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Pedepar
Junnomuas pabota, 82 ct., 17 puc., 7/ HICTOYHUKOB.

PASPABOTKA WUI'P, C++, PEJIIIMOHHBIE BA3bl JAHHBIX,
ITABJIOHBI TTPOEKTUPOBAHKA UT'POBBIX CUMYVYJIALIMY, TABJIOH
CYIIHOCTb-KOMIIOHEHT-CUCTEMA.

OObeKkT wuccieoBaHUs — IIA0JNOHBI MPOEKTUPOBAHUS  UIPOBBIX
CUMYJIALIMI, apXUTEKTypa BCTPAUBAEMbIX PEISIUOHHBIX 0a3 JaHHBIX.

Ilems pabotel — pa3paboTaTh BCTpaWBacMyr 0a3y MaHHBIX IS
AKCIEPUMEHTAIILHOTO KCIOJIb30BAHUSI B KAuyeCTBE CHUCTEMbI COXPAaHEHUS U
nepenayu JaHHbIX B pamkax 1madsiaona CymHocTh-KomnoneHnT-Cucrema.

KomnproTepHbI€ UTPHI ABISIOTCS JUCKPETHBIMU CUMYJISILIUSIMU B PEAJTBHOM
BPEMEHU C OJHOHN W OoJsiee ACHCTBYIOIMMU CTOpoHaMHU. M3-3a GoJiee BHICOKUX
TpeOOBaHUN UTP K MPOU3BOAUTEIHLHOCTH TEXHOJOTHN XpaHEHUs U 00pabOTKH
JAHHBIX, MCIOJIb3yeMble OOBIUHBIMU HACTOJIbHBIMU U BEO-MPUIIOKEHUSIMU
pENSIMOHHbBIE 0a3bl JAHHBIX HE MOAXOMAT [ pazpadboTku urp. Ho ¢ pazButuem
TaK Ha3bIBAEMbIX «OPHEHTHUPOBAHHBIX Ha JaHHbIE» IIa0JOHOB pPa3pabOTKU
UIPOBOM JIOTMKHM, B 4yacTHOCTH ImmabimoHa CyniHocTh-Komnonent-Cucrema,
noBJIsieTcsl BCE OOJIbllle Mapajuiesieldl MeXAy MEXaHW3MaMu JTHX I1a0JOHOB U
MEXaHU3MaMH PEJSIIIMOHHBIX 0a3 JaHHBIX. B 3Tol auruiomMHON pabote
pPacCMOTPEHO TOCTPOCHUE SKCIEPUMEHTAIbHOW BCTPOCHHOW O0a3bl JaHHBIX,
OpUEHTHPOBAHOW Ha pabOTy B KauecTBE MOCTABIIMKA CYLUIHOCTEH CHCTEMaM B
mabnone Cymuocts-Komnonent-Cucrema.

B pamkax paboThI ObITH pacCMOTPEHBI HAN00JIEE UCTIONB3YEMBIE MAOIOHBI
MIPOCKTUPOBAHMS WTPOBOM JIOTMKH W TTOCTPOSHHBI TapaliejUld MEXIy STHUMH
mabloHaMH W aHAJOTUYHBIMA MEXaHW3MaMH B PEJSIMOHHBIX 0a3ax JTaHHBIX.
Taxoke ObUTH pacCMOTPEHBI MEXAHU3MbI WHIEKCAIIMHA U aJITOPUTMBI COCTHHCHUS
B PENSIMOHHBIX 0a3ax JaHHBIX, HEOOXOAWMBIE HJis PEIICHUs 3a7a4u
(¢ (PEeKTUBHON TMOCTAaBKM CYyIIHOCTEH cucreMam B madnoHe CylnHOCTb-
Kommnonent-Cucrema.  [lanmee  Obui  mOCTaBlIeHBI — TpeOOBaHUA K
AKCIIEPUMEHTAIBHON 0a3e JJTaHHBIX, BBIMOJHEHO €€ MPOCKTUPOBAHHE W
peanu3anusa. PaszpaboranHas ©6a3a JaHHBIX TOJJACPKUMBAET  OIEpalluH,
ananornyaslie SELECT, UPDATE, DELETE u INSERT, co3nanue u ynanenue
TPUITEPOB, MHACKCAIIMIO dYepe3 IUIOTHBIE YIOPSJIOYCHHBIC WMHICKCHI M
BBITIOJTHCHUE OTICpAIlii COCIUHCHHS Yepe3 alTOPUTMBI CIIUSIHHSI U BIIO)KCHHOTO
uKiIa. BO3MOXXHOCTh HCIIOIB30BaHUS Pa3pabOTaHHOW HSKCIEPUMEHTAITBHOU
0a3bl JTaHHBIX OblJIa TIPOBEPEHA C IMOMOIIBIO HANMCAHWUS HEOONBIIONW WIPHI, B
pe3ynbTaTe 4Yero CieliaH BBIBOJ, YTO IOJydYeHHAas SKCIEpHUMEHTalbHAs Oa3a
JAHHBIX UMEET XOPOIIHEe MEPCIEKTUBHI K PA3BUTHIO B TTOJTHOIIEHHBIN MPOIYKT.
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Pagepar
JlpiruiomHas npana, 82 cr., 17 mMait., 7 KpbIHill.

PACITPALIOYKA TVYJIBHAY, C++, POJSIUBIMHBIS  BAS3BI
JOAJIBEHBIX,  LIABJIOHBI [TIPAEKTABAHHS I'YJIBHEBBIX
CIMYJIALIBIN, IIABJIOH ICHACILIb-KAMITAHEHT-CICTOMA.

AOG'exT nmacienBaHHs — MIAOJOHBI MTPacKTaBaHHS TYJIBHEBBIX CIMYIIAIIBIH,
apXiTIKTypa YOymaBaHBIX PIJIALBINHBIX 0a3 Jaa3EHBIX.

MbpTta mpampsl — pacmnpamaBars  yOymgaBaHyro 0a3zy Jaa3eHbIX IS
SKCIIephIMEHTAIbHAra BBIKAPBICTAHHS Y SKACIl CICTAMBI 3aXaBaHHS 1 Tepaavbl
Taa3eHbIX Y Mekax mabdsioHa IcHacip-KamnanenT-Cictama.

Kamm’rotapapis TyfabHI  3’SyJSIONIa  JIBICKPATHBIMI - CIMYJISIIBIAMI ¥
pRaNBHBIM Yace 3 aJHOM 111 00JIbII aco0aMi, SIKisl MPBIMAIOLb PAIIPHHI HE3aJIEKHA
agHa aja ajaHou. 3-3a OOJbII BBICOKIX MaTpadaBaHHAY TYyJbHAY Ja XyTKacli
THXHAJIOT1M 3aXaBaHHS 1 alpaloyKi 1aJ3€HbIX, BHIKPHICTOYBAEMbIS 3BbIYAaHBIMI
HACTOJBHBIMI 1 B30O-TIpbUTaIaMl PAJISIBINHBIS 0a3bl Ha/I3€HBIX HE MaIbIXO0A351lb
JUISL pacipanoyki TyJbHSY. Ajie 3 pa3Bill€éM Tak 3BaHBIX «apbICHTaBaHBIX Ha
Na3CeHbIsI» 11abJioHay pacrpaioyki TyJapHEBaW JOTiKi, acabiiBa 1rabiioHa
[cnacip-Kammanent-Cictama, 3’aynsenia  yc€ OOJbIl  Mapaiensy MaMix
MeXaHi3MaMi TAThIX MIa0joHAY 1 MeXaHi3MaMi PAJAIBIMHEIX 0a3 Jaa3eHbIX. Y
raTail JBIIUIOMHAN Mpalibl ObliIa pa3riiekaHa pacrparoyka KCrepbIMeHTaIbHAMN
yOynaBaHaii 0a3bl 1aJ3€HBIX, apbleHTABaHAW Ha Tpally Y sKacil NmacTaylrdbika
icHacuAy cictamam y mabnone IcHacip-Kammanent-Cictama.

VYV Mexax mpanbl ObUIl pa3riie/kKaHbl HaOOIBII BBIKAPHICTOYBAEMBIS
111a0JIOHBI MPAEKTaBaHHs TyJbHEBAM JIOTIKI 1 3HOMI3€HBI Mapaelli MaMi>k rIThIMI
mabioHaMl 1 aHajariyHbIMi MeXaHi3MaMmi y pPAJSUBIAHBIX 0a3ax aJ3€HBbIX.
Takcama ObuTl pa3riieKaHbl MEXaHI3MbI 1HAKCAIBIl 1 aATrapbITMbl 3JIyYHHS Y
POJISIIIBIAHBIX 0a3ax Ma3eHbIX, HEaOXOMHBIA JJIS PAIIdPHHSA 33/1a4bl A(EKThIYHAl
nacTtayki icHacusy cictamam y mmabnone IcHacub-Kammanent-Cictama. [laneit
ObLTl TacTaysieHbl maTpabaBaHHI Jla SKCIEpbIMEHTaJdbHAW 0a3bl Na3CHbIX,
BbIKaHaHA si¢ TpaeKTaBaHHE 1 pdlami3anblsi. PacmpanaBaHas 6a3a mai3eHBIX
naaTpeiMiniBae amnepaiibli, adamariuaeis SELECT, UPDATE, DELETE 1
INSERT, ctBapsHHE 1 BBIJAJICHHE TpbhITEpay, 1HIIKCAIBIIO Mpa3 ITYbLIHHBISI
ynapaJkaBaHbIsl 1HIDKCHl 1 BbIKAHAHHE arepalbli 37yYdHHS Npa3 alrapbITMbI
3mnus 1 YKiIaa3eHara IpIkiaa. MardbIMacllb BBIKAPBICTaHHS paclpalaBaHaii
AKCHEphIMEHTAIbHAN 0a3bl a3€HBIX ObLIa MpaBepaHa 3 JarnamMoraid HarmicaHHs
HEBsUIIKall TylibHI, y BBIHIKY 4Yaro 3po0JjieHa BBICHOBa, IITO aTpbIMaHas
AKCIIepbIMEHTANIbHAs 0a3a JaJA3€HbIX Mae JT0OpbIS MEePCHEKTHIBBI 1a Pa3BIils ¥
[IayHABapTAaCHBI PAAYKT.



ESSAY
Diploma, 82 p., 17 illustrations, 7 sources.

GAME DEVELOPMENT, C++, RELATIONAL DATABASES, GAME
SIMULATION DESIGN PATTERNS, ENTITY-COMPONENT-SYSTEM
DESIGN PATTERN.

Objects of research are game simulation design patterns and embedded
relational databases architecture.

Purpose is to develop embedded relational database for experimental usage
as component storage and component provider for Entity-Component-System
pattern.

Computer games are discrete simulations with one or more independent
actors. Games have strict performance requirements for data storage and
processing technologies, therefore relational databases, used by classic desktop
and web applications, can not be used for game logic development. But with
development of data-oriented game programming patterns, especially Entity-
Component-System, more and more parallels between these patterns and
relational database mechanisms appear. This diploma describes development of
experimental embedded relational database, that can be used as entity provider for
systems in Entity-Component-System pattern.

This work covered most used game logic programming patterns and
parallels between these patterns and mechanisms of relational databases.
Knowledge of indexing techniques and join algorithms in relational databases is
required to solve problem of effective entity-to-system provision in Entity-
Component-System pattern, therefore these topics were covered too. Then
diploma described requirements for experimental database, its architecture design
and implementation. Developed experimental database supports SELECT,
UPDATE, DELETE and INSERT operation analogs, trigger creation and
deletion, indexing using dense ordered indices, record joining using merge and
nested loop algorithms. Experimental database usability was tested by
development of a small game. As of result of this test it was concluded that
developed experimental database has good prospects for evolution into fully-
fledged product.



