }

sge:: TextureSheet:: TextureSheet(sge:: TextureSheetSizes textureSheetSizes, std::string location){
m_location = location;

m_textureSheet.loadFromFile(location);

for(int i = 0; i < textureSheetSizes.numTexturesY *textureSheetSizes.textureSizeY; i +=
textureSheetSizes.textureSize Y +textureSheetSizes.gapY){
for(int j = 0; j < textureSheetSizes.numTexturesX *textureSheetSizes.textureSizeX; j +=
textureSheetSizes.textureSizeX+textureSheetSizes.gapX) {
m_textureRects.push_back(sf::IntRect(j, i, textureSheetSizes.textureSize X, textureSheetSizes.textureSizeY));

std::string sge::TextureSheet::getLocation() { return m_location; }

sf::Texture* sge::TextureSheet::getTexture(){ return &m_textureSheet; }

sf::IntRect sge::TextureSheet::getTextureRect(int textureN, bool isFlippedHorizontally = false, bool isFlippedVertically
= false){

sf::IntRect rect = m_textureRects[textureN];
if(isFlippedHorizontally) {

rect.left += rect.width;
rect.width *=-1;
}
if(isFlipped Vertically) rect.height *=-1;

return rect;

sge::DebugEntity::DebugEntity(sge::Entity* relatedEntity){ m_relatedEntity = relatedEntity; }
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sge::Entity* sge::DebugEntity::getRelatedEntity(){ return m_relatedEntity; }

std::vector<sge::CollisionShapeBorder*> sge::DebugEntity::generateCollisionShapeBorders() {
std::vector<sge::CollisionShapeBorder*> collisionShapeBorders;
for(auto &[name, collisionShape] : m_relatedEntity->collisionShapes){
if(customCollisionShapeBorderSettings.count(name)){
collisionShapeBorders.push_back(new sge::CollisionShapeBorder(collisionShape,
customCollisionShapeBorderSettings[name]));
H
else{
collisionShapeBorders.push_back(new sge::CollisionShapeBorder(collisionShape,

m_defaultCollisionShapeBorderSettings));
H

return collisionShapeBorders;

void sge::DebugEntity::addExtraDebugFunction(std::function<void(sf::RenderWindow* windowPtr)>
extraDebugFunction){ m_extraDebugFunctions.push_back(extraDebugFunction); }
std::vector<std::function<void(sf::RenderWindow* windowPtr)>>

sge::DebugEntity::getExtraDebugFunctions() { return m_extraDebugFunctions; }

void sge::DebugEntityManager::draw(sf::RenderWindow* window){
for(auto& [view, debugEntities]: m_components){

window->setView(*view);

for(sge::DebugEntity* debugEntity : debugEntities){
if(debugEntity->isActive || debugEntity->isPaused){
// Run extraDebugFunctions
A
//'! rewrite into update or just remove
/I
for(std::function<void(sf::RenderWindow* renderWindow)> extraDebugFunction :
debugEntity->getExtraDebugFunctions()){

extraDebugFunction(window);

1

// Draw collision shape borders
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if(debugEntity->drawCollisionShapeBorders) {
for(sge::CollisionShapeBorder* collisionShapeBorder : debugEntity->generateCollisionShapeBorders()){

window->draw(*collisionShapeBorder);

sge::CollisionShapeBorder::CollisionShapeBorder(sge::CollisionShape* owner, sge::CollisionShapeBorderSettings
settings){
this->setFillColor(sf::Color(0,0,0,0));

this->setOutlineColor(settings.color);

this->setOutlineThickness(settings.thickness);

this->setPosition(sf:: Vector2 flowner->getPosition().x + settings.thickness, owner->getPosition().y +
settings.thickness));

this->setSize(sf:: Vector2f(owner->getSize().x - settings.thickness*2, owner->getSize().y - settings.thickness*2));

void sge::DebugScreenManager::addDebug Variable(sf:: Vector2f position, sge::DebugVariable* debugVariable){
sge::Entity* textEntity = new sge::Entity();
textEntity->sprite = new sge::Sprite();

textEntity->sprite->setPosition(position);

textEntity->spriteText = new sge::SpriteText(textEntity->sprite);
textEntity->spriteText->setCharacterSize(m_fontSize);
textEntity->spriteText->setFont(*m_font);

textEntity->spriteText->setString(debug Variable->value);

m_entityManagerPtr->registerComponent(m_view, textEntity);

m_debugVariables[debugVariable] = textEntity;

std::unordered map<sge::DebugVariable*, sge::Entity*> sge::DebugScreenManager::getDebugVariables(){ return
m_debugVariables; }
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void sge::DebugScreenManager::updateDebug Variables() {
for(auto& [debugVariable, textEntity] : m_debugVariables){
debugVariable->update();
textEntity->spriteText->setString(debug Variable->value);

void sge::ControllerManager::processEvent(sf::Event event){
for(sge::Controller* controller : m_components){

controller->script(event);

void sge::ScriptedViewManager::update(float dt){
for(sge::ScriptedView* scriptedView : m_components){

scriptedView->script();

void sge::SpriteManager::draw(sf::RenderWindow™* window) {
for(auto [view, sprites] : m_components){

window->setView(*view);

for(sge::Sprite* sprite : sprites){

if(sprite->isActive || sprite->isPaused) window->draw(*sprite);

void sge::MotionUnitManager::update(float dt){
for(sge::MotionUnit* motionUnit : m_components){

if(motionUnit->isActive) motionUnit->update(dt);

sf::Sprite* sge::MotionUnit::getOwnerSprite() { return m_ownerSpritePtr; }
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void sge::MotionUnit::addComputationScript(std::string name, std::function<void(sge::MotionUnit*, float)>
computation){
m_computationScripts|[name] = computation;

m_computationScriptsOrder.push_back(name);

void sge::MotionUnit::update(float dt){
for(std::string computation : m_computationScriptsOrder) {

m_computationScripts[computation](this, dt);

// displacement = v * At
// new position = old position + displacement
std::function<void(sge::MotionUnit*, float)> sge::updatePositionBasedOnVelocity(){
return [](sge::MotionUnit* thisMotionUnit, float dt){
thisMotionUnit->getOwnerSprite()->setPosition(thisMotionUnit->getOwnerSprite()->getPosition() +
thisMotionUnit->velocity * dt);

3

/I Av=a/At
std::function<void(sge::MotionUnit*, float)> sge::updateVelocityBasedOnAcceleration(sf:: Vector2f speedLimit) {
return [speedLimit](sge::MotionUnit* thisMotionUnit, float dt){
thisMotionUnit->velocity.x = sge::approach(speedLimit.x, thisMotionUnit->acceleration.x*dt,
thisMotionUnit->velocity.x);
thisMotionUnit->velocity.y = sge::approach(speedLimit.y, thisMotionUnit->acceleration.y*dt,

thisMotionUnit->velocity.y);

}s

// 'a =X contactForces + X fieldForces
std::function<void(sge::MotionUnit*, float)> sge::calculateAcceleration(){
return [](sge::MotionUnit* thisMotionUnit, float dt){
sf::Vector2f netForce = sf::Vector2f(0, 0);
for(auto& [, force] : thisMotionUnit->contactForces){
netForce += force;
}
for(auto& [_, force] : thisMotionUnit->fieldForces){

netForce += force;
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thisMotionUnit->acceleration = netForce;
b
}

#include <algorithm>

void sge::CollisionManager::updateCollisions() {

std::vector<sge::Collision> presentCollisions;

for(CollisionInteraction* collisionInteraction : m_components){
for(std::string initiatorGroup : collisionInteraction->initiatorGroups){
for(sge::CollisionShape* initiator :
m_collisionShapeManagerPtr->getComponentsByCollisionGroup(initiatorGroup)) {

if(!initiator->isActive) continue;

// Collect all present collisions
for(std::string recipientGroup : collisionInteraction->recipientGroups){
for(sge::CollisionShape* recipient :
m_ collisionShapeManagerPtr->getComponentsByCollisionGroup(recipientGroup)){

if(!recipient->isActive) continue;

if(collisionInteraction->collisionDetectionAlgorithm(initiator, recipient)){

CollisionSide initiatorImpactSide = determinelnitiatorImpactSide(initiator, recipient);

presentCollisions.push_back(sge::Collision {
initiator,
recipient,
initiatorImpactSide,

flipInitiatorlmpactSide(initiatorImpactSide)

;s

/

std::vector<sge::Collision> pastCollisions = collisionInteraction->pastCollisions[initiator];
// Determine collision phase

std::sort(presentCollisions.begin(), presentCollisions.end());

std::sort(pastCollisions.begin(), pastCollisions.end());

std::vector<sge::Collision> continuousPhaseCollisions;
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std::set_intersection(pastCollisions.begin(),pastCollisions.end(),

presentCollisions.begin(),presentCollisions.end(), std::back inserter(continuousPhaseCollisions));

std::vector<sge::Collision> startPhaseCollisions;
std::set_difference(presentCollisions.begin(),presentCollisions.end(),

continuousPhaseCollisions.begin(),continuousPhaseCollisions.end(), std::back inserter(startPhaseCollisions));

std::vector<sge::Collision> endPhaseCollisions;
std::set_difference(pastCollisions.begin(),pastCollisions.end(),
continuousPhaseCollisions.begin(),continuousPhaseCollisions.end(), std::back inserter(endPhaseCollisions));

1

// Run collision responses based on collision phase
if(startPhaseCollisions.size())

collisionInteraction->startPhaseCollisionResponse(startPhaseCollisions);

if(continuousPhaseCollisions.size())

collisionInteraction->continuousPhaseCollisionResponse(continuousPhaseCollisions);

if(endPhaseCollisions.size())
collisionInteraction->endPhaseCollisionResponse(endPhaseCollisions);
//

// Reset
collisionInteraction->pastCollisions[initiator] = presentCollisions;

presentCollisions.clear();
//

}

#include <limits>

float sge::determineCollisionDepth(sge::CollisionSide initiatorlmpactSide, sge::CollisionShape *initiator,
sge::CollisionShape *recipient){

auto [x1, y1, heightl, width1] = initiator->getMeasurements();

auto [x2, y2, height2, width2] = recipient->getMeasurements();

if(initiatorImpactSide == sge::CollisionSide::left) return x2 + width2 - x1;
if(initiatorImpactSide == sge::CollisionSide::right) return x1 + width1 - x2;
if(initiatorImpactSide == sge::CollisionSide::top) return y2 + height2 - y1;
if(initiatorlmpactSide == sge::CollisionSide::bottom) return y1 + heightl - y2;
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return 0;

sge::CollisionSide sge::determinelnitiatorImpactSide(sge::CollisionShape *initiator, sge::CollisionShape *recipient){

std::vector<sge::CollisionSide> alllmpactSides;

if(initiator->getPosition().x > recipient->getPosition().x) alllmpactSides.push_back(sge::CollisionSide::left);
if(initiator->getPosition().x < recipient->getPosition().x) alllmpactSides.push_back(sge::CollisionSide::right);
if(initiator->getPosition().y > recipient->getPosition().y) alllmpactSides.push_back(sge::CollisionSide::top);
if(initiator->getPosition().y < recipient->getPosition().y) alllmpactSides.push_back(sge::CollisionSide::bottom);

sge::CollisionSide lowestDepthSide;

float lowestDepth = std::numeric_limits<float>::infinity();

for(sge::CollisionSide collisionSide : alllmpactSides){
float depth = sge::determineCollisionDepth(collisionSide, initiator, recipient);
if(depth <= lowestDepth){
lowestDepthSide = collisionSide;
lowestDepth = depth;

return lowestDepthSide;

sge::CollisionSide sge::flipInitiatorlmpactSide(sge::CollisionSide initiatorlmpactSide){
if(initiatorImpactSide == sge::CollisionSide::top) return sge::CollisionSide::bottom;
if(initiatorImpactSide == sge::CollisionSide::bottom) return sge::CollisionSide::top;
if(initiatorImpactSide == sge::CollisionSide::right) return sge::CollisionSide::left;
if(initiatorImpactSide == sge::CollisionSide::left) return sge::CollisionSide::right;

return sge::CollisionSide::bottom;

sge::CollisionShape::CollisionShape(sge::Entity* ownerEntity){

m_ownerEntityPtr = ownerEntity;
this->setFillColor(sf::Color(0,0,0,0));

this->setSize(sf:: Vector2f(ownerEntity->sprite->getGlobalBounds().width,
ownerEntity->sprite->getGlobalBounds().height));
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sge::Entity* sge::CollisionShape::getOwnerEntity() { return m_ownerEntityPtr; }
sge::Measurements sge::CollisionShape::getMeasurements() {
return { this->getPosition().x, this->getPosition().y, this->getGlobalBounds().height,
this->getGlobalBounds().width };
}
void sge::CollisionShape::align() {
this->setPosition(m_ownerEntityPtr->sprite->getPosition() + offset);

}

#include <algorithm>

std::vector<sge::CollisionShape*> sge::CollisionShapeManager::getComponentsByCollisionGroup(std::string
groupName){
std::vector<sge::CollisionShape*> collisionGroupMembers;
for(sge::CollisionShape* collisionShape : m_components){
/1 if CollisionShape is a member of 'groupName' collision group
if(std::find(collisionShape->collisionGroups.begin(), collisionShape->collisionGroups.end(), groupName) !=
collisionShape->collisionGroups.end()) {

collisionGroupMembers.push_back(collisionShape);

return collisionGroupMembers;

void sge::CollisionShapeManager::update(float dt){
for(sge::CollisionShape* collisionShape : m_components){

if(collisionShape->isActive) collisionShape->align();

void sge::resolveAABB(std::vector<sge::Collision> collisions){
for(sge::Collision collision : collisions){
sge::CollisionShape* initiatorCollisionShape = collision.initiator;
sge::CollisionShape* recipientCollisionShape = collision.recipient;
sge::Sprite *initiatorSprite = collision.initiator->getOwnerEntity()->sprite;

sge::Sprite *recipientSprite = collision.recipient->getOwnerEntity()->sprite;

// Align initiator based on impact side

if(collision.initiatorlmpactSide == sge::CollisionSide::left){
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initiatorSprite->setPosition(
recipientSprite->getPosition().x + recipientSprite->getGlobalBounds().width - collision.initiator->offset.x +
collision.recipient->offset.x,
initiatorSprite->getPosition().y
);
H
else if(collision.initiatorImpactSide == sge::CollisionSide::right){
initiatorSprite->setPosition(
recipientSprite->getPosition().x - collision.initiator->getGlobalBounds().width - collision.initiator->offset.x +
collision.recipient->offset.x,
initiatorSprite->getPosition().y
);
}
else if{collision.initiatorImpactSide == sge::CollisionSide::top) {
initiatorSprite->setPosition(
initiatorSprite->getPosition().x,
recipientSprite->getPosition().y + recipientSprite->getGlobalBounds().height - collision.initiator->offset.y +
collision.recipient->offset.y
);
}
else if(collision.initiatorImpactSide == sge::CollisionSide::bottom){
initiatorSprite->setPosition(
initiatorSprite->getPosition().x,
recipientSprite->getPosition().y - collision.initiator->getGlobalBounds().height - collision.initiator->offset.y +

collision.recipient->offset.y

);

1

void sge::initiatorStandOnTopOfRecipient(std::vector<sge::Collision> collisions){
for(sge::Collision collision : collisions){
if(collision.initiatorlmpactSide == sge::CollisionSide::bottom) {

collision.initiator->getOwnerEntity()->motionUnit->velocity.y = 0;

bool sge::boundingBox(sge::CollisionShape* initiator, sge::CollisionShape* recipient){

return initiator->getGlobalBounds().intersects(recipient->getGlobalBounds());
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sge::ClickableShape::ClickableShape(sge::Entity* ownerUIEntity){ m_ownerEntityPtr = ownerUIEntity; }

sge::Entity* sge::ClickableShape::getOwnerEntity(){ return m_ownerEntityPtr; }
void sge::ClickableShape::align() { this->setPosition(m_ownerEntityPtr->sprite->getPosition() + offset); }
#include <algorithm>

#include <SFML/Graphics.hpp>

void sge::ClickableShapeManager::update(float dt){
for(auto& [_, clickableShapes] : m_components){
for(sge::ClickableShape* clickableShape : clickableShapes){
if(clickableShape->isActive) clickableShape->align();

void sge::ClickableShapeManager::processEvent(sf::Event event){
for(auto& [_, clickableShapes] : m_components){
for(ClickableShape* clickableShape : clickableShapes){
if(clickableShape->isActive) clickableShape->action(clickableShape, event);

bool sge::isMouseOverClickableShape(ClickableShape* clickableShape, sf::RenderWindow* window){

return
clickableShape->getOwnerEntity()->sprite->getGlobalBounds().contains(window->mapPixel ToCoords(sf::Mouse::getP
osition(*window)));

}

sge::SpriteText::SpriteText(sf::Sprite* ownerSprite){ m_ownerSpritePtr = ownerSprite; }
void sge::SpriteText::align(){

sf::Vector2f pos = m_ownerSpritePtr->getPosition() + offset;
this->setPosition((int)pos.x, (int)pos.y);

}

#include <algorithm>
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void sge::SpriteTextManager::update(float dt){
for(auto& [ _, spriteTextObjects] : m_components){
for(sge::SpriteText* spriteText : spriteTextObjects){
if(spriteText->isActive) spriteText->align();

}

void sge::SpriteTextManager::draw(sf::RenderWindow* window){
for(auto& [view, spriteTextObjects] : m_components){

window->setView(*view);

for(SpriteText* spriteText : spriteTextObjects){

if(spriteText->isActive || spriteText->isPaused) window->draw(*spriteText);

void sge::AnimationManager::update(float dt){
for(sge::AnimationCluster* animation : m_components){

if(animation->isActive) animation->run();

void sge:: AnimationCluster::addTextureSequence(std::string name, TextureSequence*
textureSequence){ m_textureSequences[name] = textureSequence; }
void sge::AnimationCluster::setCurrentTextureSequence(std::string name){
m_clock.restart();
m_currentTextureSequence = name;

m_currentTextureN = 0;

m_updateTexture();

}

std::string sge::AnimationCluster::getCurrentTextureSequence() { return m_currentTextureSequence; }

void sge::AnimationCluster::run() {
if(!m_textureSequences.size()){
printf("No texture sequences initialized.\n");
exit(1);
}

if(!m_currentTextureSequence.length()){
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printf("Can not run AnimationCluster if no current texture sequence is set.\n"); // ? Default to first added ?

exit(1);

if(m_clock.getElapsedTime().asMilliseconds() > animationDelayMilliseconds){

m_updateTexture();

if(m_currentTextureN+1 == m_textureSequences[m_currentTextureSequence]->sequenceRects.size()){

m_currentTextureN = 0;

}

else m_currentTextureN++;

m_clock.restart();

void sge::AnimationCluster::m_updateTexture() {

m_ownerSpritePtr->setTexture(*m_textureSequences[m_currentTextureSequence]->textureSheet->getTexture());

m_ownerSpritePtr->setTextureRect(m_textureSequences[m_currentTextureSequence]->sequenceRects[m_currentTextu
reN]);
}

sge::TextureSequence:: TextureSequence(std::vector<int> textureSequence, sge:: TextureSheet* textureSheetPtr, bool
isFlippedHorizontally = false, bool isFlipped Vertically = false){

textureSheet = textureSheetPtr;
for(int n : textureSequence){

sf::IntRect rect = textureSheet->getTextureRect(n, isFlippedHorizontally, isFlipped Vertically);

sequenceRects.push_back(rect);

}

#include <algorithm>

std::vector<sge::State*> sge::StateCluster::getActiveStates(){

std::vector<sge::State*> activeStates;

for(std::string activeStateName : m_activeStates){

activeStates.push_back(states[activeStateName]);
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return activeStates;

}

std::vector<std::string> sge::StateCluster::getActiveStateNames() { return m_activeStates; }

void sge::StateCluster::activateState(std::string name) {
if(lisStateActive(name)){
states[name]->enterScript();

m_activeStates.push_back(name);

}

void sge::StateCluster::deactivateState(std::string name){
if(isStateActive(name)) {
states[name]->exitScript();

m_activeStates.erase(std::remove(m_activeStates.begin(), m_activeStates.end(), name), m_activeStates.end());

bool sge::StateCluster::isStateActive(std::string name){
return std::count(m_activeStates.begin(), m_activeStates.end(), name);

}

#include <algorithm>

void sge::StateManager::update(float dt){
for(StateCluster* stateCluster : m_components){
if(stateCluster->isActive){
for(sge::State* state : stateCluster->getActiveStates()){
state->updateScript(dt);

void sge::Entity::activateEntityParts() {
sprite->activate();
if(motionUnit) motionUnit->activate();
if(!collisionShapes.empty()){
for(auto& [_, collisionShape] : collisionShapes) collisionShape->activate();
}
if(clickableShape) clickableShape->activate();
if(spriteText) spriteText->activate();

if(animationCluster) animationCluster->activate();
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if(stateCluster) stateCluster->activate();

sge::Stateful Component::activate();

void sge::Entity::pauseEntityParts() {
sprite->pause();
if(motionUnit) motionUnit->pause();
if(!collisionShapes.empty()){
for(auto& [_, collisionShape] : collisionShapes) collisionShape->pause();
}
if(clickableShape) clickableShape->pause();
if(spriteText) spriteText->pause();
if(animationCluster) animationCluster->pause();

if(stateCluster) stateCluster->pause();

sge::Stateful Component::pause();

void sge::Entity::hideEntityParts(){
sprite->hide();
if(motionUnit) motionUnit->hide();
if(!collisionShapes.empty()) {
for(auto& [ _, collisionShape] : collisionShapes) collisionShape->hide();
}
if(clickableShape) clickableShape->hide();
if(spriteText) spriteText->hide();
if(animationCluster) animationCluster->hide();

if(stateCluster) stateCluster->hide();

sge::Stateful Component::hide();

sge::EntityManager::EntityManager(
sge::SpriteManager* spriteManager,
sge::MotionUnitManager* motionUnitManager,
sge::CollisionShapeManager* collisionShapeManager,
sge::ClickableShapeManager* clickableShapeManager,
sge::SpriteTextManager* spriteTextManager,
sge::AnimationManager* animationManager,

sge::StateManager* stateManager
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m_spriteManagerPtr = spriteManager;
m_motionUnitManager = motionUnitManager;
m_collisionShapeManagerPtr = collisionShapeManager;
m_clickableShapeManagerPtr = clickableShapeManager;
m_spriteTextManagerPtr = spriteTextManager;
m_animationManagerPtr = animationManager;

m_stateManagerPtr = stateManager;

void sge::EntityManager::registerComponent(sf:: View* view, sge::Entity* entity){
m_registerEntityMembers(view, entity);
sge::ViewManager<sge::Entity*>::registerComponent(view, entity);

}

void sge::EntityManager::deregisterComponent(sf:: View* view, sge::Entity* entity){
m_deregisterEntityMembers(view, entity);

sge::ViewManager<sge::Entity*>::deregisterComponent(view, entity);

void sge::EntityManager::m_registerEntityMembers(sf::View* view, sge::Entity* entity){

m_spriteManagerPtr->registerComponent(view, entity->sprite);

if(entity->motionUnit) {

m_motionUnitManager->registerComponent(entity->motionUnit);

if(entity->collisionShapes.size()) {
for(auto& [ _, collisionShape] : entity->collisionShapes){

m_collisionShapeManagerPtr->registerComponent(collisionShape);

if(entity->clickableShape) {

m_clickableShapeManagerPtr->registerComponent(view, entity->clickableShape);

if(entity->spriteText) {

m_spriteTextManagerPtr->registerComponent(view, entity->spriteText);

if(entity->animationCluster) {
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m_animationManagerPtr->registerComponent(entity->animationCluster);

if(entity->stateCluster) {

m_stateManagerPtr->registerComponent(entity->stateCluster);

void sge::EntityManager::m_deregisterEntityMembers(sf::View* view, sge::Entity* entity){

m_spriteManagerPtr->deregisterComponent(view, entity->sprite);

if(entity->motionUnit){

m_motionUnitManager->deregisterComponent(entity->motionUnit);

if(entity->collisionShapes.size()) {
for(auto[_, collisionShape] : entity->collisionShapes){

m_collisionShapeManagerPtr->deregisterComponent(collisionShape);

if(entity->clickableShape){

m_clickableShapeManagerPtr->deregisterComponent(view, entity->clickableShape);

if(entity->spriteText){

m_spriteTextManagerPtr->deregisterComponent(view, entity->spriteText);

if(entity->animationCluster) {

m_animationManagerPtr->deregisterComponent(entity->animationCluster);

if(entity->stateCluster) {

m_stateManagerPtr->deregisterComponent(entity->stateCluster);

void sge::Scene::addEntity(sf::View* view, sge::Entity* entity){ m_entities[view].push back(entity); }
void sge::Scene::addEntities(sf:: View™ view, std::vector<sge::Entity*> entities){

for(Entity* entity : entities){
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addEntity(view, entity);

}
void sge::Scene::addDebugEntity(sf:: View* view, sge::DebugEntity*
debugEntity){ m_debugEntities[view].push_back(debugEntity); }
void sge::Scene::addDebugEntities(sf:: View* view,std::vector<DebugEntity*> debugEntities) {
for(DebugEntity* debugEntity : debugEntities){
addDebugEntity(view, debugEntity);

void sge::Scene::activateSceneParts() {
for(auto& [ _, entities] : m_entities){
for(sge::Entity™* entity : entities){

entity->activateEntityParts();

b
for(auto& [, debugEntities] : m_debugEntities){

for(sge::DebugEntity* debugEntity : debugEntities){
debugEntity->activate();

sge::Stateful Component::activate();
H
void sge::Scene::pauseSceneParts() {
for(auto& [_, entities] : m_entities){
for(sge::Entity™* entity : entities){
entity->pauseEntityParts();

}
for(auto& [ , debugEntities] : m debugEntities) {

for(sge::DebugEntity* debugEntity : debugEntities){
debugEntity->pause();

sge::Stateful Component::pause();
}

void sge::Scene::hideSceneParts() {
for(auto& [ _, entities] : m_entities){

for(sge::Entity* entity : entities){
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entity->hideEntityParts();

}
for(auto& [ _, debugEntities] : m_debugEntities){

for(sge::DebugEntity* debugEntity : debugEntities){
debugEntity->hide();

sge::Stateful Component::hide();

std::vector<sge::Entity*> sge::Scene::getViewEntities(sf:: View* view){ return m_entities[view]; }

std::unordered map<sf::View*, std::vector<sge::Entity*>> sge::Scene::getEntitiesMap() { return m_entities; };

std::vector<sge::DebugEntity*> sge::Scene::getViewDebugEntities(sf:: View* view){ return m_debugEntities[view]; }
std::unordered map<sf::View*, std::vector<sge::DebugEntity*>> sge::Scene::getDebugEntitiesMap() { return

m_debugEntities; }

void sge::SceneManager::setupDebug(sge::DebugEntityManager* debugEntityManager){ m_debugEntityManagerPtr =
debugEntityManager; }

void sge::SceneManager::m_registerSceneMembers(std::string label){
for(auto& [view, entities] : m_components[label]->getEntitiesMap()){
for(sge::Entity™* entity : entities){

m_entityManagerPtr->registerComponent(view, entity);

if(m_debugEntityManagerPtr) {
for(auto& [view, debugEntities] : m_components[label]->getDebugEntitiesMap()){
for(sge::DebugEntity* debugEntity : debugEntities){
m_debugEntityManagerPtr->registerComponent(view, debugEntity);

void sge::SceneManager::m_deregisterSceneMembers(std::string label){
if(m_debugEntityManagerPtr) {
for(auto& [view, debugEntities] : m_components[label]->getDebugEntitiesMap()){
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for(sge::DebugEntity* debugEntity : debugEntities){
m_debugEntityManagerPtr->deregisterComponent(view, debugEntity);

for(auto& [view, entities] : m_components[label]->getEntitiesMap()){
for(sge::Entity™* entity : entities){

m_entityManagerPtr->deregisterComponent(view, entity);

void sge::DrumSceneManager::setCurrentScene(std::string name){ m_currentScene = name; }

void sge::DrumSceneManager::alignScene(){
if(m_currentScene.length()){
if(m_loadedScene != m_currentScene){

if(m_loadedScene.length()) m_deregisterSceneMembers(m_loadedScene);

m_registerSceneMembers(m_currentScene);

m_loadedScene = m_currentScene;

void sge::LayerSceneManager::registerComponent(std::string label, sge::Scene* scene){
sge::SceneManager::registerComponent(label, scene);
m_registerSceneMembers(label);

§

void sge::LayerSceneManager::deregisterComponent(std::string label) {
m_deregisterSceneMembers(label);
sge::SceneManager::deregisterComponent(label);

}
#endif
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