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Pacnipenenénnas pa3padoTka v aHAIIN3
()YHKIIUOHAJTbHOCTH KOMITBIOTEPHON CUCTEMBI
IJIS pEIICHUSA 3aJ1a4 Xa0TUYECKOW TUHAMUKHA

B crarre npoponmeHpl WecTeAOBAHNA, HauaThie B [1] M MOCBAINEHHBIE OPTAHM3AIAN Mpolecca KOJLTeKTHBHOM
Pa3paGoTKH KOMITBIOTEPHOM CHCTEMBI IS PeIleHHs 3374y XaoTHueckol AHHaMHKH. [lompobHo ommcaHb
TpeGopaHiA K QYHKIIHOHATLHOCTH KOMIEIOTepHOH clcTeMBL OG0CHOBAH BEIGOD apXHTEKTYPEL H MeTONONOTHI
Ina ganeHelmedt paspadoTial [IpeaHanmsHpOBaHEL CpeIcTRa AN pacipeaeIe i MaTeMATHISCKHX BEIHCTIEHITL
[TompotHo ommcaH Mpoliece PazpalboTKH MOIYTS BH3YATH3AITHH.

Teopus Xa0THUECKOH JIMHAMUKH SIBJISISTCS COBPEMEHHBIM MaTeMaTHUYSCKUM alllapaTtom,
METOJIbl H AJITOPHTMBI KOTOPOI'O CYIMIECTBEHHO MOMOTAOT MPH PeIleHHH MHOTHX HAYYHO-
TeXHHUYECKHX 3a/[a4 MaTeMATHKH, MEXaHUKH, HHQOPMATHKH, (PUBHKH, XHMHH, SKOHOMHUKH,
COIMOJIOTHU M Jip. Hanpumep, Takux Kak, HPOIHO3MPOBAHHE TIOTO/IHBIX YCIIOBHH, NMPOIHO3ZH-
pOBaHHE TOBE/ICHHUS TPYIIbI poboTOB U T.7. OJHAKO CYIIECTBYET, NMPAKTHUSCKA CIIOKHOCTh
1P HCCIIEJIOBAHHH JIMHAMHUYSCKHX CHCTEM, OIMCBIBAOIIMX peallbHble IMPOLECChl, KOTOpas
CBsI3aHa pazpaboTkoll M peasMzaliiel KOMIIBFOTEPHO-aHATUTHUYSCKUX MeTo/ 0B, Cos/laHHe YHH-
BEPCATLHOH KOMITBIOTEPHOH CHCTEMBI SIBJISICTCA BAXKHOM W aKTYAIIBHOH 3a/1aueH, HHTEPeCHOH He
TOJILKO MaTeMaTHKaM, HO cneruaiuctam B obsnactd IT. B nanHo# pabote paccMoTpeHBI
BOIIPOCHI, TIOCBSIIEHHBIE OPraHH3AlMH TIpoliecca KOJUICKTHBHOH pa3paboTKH KOMITBEOTEPHOH
CHCTEMBI, 1Ipe/IHA3HAUSHHOH JUIs PEIICHHUS 3a/1a4 Xa0 THUECKOH JIMHAMHUKH.

ITocTaHoBKa 3amauu

[enbio uceaeTOBAHUS SIBISIETCS pazpadoTKa MPOTPAMMHOTO KOMIDISKCA, MTPUMEHHMOTO
IUTSL pelIeHHs OTPISNIEHHOTO KIIAcca HAYIHO-TeXHHUSCKUX 337121, KOTOpPhIE ¢ MAaTeMAaTHISCKOM
TOYKH 2PESHHS OTHOCATES K 33/1a9aM XAa0THUSCKOH MUHAMHKH. JTO HAKJIABIBACT HA CHCTEMY
OTIpeIeNEHHbIE TPeOOBAHMSL
1. IIpoBeeHue GONMBIIOTO YHETA BEIUUCIHTSIIBHLIX OTICpPAITHH.

2. HactpanpaeMoCTh O[] 3aJ1a4l TOJIR30BaTeNsl (BOSMOYKHOCTh PEHICHHS PasIHUHBIX 3a7au
KJlacca).
3. BoaMOKHOCTE paboThI KaK B PIKAME PaIbHOTO BpeMeHH (on-ling), Tak u B peskume off-line.

C TexHMYeckOH TOUKH 3peHHs CHCTeMa JOJLKHA VIOBJICTBOPATH CIISAVIONIUM KpHUTe-
PHSM Ka9ecTBA MPOTPAMMHOTO 00SCTICUSHHUST: TIPOM3BOIUTEIILHOCTD, THOKOCTh, MacII TAOHpYe-
MOCTb, TIPSIMSTHO-OPUESHTHPOBAHHOCTE, HHTEPOIIepadeIbHOCTD.

C opraamM3aiioHHOH TOUKH 3peHHs pazpaboTKa JAHHOTO MPOTPAMMHOTO KOMITISKCA
CBSI3aHA ¢ HeOOXOIUMOCTBIO HCIOIL30BAHUS METOJ0B KOJUIRKTHUBHOHM pa3paboTKU H MOTOMY
TpelyeT pa3/ie/ieHus 3a7]ad U BIpaboTKH 0OMHX apXHTEKTYPHBIX pellleHHH. JTO TIPHBOJTHT
K HeoOX0JIMMOCTH aHATH3a COBPEMEHHBIX TeXHOJIOTHH KOJUIEKTHBHOU pa3paloTKH CIOK-
HBIX TIPOTPAMMHBIX KOMILTEKCOB.
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CHeTeMa B I1eJIOM COCTOMT M3 Habopa oTAeNbLHO pazpabaThIBagMbIX MOAYACH, TaKHX
KaK BBIYMCIIHTEJIbHBIA MOJIY/Ib, MOJY/Ib BU3YAIIH3AIlMH, HHTeP(hEHCHBIH MOJIYIIb H JIpYTHE.
B jtanHo# pabGote onMcbipaeTes pazpaboTKa JBYX OCHOBHBIX MOJIYJIEH CHCTEMBl — BBIYHCIIH-
TEJIGHOT'O MO/IYJISL U MOJIYJIA BH3YAIH3AIHH.

OCHOBHO¢ Ha3HAUSHHE BLIUMCIHTEIBHOIO MOIYIIL COCTOMT B PellIcHHH 3a7a4 Xa0TH-
YeCKOHM JUHAMHKH ¢ IPUMEHEHHEM paclpeeI€HHBIX BEIYHCIMTEIBHBIX CpeACTB. (OCHOBHOS
HA3HAYCHHE MOJIYJI BU3YAIM3allMK — rpaduieckoe NpeJICTABICHUE pPe3y/IbTaTOB pelIeHHS
3a/1a4 Xa0THYECKOH IHHAMMKH B PEaJILHOM BPEMEHH.

Bri0op cpeacTs pacnpenesieHus BBIUMCIEHNUN
AJIs1 BEIMUCJIUTEIBHOTO MOAY JIS

3amaun XaoTHUSCKOW MMHAMHKHA OTIUYAIOTCS 3HAUUTCILHOW BHIYHCIMTCIBHOW CIIOK-
HOCTBIO, B CBSI3H C DTHM TPE/ICTABISTCA aKTYAILHBIM TIPOBE/ICHHE HCCIe/IOBaHHs criocoba
pacnapajuleJIMBaHr sl TIPOBO/IAMBIX BLIYHCIICHHH Ha KOMITbIOTEPAX, COSIMHSHHBIX CeThIO. Tak
KaK BBIUMCIUTEIBHBIC KIMSHTHI JOJDKHBI padoTaTh Ha COSTUHEHHBIX CeThIO MAIHHAX, 3a KO-
TOPLIMH PabOTAOT TIOJIB30BATENH, K HUM BBIJIBUTAKOTCS ClieTyIomue TpeboBaHus:
pabota B cucteme Windows;

MPOCTOTA YCTAHOBKH M HACTPOHKH,
BO3BMOIKHOCTD OTKJIFOUESHHS B X0/1e paboThI;
— He3aMeTHas 17 nojb3oBaTels LIK pabota B hoHOBOM perkume.

Bo MHOTHX CYIIECTBYIOMUX MyOMHUKAIHAX O paspaboTke MapaUIeNbHBIX MpOorpaMM
oOpamaeTtcsd BHUMaHHe Ha ctaHgapT MPI, koTophiéi cero/Hs siBisieTCs CTaHAAPTOM JIe-
dakTo U peaNMzallMM MMapaUIe]IbHBIX BBITHUCIICHHH B CHCTEMax ¢ paclpe/ieiéHHON
MAMATHIO M HCTIOJIB3YETCS BO MHOTHX CYISPKOMIIBIOTePHBIX 3afauax. llosToMy Obliio pe-
HISHO HCCIIS0BATL IPUMEHUMOCTE HMEHHO DTOTO CTaHAapTa.

MPI — »s10 mporpaMmubii HHTepdeiic (API) u ero peamHzaIus, TO3BOIIOMUANR 0OMSHH-
BaThCs COOOIEHUSIMH MEKTY KOMIIBIOTEPaMH, BBITIOJHSIONIHMHA OJHY 3aJ1a1y. B HacTodmiee
Bpemsi MPI smisietcs HauBostee pacnipocTpaHS8HHBIM cTaHMapToM HHTepdetica oOMeHa J1aH-
HBIMH B TAPAUISILHOM MIPOTPAMMUPOBAHIY, CYIIECTRBYST 10 pealn3alis i GOBIIOTO YHCIa
KOMIBIOTEPHBIX TUTatdopm, B ToM wrcre u Ut Microsoft Windows. Crarmapr MPI dukcupyet
uHTepdeiic, KOTOPbIH JOJBKEH COOMIONATHCS KAK CUCTEMOM MpPOrpaMMHPOBAHUS HAa KaOKIOH
BLITHCITHTENIBHOH TDIaThOpMe, TaK U MOJIL30BATENICM TIPH CO3/IAHHH TIPOTPAMM, TAKHM 00pazoMm,
MPI-porpaMmbl  SIBJISTIOTCST  MEPEHOCHMLIMH M IS HMX 3allycka B TSTCPOICHHOH CeTH
JOCTATOYHO MPOBECTH KOMITHIBITHIO TIOJ KAMIYVIO HEOOXOUMYIO IIAThOpMY, KpOMe TOTO 3TO
rapaHTUpyeT, UTO IS MepeHoca TPIWIoKeHUS ¢ onHoH peammzammi MPI Ha nmpyrvio HeoO-
XOJIUMO TOJIHKO MPOBECTH MepecOopKy, 63 KaKOTO-IH00 M3MEHSHHSI HCX0IHOTO KoJia [2].

OCHOBHBIM Cpe/ICTBOM KOMMYHHKAITMH Meky mpotieccamu B MPI siBisierca niepenaua
coobmenuii Apyr apyry. llogaepxuaetcs Oiokupyiomas 1 HeOIOKUPYIOMAs MePechLiIKa
coobmenui. MPI mogmepsxuBaet paboTy ¢ s3pIKaMH IporpaMmmupoBanusa Fortran, C u C++.
Hutepdetic MPI moxmep:kuBaeT cozmanue mporpamMm mo npuaunumy MIMD (Multiple Inst-
ruction Multiple Data).

B kauectBe BO3MOIKHOTO CpEJICTBA PeaIM3AIlHHA PACTIPE/Ie/ISHHBIX BHIYMCIICHHH ObLTH
PACCMOTPEHBI JOCTYIIHBIS peammalmi uaTepheiica MPL B KOTOPBIX AeKTapHUpyeTCs MOAIepK-
Ka mocneaHed Bepcum crtanmapta MPI-2.0 u copmecTrMocTs ¢ Windows mmardopmoit — 510
MPICH u WMPL /g laHHBIX peal3alivii TAKcKe JIeKIapHpyeTcs NojJiepkKka paboThl ¢ pac-
Mpe/IelicHHEM 3a/1a1 MEKITY KOMITbIOTEPAaMH B CE€TH, B TOM THCIIE B TETEPOTSHHBIX CETSIX.

C 1eapio HecneIoBaHus Bo3MokHOCTH nipuMeneHns MPI 610 paspalotaHo Tecto-
BO¢ TIPHIOKCHHE ¢ HMCMOJb3oBaHHeM OubmoTeku MPICH, peanmsyromee mapauienbHOS
BRIUHCIICHUS OJHOH M3 TpeOyeMbIX BEIUMCIUTENbHBIX 3a0au. [Ipu 3amycke pazpaboTaHHOTO
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TeCTa ¢ JABYMs OJHOBPEMEHHO paboTAIONIHMH HK3eMILIAPAMH MPOTPaMMEI Ha MIpoLeccope
Pentium ¢ texnonorueii Hyper-Threading ckopocTs BeiTHCIIeHHH BO3pocia Ha 62 %, 4To TO-
BOopHT 00 oueHb Xopomiel a3¢gdekTHBHOCTH pacnapaiuienuBanus ¢ oMol MPICH Ha o)1-
HOM KommbioTepe. [IpH TecTHpOBAHHHM pacnapa/UIeIMBAHAA BBHIYHCIICHHH MEXMYy JBYMS
KOMIIBIOTEPAMH, COSAHHEHHBIMH JIOKAIBHOH CETHIO, CKOPOCTh BEIUHCIICHUH BhIpocia Ha 93 %o.

Hmst oubnmuotexn WMPI npomspoguTeaeM AekmapupyeTcs mo 40 % Gombimas mpowus-
BO/IUTENTLHOCTH TI0 CPaBHEHHIO ¢ JApyrumu peamzaimsivMi MPL Tectuposanue paspaGotanHoro
MIPHJIOKEHHS, COOPaHHOTO ¢ HCToNb3oBaHHeM OnOoTekdn WMPIL, neficTeutenpHO mokaszaso
HeMHOTO OOJBIMYIO A peKTHBHOCTE pachapauienupanus (2 — 3%) B cpapaennu ¢ MPICH.
Onnako B cucteme Windows Vista npuitoskeHust, coOpaHHbIe ¢ JIAHHOH OHOIHOTeKOH, BRITAROT
coolmenre o0 ycrapepmiei Bepcun Windows, MpH 3allycKe e B peKUMe COBMECTHMOCTH ¢
WindowsXP wnu Gojiee paHHUMH TIPHIIOKEHHSIMH aBapHiHO 3aBepmarored. K coxanenuto,
s1a 6ubnmoteka ¢ 2006 roga He 0OHOBILUIACE.

Cpojguast quarpamma >(pQeKTHBHOCTH pacHapaUIeIMBaHUs ¢ WCMOML30BAHHEM pas-

JHYHBIX OMOIHOTEK NPHBE/IeHa Ha pUc. 1.
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MPICH n=1 MPICH n=2 WP n=2 MPICH n=2 WP n=2 100%
P4HT@3000 P4HT @3000 P4HT@3000 P4HT@3000 x2 PAHT@3000 %2  adhderT MBHOCT b
via 100Mb via 100Mb
Ethemet Ethemet

Pucynok 1 — Cpognas nuarpamma 3>¢dekTHBHOCTH paciap LIS THBAHMS TOCTPOSHUS
orubaroreil MOBepXHOCTH

Taxum oOpasom, eTMHCTBEHHOM npuMeHnMoi B Windows cpenie ¢ GecruiaTHOM peastu-
zarmmeit MPI smasieress MPICH, ognako npu npoBeIcHUH BHIYHCICHUH HA HECKOJIBKHX XOCTaX
ObL1 OOHApPYIKEH psifl €€ HENTOCTATKOB!

— Ha KK/JOM XOCTe HeoOXOMMO HATTMIHE YUSTHOM 3aITHCH TTOJIL30BATENS ¢ O/THHAKOBLIMH
UMEHEM H TIApOJIeM;

— Ha KUKJIOM XO0cTe HeoOXoAMMO HalMuMe HCIOMHseMoro ¢aina, a B ciydae HeoOXoIH-
MOCTH H BCeX HeoOXoAUMBIX (haiiioB, K KOTOPLIM MIPOHCXOUT oOpamienue, Tak kak MPI ne
IPOU3BOAUT KOITMPOBAHKSI IIPH BAIYCKeE;

—  KOKILIM U3 UCOMHASMBIX (paliioB 1o DKeH ObITL pa3OIOKUPOBAH B OpanaMayospe;

— OTCYTCTBYET BCTPOSHHBIH MEXaHM3M OOHAPYIKEHHKS Pa3phIBa CBS3H MENTY XOCTaMH, IIpH
pazphiBe CBSIZH BO3MOKEH BXOJ] B COCTOSIHHE OSCKOHETHOTO OJKHJTAHHs 3aBepIISHHS OTIepaIiii
oOMeHa CooDIIEHUAMM;

— OTCYTCTBYET BCTPOCHHBIH MeXaHH3M YCTAHOBKH IPHOPHUTETA IPHIOKCHUS B CHCTEME.
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ITpoeei€HHOE HecieIOBaHUE TI0KA3AJI0, YTO B KOHTEKCTe JaHHOH 3a/1auM [IPUMEHEHHE
MPI nesiecooGpazHO B TOM Cllydae, €CJId BhIYHCIIEHHS OY/IyT TIPOBOJIMTHCS HA BBIJIGJISHHOM
BLIYHCIIMTEILHOM pecypee. B cirydae ucnosibzopanust MPI Ha noJib3oparebCKHX MallHHAX,
pasBEpPTHIBAHME M BKCILTYATALHs CHCTEMBI 3aTPY/HEHBI.

B nampniif MOMEHT paccMaTpHBAIOTCs ciegyiomue aidsTepHatusnl: Condor, Globus,
X-Com, UNICORE.

OcobeHHOCTH PazpabOTKH MOIYJIST BU3YaATH3AIIHH

B nponiecce pa3paboTKu CHCTEMBI KOMITBIOTEPHOTO MOJISTTHPOBAHHS H aHAIU3A 3a/1a1
Xa0THYECKOH JTHHAMHKH BOZHHKIA HEOOXOIHMOCTh peaii3aliii MOYJISI BU3YAITH3AIMH, YIOB-
JISTBOPAIOIIETO CISAYIONAM TpeGoBaHMsIM: ObICTPOTA BUBYAIIM3AIMH CONBINOTO KOJIHYSCTRA
TOUSK TPASKTOPHI, HE3AaBUCHMOCTD OT AIMMIAPATHHIX CPJICTR, BHICOKAA JeTAIH3AIHSA TIOTY-
JaeMBIX H300paKeHHH, HACTPAHBASMOCTh MOIYIS B COOTBSTCTBHH C BO3MOMKHOCTIMH
aTmapaTypsl MOJIL30BATCIBCKOH IAT(HOPMBL

Hcxond M3 yKa3aHHBIX BRIMIC TpeOoBaHHH, Obla MOCTaBICHA ICIh HCCICIOBAHHUS:
pazpaboTaTh MOJY/Ib BH3YATHZAINH JIST CHCTEMBI KOMITBIOTSPHOTO MOJSTHPOBAHUS 3a70ad
Xa0THYCCKOH TUHAMHUKH, aOCTParupyIOMHH (PYHKITHOHAILHOCTE COBPEMEHHBIX HH3KOYPOB-
HEBBIX aIllapaTHO-TIPOTPAMMHBIX CPSACTB BBIBOJA TPEXMEPHOH TEOMSTPHH H HE MMIOIIHH
OT HHUX MPSMBIX 3aBUCHMOCTSH.

JlonoymutenpHoe TpeGoBaHHEe OTCYTCTBHS TPSAMBIX 3aBUCHMOCTEH MOJYJIS CTAHOBUTCS
AKTYAJILHBIM B CBSI3H ¢ OOJIBINOH CIOKHOCTBIO COBPEMEHHBIX AlTIApATHO-TIPOTPAMMHBIX HHTEp-
dpeiicop, Takux kak OpenGL 1 DirectX, HX BRICOKOH H3MEHIHBOCTBIO, A TAKKE HECOOTBETCTBHEM
HEKOTOPBIX alllapaTHBIX CPEJICTB CHeIH(PUKAITHIM, NPE/ThIBIAEMbIM BhillieyKazaHHbIMH APL

PaccMoTpeB MOCTABICHHYIO 3a/1a1Y ¢ TOUKH 3PEHHS apXUTEKTYPhI TPOTPAMMHBIX CHCTEM,
ObUIO TIPHHSTO pelIeHHe Pas/eluTh MOJYJIbL Ha 3 KOMIIOHEHTA: KOMIIOHEHT BH3YAITH3AITHH
TPEXMEPHBIX CIIEH, KOMIOHEHT BU3YATH3AIHHA TPEXMEPHBIX NMPHMHTHBOB U KOMIIOHSHT HH3KO-
VPOBHEBOH BH3YaNH3aIHH. TakuMm oOpa3oM, B KauecTBe Oaz0BOH apXHUTSKTYPHI IS MOIYIIA
Obu1a BRIOpaHA APXHTSKTYpa CI0eB. MHKAICYILIHS HH3KOYPOBHEBLIX OCOOCHHOCTCH BHRY-
ANM3AITHA TPEXMEPHOH TCOMRTPHH OCYIISCTRIICHA 32 CUST NMPUMSHSHHS MPHHIIMIIA HHBEPCHH
saprcuMocTed DIP. O0mast cxeMa KOMITOHSHTOB MOTYIISI TIPHBSACHA Ha PHC. 2.

Primitives render r-—-—----------------3

Render driver

Scene render OpenGL render driver DirectX render driver

Pucynoxk 2 — O0mas cxeMa KOMIIOHSHTOB MOJTY/IS BH3YATTH3AIHH

[IpuMeHeHHE TIPHHITUNIA WHBEPCHH 3aBHCHMOCTSH ST OPTaHH3AIHH KOMIIOHSHTOB
MTOZBOJISIET peIlaTh B pazHYIHBIC 3aJaUH HE3aBHCHMO JpYT OT Apyra. Tak, 0coOSHHOCTH
peanmzanui Moayis Ha OpenGL He BIHAIOT Ha aJTOPHTMBI BHAYAJIH3AIIUH KOMITOHCHTA
Primitives render, TeM caMbIM yopoImas pazpadoTky Moayid. IloMHMO 3TOTO BO3ZHHKACT
MOTCHIHALHAST BO3MOKHOCTD PeaTH3AIMH MOTYJS BHIVAIH3AINH ¢ moagep:xko# DirectX 10
B ClIy4ae, eCad BoaMokHOCTeH OpenGL 6yaeT HETOCTATOTHO.

C TouKH 3peHMs pealiH2allHH MPOSKTHOTO penieHHs] HauDOliee CITOMKHBIM SBISCTCS
komnoHeHT Render driver, KoTopbIi JOJBKEH, ¢ 0/THOH CTOPOHBI, 0GOOMIHTL (QYHKITHOHAITLHOCTH
coppeMeHHBIX rpaduueckux APL a ¢ npyroit — npeJocTaBUTh BO3MOKHOCTh (h(peKTHEHOM
peallHzalii BhIHeCeHHOH B HHTephelic PYHKITHOHATLHOCTH ¢ yuéToM ocoOeHHOCTeH ar-
napaTHOH mIaTdopMBI TOIL30BATEIIA.
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Jnst pemenns npobmeMbl o0oOmenns rpapuueckux APl ObIT0 TPHHATO peIIcHHE
HCIIOJIB30BATE MATTEPHbI 00BEKTHO-OPHEHTHPOBAHHOTO POSKTHPOBAHUSL, B HaCTHOCTH Abstract
Factory u Strategy. CoBMecTHOE NMpHMEHEHHE HTHX MATTEPHOB TMO3BOJISIET He TOJLKO YII-
POCTHTH 3a/1a4y, HO H TO3ZBOJISET H3MEHSThH MOBEJIEHHE BCEX KOMIOHEHTOB, BXO/SIHX B
MOJTYJIb, 03 MOU(pHKAITHH HCXOTHOTO KOJIa, 9To cooTBeTcTRyeT npuHIimny OCP pazpa-
BOTKH TIPOTrPAMMHOTO 00eCIIeYe HHS.

B pesysibrate npHMeHeHHs BbIIIEYKazaHHBIX MATTEPHOB ObUI CIIPOSKTHPOBAH HHTEP-
detic komnonenta RenderDriver, jguarpaMMa CTATHYECKOTO TPEJICTABIEHHS KOTOPOTO
NPHBE/ICHA Ha pHC. 3.

: «librarys»
IPropertyList LowlLevel
[
1
==instantiates= ==jnstantiate== ’
[IStateBlock|c——|  IDevice [ 1 IDriver
p
'QueryManager———
10utput I—
1
Buffer ———— |
| 1Buffer | L!nputStsge — |
linputl ayout———  ~TTTTTTTTT <~'—\ns;anliale>>
IProgram rm—— -———- i
ShsderanagerJ‘— !
—{/PregramParametersLayout| | ~~7"7TTT77C |
___________ 1
{RasterizerState | RasterizerStage'—— i
__________ ]
ISamplorStato Texturelianageri——| i
1
1

<<y sEr

Trarhire -->| 1SwapChain I—

IDepthStencilState
IBlendState —— OutputStage ———

(e

F=——=-

Pucynok 3 — JluarpamMMa cTaTHISCKOTO MPSACTABICHHSA HHTepdeHca KOMIIOHSHTA
RenderDriver

B npornecce npoektHpopanua kKommnoHeHTa RenderDriver GbUIH BBIJISJICHBI CIEYHO-
nHe UHTepQeHcHI:

— [Buffer — untepdeiic paboTel ¢ OydepaMu TCOMETPHUISCKHX JAHHBIX (TOJOKSHUS TOUCK,
HX I[BeT, HOPMAJIN);

— ITexture — untepdeiic paboTLl ¢ TeKCTYpaMH (3arpy3ka U IoJydeHHe OUTOBBIX 00pazoB
paziuunoro gopmata);

— ISamplerState, IBlendState, IDepthStencilState — naTepdeiichl 0ObEKTOB COCTOSHHS YCTPOHCTRA
BH3YAJIM3AIMH (TTapaMeTphbl CMENTUBAHHS TIBETOB, HACTpo KK Oyepa oTceueHH H T.11.);
—IDevice — uHTepdeiic yeTpolicTBa BH3yaIu3allMHi (BBHIBO Ha DKpaH TPEXMEPHBIX MPH-
MHTHBOB, 3aJaHHe HACTPOCK BU3YAIH3AIUH).

OcHoBuble MpoOieMbl IpH MPOCKTUPOBAHHH MOV RaKIIOYAIHCh B HeoOXou-
MocTH 0GoOmeHHs (YHKIIHOHAIIEHBIX BO3MOKHOCTSH HHU3KOYPORHEBHIX rpaduueckux API
¢ BOBMOSKHOCTBIO (PheKTHBHONW pealiizalliy, YIHTHIBAIONeH anmnapaTHbIe BO3MOKHOCTH
KOMIIBIOTEpa MoIb30BaTesd. 1IpH mpoekTHpoBanuy 000 0mMAaINCh BO3MOKHOCTH Takux API,
kak DirectX 10 u OpenGL 2.1 — iByx 0cHOBHBIX ipuMeHseMbIX Ha miaTthopme PC. [lpu
0Go0IIeHHH ObIJT BHISBJICH Psi/] IPOTHBOPEYHH, CPe/TH KOTOPLIX — HEBOZMOXKHOCTE 0000 HThL
pazliivHs B OT/JeIBHBIX alllapaTHRIX KOHPHUTYpAIHAX, a TAKKe CIOKHOCTh M TPOMO3Z[I-
KocTh 0000menus oTenbHbix MecT OpenGL u Direct X.
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Homg perieHHd yKazaHHBIX TTPoOIeM OBLTH TIPUMEHEHEB! CIEAVIONTIE METOAB! TTPOEK-
TUPOBAHMA.

1. ¥Yporuecpoe pazbuenune dyuxmumoHamsHocTH rpadudecknx APl u omnpemenchie
CBAZEH MEXKY YPOBHAMMU.

2. IlpumMeHeHne MaTTEPHOB OObEKTHO-OPUEHTUPOBAHHOTO IIPOSKTUPOBAHIA T 130~
JELAW M3MEHYHBEIX MECT B IIPOIPAMMHOM KOJE.

3. Beibop B xauectBe dSranoHa mHTepdeiica DirectX 10 u peammzanmg ero Ha OGase
OpenGL, 9T0 TTO3BOMHMIO TTOCTOAHHO COTTACOBHIBATH IBa AP, yauThIBad UX 0coDEHHOCTH
peam3aIgi, M TONYINTE TTPOEKTHOE PEITTeHHe, TIPUTOAHOE /I peamn3aliii kak Ha Oaze
OpenGL, Tak 1 Ha Gaze DirectX.

4. IlprMeHeHIC METOA TPOCKTUPOBAHIIA TI0 KOHTPAKTY [4], 3aKIOUaIoIeroca B 06g-
2aTSILHOM IIPORBEPKE BO BCEX METOAAX IIPH pealM3aliy IIPELyCHOBHIl W MHBapPHAHTOR
KJIaCCOB.

O[HUM W2 OCHOBHEIX YPOBHEH B MOJAYIE BU3yAIMRaldy ARIAETCA MOAYJIb HATIOMKEHIA
TeKcTyp. JaHHBI IIOAYPOBEHB CKPHIBAET OCOODEHHOCTH PEeAIM3allMy PA3IdIHBIX BHOER
TEKCTYD, & TAKKE SMYIMPYET OTCYTCTBUE OTAETBHBIX paciupermit OpenGL g paboTw ¢
TeKCTypaMi. B gacTHOCTH, sMyIUpyioTed pacimpera GL. ARB texture non power of two,
TTO3BOJIAIOITIETO PAbOTATE ¢ TEKCTYPaMHE, PA3MEPHI KOTOPEIX HE SBIISIOTCA CTEMEHBIO JTB OHKI.

BamvopeficTere CITpoeK THPOBAHHBIX MHTEPgECOB ¢ KITaccaMu peamsaliy Ha OpenGlL
MIoKazaHo Ha puc. 4.
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Pucymok 4 — TuarpaMma CTaTMIECKOTO MIPEACTABICHNT KoMIToHeHTa OpenGL Driver

Ha nmuarpamme mipesicTaBineHbl TPH YPOBHAL
1. Unrepdeticariit yporens Lowl.evel xommonenta RenderDriver.
2. Ipomesxyrouneiii yposenb OpenGL.Shared, obecreumnparomuii B3amMoACHCTBHS YPOB-
Hell peamzain komnoneHTa OpenGLDriver.
3. ¥poeens OpenGL. TextureManager, oTBEUAOIIHN 33 HAIOMKEHUE TEKCTYP.
CyirecTBeHHBIM TIpH peamzaiiyi ypoeHs OpenGL. TextureManager apnsgercs cocpe-
JloroueHre cpeActe paboThl ¢ TEKCTYpaMyl B paMKax OJHON MU TONBKO OAHON Ornbimoreku, a
TaKKe 3aMEBIKAHNE CO3IAaHIT OOLEKTOB TEKCTYP B peamsalnmm kimacca TextureManager Impl
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CpaBHHBaST KOIMISCTBO KJIaccoB KommoHeHTa OpenGLDriver u mHTepdeHCHOTO MO OTHOIIE-
HUIO K HeMy KomroHeHTa Lowl.evel, MOXKHO TOBOPHTH O 3HAUHTEIILHOM CHHKEHHH CIIOKHOCTH
npu paboTe ¢ KOMIIOHEHTOM 110 CpaBHEHH IO ¢ paboTol HenocpencTeeHHO Yepes OpenGL.

Pazyienienne, nojioGHOE ONMMMCaHHOMY BhITIIE, OBLIIO TIPOU3BE/ISHO B paMKaX peallu3allii
Beero komrnoneHnta OpenGLDriver. 5To 103BOIWIO BBIJISIHTh TPYNIBI COBMECTHO MOIH-
(UIHPYEMBIX KIIACCOB M HHKANCYIMPOBATH HX, UTO B CBOIO OUepe/lb CHHM3HIO OOIIVIO
CIIOIKHOCTDL CHCTEMBI.

Takum oOpaszoM, B paMKax paspaboTKH CHCTEMbI KOMIIBIOTEPHOTO MO/ISJITUPOBAHHS U
aHATT3a 337129 Xa0THUSCKOH JIMHAMHKH ObLIT CIIPOSKTHPOBAH MOV BH3yalusari. Moiyns
ObLJT pa3OHT HA TPU KOMIIOHEHTA, OJITHH M3 KOTOPLIX — KOMIIOHEHT HH3KOYPOBHEBOM BU3Ya-
JTH3ANHH — OBLIT pealinzoBaH Ha Oaze oubanoTekn OpenGL.

C TexHUYeCcKO#M TOUKH 3pSHHUS MOAYJL COJSPIKUT 75 OCHOBHBIX KJIACCOB, 0OSCIIeUH-
BalOIIUX (QYHKOHOHHpOBaHHE HOpsiAka 65 PyHKIHOHAIBHBIX ToueK. OO0muil 06béM Koa
Moy Ha C++ — 16 000 cTpok koja. Ha ceroHAmMHWE JeHb MOJIyJIb TOJJICPKHBAET
OpenGL eepeuii 1.1 — 2.1 u nopsjka 30 ero pacuupeHui. OTCYTCTBHE psijla pacllUpeHUH
Ha MAIIHHE MOJIL30BATEISI YMYIUPYIOTCA CPeACTBAMH MO TYJIS.

BriBoanr

Takum o0pazoM, B paMKax pa3zpabOTKH CHCTEMbI KOMIBIOTEPHOTO MOJCIHPOBaHUA
3aJ1a4 Xa0THUYECKOH JIMHAMHKH ObLIIH pellleHbl CJIS/IYIOIHE 3a/IaUuH.

1. Opranuzaius nporecca pazpaboTKH.

2. Amnanuz HHCTPYMEHTANBHBIX CPeICTB paclpeIe/IeHUsI BLIUHCICHHH, HeoOX0 TUMBIX
UL peaIH3allHy MOYJIA BU3YAIU3aluy.

3. llpoekTHpoBaHHE MOAV/IS BU3YATH3ALIHH.

4. Peaymsalusi HU3KOYPOBHEBOH YACTH MOyl BH3YaIM3alMKi Ha Oaze OubinoTeku
OpenGL.
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KA. Pyuxin, JI.B. Xonooos, €.I. Myxiit

AHaJ1i3 MeTOXIB pO3NONi/IEHOl PO3POOKH KOMIT 10 TEPHOI CHCTEMH VIS PO3B A3aHHA 32121 XAOTHUHOI THHAMIKH
Y CTATTI 3aITPOIIOHOBAH] JIOCHDKSHHS, K1 poaniouari [1] Ta npHcBsdeH: opraHizaifi mporecy KoTeKTHBHOI
PO3pOOKH KOMIT KOTEPHOI CHCTEMH TSI O3B’ SIIaHHS 38/1a4 XAOTHYHO! AHHAMIKH, J[eTanbHO OMHMCcaHl BUMOTH
1000 ¢y HKIILOHAILHOCTI KOMITTOTepHOI crucTemit. OBIPyHTOBaHIH BUOIP apXITeKTypH 1 METOAONON LIoA0
nofanbimol pospolkn. [Ipoananizosani 3acobM /IS POSTIONLTY MATEMATHIHIX OGYHCIEHD. JleTalbHO omvcanuit
mporec po3pobKH MOIYIA Blayamizanil

Cmambs nocmynuna & peoaxyuio 09.07.2008.
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