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Npepucnosue

WMHaycTpust KOMIBIOTEPHBIX Pa3BiAeUYEeHMI HAXOAMTCS HA MOAbEME M I10Jb30BaTe-
J1 YK€ HE yCTpauMBaeT KauyecTBO IpadpMKu B MPEXHUX KOMIIBIOTEPHBIX MIPAax.
Hukro OGosblie He 3axoyeT UIpaTb B UIPbl ¢ PUCOBAHHON M "KBaapaTHOU" rpa-
duxkoii, TeM 0oji€e YTO CYIIECTBYIOIIME KOMIIBIOTEPHbIE CUCTEMbl MOIYT MPOPU-
COBBIBAaTb IpaduKy Ha AOCTATOYHO BbICOKOM ypoBHe. HoBas yiMHelika Buaeokapt
or komnanuiit ATI u NVIDIA yny4inaior cuTyauuio B UTPOBOM MHAYCTPUU U I1O-
3BOJIAIOT pa3paboTYMKaAM CO3/1aBaTh MEHCTBUTENBHO KPACUBBIE TPEXMEPHBIE UTPHI.
B cBoro ouepenb paspaboOTYMKUA TTOCTENIEHHO OTKA3BIBAIOTCSA OT MCIIOJIb30BAHMS
ycrapeBIIero (pUKCUPOBAHHOTO KOHBeliepa MpH BU3YaTH3AIlUU CIIEH B KOMIIBIO-
TepHBIX urpax. EMy Ha cMeHy TIpuIIa HOBas MOJETIb MPOrpaMMUPYEeMOro KOH-
Beiiepa Ha OCHOBE BEPUIMHHBIX M THKCEIBHBIX IieiimepoB. Ha ceromnsmHuii u
JaXxe 3aBTPAIIHUN JeHb WCIOIb30BaHME IeiIepoB B MPOrpaMMHPOBAHMM Tpa-
buKM — 5TO TIPUOPHUTETHOE HAIMpaBIeHNUe, KaK U TTPOU3BOAUTENIEH MporpamMm-
HOro obecrieyeHUsI, TaK W IS TIPOU3BOIUTENCH ammapaTHOro oGecTeYeHusl.
B nemom ke mporpammupoBaHue TpadUKHM C HCIOIB30BAHMEM BEPIIMHHBIX M
MMIKCEBHBIX IIeHaepoB MTOBOJBHO CIOXHAS M TPYyAOeMKas 3amada IuIsl IIporpam-
MucTa. bosblioe KoJUYecTBO pa3IuyHbIX WHCTPYKIUNH B UCXOAHOM KOJe acceMO-
JIEPHOTO $I3BIKA TIPOTPaMMUPOBAHUS IIeIepoB HUKAK HE CIIOCOOCTBYIOT ee 00-
nerdyeHnto. OTyacTu mpobiieMa co CIOXKHOCTHIO B TIPOTPAMMUPOBAHUH TIEHIepOB
pellaetcs ¢ TOMOILIBIO BBICOKOYPOBHEBOTO s3bika ieiaepoB. B DirectX sto
HLSL (High-Level Shader Language, BbICOKOYPOBHEBbII SI3bIK IMPOrpaMMUpPOBa-
Hus weiaepos), a B OpenGL — sa3bik GLSL (GL Shader Language, s13bIK Ipo-
rpammupoBaHust weiiaepoB B OpenGL). O0a 3Tux s3blKa B YEM-TO CXOXU U pe-
IIAIOT OJHY M Ty XK€ 3a1a4y: IOBbIIIEHWE KAauecTBA KOMIIbIOTEPHOU Irpachuku Mpu
MAKCHMMAaJbHOM YIPOLIEHUU CEMAHTUKH 513blKa Ha ocHOBE C-momoOHOro CMHTAaK-
CHCa MCXOJHOIO Koaa. BbICOKOYpPOBHEBbIE SI3bIKM IPOrPAMMMPOBAHMS lleiiae-
pOB — 32TO Oynyliee UTPOBON MHAYCTPUM KOMIIbIOTEPHBIX Pa3BACUYCHUI.

I[J'[H HamnmnucaHudg W pe€AaKTUPOBAHUA IIPpOrpaMm meﬁz[epOB MO2KHO HCITOJIb30BATb
Pas/IMYHbIE CPEIACTBA, HO TIOpa3ao JYUYLIE BOCIIOJb30BATHCA CICHUAIM3NUPOBAH-
HbIMU MHCTPYMECHTAJIbHbIMU CPEACTBAMU C Ha60pOM MOIIHbIX (I)YHKLLI/IOHEUIbeLX
BO3MO)KHOCTCﬁ, B KOTOpPbIX BdM U IIOMOXKET p8306paTbCﬂ 9Ta KHHUTIA.



8 lpeguncnosue

O yeM 3Ta KHUTa

B cBa3u ¢ OosibliuM 00BbEMOM IIpEAIaracMoro Marepuana KHura pasoura Ha He-
CKOJIbKO YacTeil. Yacme | KHUIM 3HAKOMUT YUTATENSI ¢ OCHOBAMM IPOrpaMMUPO-
BaHug rpacduku noa DirectX 9.

Inasa 1 — s10 BBenenue B DirectX 9, roe Bbl y3HaeTe, M3 KaKMX KOMIIOHEHTOB
coctout DirectX 9, Ha yem OH 6asupyercs U Il YEro HEOOXOAUM.

I1aea 2 nocsuieHa paccMOTPEeHUIO (PUKCUPOBAHHOTO rpadpuyeckoro KoHseiiepa
C UCIOJb30BAHUEM MATPUYHbIX MPeoOpa3oBaHUil, paboTe ¢ OCBEIEHUEM U MaTe-
pUaIoOM Ha OCHOBE IPUMEPA, UCXOAHBbIA KOJ KOTOPOIO Bbl HaiijeTe Ha KOMIIAKT-
JIICKe.

Ihasa 3 obbsicHsIeT paboTy ¢ mporpaMMupyeMbiM rpachuyeckuM KOHBeiiepoM Ha
OCHOBE BEpIIMHHBIX U MUKCEIbHBIX IIeiinepoB. B yacTHocTu, paccMaTpuBaloTcs
OCHOBBI ACCEMOJIEPHOTO S3bIKA TTPOrPAMMUPOBAHUS IIEUAEPOB TPETHEU BEPCUU C
MOJIHOM CEMAaHTUKON KOMaHJ WJIM WHCTPYKUMUU IO BCEM TPEM BEPCUIM IIEH-
JIEpOB.

Yacme I1 xHuru ocpsiaeTr paboty ¢ npodaitiepom PIX for Windows, Heobxoau-
MBIM JIJIST OTJIAAKM Iporpamm mof DirectX.

Inasa 4 copepxut omnucaHue Bo3MoxHocTeil mpodaitnepa PIX for Windows,
3lech Takxke pasoupaercs rmnpouecc uHctausiuuu DirectX 9 Update (Summer
2004), B nmocraBky Kotoporo BxoauT PIX for Windows.

Inasa 5 wnnmoctpupyetr padory ¢ npodaitnepom PIX for Windows. 3nech oObsic-
HAeTcs pabora ¢ mapamerpaMu cOOpPKM MH(MOPMAIIMK, ¢ BXOTHBIM W BBIXOTHBIM
daitiom cOopku U aHaIKM3a MTOJyYeHHOW MHMOpMaLIUK.

Yacme 1] KHUTY TIO3HAKOMUT BAC ¢ UHCTPYMEHTAIbHBIM CPEACTBOM Pa3pabOTKU
npunoxeHuit RenderMonkey 1.5 xomnanuu ATI.

Ihasa 6 B obmmx deprax TipencTaBmsieT wHcTpyMeHTapuii RenderMonkey 1.5 ot
npoliecca UHCTALISIMU 0 MOJHOTO 0030pa uHTepdeiica 1 BO3MOXKXHOCTEN.

Inasa 7 Ha nipuMmepe TokasbiBaeT Bo3MoxHocTH RenderMonkey 1.5 B mporpam-
MHMpOBaHHMU TIelinepoB M Tipu pabore ¢ 3ddekramu. Takke paccMaTpUBaeTCs
nakeT SDK RenderMonkey 1.0, HeoOXoguMbIili ISl HaIKUCAHUS ITOXKIIIOYAEMBIX
moayneit (plug-in) B RenderMonkey 1.5.

Yacme IV KHUTU TMOCBSIlEHA aHAIU3Y MHTETPUPOBAHHON cpelbl pa3paboTKu
npunoxeHuit FX Composer 1.5 kommnanuu NVIDIA.

Inasa § 3nakomMut uyutarens co crpykrypoit FX Composer 1.5 u ero Bo3MoXHO-
CTSIMU.

I1asa 9 nocBsleHa TPUMeEpPyY, Ha OCHOBE KOTOPOro OyayT IMOKas3aHbI MepBOCTE-
neHHble MpuHUUIE padoTsl ¢ FX Composer 1.5.



lpeguncnosue 9

Y10 He0O6XO0AMMO 3HaTb

Ilpennonaraercs, 4To YMTaTe/]b 3HAKOM C OCHOBAMU SI3bIKA IPOrpaMMUPOBAHUS
C++ M wuMeeT mOpeacTaBieHUE O CO3JAaHUM MOPOrPaMM C UCIOJb30BAHUEM
DirectX. OpmHako B mepBOi 4YacTW KHUTH Jaercsd oOmasg uHdopMmauus IIo
DirectX 9, mosToMy 4uTaTh 3Ty KHUTY MOXKET U HAYMHAIOLIWI MPOrPAMMUCT, HE
3HAKOMBIN ¢ ocHoBaMM DirectX.

bnaropgapHocTu

Xouy mobyiarofapuTh cBolo xeHy CBeTJiaHy 332 BCECTOPOHHIOIO MOMOILb B CO3/1a-
Huu kHuru. Ocobast OnaromapHocTb Mropio PrIOMHCKOMY M U3AATEJIbCTBY
"BXB-IlerepOypr" 3a npeaocTaBieHre BO3MOXHOCTU HAITMCAHUS STOM KHUTH.
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OcHoBbI NporpaMmmMupoBaHus
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Nmasa 1. BsepeHue B DirectX 9
naBa 2. OuKcUpoBaHHbIA rpadoMyYeCKunin KOHBENEP

Mnasa 3. [lporpammupyemsblii rpacouyeckunii KoHBeep



rmABaA 1

BeepeHue B DirectX 9

"MbI CBsI3bIBa€M OOJIbLLIME HANEXKIbL
¢ HoBoil rulaTdopmoit XNA".
Ocnoeamens Kopnopauuu Microsoft, buan [eiime

bosnbliioe KoanyecTBO KOMITbIOTEPHBIX CUCTEM BCETo MHUpa MOCTPOEHO Ha KOM-
[UIEKTYIOLMX PaIMYHbIX [pousBojuTeneidl. B cBowo ouepeinb NPOU3BOAUTENU
KOMIIbIOTEPHbIX KOMILIEKTYIOLIMX [0JIb3YIOTCH [E€PCOHAIbHbBIMA HapaOOTKaMU B
TEXHOJIOTMYECKOM MPOLECCE CO3AaHMUsI MATEPUMHCKUX ILIAT, BUAEOATANTEPOB, 3BY-
KOBBIX U CETeBbIX KapT, UCMOJIb3Ysl MPU 3TOM Pa3TUYHbIE YUIICETHI, Ipaduyeckue
U 3BYKOBBIE TTPOIIECCOPhI, HAOOPHI MUKPOCXEM U CUCTEMHOMN JIOTMKU, MOCTOSIHHO
yIIy4luasi, MOAEPHUZUPYST U BHEIPsiss HOBbIE TEXHOJOTUM B KOMIIBIOTEPHOE IPO-
M3BOACTBO. DTO OUYEBUIHBIM OOPAa30M CKAa3bIBAETCS HA PA3BUTUU KOMIIbIOTEPHOM
MHOYCTPUM B LiEJOM. B CBA3U C 4eM KOMIbIOTEPHbIN PHIHOK M300MIyeT MHOXKE-
CTBOM MOJEJiell KOMIBIOTEPOB ¢ Pa3HOOOPa3HbIMU TEXHUYECKUMU XapaKTePUCTU-
kamMu. C ofgHON CTOpOHBI, OOraThiii BHIOOP KOMILIEKTYIOIIMX MOAPa3yMEBAET KOH-
KYPEHIIMIO U, KaK CJIeCTBUE, KOHKYPEHTHbIE 1IeHbl (YTO OUYEeHb XOPOLIO ISl TIPO-
CTOTO 00bIBaTEeNIs1), HO C APYTrOfl CTOPOHBI — 3TO JOJIKHO COCTaBJSITh HEKOTOPbIE
npobaembl 11 mporpaMMucToB. [lpeacraBbre ceds dAaKMM MAaTepbiM Mporpam-
MMUCTOM (a4 MOXET Bbl TAKOBBbIM U SBISETECH), 3aAyMABLIMM CO3AaTb MOIIHYIO
TPEXMEPHYIO UIPY 110/ onepauuoHHyto cucremy Windows. OTOABUHEM Ha 3aJHUI
TUIaH CJIOXHOCTU CO3JaHUSI Tpaduueckoro ABUKKA UIPbI, UCKYCCTBEHHOTO WH-
TeJUIeKTa, XOpollled 3BYKOBOU MTOPOXKU, a YUYTEM JUIIb HEOOXOAUMOCTb padOTh
WUTPbl Ha JI0OOM armnaparHoM obecreueHWM KOMIIbIOTEpHOM cucteMbl. B sToit
CUTYallUd HEOOXOAMMO MPeayCMOTPeTb pabdOTy UIPbI HA BCEX UMEIOLIMXCS MOJe-
JISIX BUAEOANANTEPOB, 3BYKOBBIX M CETEBbIX KapTax. Kak Bbl aymaere, 3TO peasib-
HO? Boloch, YTO Takoe MOXHO IPENIONOXHUTh TOJBKO B CAMbBIX CMEJIbIX MEUTaX.
CoBceM fipyroe aejo MPOUCXOAUT MPU UCTIONB30BAHUU TexHojoruu DirectX, pas-
paboTtaHHo#t Kopropauueit Microsoft.

He BpaBasch B TexHOJOTMYECKUE MOAPOOHOCTH, MOXHO cKazaTh, uTo DirectX
OCHOBBIBaeTcsl Ha Tpex KuTax. [lepBblii KUT — 5TO MPOU3BOAUTENM arapaTHOIo
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obecrieyeHusd, KOTopble o0ecne4yuBaloT MoaAepxKy DirectX B M3roTOBISIEMbIX
ycTpolicTBax. BTopoit KMUT — 3To onepaiimoHHasi cuctema Windows, momaaepxu-
Barowast DirectX. U TpeTuii KUT — MHCTPYMEHTAJbHBINM MakKeT pa3padoTunKa Uiau
DirectX SDK. Tlaker paspabortumka DirectX SDK conepxur Oosblioli Habop
rOTOBbIX MHTEpdeiicoB, Ki1accos, (QyHKUMI, MAKpPOCOB, CTPYKTYP M KOHCTaHT,
3HAYUTEIbHO YIIPOILAIOUIMX Pa3padOTKy KOMIIbIOTEPHbIX UIP /ISl ONEpPaLMOHHON
cucteMbl Windows. Ha pgaHHBIE MOMEHT pa3padoTuMKaM [AOCTYIEH [aKeT
DirectX 9.0 SDK Update (Summer 2004), Bxmovaroiiuii B cedst psii 0OHOBIECHUI
1O CPaBHEHUIO ¢ ABYMs Mpeablaymu Bepcusimu DirectX 9b u DirectX 9.

MOHeHb COCTaBHbIX KOMIMOHEHTOB

DirectX 9 nocrpoeH Ha He3aBUcUMOH crneuudukaluuu, AeKjIapupymolieil cosia-
Hue mporpamMMHbix komroHeHToB COM (Component Object Model). ApxuTek-
typa COM-TexHONOIUM OYeHb 4YeTKo pasrpaHuyeHa Ha COM-o00beKkTbl U
COM-unrepdeiicei. B DirectX COM-00beKTbl MpeAcTaBlIeHbl KOMIOHEHTAMU
Direct3D, Directlnput, DirectMusic, DirectSound, DirectPlay, DirectShow un
DirectSetup. das1 Toro 4yroObl moaydyutb goctynl K COM-00bekTy, HEoOX0AUMO
Bocnonb3oBarbcss COM-uHTEpdelicoM, KOTOPhIii B CBOIO OYepelb COCTOUT U3
MaccuBa ykazareneilt Ha ¢pyHKuMu. C MOMOILbIO 9TUX (PYHKUMHA AOCTUIAETCs 10C-
tyn Kk COM-o6bektaMm. Hazpanus COM-uHTepdeiicoB HaYMHAIOTCSL ¢ aHIIUIA-
CKOH 3arjaBHoOil OykBbl "I", Hampumep IDirect3D. IS TOTO 4YTOOBI MOJYYUTh
noctym K COM-00beKTy, HEOOXOMMMO CO3/laTh TEePeMEeHHYI0, B KOTOPOW BITO-
CJIeICTBUM OyIeT XpaHWThCS yKaszarelb Ha MHTepdetic.

KomnoHeHTb! DirectX

DirectX 9 npegocTaBisieT BO3MOXHOCTb [IPOrpaMMUCTY paspadarbiBaTh [POrpam-
Mbl, OCYILECTBJIIOLME PadOTy CO 3BYKOM, CETbIO, TPEXMEPHOM Ipadpukoil, BUIEO,
u noatoMy DirectX mocTpoeH B Bujie Habopa KoMHOHEHMOS8. DTO ObLIO Xopollei
ugeeil — He cOpachiBaTh Bc€ B OAHY OOIIYI Maccy, a OTAeIUTb, Hampumep,
KJacchl s paboThl ¢ YCTpOMCTBAMM BBOAA-BbIBOJA OT KJIACCOB, 0OecneunBaio-
IIUX paboTy CO 3BYKOM.

DirectX 9 nMeeT HECKOIBKO KOMITOHEHTOB.

O DirectX Graphics oTBeyaeT 3a BO3MOXHOCTb BbIBOJA HAa SKpaH IBYXMEPHOU U
TpexmepHoii rpacduku ¢ nomoiubio DirectDraw u Direct3D. DirectDraw mno3Bo-
JIIeT pUcOBaThb Ha 9KpaHe ABYXMEpHYIO rpaduKy, OJHAKO 3TOT KOMITOHEHT
JABHO He OOHOBJISUICS U HAXOAUTCS KaK Obl B 3aMOPOKEHHOM COCTOSIHUM, TO-
5TOMY €ro TEeKyllas BepCusi YUMCAUTCH MOJ HOMEPOM CeMb, T. €. DirectDraw 7.
Ecau Bbl Bce Xe XeaeTe BOCMHOJAb30BATLCSA 3TUM KOMIIOHEHTOM ISl pUCOBa-
HUST IByXMEpPHOM TpaduKu, TO CAENaThb 3TO BO3MOXHO, HO HE 00$3aTelbHO U
Jaxe He xenaareabHo. Direct3D Toxe 001a1aeT BO3MOXHOCTbIO PUCOBAHUS
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JBYXMEPHbIX (UIYp, W JIy4lle I0Jb30BaTbCsl MMEHHO 3TUM KOMIIOHEHTOM.
B nocnenneit Bepcuu DirectX 9.0 SDK Update (Summer 2004) xopnopariust
Microsoft pekomeHayeT BO3IEPXKUBATHCS OT MCIONb30BAHUS YCTApPEBILIETO
DirectDraw. Bce 3T0, B 4aCTHOCTH, CBSI3aHO C CO3JaHUEM HOBOU TMIaT(OpMbI
noa HazBaHueM XNA, o KOTOpoii Mbl TOTOBOPUM B DToi TiaBe B pasd. "llhiam-
gopma XNA".

O Directlnput obecnieunBaeT B3aMMOICHCTBIE TIPOTPAMMEBI C YCTPOWCTBAMH BBO-
Ja, a MMEHHO ¢ KJIABUATYPOM, MBIILbIO, JKOHUCTUKOM M pyjeM. Bbl, HaBepHO,
ckaxere: "Ho mnardpopma Windows MMmeeT cBOM CTaHAAPTHbIE CpeacTBa sl
paboTel ¢ ycrpoiicTBamu BBoaa". [1eno B TOM, YTO CKOPOCTb AOCTYIA B UIPax
JOKHA ObITh MAKCUMAJIbHO ObICTPOM, MHAYe J1000e 3amenjieHue, "TOpMOxKe-
HHe" MOXeT CWJIBHO TOBIUSTH HA TeUeHWE UTPOBOTO Tpolecca. CTaHIapTHBIE
cpenctBa Win32 He B cujiax obecrneuuThb Takylo cKopocTh, a DirectInput pabo-
TaeT HAMNPSIMYIO C alTapaTHBIM obecliedeHneM KOMIThIoTepa B 00XOI CepBHUCOB
OTIEPAIIMOHHON CHCTEMBI, YTO AT MAaKCHMAaJIBHO BO3MOXHYIO CKOPOCTb JOC-
Tyna B npuiaoxeHuu. KomnoneHt Directlnput Toxe He OOHOBJISLICS A0 AEBSI-
TOM BepcUM U IMpPEeACTaBIeH MHTepdelicoM IDirectInput8. Kopnopauus
Microsoft nmpuHsna pelieHue He oOHOBIATH Directlnput, orToro yro 3ano-
>KEHHOro (PyHKIMOHANA €lle BIIOJHE JOCTATOYHO HA HECKOJbKO OMMKaKIIMX
JeT. DTO U BIOJHE JOTMYHO, KaKue YCTPOMCTBA BBOAA Mbl MMEEM Ha CEro-
THAIIHUN neHb? KiaBuaTypa, MBIIb, pyiab ¢ TEAaIsIMH, JIKOWCTHMK, IIIEM
BUPTYAJIbHOU peaTbHOCTU, €lle Psii KAaKUX-TO YCTPOMCTB ¢ BUOpooTAauei u
oOpaTHOI CBSI3bIO — BOT, MOXAIYH, M BeCh CIMCOK. Bce mepevynciieHHbIe yeT-
po¥icTBA MMEIOT TOMMEPKKY B IDirectInput8, ITO3TOMY OOHOBJISITH 3TOT KOM-
IIOHEHT IToKa HeT CMBICIA, HO ¢ TIPUXOA0M HOBoI turatdopmel XNA, 1o Beeit
BUIMMOCTH, KoHLeniusl DirectIlnput MOXeT HECKOJbKO M3MEHUTCS.

O DirectMusic n DirectSound, xak BUIHO U3 Ha3BaHMII KOMIIOHEHTOB, OTBEUYAIOT
32 My3bIKy M 3BYK, JeJlasg BO3MOXHbIM BocmpousBeaeHue MIDI- u WAV-
¢daitnos. /IBa 3TMUX KOMIIOHEHTA, Tak e Kak u Directlnput, He OOHOBJISUIUCD,
M UX TEKYLIAs BEPCUS YMCAUTCS 1104 HOMEPOM BOCEMb.

3 DirectShow HeoOXx0oauM AJs1 pabOThI ¢ BUAECO- U ayauoJaHHbIMU. MMeeTcs Bo3-
MOXHOCTb BOCIIPOU3BEACHHUS CAEAYIOLIUX (POPMATOB:

o MPEG (Motion Picture Experts Group);
o MPEG Audio Layer-3 (MP3-dopwmar);
o AVI (Audio Video Interleaved).

O DirectPlay obecrieunBaeT pabOTy MPUTOXEHUS] C CETbIO U OCHOBAH Ha CBOEM
nporokoje. B DirectX 9.0 SDK Update (Summer 2004) mnosiBuiacb HoBasi
BO3MOXHOCTb paboThI 10 MpoToKoiy Bluetooth.

O DirectSetup no3BOJISIET TTPOU3BECTU YCTAHOBKY haitioB DirectX Ha KOMIbIOTED
Mojib30BaTe/iss ¥ OTBeYaeT 3a aBTOMATUUYECKUU 3amycK JHMcKa ¢ WTpOod Uiu
TPOrPaAMMOA.
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Kaxiblii U3 nepevyuciieHHbIX PaHEE KOMIIOHEHTOB MPEJOCTABISET [IPOIrPAMMUCTY
MHCTPYMEHTBI ISl yIpolleHus paboTsl ¢ rpacduKoi, 3ByKOM, BUIEO U YCTPOMCT-
BamMu BBoja. [l TOro 4ToObl BOCMOJB30BaThCsl B TOJHOU Mepe MpeaiaracMbIMu
cpefcTBaMu, HEOOXOJUMO TMOJKIIUUTh B CO3JaBa€MOE IMPUJIOKEHUE 3arojioBOY-
Hble ¥ OUOIMOTEeYHbIE (haAMIBI.

MNMopckaska

3aronosoyHble dannbl DirectX 9 — 370, kak npasuno, dannsl ¢ pacwmpexnem h,
NOAKIoYaeMble B MPUIIOXKEHNE C MOMOLUBIO AUPEKTMBbLI #include. Hanpumep:
#include <d3d9.h>. bubnuoteunbie hannel DirectX 9 B nporpammy MOXHO nopa-
KIMKOYNTb C MOMOLLbIO AMPEKTUBDI #pragma, NPONUCAB 3Ty CTPOYKY B UCXOAHOM KOAE.
Hanpvmep: #pragma comment ( 1ib, "d3d9.1ib"). Jlnbo siBHO fobaBuTbL OMGNMO-
TEeKM C ykasaHvem nytu K kartanory. B Visual C++ 6.0 ato genaetcda cneaylowmm
obpasowm: BbibepuTe B MeHIo komaHabl Progect — Settings 1 B nosisuswemca gua-
noroBom OkHe nepenanTe Ha Bknaaky Link. B ctpoke Object/library modules npo-
nuwnTe noaknovaemyo 6nbnmoTteky, Hanpumep: d3d9. 1ib. B cpege nporpammupo-
BaHua Visual C++ NET ans nogknoydeHns OubnmnoTtek HeobGXoAuMmMo BO BKragke
Solution Explorer uHctpymeHTtapus Visual C++ NET HaxaTtb npaBoi KHOMKOW Mbl-
LM Ha Ha3BaHMU CO3[4aHHOIO npoekTa. B nosiBMBLUEMCH MEHIO BblAENUTE MOJNE
Properties, oTkpoeTcsa guanorosoe okHO. B neBon yacTu 3TOro okHa HaxoauTcs psag
nanok, packponte nanky Input 1 B none Additional Dependencies nponuwwmnTe noa-
Krnoyaemble 6ubnuotekn. Bce GubnunoTtekn nponuckiBatoTca Yepes npoben. lNMocne
pobaeneHuns 6ubnunoTeyHbix annos Haxmnute kHonky OK.

He 3ab6biBaiiTe Mpou3BOAUTH ONEpPAlUU MO MOAKIIOUYEHUIO 3aroJOBOYHBIX U OMO-
JuoreyHbix ¢aiinoB DirectX 9 B Kaxmoe coznaBaeMoe MPUIOXKEHUE, NHavye y Bac
BO3HUKHET MHOXECTBO HEOOBSICHUMBIX OIMMOOK BO BpeMSI KOMIWISIIUHM WCXOMI-
HbIX KOJOB.

TexHuKa NOCTPOEHUA CUEeH

B DirectX 9 mist npeacraBieHnst rpachuKu Ucnonb3yercs KoMmmoHeHT Direct3D9.
OTO 04YeHb MOILUHBIA M, MOXANyH, CaMblil INABHBIA KOMIIOHEHT, MMEIOIIUI or-
POMHOE KOJIUYeCTBO MHTEpGhEHcoB M1l paboThl ¢ BEPLIMHHBIM M MHAEKCHbBIM Oy-
depamu, TeKCTypaMM, BEPLIMHHBIMA M MUKCEJbHBIMU LIEHAEpaMU MU T. A.
Direct3D9 mo3BojsieT NporpaMMUCTy CO3[AaBaTb TPEXMEPHYIO rpacuKy BbICOKOrO
Ka4yecTBa, HE 3aTpayuBasi IpU 3TOM OcoObIX ycuiuii. Bmecte ¢ tem, Direct3D9 —
CJIOXHbI KOMIIOHEHT, MMEIOLMI MHOXECTBO MPEAONPELNeHHbIX (GYHKIMIA,
CTPYKTYp, MAaKpOCOB, TUIOB, HO JOCTATOUHO Pa3o0paThbcsi OAUH pa3 B MPUHLIUTIE
nmocTpoeHusl rpacukKu U TOJNb30BATHCS MPUOOPETEHHBIMU HABBIKAMU MOCTOSTHHO
OyzeT yxXe He TakK CJIOXHO.

KitoueBbiMu monsitussMu B Direct3D9 spnsiioress pennepuHr u cueHa. Cuera B
DirectX — 3T0 npsimMasi aHanorus JoObIX TeaTpalbHbIX MOAMOCTKOB, Ha KOTOPbIX
KaK B TeJeBU30pe Bbl BUJAUTE CTaTUUYECKHE W JBMXXYIIMECS O0BEKThI, COBEpILIA0-
1KMe pasiuyHbie aeifictBud. To ecTb Bce, UTO oToOpaxaeTcsl HA KpaHe MOHUTO-
pa — 3To, 1O CYTH, U €CTh CIIeHA.
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IIpouecc npeacraBieHus cueHbl Ha auciviee B DirectX HOCUT Ha3BaHUE peHOe-
pune, Giaaromapss KOTOPOMY TMPOUCXOAUT BU3yATU3AlLMs WIM MPEACTABIEHUE Clie-
Hbl Ha dKpaHe MoHUTOpa. MexaHu3M OTOOpaXeHUsl CUEHbl WJIM PEeHAEPUHT J0-
BOJIBHO CJIOXKHBIN TPOIIECC, COCTOSAIIUN U3 psaa MOCIeI0BaTeNbHbIX ONepalui,
HalOMUHAIOIIMN HeKUU abCTpaKTHBI KOHBelep, BU3YaU3UPYIOLIUK rpaduky
Ha akpaHe. Ha puc. 1.1 mokasan mMexaHu3M INpeAcTaBieHUs IpaduKu HA dKpaHe
MOHMTOPA C MOMOUIBIO rpacuyeckoro KoHBerepa.

LaHHble
obbekTa

!

Teccensuus “Teccensymsa”
| | 1-a cTagus

PYHKLMOHANBHO-
(PUKCMPOBAHHbIN
KOHBENEP

[Mporpammupyembii
KOHBEWNEpP

Ob6Lee
oTCceYeHUE,
yaoaneHve
HEBUOUMBIX
rpaHemn “leomeTpnyeckve onepauun”
| 2-a cTagusa

¥

MexaHnam paboThbl lMnkcenbHble
C TeKCTypamu Lwenaepsl

!

Brok “PacTepusaums’
TeCTOB 3-a ctagus

Puc. 1.1. Mpadnuecknii koHseiep DirectX

W3 puc. 1.1 BuaHO, 4YTO epaghuueckuii KoHeeliep pazfeieH Ha TPU CTaAUM. Tecce-
JSLMS, reoMeTpudyeckue npeobdpaszoBaHus U pactepusauusi. Ha cmaduu meccens-
yuu TTPOUCXOAUT OTOOP IpaHel oObekTa, T. €. pa3dueHue Moiaeau Ha Oojee Mel-
KHe 4acTU, TaKUe KakK MOJUTOHBI. DTa CTAAUs BBITIOJIHSIETCS TPOTPaMMHO.

Bropast cmadus eeomempuueckux npeobpazosanuii BKIOYaeT B ceOs OO0JbLION
KOMILJIEKC MO Mpeo0pa3oBaHUIO BEPILIMH C MOMOIIbI0 MATPUll, YCTAHOBKE MaTe-
puana, pacuera oceellleHus1 oobekTa. Eciu Bbl ellle pa3 nmocMorpute Ha puc. 1.1,
TO 3aMeTUTe, YTO Ha CTaIW TEOMETPUIECKUX MpeoOpa3oBaHUil MMeeTcs IBa IIy-
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TU. DTO UCIONb30BAHUE (UKCMPOBAHHOIO U IMPOrpaMMUPYyeMOro rpacduyeckoro
KOHBelepa.

Qurcuposannslii KoHGellep UCIONb3YeT MACCY MOBTOPSIOLIMXCS ONepaluil 1Mo Impe-
00pa3oBaHUI0 OOBEKTA, TOTAA KaK Hpoepammupyemvill KOHEeliep TIOCTPOEH Ha pa-
0oTe ¢ BeplUIMHHbIMU leiaepamMu. boyee nmoapobHO padoTy oboux KOHBEHepoB
MBI PaCCMOTPUM B erasax 2 u 3.

TpCTBH cragusa — 3TO cmaous pacmepusayuu, TPOUIBOAAIIAA MPECACTABICHUC
00BeKTa HAa MUKCEJIbHOM YPOBHE. Ha stoii CTaANU MOXHO 3aJEUCTBOBATH IMHUK-
CCJIbHBIC HICﬁZ[epr, O KOTOPbIX MBI ITOTOBOPUM B 2i1aee 3.

Tlocne mpoxoxaeHusi o0bEKTOM BCeX TPEX CTaJAMI ToTOBasi MOJAENb MOMEIAeTCs
B Oycdep Kanpa U BHIBOAUTCS HA SKPaH.

TIpencrapiaeHHast obias Moaeab padoThl rpacduyeckoro KoHBelepa siBaseTcs: A0-
BOJIBHO CJIOXXHBIM TIpoiieccoM. Bce nmeiicTBust mo obpaboTke o0beKTa B KOHBelepe
MPOUCXOJAT ammapaTHO U JUIIb HA CTAAWU TeccelsiuMu — IMporpaMmHo. Kak
MpOrpaMMUCTy, BaM He MpUIETCsl CAeAUTh KOHKPETHO 3a KaXIoW cTaaueil Tpa-
duyeckoro koHperepa. [lig TOro 4Yrodbl Co31aTh OObEKT UM IOCTPOUTH CLIEHY, a
IIOTOM OTOOPAa3UTh €€ Ha DKPaHe MOHUTOPA, AOCTATOUYHO BBIIOJHUTbL P IOC/e-
JOBAaTeNbHBIX 1IaroB. B uTore Bce Baliu AeUCTBUSL OyayT CBOAMTbCI K CO3JAHUIO
HeoOXxonuMbIX ykazarejaeil Ha unHTepdeiicel Direct3D U BbI30BYy COOTBETCTBYIO-
mwux dpyHkuuit DirectX aist mocTpoeHUs! U HaCTPOKU clieHbl. B ezage 2 B oO1imx
yepTax paccMaTpuBaIOTCS MPUHLMIIBI MOCTPOEeHUS clieHbl B DirectX ¢ Mcnonb3o-
BaHMeM (UKCUPOBAHHOTO TpaduIecKoro KOHBeliepa, a B esase 3 OOBSICHSACTCS
CYTb pabOTHI IIPOrPaMMHUPYEMOTO KOHBeTepa.

Mnatchopma XNA

Ilpexne yem Bbl mepeiinere K M3y4€HUIO MaTepuaia MociaeayloluX [JIaB, XoueTcs
TIPEICTaBUTh BaM HOBIIECTBO TSI Pa3pabOTIYMKOB MPOTPaMMHOTO OOecTieueHHs,
KOTOpOE TOTOBUTCSl K BBINyCKy KommaHuel Microsoft — ato naamgopma XNA.
OHa mno3ulMoHupyeTcss Kopriopauued Microsoft kak enuHas miaardopma st
pazpaboTku mporpammHoro obecrieueHusi o Windows, XBox U MOOWIbHBIX
TesedoHOB, padoTralplluux Ha onepaluoHHoil cucreme Windows Mobile. ITo 3a-
mbicny Microsoft miargopma XNA gojkHA cO31aTh OOLIYI0 Cpeny, OObEeAMHSII0-
1mylo B cebe Bce Jydllrde HApaOOTKU 3TOHM KOPHOpaUUM B UIPOBOM MHIYCTPUU.
IlonyyuB B CBOM pyKU Takyl0 cpeay, pa3padOTYMKM CMOIYT 3HAYUTEJbHO YIPO-
CTUTb W COKPATUTh CPOKU CO3MAHUS UTP, KOTOPHIE OKAXYTCS ONMHAKOBO PaboTO-
cITocoOHBIMI Kak Ha XBox, Tak 1 Ha KOMITBIOTEPHBIX CUCTEMAax TIOJ YIIpaBIeHM-
eM omnepalmoHHol cuctembl Windows. Ho camoe miaBHoe 3TO TO, UTO MpoOrpam-
MHCTaM He TIPUAETCS TPATUTh MHOTO BPEMEHHM HAa OCBOCHME HOBBIX TEXHOJIOTUIA.
Ilnardpopma XNA OygeT mocTpoeHa Ha MHCTPYMEHTAPUSX, MPUMEHSIEMbIX IIPO-
rpaMMHMCTaMU yXe ceiiyac. B kauecTBe OCHOBHOM cpellbl MPOrpaMMUpPOBAHUS
Oymer ucnonb3oBatbes Visual Studio, 1Mo Bceil BUAMMOCTU, HOBOM BEPCUM, BbIXO,
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koTopoii maHupyercs B 2005 rogy. Yto kacaercsi API, To mnatdopma XNA Oy-
ner GasumpoBarbess Ha DirectX BBICOKOYPOBHEBOM SI3BIKE ITPOTPAaMMUPOBAHUS
weitnepoB (HLSL), PIX for Windows (o KkoTopoM TMOWIET peub BO BTOPO 4yacTu
oroit kHuru), Xaudio API u XACT. KoHeuyHo, BIOJHE OYEBMIHO, YTO TOSBSITCS
obHoBeHus B ToM Xe DirectX, HO 3To OyayT UMEHHO OOHOBJIEHMUS, a HEe BHe-
JpeHue HOBOI TexHosioruu. To ecTb Bce 0OHOBAEHHUS OymyT omupaTbcs Ha 0asy,
C KOTOpOil paboTaloT OOJBIIMHCTBO Pa3padOTYMKOB BCEro MUpa, UM IEpexoi K
HOBOIi Oosiee MOILHOM IIardopMe HE JOKEH IOBJIeYb 3a COOOM HOBBIX 3aTpar,
KaK ACHEXHbIX, TaK M TpyaoBbiX. XNA — 3T0 miargopma HOBOIO MHOKOJEHHU,
BoOpaBlIasi B cebsi Bce Jyylliee, YTO €CTh Ha CeroAHSIIHUN NeHb B UTPOBOW WH-
IYCTPUM.

IIporHo3upoBarh Kakme-Tu00 CpPOKM BBIXOAA 3TOW TUTATOPMBI ellle paHO —
oduMaTbHBIX 3asIBIeHU OT Koprnopauuu Microsoft moka He moctynano. ITpo-
1ecc CO3MaHUs HOBOU TuTaTdopMBbl Jake Ha yxKe uMelollelicss 6aze BecbMa TPYIO-
€MOK, TOSTOMY TOA-ABa, HaBepHOe, TpHuaeTcs momoxaarb. CKopee BCETo, BBIXOI
HOBOI1 omepaluoHHON cucteMbl Windows, HoBoil npuctaBku XBox, HoOBo#i cpe-
Abl nporpamMmmupoBaHusi Visual Studio MOXHO OymeT cuMTaTh HEKOMl OTIpPAaBHOIA
Toukoit g muardopmbl XNA. K cinoBy ckasarb, HoBas Bepcust DirectX 9.0
SDK Update (Summer 2004) yxe coaep:XUT HEKOTOpPble HOBOBBEIEHMUS, CBSI3AH-
Hble ¢ iardopmoit XNA, Tak UTO KIATh OCTANIOCH HE OJITO.

Asbikn HLSL, GLSL n Cg

Heunb3s ckazarb, YTO MOUIHOCTb KOMIIBIOTEPHbBIX CUCTEM JIOCTUIJA IIpejaea, Oji-
Hako mpoueccopa ¢ yactoroil 2500 MI'n u mamsaru B 512 MOaiT yxe BIOJHE
JOCTaTOYHO, YTOObI UIPaTb B JIIOOYIO HUIPY, CMOTPETb (bUJIbMbl, 3AIMCHIBATL U
clyulaTb My3blKy, HE FOBOps YXe O 0oJiee MPOCTbiX 3anavyax. B Kakoi-To MOMEHT
BpeMeHHU YacToTa paboThl Mpolleccopa MPoCTo TepecTala Urparb O0OJbIIYI0 POJib
U COBCEM He dK3oTHMueckas cucrema c¢ mpoiieccopoM 3000 MT'u u 1024 Mo6aiit
namsiTU Ha OopTy yxke cuurtaercs kommbioTepoM Hi-End knacca. A npu OypHo
pa3BUBaIOLIENCS cUCTEME KPEIUTOBAHMSI HaceJeHMs] B Halllell cTpaHe KOMIIbIo-
TEPHbIE CUCTEMbI C TAKMMM XapakTepucTukamu B Ojukaiiliiee Bpems OyayT cTo-
STb B KaxXJ0M jaoMe. Ho 1pu 3TOM 10/1b30BaATENI0 XOUYETCH BbICOKOKAUYECTBEHHOM
rpaduku, CpaBHUMOU ¢ peasibHbIM MupoM. Ilocie npocMorpa O4epesHOIro Ku-
HollleJeBpa ¢ BeJUKOJenHbIMU caeudddekramu tuna "HouyHoli no3op”, yenoBek
BKJIIOUAET KOMIMBIOTEP U XKeJlaeT HaOmonath U y cedbs Heuto nmopodHoe. Ho, 3a-
nyckasi urpy ypoBHs Quake 3 ¢ 3aMe€THO KBaJipaTHbIMU MOJUTOHAMU, B TIIyOMHE
pa3ouyapoBbIBAETCSI, BO3Bpalllasich U3 BUPTYaJbHOM PEaTbHOCTH B HEBBIPAZUTENb-
HYI0 JeWcTBUTENbHOCTb. [lo3TOMy ceffyac OCHOBHOU 3ajayeil KOMIbIOTEPHOM
MHAYCTPUM Pa3BJEYEHUI SBJSIETCH CO3JaHUE ACUCTBUTEIbHO MOUIHbIX Ipaduye-
CKHUX IIPOLIECCOPOB, W, B IIPUHLIMUIIE, TAKOBbIE Yxe uMeroTcd. Beayuiue pa3pabor-
yuky B 9To# obnactu, KomnaHuu NVIDIA u ATI, npeanaraioT BuacoasanTephl,
CIIOCOOHBIE CIIPABUTLCS C OTPUCOBKOM CKEJIETHOM aHUMAallUUu, PEAIMCTUYHOM I10-
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BEPXHOCTU Mar€puajia ¢ 0OJIbIIMM KOJIMYECTBOM IIOJUMIOHOB U MCTOYHUKOB CBETA
Ha OCHOBE pa6OTBI C BEPUIMHHBIMU U MMUKCEJIbHBIMUA mev“mepaMI/I.

DukcupoBaHHbI IpaduyecKuii KOHBelep, MUCIOJAb3yeMblid BMeoananTepamu
BUEpallHero JHsI, SIBHO ycTapes, TMpUBeasl oTpacib B TYMUKOBOE COCTOSIHUE.
ViyuieHue GUKCUPOBAHHOTO KOHBelepa mian 6ubanoredyHbix ¢pyHkiuit DirectX
u OpenGL omyTuMbix pe3ynbratoB He naer. [TosTroMy Obul pazpaboTaH HOBBI
mporpaMMUpyeMbIil rpaduyecknii KOHBeiep, padoTalolIUil ¢ BEPIIMHHBIMH U
[UKCEJIbHbIMU LLIEHIEPAMU.

OO0t MpUHUIKUI paboThI ¢ lIeiepaMu 3aKIOYAeTCsl B TOM, YTO MPOrPaMMUCTY
JaeTcsl BO3MOXHOCTh paboTarh ¢ TpadhUyecKUM TIPOIecCOpPOM BHUaeoamarTepa
Hanpsimylo. B DirectX Ttakass BO3MOXHOCTb ocyliecTBisieTcs ¢ Bepcun DirectX 8.1,
a B OpenGL Tonbko ¢ nosiaeHueM HoBoro sizbika GLSL (GL Shader Language,
SI3bIK MporpaMmmupoBaHus eigepoB B OpenGL). PaGoras Hanpsimyro ¢ rpadu-
YeCKUM IPOLECCOPOM IIOCPEACTBOM PErUMCTPOBBIX 3alUceil, ¢ MpUMEHEHUuEM
BEPLIMHHBIX U TMKCEJbHBIX IIEHIepoB, 3HAUUTENbHO YJIydlllaeTcsl KavyecTBO U
CKOpOCTh Bu3yanuzauuu rpaduku. I'MOKOCTb, HA OCHOBE KOTOPOU MOCTpoeH
IIpoTrpaMMUpPYeMbIii KOHBeliep Tpu paboTe ¢ IMpeoOpa3oBaHUSAMU M OCBEIICHUEM,
JIOCTUTAeTCs 3a CUeT M30aBJIEHUS] OT MAcChl MOBTOPSIOIIUXCS ONepaluil U BbIBO-
JUT KAYECTBO pUCyeMOi rpaduku Ha HOBBIA 10O 3TOrO BPEMEHU HE JOCTYIIHbIi
YPOBEHb.

PabGora ¢ meiipepusiMu niporpamMMamu B DirectX mocTyltHa M B BOCBMOI U B Jie-
BITON BepcuM. M3HAYabHO, KOI/a TOJABKO pa3pabaThiBaach TEXHOJOTUsS pabOTh
¢ leiigepaMu, ObLT NPUAYMaH M ONMCAH TaK HA3bIBAEMbI accembnepHuiil a3biK
NPOSPAMMUPOBAHUs uielidepos, OCHOBAHHbBINM Ha MOCTPOYHOM MCIIOJHEHUM WHCT-
pykuuii unu KoMana. Tak xe kak U B accemOnepe, acceMOJepHbIi SA3bIK lieiine-
POB 3a OJWH MAaIUMHHBIM ITUKJI BBIMOJHSIET OJHY KOMAaH/AY, COOTBETCTBEHHO U
HanucaHue MPOrpPaMMHOIO Koja LIeHAepoB CBOAUTCS JUISl YAOOCTBA BOCIIPUSITUS
K MOCTPOYHOMY MepeuncieHnto komaHa. Takol moaxon K CO3AaHUI0 IelaepHbIX
MporpaMM MOT TOpazoBaTh KOTO YrOAHO, HO TOJBKO HE MPOTrpaMMUCTOB. XOpO-
10, €C/AM IPU MCIOJIb30BAHUM ACCEMOJIEPHOIO sI3blKa IIEHAEepOB MULIETCS He-
00J1blIas IPOrpaMMKa, a €CIM OTO AEHCTBUTENbHO CEPbhe3Hash KOMIIbIOTEPHAsl MUI-
pa ¢ IJMHHBIM MPOrPAMMHBIM KOJOM M COTHSIMM CTPOYHBIX MHCTPYKLMI Lieiine-
poB, Toraa uro? Jla, 6e3yc/J0BHO, MOXHO XOPOILLO MPOAyMaTb CTPYKTYpy Oyayllei
MporpaMMbl U pa3OUTh acceMOJIEpHbIM KOJ 1elIepoB Ha HECKOJIbKO (aitioB, HO
9TO JIU pellieHue MpoosieMbl?

Bot Tyt u Obula onucaHa U co3znaHa KoHueniusi C-momoOHOro si3blka Mmporpam-
mupoBanus meiimepon: DirectX HLSL, OpenGL GLSL un g3pk Cg xomMmaHuu
NVIDIA. Kakoit u3 HUX MOSIBUJICS paHblile, KaKoi M03XKe, CIIOPUTh HET CMbICIA,
Yy BCEX TpeX SI3bIKOB MPUMEPHO OJMHAKOBAasl HAMPABIEHHOCTbh — 3TO OOJerYeHue
KaK HaIMCaHMs, TaK M MOHMMAHMUS IIEHAepHbIX Mporpamm. Bce Tpu s3bika B
4YeM-TO CcXOnHbl — 3T0 C-noJOOHbIE SA3bIKM C MPeaonpeneJeHHbIMU TUIIAMU AaH-
HbIX, CTPOSIILMECS HAa OCHOBE CTPYKTYpHOH peanu3aumu mnporpammsl. Ilpu stom,
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€CTeCTBEHHO, KAX/bIii S3bIK 0071a7aeT CBOMM CUHTAKCUCOM U CEMAHTUKOH, HO
TTOBTOPIOCH, HEKOTOPBIE CXOACTBA MMEIOTCA. TO €CTh €CIM BBl MOXeTe Iporpam-
MupoBaTh Ha C++, To Mpu XeJaHWU pasdepeTech U ¢ sI3bIKoM Java. [IpmmepHO
TaKke OOCTOAT Jejla M ¢ YINOMSHYTBIMH paHee SA3bIKaMM IIPOTpaMMUpPOBAHUS
melinepoB. Bee Tpu sI3pIKa TIPU3BAHBI YAYYIIHTH, OOJIETYNTh U YCKOPUTH paboTy
NpOrpaMMucTa.

Szeix HLSL co3pmaH B Hempax Kopriopanuu Microsoft u momaepxkuBaeTcss BCeMU
NPOU3BOIUTENSIMU AIlNapaTHOro obecnevyeHus, a ¢GakT pacnpoCTpaHEHUsl oepa-
LIMOHHOH cucTteMbl Windows Bo BceM MUpPE, MO Pa3HbIM OLIEHKAM TOCTUIAIOUIUI
80—90%, nenaer 3TOT SI3bIK IPOrpaMMMPOBAHUS 1LUEHAEPOB 0€3yCAOBHbIM JIUIE-
poMm. Jla u pa3pabOTYMKM KOMMBIOTEPHbIX Urp moa Windows MOHMMAIOT, 4TO
DirectX s 5Toil onepalmoHHON CUCTeMbBl — CTaHAApT, a 3HAYUT, 1 361Kk HLSL
toxe. Ecnu paccmarpuBarb HLSL B pakypce HoBoii miatdopmbl XNA, To Oyay-
mee s1361KoB GLSL n Cg xaxercst 6ecriepcreKTUBHBIM.

A3vix npoepammuposanus wietidepos GLSL, padotatomuii Tonpko ¢ OpenGL, npu
OKaiieM paccMoTpeHUM Kaxercs moiuHee, yeM HLSL, u naxe ero HekoTo-
pasi HanpaBJIeHHOCTb HAa HOBOE aIlfapaTHoe olecrieyeHue N00aBJsieT 3TOMY $SI3bl-
Ky cBoux BuctoB. M To, yto B cBoto ouepenb OpenGL — 3To hakTUUYECKU CTaH-
JapT A JpYyroil omepaldoOHHOM cucTeMbl Linux, n00aBiseT ILAHCOB SI3bIKY
GLSL He ToJbKO HA BbDKMBAHKE, HO M HA 0J1aromnoiy4yHoe IPOLIBETAHKUE.

K crnoBy ckazaTth, omepammoHHasl cucTeMa Symbian, KOTOPO KOMILIEKTYIOTCS
0OJIbIIMHCTBO CMAPTHOHOB U KOMMYHMKATOPOB, B CBOEIl CeIbMOil BepcUM IOMI-
nepxuBaer OpenGL ES — Hekyio ypezaHHylo Bepcuio OpenGL w1 MoOWIbHBIX
tejaegoHoB. IIpaBaa, u B 3ToM cerMeHTe pbiHKa Microsoft uMeeT cBOIO omepaiu-
oHHyI0 cuctemy — Windows Mobile, rne cHoBa npucyrcrByer DirectX. KoHeuHo,
TesedOHHBIM cHUcTeMaM IyMaTh O llleiepax IMoka ellle paHo, HO LIMpOKasl pac-
MPOCTPAaHEHHOCTh TeslehOHOB U MOOUJIBHBIX UTP CBUIETENBCTBYET O TOM, UTO BCE
BO3MOXHO U MPOTrHO3UPOBATh B 3TOM HAaMpaBJI€HUU YTO-JIUOO CIOXHO.

Azvix npoepammuposanus Cg xomnaHuu NVIDIA BeIDISIAUT uyTh MOXyXe Mped-
IeCTBEHHWKOB. Bce-Taky ero y3kas HampapJIeHHOCTb Ha BUICOAMATITEPHI TOJIBKO
oT NVIDIA HeckojbkO OTrpaHUYMBAET e€ro pacnpocrtpaHeHue. Ho, He ymonss
JoctouHcTB Cg, MOXHO CKas3aTb, YTO 3TO AEHCTBUTENbHO PA3BUTHIA M XOPOLIO
MPOAYMAHHBIA $3bIK CO CBOUM "XapakTepoMm'.

Kakoit 13 93bIK0B OyAeT B OyaylleM TOMUHUPOBATh, MPeAyragaTh CJIOXKHO, a MO-
2KET, KaxXAbli U3 SI3bIKOB OyaeT IpocTo "exarb mo cBoeit Kojee". KoHeuyHo, B
uieane MporpaMMUCT MOXET 3HATb BCE OTU SI3bIKM M HaAWTu eMy paboty Oyaer
HAMHOIO Jierye, XOTsl Y3KOHAIpaBIE€HHBIA CIEeLUMATUCT — 3TO JyYIIMid crelua-
auct. Ocraercs HAAEATbC, YTO KOMIIBIOTEPHBIE PA3BI€UEHUs MPOJOJIKAT Pa3Bu-
BaThCsA, 4 MBI B CBSI3M € 3TUM 0€e3 paboThl HE OCTAHEMCH.

Hanocnenok xoyercs cka3arb HECKOJbKO CJI0B 00 MHCTPYMEHTANbHBIX CPENCTBAX,
NpeAHa3HAYEHHbIX I IporpaMMUpoBaHus lieiaepoB. Ceiiuac HA pbIHKE UMe-
otcs RenderMonkey u FX Composer — o4yeHb Xopollue cpeicTBa st paboThl
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¢ LIeiiaepaMM, HO BCE X€ OHM HaIpaBjieHbl HAa IMPOCMOTP M Pelakluio Kojaa, Ha
SKCIIEPUMEHTHI ¢ TeKCTypaMW W MaTepHhajioM, T. €. CKopee Ha YIydllleHHue IIpo-
TpaMMHOTO Koja, HeXeJIW Ha ero HammcaHue. be3yclioBHO, BO3MOXHO M CO31a-
HUE TIPoeKTa ¢ HyJs. DTU cpeAcTBa TMO3BOJSIOT KaK IIPOrpaMMUCTy, TaK U Xy-
JIOXXHUKY TTPOCMATPUBATh pe3yJNbTaThl M3MEHEHU B peabHOM BPEeMEHU, HO Bce
K€, KaKk Obl XOTeJI0Ch MMETb BCEIO JUIIb OJUMH IPOrpaMMHBIA IPOAYKT, Hauie-
JeHHbld Bo3MoxHocTsimu Visual C++ NET, FX Composer, RenderMonkey u
Pix for Windows! OpHa nporpamMma, ogHO pabouyee IPOCTPAHCTBO, MHOXKECTBO
byHKUMI, TMHAMUYECKUH MHTepdeic, MUHTEPAKTUBHOCTh B PEaTbHOM BPEMEHH,
noyiHoe moHnManne HLSL, GLSL u Cg. HeBaxHo gaxke Kakasg KOMITAHUS CHE-
JIaeT 9To U Kakoe OyaeT HazBaHue. MeuThl? K coxaneHuto, ckopee na, YeM HeT.
Pa3 yxx BeTBb McTOpHMM HameNWjia HAC LIelaepaMn, HaBepHOE, CTOMT 3aayMaThbest
0 TAKOM IporpaMMHOM TpoaykTe. MoxeT Kopmopamus Microsoft kak pa3 u 1mo-
pagyer NporpaMMMUCTOB BbixoaoM IuiaTtdopmbl XNA, rae OyaeT mpeayCMOTPEHO
Heuto noxodHoe Ha 6a3ze Visual Studio .NET nozn DirectX.

A 10Ka, 0 JlydllieM, YTO €CTb HAa CErOHSIUHMNA JIeHb, Bbl CMOXETE y3HaTb M3
9TOI KHUTH, IIe pazduparoTcs obliue BOIPOChI, CBA3aHHbIE ¢ paboToi mpodaii-
aepa PIX for Windows, uHcrpymeHTapueB RenderMonkey u FX Composer.



rMABA 2

PuUKcnpoBaHHbIN
rpachnuecKuin KoHsenep

Kak yxe ynomuHanoch B Mpeiblayllieil riaBe, [js1 IOCTPOGHUSI CLEHbL B
DirectX 9 He0OXOIMMO BBIIOJIHUTDL MOCIEAOBATENbHO 1IAT 3a 1IAIOM OIIPEAEAEH-
Hbie geiicTBusg. Habop sTHX omepauuii MOXHO pa3OUTh HA HECKOJBKO CEIyI0-
LI1X DTAIOB:

L.

Coszdanue okounoeo npuaoxcenus. Ha 3ToM 3Tame HeoOXOAMMO CO3AaTh IPO-
CTO€ OKOHHOE€ MPUJIOXEHME, B KOTOPOE BIIOCJAEACTBUM MOXKHO BCTPauMBaTh UC-
XOJHBINM KOJ co3fnaBaeMoil clieHbl. OKOHHOE TPUJIOXKEHHME CO3AaeTCsl Ha OCHO-
Be OuOnunoreyHbix pyHkunit Win32 API.

Hnuyuasusayus u nacmpotixa Direct3D9. Ha sToM 3Tane npoucxoniuT MHUILMA-
mmzanus Direct3D9, B ToM 4nciie cozmaHne HeoOXOAMMBIX yKa3zaTeneil Ha MH-
Tepdeiickl u cozgaHue yctpoiictBa Direct3D9. Takxke HeoOXOAUMO MPOU3BE-
CTH HACTPOMKY YacTOThl CMEHbI KaJIpOB U paspelleHue 0ydepa TIyOUHBI, T. €.
3a/1aTb HEOOXONMMbIE MapaMeTpbl ISl TpeacTaBieHus: rpadukKu Ha dKpaHe
MOHMTOPA.

Cozdanue cuenwr. Tlocne vHuLManu3auuu U Hactpoiiku Direct3D9 moxHO
MNPUCTYIIUTb K CO3JAHUIO WM 3arpy3Ke OObEKTOB M BCEil CLEHBI B YACTHOCTH.
IIpu cozpanuu OOBEKTOB MCIIOJb3YIOTCS BEPLIMHHBIE M UHIEKCHBIE Oy(Qephl,
[JIe XpaHSTCS MO3ULUU TOYEK, U3 KOTOPbIX COCTOUT OObeKT. st 3arpy3ku ro-
TOBOro OOBEKTA, CO3AAHHOIO C IIOMOIIBIO JIOOOro peaakropa TpexMepHOM
rpacduxu, B DirectX ucnonnsytorcss X-daiinbl. KoHBepTHUpOBaB TOTOBYI0 MO-
Jenab B X-opMar, Bbl CMOXETE JIErKO 3arpy3uTh €e ¢ TMOMOIIbI0 (hYHKIU
DirectX 9. Taxke ecTb BO3MOXHOCTB 3arpy3Ku 0OBEeKTOB U APYIUX (POPMATOB.

Tpancgopmauyus u oceewernue (T&L). DToT BTaM, TTOXKATYH, CAMBIi CJIOXHBIN 1
MMEHHO Ha 3TOU CTaauM Bbl MOXeETe 3alelcTBOBATh (PUKCHPOBAHHBINM JUOO
MporpaMMupyeMblii rpadudeckuii KoHseiiep. st mpeacraBieHuss oobeKkTa Ha
9KpaHe MPUMEHSIOTCSI MaTpUuHble Tpeodpa3oBaHusl, a ISl TOTO YTOObI 00b-
€KT BBIIJISIIEN PEATMCTUYHO, UCIONB3YIOTCS MaTepUual U OCBEIlCHHE.
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5. Pendepune cuenvt. Ilocne mHuumanusauuu, Hactpoiiku Direct3D u mocrpoe-
HUS CLIEHBI MOXXHO TTPOU3BOAUTH BBIBOJ I'papKy HA 3KpaH MOHUTOPA.

Bce paccmorpenHbie 3Tambl CO3MaHMS M OTPUCOBKU TPEXMEPHOI rpaduku He
BKJTIOYATU B ceOs MCIOMBb30BAHNE KJIABUATYPHI, MBIIIM U 3BYyKa. 1T TOTO YTOOBI
3a/IeCTBOBATh TIePEUNCIeHHBIE KOMIIOHCHTBI, HEOOXOIMMO BEITIOJTHHUTD €IIle PSII
JOTIOTHUTETbHEIX ACHCTBHI. DTH TIpolecChl B KHUTE HE pacCMaTpUBAIOTCS, HO
MpU HEOOXOAMMOCTH BHl CMOXeTe HaWTH HYXHYI0 WHGOPMAlUi® B KHUTE
"DirectX 9. Ypoku nporpammupoBaHus Ha C++" uznarenbcrBa "BXB-Ilerep-

Oypr".

OBoitHaa 6ycdepusauuna

Cwmbica deolinoli 6yghepuszayuu dpe3BblyaiiHo mpocT. s BbiBoma rpaduku Ha 9K-
paH ucnonb3yercst 3adnuil oygep (back buffer), B koTopblii momelaercst ouepen-
HOU kazap. 3agHuit Oydep Mo CBOMM IMapaMerpaM, pa3pellieHUI0 W IIBETHOCTU
MISHTUYEH MEePBUYHON MOBEPXHOCTU DKpaHA, U 3a CUET IOCTOSIHHOM CMEHbI Oy-
dbepoB wiu mepexioOYeHMs] IOBEPXHOCTEH MOCTUIAeTCd IUIaBHAS AHMMALMS B
rpadpuke. Hampumep, Bbl BbIBEIM HA DKPaH HEKYI0 MOJE/Ib M KejlaeTe IMepeMec-
TUTb €€ B JIPYroi KoHell 3kpaHa. Ui 3Toro Heo0XoIUMO CTEPETh MO/IE/Ib B MECTE
ee TepBOHaYaJbHOTO BBIBOJA U HApUCOBATh 3aHOBO. Eciv MpOU3BOAUTH 9TU Jeii-
CTBUSI HA MEPBUYHOI MOBEPXHOCTU, AHUMAIUSI MOXET MPOUCXOIUTh C 3aMETHBI-
MU a3y peiBkamu. Kyna mpoiile HapucoBaTh MOJEIb HA HOBOM MECTE B 3aHEM
Oydepe u npousBecTd cMeHy OydepoB. DTOT Mpollecc BHaYaae MOXKET MOoKa3aTh-
Cs CJOXHBIM, HO Ha CaMOM [ejie¢ IMPOrpaMMMCTy He IPUXOAUTCS OTCIEKUBAThH
3aJHUIl Oydep, 3TU AEMCTBUS BBIIOJHSIIOTCSL IporpaMMHoO cpeactBamu DirectX.
IlpocTo B ompeneneHHbIX MapaMeTpax MPEeAcTaBIeHUs] YCTPOMCTBA BbhICTABISIOTCS
HeoOxoauMble ¢diard M KOJMYECTBO CO3AABAEMbBIX 3aJHMX OydepoB, Imocje 4ero
npoliecc JBOWHOU Oydepusanuu OyaeT OCyIIeCTBISIThCS aBTOMATUYECKU TIOf
koHTposieM DirectX.

Teneps naBaiiTe paccMOTPUM TIompoOHee CTaauK IO CO3NAHWI0 M OTPUCOBKE
CIIEHBI HAa BKpaHe MOHMTOPA.

Co3spgaHne OKOHHOro NPUIIoXKeHUs

OnepauuoHHasi cucteMa Windows padoTaeT Ha OCHOBE YIIPaBAsSEMbIX COObITUIA,
MO3TOMY, CO3[ABasl OKOHHOE MpUAOJCeHue, Bbl TAKXKE NO/KHBI I103a0OTUTBECS O
co3gaHuu obpaborunka coObiTuil. Co3maBas OKOHHOE MPUIOXEHME, Bbl BIIPaBe
ONPEIENUTh CTUIb, Pa3MepP, LBET (OHA U PEXUMbI OTOOPAXKEHUSI OKOHHOTO MpPU-
JoxeHusi. Pasbop ucxogHoro Kojaa, WUIKOCTPUPYIOLIETO CO3IAHUE OKOHHOTO
NPUIOXKEHUS, K COXAJIEHUIO, BBIXOAUT 332 PAMKU 3TOU KHUTH, HO B KOHIIE AAH-
HOU TIJIaBBl W Ha KoMMakT-aucke K KHure B manke \Code\Demo B daiine
Demo.cpp Bbl MOXeT€ O3HAKOMUTBLCS ¢ KOIOM IIpUMEpa, CO3AAI0IIMM OKOHHOE
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NPUIOXKEHME, a TAKXKE IIOJHBIM CIEKTPOM ACMCTBUI MO MHULMAIM3ALMU, Ha-
CTpOiiKe, CO3JaHNI0 O00BEKTa M PEHAEPUHTY C uclojb3oBaHueMm Direct3D9. Uc-
XOJHBIN KO/ HECJIOXEH, U S [yMal0, BaM He COCTaBUT TpyJa pa3obpaThCsi BO BCEM
CaAMOCTOSITEIBHO.

MHuunannsauna v Hactpoika Direct3D9

Ipouecc unuyuasuzayuu v Hacmpoiiku Direct3D9 cBOAUTCS K MOC/IE€I0BATEIbHOMY
BBI3OBY OMOJIMOTEYHBIX (DYHKIIMK M 3aTOJHEHUIO TOJIENl CTPYKTYphI IMapaMeTpoB
npeactasieHus Direct3D9. Ho nepBbiM jgesoM HEOOXOAMMO cO31aTh YKa3amenb
Ha IIaBHbIN UHTepdeic 1Direct3DI.

LPDIRECT3DY pd3d9 = NULL;
pd3d9 = Direct3DCreate9( D3D SDK VERSION) ;

Tlocne oObsiBAECHUST MepeMeHHON pd3d9 (MpeaBapuTeIbHO OOHYIUB €€ 3HAYEHUE)
HYXXHO BOCIIOJIb30BaThcsl (PYHKUUEH Direct3DCreate() IS CO3JAHUS YKazaTessl
Ha UHTepdeic IDirect3D9, KOTOPbIA OymeT HAXOAUTbCS B MEPEMEHHON pd3d9.
DOyHKINS Direct3DCreate () B KayecTBe IMapaMeTpa BCeTAa MCIONB3YeT MaKpoc
D3D SDK VERSION, YKa3blBalouiMil Ha Tekyluyto Bepcuto DirectX SDK. 3arem He-
00X0MMMO OIpeneanuTh (POpMaT MOBEPXHOCTU AUCILIES WIM TeKYIUUH PexXKuM BU-
3yaJIbHOIO OTOOpakeHus auciuied. g 5Toro HyxKHO BOCIOJb30BaThCsl (DYyHKIIM-
€l IDirect3D9::GetAdapterDisplayMode U CTPYKTYpOUl DISPLAYMODE.

D3DDISPLAYMODE Display;
pd3d9->GetAdapterDisplayMode (D3DADAPTER DEFAULT, &Display);

DyHKIUS GetAdapterDisplayMode () BO3BpalllaeT yCTAHOBJEGHHBIN TeKylIUil dop-
MaT MOBEPXHOCTU [UCILIES, COXPAHss ITOJYYEHHbI pe3yibTaT B IEepeMEeHHOM
Display, @ IMEHHO: paspelleHue 5KpaHa (T. €. IMMPUHY W BBICOTY), IIBETHOCTh 1
YacToTy OOHOBJICHUsSI 3KpaHa. Bce mosydyeHHBIE JaHHBIE HEOOXOIMMBI IS CO3/1a-
HUST 3aaHero Oydepa, KOTOPHIN TOJIKEH OBITh HASHTUYCH MCXOTHON MOBEPXHOCTH
JVCTIIIES.

MNMpumevyaHune

Mpu pabote ¢ GubnunoteyHbiMn dyHkuMsaMn DirectX 9 Heobxogumo ncnons3osatb
oTnaxeHHyto cnucremy obpabotkm ownbok. [na atoro B DirectX npegycmoTpeHbl gsa
Makpoca: FAILED — MpOBEPSAOLMA NPOrPaMMHbI KOA Ha Hanuuue owmbok u
SUCCEEDED — MNpOBepSoLWNiA NporpaMMHbIA KO, Ha YCMeLHoCTb BbinonHeHns. Oba
Makpoca MMEIT COOTBETCTBYKOLUME KOAbI BO3BpaTta OwWMnbOK, O KOTOPbIX MOXHO
y3HaTb 13 cnpaBodHoln nHdopmaummn DirectX SDK. Hanpumep, ans Toro 4tobbl on-
pedenuTb TeKkywuin dopmMaTt gucnses, MOXHO BOCMNOMb30BaTbCA CreaytoLwen KOHCT-
pyKumel koga:

1f (FAILED (pd3d9->GetAdapterDisplayMode (D3DADAPTER DEFAULT,
$dis)))return E FAIL;
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CneayroluuM 1iaroM B mpouecce Hactpoiiku Direct3D9 Oyaer ycraHoBka mapa-
MeTpoB mpexacraBieHns Direct3D9 ¢ mMoMOWIBIO  CTPYKTYpBl D3DPRESENT
PARAMETERS. DTO OUeHb OOJbllasi CTPYKTypa, C €€ MOMOILbI0 CO3AA0TCs 3aTHUM
Oydep, Oydep ryOUHBI U ONpeaensieTcsl MOJTHOIKPAHHBIN MJIM OKOHHBINM PEXUM
paboThl MPUTOXKEHUSI.

D3DPRESENT PARAMETERS d3d9pp;

// oBHyIeHUEe

ZeroMemory (&d3d9pp, sizeof (d3d9%pp));

// 3ameicTByeTCsS NOJHOSKPAHHBI DEXUM
d3d%pp.Windowed = FALSE;

// nomkimouaeTcs 3anuui Oybep

d3d9pp. SwapEffect = D3DSWAPEFFECT DISCARD;
// dopMaT MOBEPXHOCTM 3BamHero Oybepa
d3d%pp.BackBufferFormat = Display.Format;
// cozsmaercs Oybep TIyOUHED
d3d%pp.EnableAutobDepthStencil = TRUE;

// dopmar noBepxHOCTM Oydepa IiTyOMHEL
d3d9pp.AutoDepthStencilFormat = D3DEMT D16;
// umpuHa 3anHero Gybepa
d3d%pp.BackBufferWWidth = Display.Width;
// BHICOTa 3amHero Gybepa
d3d%pp.BackBufferHeight = Display.Height;
// KOIM4YecTBO 3BamHMX Oydhepon
d3d9%pp.BackBufferCount = 2;

// YacToTa OBHOBIIEHUS

d3d9pp.FullScreen RefreshRatelInHz = Display.RefreshRate;

IlpuBeneHHbI MCXONHBIA KOA MMEET KOMMEHTApUW, MU B HEM OyIeT HeTPyIHO
pasobpatbesa. Ho xodercss goGaBuTh 3ameyaHue MO MOBOAY 3amHero Oydepa u
Oydepa ryouHbsl. Kak BbI yxke 3HaeTe, 3aaHuil Oydep HeoOXoauM ISl co3aaHUs
KaYecTBEHHON aHMMallM¥ B KOMIIbIOTEPHBIX Urpax. B mapamerpe

d3d%pp.BackBufferCount = 2;

ObLIO CO3[aHO ABA 3aAHKUX Oy(depa, HO UX YUCI0 MOXKET ObITh U 0OJIbllI€, [JTABHOE
yToObl Balll BUACOAAANTEp IMOMAECPXKUBAN YKA3aHHOE KOJMYECTBO 3aAHuX Oyde-
poB. [IBa-Tpu 3anHux O6ydepa — 3TO BMOJHE CTAHAAPTHOE 3HAYEHME.

A s 4yero xe HyxXeH Oygep eaybunsl? DKpaH MOHUTOpA IO CBOEH CyTM Ipel-
cTapisieT coboli aOCOMIOTHO TMJIOCKYIO JABYXMEPHYIO TMOBEPXHOCTb, U JJIsSI TOTO
yTOoOBl MPaBUJIBHO OTOOPaXaTh TPEeXMEPHbIE MOJENU, MpUMEHsieTcs Oydep Tiy-
OMHbI, KOTOPBII MHOT/AA ellle Ha3bIBalT Z-6yghep. To ecThb 3TO MOMONTHUTEIbHAS
ocb Z, HeoOXxoaumasl Aasl MPaBUIBHOIO MPEACTaBAeHUS OObEMHON TpexMepHOI
rpaduky Ha dKpaHe MOHMUTOPA.
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Ilocne cospaHust z-Oydepa HyKHO CO3JaHHbIA Oydep MNOAKIIOUUTh B INPUIOXKE-
HHE, a TaKKe 3aeiiCTBOBATH PEXXIM OTCEUeHHMS] HEBUIMMBIX TpaHel oObeKTa.

pDevice->SetRenderState (D3DRS CULLMODE, D3DCULL CW);
pDevice->SetRenderState (D3DRS_ZENABLE, D3DZB_TRUE) ;

TlonktoueHue OMUUU OmcCeyeHUs HegUOUMbBIX epaneli 00BEKTa — 3TO OOLIENPUHSI-
tas npaktuka B DirectX. Hanpumep, Bbl pucyere Ha 3KpaHe KyO, Bpalllarouiuitcst
BOKPYT CcBOeil ocu. B Kakoii-To MpoMeXyTOK BpeMEHM OJHA W3 yacTeil Kyba obsi-
3aTeJIbHO 3aKpOeT KaKyl-TO APYIYIO yacThb Kyba. M mocKoJbKY Bbl BCE PAaBHO HE
YBUAMUTE OTY 3aKPbITYIO 4acTh, TO BKJIIOYACTCS PEXUM OTCEUCHUS] HEBUAUMBIX
rpaHeit. 3ayeM ke TPaTUThb PeCypchl MpoLEccopa U MaMsITU HA T€ YaCcTU OObeKTa,
KOTOpble He BuAHO. CaM mpoLecCc MO OTCEYEHUIO MPOUCXOAUT ABTOMATUYECKU,
[JIABHOE TOJIbKO IIPABUJIBbHO IOCTPOUTh CaM OOBEKT.

Iocnaeanuit war B HacTpoiike U uHuuuanuzauuu Direct3D9 3aximioyaercsa B co3-
JaHuM  ycrpoiictBa Direct3D9 ¢ momoniblo (GYHKUMH IDirect3DDevice9::
CreateDevice.

pd3d9 -> CreateDevice (D3DADAPTER DEFAULT, D3DDEVIYPE HAL, hwnd,
D3DCREATE HARDWARE VERTEXPROCESSING, &d3d9%pp, &pDevice);

HMuuuuanusuposas u HactpousB Direct3D9, MOXHO mepexoiuTh K 3Taly [0 CO3-
JAHUIO CLIEHBI.

Co3paaHue cueHbl

IMocrpoenue cyens: B Direct3D — 310 mpoueaypa TpyaoeMKass U BCELEIO 3aBU-
CUT OT 33Jauyu, KOTOpyl BaM Heobxonumo peuintbh. Ha aTomM sTame Bo3MoXHa
3arpy3ka TOTOBBIX TPEXMEPHbIX MoJeNei, co3daHHbiX, Hampumep, B 3D Studio
Max, unu 1enoro ypoBHSI, CO3IAaHHOTO B TOM X€ PeJaKTope, WU TOCTPOEHUE
o0nexTa ceppucamu Direct3D, KOTopbie MBI U PAaCCMOTPHUM.

B kagectBe mpumepa Bo3bMeM TporpaMmy Demo, Kol KOTOpoll HaxomwTcs B
KOHIIe [JaBbl. B 3TOM mpuMepe NMPOUCXOAUT IMOCTpOEHUE KyOa Ha OCHOBE WH-
JIEKCHOTO U BeplMHHOro Oydepa. Konuenuus moctpoeHus: oobekToB B DirectX
HUCTIONb3yeT TOHSTUE eepuiuna. Kaxablii oObeKT, KakuM Obl OH He ObLT CJIOX-
HBbIM, COCTOUT U3 TOJUTOHOB. [loaueon — 3TO ompeieSeHHOro pasMepa IJIolaib
B MPOCTpaHCTBe, orpaHuyeHHasi Toukamu. B Direct3D o00bluHO ucnonb3yeTcs
TPEYrojbHUK, ILIOLIAAb KOTOPOIO OrPaHMYMBAETCI Tpems yraaMu. Kaxnablid yron
MMEET CBOM KOOPAMHAThl B mpocTpaHcTBe 1Mo ocsaM X, Y u Z. Touka, 3agaHHas B
npocTpaHcTBe o TpeM ocsiM X, Y u Z, B DirectX HasbiBaeTcsl eepuiuroi. Onpe-
JENMUB 3HAYEHUS AJIS1 TPEX BEPLIMH, MOXHO IOCTPOUTDH MPOCTON TPEyroibHUK, a
COEIMHUB [IBA TPEYroJbHMKA IO TUIIOTeHY3€, MojydyaeM Ksaapar. Yem Oouibliie
MOJIMIOHOB, TEM CJIOXHee (purypa s HOCTPOSHUs MOAEIU.

B DirectX MOryT npuMeHSITbCSL clcmemsbl KOOpOUHam IBYX BUJIOB, B 3aBUCUMOCTH
OT ycTaHOBJIeHHOro ¢opmara BepiinH. OnpeneneHue ¢hopMara BeplUUH 3aBUCUT
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OT TOro, Oy[IeT Ju PUCOBaTbCs ABYXMEpHas uiu TpexmepHas rpaduxa. [lpu wuc-
MOJIb30BAHUU JBYXMEPHBIX OOBEKTOB IMPUMEHSETCSI CUCTEMA KOOPAMHAT, M30-
OpaxeHHas Ha puc. 2.1, U B 3TOM cllyyae MpU MOCTPOCHUU OOBEKTA UCTIONb3YEeT-
Ccsl npeobpa308aHHbIIl PopMam GepullH.

Oucnnen

Puc. 2.1. [IByxmepHasa cuctema koopauHat

TIpu cozgaHuu TpexMepHOro oObeKTa MpUMEHsIETCsl 0ojiee CIOXHAasi MOJENb pa-
0OThI ¢ BeplllMHAMU. BepIlvHbI OCTABISIOT He HpeoOpa308aHHbiMU, a 1J1S1 BUIYalu-
3alMM BEPILMH HA DKpPaHE MOHMTOPA MCIOJb3YIOTCS MAaTpUUHbIE IMpeobpasoBa-
Husl. [losToMy mpuMeHsIeTCsl JIEBOCTOPOHHSSI CUCTEMA KOOPAMHAT, MOKA3aHHAas
Ha puc. 2.2.

YA

P .
S S X

Puc. 2.2. JIeBOCTOPOHHAS cUCTEMa KoopauHaT

Ho 060 BceM no nopsinky. CoszgaBaeMblii 00bEKT COCTOUT U3 HAOOPA IOJUIOHOB,
3analoiuxcs BepuimHaMu. I1o3uims ogHOI BeplLUKHbL 33AaeTCsl TPeMs KOOpauHa-
tamu 1o ocsiM X, Y u Z. JIns nocTpoeHus KBaapara HeoOXOAuMMO JABAa COIPMKA-
calolMXCs TUIOTeHY3aMu TpeyroibHuka. s co3gaHus OBYX TpPeyrojbHUKOB
moTpebyeTcsl IIecTb BEpIIUH, a JJIST TOTO YTOOBI TOCTPOUTH KyO, IMMOHATOOUTCS
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6 BepiuuH * 6 cropoH kyb6a = 36 BepuiuH. st XpaHeHMS] TaKOro KOJM4ecTBa
BEpPIINH JIOTHYHO MCIOIB30BATh CTPYKTYPY, HAIIPUMED:

struct CUSTOMVERTEX
{
FLOAT x, VY, 2zZ;
FLOAT nx, ny, nz;
bi

KoopauHatel x, y U z OOPEAC/ISIOT [MO3ULIUIO BEPILMHBL B IPOCTPAHCTBE, a TPU
JIPYIMX KOOPAMHATHI OINPEIESIOT HallpaBieHUe HOpMayed, HEOOXOAMMBbIX IS
MPaBUIBHOIO PAacyeTa OCBELIEHHUS CLEHbl, O KOTOPOM Bbl Y3HAeTe B JTOil IaBe
u3 paszd. "Tpancgopmauyus u oceeujerue”.

OnHa cropoHa Ky0a — 3TO ABa CONPUKACAIOLIMXCS TpeyroibHuka. s mocrpoe-
HMSI O[HOI CTOPOHBI, T. €. KBajpaTra, HEoOXOAMMO 3a[arb MO3ULUM Ul LIECTH
BEpILUKH, 10 TPY HA KaxXJbll TpeyroibHuK. [lpu faerajbHOM pacCMOTpEHUM Bbi-
SICHSIETCSI, YTO JIBE BEPIIMHBI KAXIOTO TPEYTroJbHUKA OymyT MMETh OIWHAKOBBIC
mo3uinn. [loaToMy MOXHO 3HAYUTENBHO YIIPOCTUTH MPOIeCcC TOCTPOCHUST KBaI-
paTa, 1 Kyba B YaCTHOCTH, TIYTeM uHOeKcayuu KaXIOW BEPIIMHEI, a TMOJTyYeHHBIE
3HAYCHUS XPAaHUTH B OTIEIHLHOM MACCUBE NAHHBIX. B KOHIIe TIaBBI M HAa KOM-
makr-gucke B mamke \Code\Demo\Demo.cpp Bbl MOXeTe O3HAKOMUTBCSI C KO-
JIOM, CO3[AI0LIMM MHICKCUPOBAHHbIA KyO ¢ IOMOILIBIO CTPYKTYPhl Vertex U Mac-
CUBa MHIEKCOB Index.

TTocne Toro, Kak ObUTM 3aJaHbl MO3ULIUK JJISI BCEX BEPIIUH, HEOOXOAMMO yKa3aTh
HUCIOb3yeMblll opMaT BepluuH. Il 9TOro HpUMEHSETCs CAeaylollas KOHCT-
PYKILHS IPOrpaMMHOIO KoJa:

#define D3DFVF CUSTOMVERTEX (D3DEVF XYZ|D3DFVEF NORMAL) ;

Maxpoc D3DFVF XYZ YKa3blBaeT Ha He MpeoOpa3oBaHHBIN (opmar BeplIMH, 1O-
CKOJIBKY Bce TMpeoOpa3oBaHus OYAYT OCYIIECTBIISIThCS ¢ TTOMOIIBIO Marpuil. Eciam
Bbl XeJlaeTe MCIIOJb30BaTh (opMaTr MpeoOpa3zoBAHHbBIX BEPILUMH, TO HYXKHO BOC-
[10J1b30BAThCSI MAKPOCOM D3DFVFE XYZRHW.

Tlocneaytoine neficTBUS MO MOCTPOEHUIO KyOa CBOASTCS K UCIOJb30BAHUIO UH-
JekcHoro Oydepa u Oydepa BepiinH. bydep BepiiuH HeoOXOnUM JUISI XpaHEHUsI
o0IIEro KOJMYECTBA BEpPLIMH OOBEKTa, MOXHO CKa3aTh, YTO 3TO 3aJAHHbIA Mac-
CUB [AHHBIX, B KOTOPOM COIEPXKAaTCsd CaMU BEpLIMHbI, a TAKXKe I1IBET KaxXIoi
BepILIMHbI U HOpMaiu. BrnociencTBuu npu peHaepuHre Oydep BepLIMH MCIOJb-
3yeTcs IJs1 BbIBOAA OOBEKTa Ha 3KpaH. MHIeKCHbIA Oydep comep:XKUT MHIEKCHI
JUISL KaXJIOW CTOpoHBI Kyba W Takke UCIojab3yercss npu peHaepunre. Ilporecc
paboTbl ¢ OydepoM BEPIIUH U MHAEKCHBIM OydepoM CBOAUTCS K HECKOJIbKUM
nocjeoBaTe/IbHbIM 1l1araM — 3T0 co3faaHue Oydepa, ero 6JoKupoBKa IS Tocie-
JyI0llle} 3anmrcu JaHHbIX U pa30jokupoBKa Oydepa. B cieayroimmnx cTpokax koaa
MOKA3aHbl IepeYnciIeHHbIe onepauuu i Oydepa BepIluH:
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LPDIRECT3DVERTEXBUFFERY pBRV = NULL;

// cospanye Oybepa

pDevice->CreateVertexBuffer (36 * sizeof (CUSTOMVERTEX),
0, D3DFVF CUSTOMVERTEX, D3DPOOL DEFAULT, &pBV, NULL);

VOID* copy;

// GnoxupoBka Oybdepa

pBV->Lock (0, sizeof (Vertex), (void*~*)é&copy, 0);

// Banmmuch HaHHEX B Oydep

memcpy (copy, Vertex, sizeof (Vertex));

// pazbiokuporka OGybdepa

pBV->Unlock() ;

st 3anmucu naHHbIX B Oydep BepLIMH HEOOXOAUMO 00s13aTesibHO 3a0J10KMPOBATh
ero, a Kaxmaas 6jokupoBKa Oydepa NoJKHA COMPOBOXAATHCS €ro paz0JaoKUpOB-
Koit. JleiicTBus To paboTe ¢ MHAECKCHBIM OydhepoM NPaKTUIECKH MIACHTHIHBI
JeicTBUSIM ¢ OydhepoM BepIluH.

LPDIRECT3DINDEXBUFFERYS pBI = NULL;
// cospanye Oybepa
pDevice->CreateIndexBuffer (36 * sizeof (Index),
0, D3DFMT INDEX16, D3DPOOL DEFAULT, &pBI, NULL);
// GrnoxupoBka Oybdepa
pBI->Lock (0, sizeof (Index), (void**)s&copy, 0);
// Bamuchk HaHHEIX B Oybdep
memcpy (copy, Index, sizeof (Index));
// pazbiokuporka OGybdepa
pBI->Unlock() ;

Takum o00pazoM, Toclie CO3MaHMSI OOBEKTa MOXKHO TIepedTH K CIeaylolneMy
JTarny.

TpaHccopmMmauuma n oceelleHne

Ha sToMm 3Tarme MoxxHO BHIOpaTh paboTy ¢ (GUKCHPOBAHHBIM WJIH IPOTpaMMUpPYe-
MBIM TpadudecKnM KoHBelepoM. [lporpamMmupyeMslii KOHBeiep WMCIONb3YeT
BepIIMHHBIE LIeHaephl U OymeT obcykmaThcs B clieayoleil mraBe. OcHoBHasT 6a-
3a, Ha KOTOPOI OCHOBaHAa paboTa ¢ (PUKCUPYEMBIM U MPOTpaMMUPYEeMBbIM rpacdu-
YeCKMMHU KOHBeliepaMHt, TOCTPOeHA Ha WCIONB30BAHWNA MATPUYHBIX ITPeodpaso-
BaHUI U paboOTe ¢ MATEPUATIOM M OCBEIICHUEM.

MartpuuHble npeobpasoBaHmns

s npencraBieHusi TPEXMEPHOM CLiEHbl Ha 3KpaHe MoHuTopa B DirectX 3ameii-
CTBYIOTCSl MaTpUuHblEe IIpeoOpasoBaHus. MaTpuyHble OmNepalud OCHOBAaHbI Ha
HUCIOJb30BAHUN Mampuy — 3To MupoBasi MaTpuiia (World Matrix), marpuua Buaa
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(View Matrix) u marpuua mpoekuuu (Projection Matrix). Bce Tpu marpuiibl
WMEIOT BUI MAaCCUBOB MAHHBIX C PA3MEPHOCTHIO 4x4.

s Toro 4ro0bl MPaBUABHO OTOOPA3UTh OOBEKT HA IKpaHEe, HEOOXOAUMO IIpeod-
pazoBaTh KaXIyl0 BEPIUIMHY C TMOMOIIbIO MOCIEN0BATEIbHOTO UCTOJb30BAHUS
TpeX MaTpull B CleIyIOlleM MOpsiiKe: MUpOBas MaTpullia, MaTpulia Buaa U MaT-
puua npoekuuu. Co3gaHue KaxIoil M3 MaTpull MOXHO BBIMOJHUTb BPYYHYIO, a
MOXHO BOCMOJIb30BaThCsl JOCTATOYHO OOJBIIMM Ha0opoM ¢yHKIUNH U3 OuOIn0-
teku yrwint D3DX, Bxogsiieit B coctas Direct3D9.

MNMpumevyaHune

[Ons Toro 4ytoObl BOCcnonb3oBatbcss Gubnuotekon D3DX, HeobOx0aANMMO NOAKNIOYNTL
3aronoBoyHbIA dann d3dx9.h n Gnbnmoteynbin dann d3dx9.lib B npoekT.

Muposasa maTtpuua

Muposaa mampuya — 3TO nepBask MATPULA, HA KOTOPYIO HYXHO YMHOXMTb Kax-
JIyI0 BepIIUHY o0bekTa. C MOMOIIbI0 MUPOBON MaTpUIlbl MPOU3BOAUTCS MUPOBOE
npeodpa3zoBaHue oObEKTa, U B pe3yjabTare KaxIblii M3 O0BEKTOB IMOJYyYaeT CBOKO
JIOKAJIbHYIO cUCTeMYy KoopauHar. Ha ocHOBaHMM JIOKAIbHON CUCTEMbI KOOPAMHAT
MPOUCXOUT MOCTPOeHUE 00beKTa. TakKe MpU MCMHOJb30BAHUU MUPOBOTO Mpeod-
pa3oBaHMsl MOCTYMIHbI ACHCTBUS IO BPALLEHMIO, TPAHCASILUMM WM MACIITa0UpOBa-
Hulo o0bekta. Hampumep, mist Toro yrobbl mpeodpaszoBarb OOBEKT B MUPOBOE
MPOCTPAHCTBO U OCYUIECTBUTH BpallleHHe 1Mo ocsiM X U Y, MOXHO BOCHOJb30-
BATbCs CIEAYIOUIUMM MPOrpaMMHBIM KOIOM.

D3DXMATRIX MatrixWorld, MatrixWorldX, MatrixWorldY;

FLOAT Angel = (timeGetTime() % 3000) * (2.0f * D3DX PI) / 3000.0f;
D3DXMatrixRotationX (&§MatrixWorldX, Angel):;

D3DXMatrixRotationY (sMatrixWorldY, Angel);

D3DXMatrixMultiply (&MatrixWorld, &éMatrixWorldX, sMatrixWorldY) ;

C 1mmoMo1IbIo (bYHKHI/Iﬁ D3DXMatrixRotationX () U D3DXMatrixRotationY () IPOU3-
BOJMTCSL BpallleHUe 00beKTa 110 ocsiM X U Y Ha YroJjl, paBHblil 3HAYEHUIO B IEpe-
MEHHOM Angel. IToJy4yeHHbIN pe3yabTaT BpallleHUs o ocu X COXpaHSIeTCsl B Te-
PEMEHHOM MatrixWorldX, a IO ocu Y — B IMEPEMEHHOU MatrixWorldy. Ilocie
9TOTO JIBa pe3yjibTara BpallleHUs 1O Pa3HbIM OCSIM TIEPEMHOXKAIOTCS MEXTY coOOoi
C TIOMOILIBI0 (PYHKUUU D3DXMatrixMultiply (), @ UTOTOBBII PE3YNBTAT TIOMEILAET-
cd B MNEPEMEHHYIO MatrixWorld. s TOro 4roObl MUPOBOE IIpeo0pazoBaHuUE
BCTYIUJIO B CUJIY, HEOOXOJMMO BOCIIOJNIB30BAThCS (PYHKIIUEN IDirect3DDeviced: :
SetTransform.

pDevice->SetTransform(D3DTS WORLD, &MatrixWorld) ;

Marpuua Buaa

C TOMOIIBIO mampuusl euoa IIPOUCXOOUT ONPEACJICHUE TO3ULHUUN IIPOCMOTpa
CLICHBI. Hal'[pI/IMep, 3a MO3UIUIO MMPOCMOTpa CHEHBI MOXHO B34Tb MECTOHAXOX-
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JEHMEe BalluX I71a3 B IPOCTPAHCTBE, & IOCKOJbKY Balll B3[JS MOXET ObITb YCT-
peMiIeH B JIIOOYIO TOUKY 3KpaHa MOHHUTOPA, TO MOJXKHO ONPENEssITbCs HaIlpaBiie-
HUE B3MJISIIAa U cepeauHa obJjacTu MpocMoTpa, T. €. TO, Ha YTO Bbl CMOTPUTE B
JAaHHbIA MoOMeHT. s mpeoOpa3oBaHusi OObEKTAa MAaTPULIEH BUIA HYXHO BOC-
M0J1b30BaTbhcsd (YHKIIMEH D3DXMatrixLookAtLH () U3 OubOaMoTeku yruaut D3DX.

D3DXMATRIX MatrixView;
D3DXMatrixLookAtLH (&MatrixView, &D3DXVECTOR3 (0.0f,0.0f,-11.0f),
&D3DXVECTOR3 (0.0£, 0.0f, 0.0f), &D3DXVECTOR3 (0.0f, 1.0f, 0.0f));

TlepBBIil MapaMeTp MatrixView B (DYHKLIUU D3DXMatrixLookAtLH () — 3TO Pe3yJib-
TaT BUIOBLIX NpeobpaszoBaHuii. Tpu mociaeayoluux napameTpa onpeaessiior cooT-
BETCTBEHHO TOYKY IPOCMOTpA CLEHbI, HA YTO KOHKPETHO HAamlpaBieH B3LJsIA U
YTO B UTOTE MbI BUAUM. [JIsT ompeneieHUs] MO3UIUUA MPOCMOTPA UCHOJB3YeTCs
CTPYKTYpa D3DXVECTOR3, MPEACTAB/ISAIOLIAs TOYKY B IPOCTpaHCTBE Mo ocsiM X, Y
nZz.

ﬂ,ﬂﬂ TOIO YTOOBI BUJIOBbLIC Hpeo6pa3OBaH1/m BCTYIIMJIM B CUJY, HY2KHO BOCIIOJIb30-
BaTbcsl (byHKIMEH SetTransform().

pDevice->SetTransform(D3DTS VIEW, &MatrixView);

Marpuua npoekuumu

ITocne mpeobpasoBaHUsT 0OBEKTa MUPOBOW MaTpullell W MaTpHUIlel BHUIA TIPOU3-
BOAWTCS TIOCJIEAHUN 3Tanm MpeoOpa3oBaHUil ¢ TIOMOIIBIO Mampuubl HPOoeKyuil.
IlpoekimoHHblE peoOdpa3oBaHus MO3BOJSIOT MPABUIbHO MPEACTaBUTh OOBEKT Ha
JIBYXMEPHOHN TIOCKOCTH MOHUTOpA, MACIITAOMpPyst OOBEKT OTHOCHUTEIBHO ITO3W-
MM TIPOCMOTpa, TIepeaHell u 3aaHel 00IacTH OTCEIeHUSI.

D3DXMATRIX MatrixProjection;
D3DXMatrixPerspectiveFovLH (éMatrixProjection, D3DX PI/4,1.0f,1.0£,100.0f);

IlepBrIit MapaMeTp B HYHKIINU D3DXMatrixPerspectiveFovLH () SBISETCS Pe3yiIb-
TaTOM IpeobpazoBaHuii. Creayomui napaMerp omnpeneasaeT Mojae 3peHus o ocu
Y, oObIYHO 3TO 3HAaYE€HHWE PAaBHO D3DX PI/4. TpeTwil mapamerp — Ko3(pdULINEHT
cXatus A1 COOTHOLLUEHMSI T€OMETPUYECKUX pa3MepoB. [1Ba MOCIeIHUX MapaMeT-
pa 3a1alT NepeAHU U 3aJHUI IIaHbl OTCeUYEHUs clLeHbl. YToObl Ha3HAYEHHbIE
npeodpazoBaHMs BCTYNWIU B CUIY, BbI3bIBAETCS (PYHKIIUS SetTransform().

pDevice->SetTransform(D3DTS PROJECTION, &MatrixProjection);

ITocne MaTpHUYHbBIX Hp€O6p3_30BaHI/II7I MOXHO BOCIIOJIb30BaThCS OCBEILIEHUEM OOb-
€KTa 151 peaJTI/ICTI/I‘{HOﬁ OTPUCOBKHU €T0 Ha 3KpaHeE.

OcBelyeHne

IIpruMeHeHne ocBellleHNsI B TTOCTPOCHUN TPEXMEPHOM CIIEHBI 3HAUYUTEIHHO YIIyd-
IaeT KavyecTBO pUCyeMoil rpadmku. B peaqbHON XKM3HM HAC OKPYKAIOT MHOXKE-
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CTBO Pa3HbIX MPEAMETOB, KAXIbli M3 KOTOPbIX MMEET CBOIl 1IBET, a TOYHEEe IO-
BEPXHOCTH C OTIpeleIeHHBIM I[BETOBBIM cBo¥icTBOM. [lpu Tromamanmu jydeit cBeTa
Ha TIOBEPXHOCTH TIPeaMeTa MPOMCXOIUT TAPMOHUYHOE cOYeTaHHe CBOMCTB CBETa
1 CBOMCTB ITOBEPXHOCTH TIPEIMETa, YTO B UTOTEe M TIpemoIpeaesseT HAIll IIBETO-
Bble U CBETOBBIEC OILLYILEHUSI, TOJyYeHHble OT 3Toro mpeaMera. B Direct3D mo-
BEPXHOCTb OOBEKTAa C LIBETOBBIMM CBOMCTBAMU HasbiBaeTcsl mamepuaiom. Ilpu
paboTe ¢ ocBelieHueM HeoO0XOAUMMO B 00s3aTesIbHOM MOpPSAKe 3a1aBaTh CBOMCTBA
Marepuana ajisl o0beKTa, MHaYe MOCTPOEHUE CLIEHBl ¢ MCIIONb30BAHUEM HMCTOYHU-
KOB CcBeTa He OyaeT uMeTb HUKakKoro agdexra.

Marepuan

Marepuan B Direct3D9 cozgaercss Ha OCHOBE CTPYKTYPbl D3DMATERIALY, UMEIO-
1Ied MITh MMapaMeTPoB, 3aMaBasi 3HAYEHUsSI KOTOPbIX MOXHO OIpEeaeIuTh Heo0Xxo-
JUMbIE CBOMCTBA Marepuaia oObeKTa.

TTapaMeTpBsl CTPYKTYPHI D3DMATERIALS OTIPEICIISIOT:
Diffuse — AU(POY3HbIA LBET MaTepuana;
Ambient — OKPYXAaIOILMHA LIBET;

Specular — OTPAXKAWILUN LBET;

Emissive — 3MUCCUOHHBIN I1IBET;

g aoaaaa

Power — MOLIHOCTb OTPAXKA€MOI'O 1LIBETA.

Yetelpe BUJA 1BeTa Diffuse, Ambient, Specular U Emissive 3aJalOTCSl C TIO-
MOILIbIO CTPYKTYpPbl D3DCOLORVALUE, KoTopas coaepxuT ARGB cocrapisioniyio
1BeTa. 3agaBaTh 3HAYEHUsI KPAaCHOTO, CUHEro, 3eJIeHOTO 1BETOB U alb(da KaHanaa
moxHo B mpenenax or 0.0 mo 1.0. Bonee TeMHBIE TOHA MOXHO IOJIYYUTb, €CJIU
HUCIOJb30BaTh 3HauyeHue MeHblie 0.0, 1 HA0OOpPOT, CBET/Ible TOHA MOJTYYalOTCs
MpU UCIOJB30BaHMU 3HaYeHus1 Oonbiie 1.0. B caenyromux crpokax koma cosna-
€TCsl MaTepuas XeaToro 1Bera.

D3DMATERIALY9 Material;

ZeroMemory (&Material, sizeof (D3DMATERIALY));
Material.Diffuse.r = Material.Ambient.r = 1.0f;
Material.Diffuse.g = Material.Ambient.g = 1.0f;
Material.Diffuse.b = Material.Ambient.b = 0.0£f;
Material.Diffuse.a = Material.Ambient.a = 1.0£f;
pDevice->SetMaterial (&Material);

B nocnenHeit crpoke Koaa ucnonb3yeTcs QyHKIUS SetMaterial () JUISl YCTAHOBKHU
Ha3HAYeHHbIX CBOMCTB Marepuana. Ilocne ompeaeneHuss MaTepuaga MOXHO IpPU-
CTYIIUTD K CO3MaHMIO NCTOYHUKA CBETa.
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Cset

Kak u B okpyxamwliem Hac mupe, B DirectX Toxe NpenycMOTPEHbl UCTOYHUKU
cBeta. IMEIoTCs TpU BUIA UCHMOYHUKOG C8emd.

O napajielbHbIl WM HanpaBieHHbI (directional) — 3TOT TUI HEe UMEET OIllpe-
JEeJEHHOIO UCTOYHMKA, HO CBETUT B OILIPEACIEHHOM HaIIpaBIEHUMU;

O ToueuHblli (point-source) — MMEeT 3aAaHHbIA MCTOYHMK CBETA M CBETUT BO
BC€ HaIlpaBICHUSI;

O npoxeKTopHbIi (spotlight) — HampapieHHbII MCTOYHMK CBETa KOHYcOooOpas-
HOIi (POpMBI, TAKOH KaK, HAIpUMep, (GOHAPUK WU MPOKEKTOP.

Cper, usjiyyaemblili MCTOYHUKOM, MMEET CBOM I1IBETOBbIE CBOICTBA, OMIpPEIEJISIO-
1K€ LBeT u3nydaeMoro csera. CBOMCTBA CBeTa 33Jal0TCS C IIOMOILBIO CTPYKTYPhI
D3DLIGHTY, HAIIpUMEP, CAeAyIOlUM 00pa3oMm:

D3DLIGHTY9 Light;

ZeroMemory (&Light, sizeof (D3DLIGHTY));
Light.Type = D3DLIGHT DIRECTIONAL;
Light.Diffuse.r = 1.0f;
Light.Diffuse.g = 1.0f;
Light.Diffuse.b = 1.0f;

Light.Range = 1000.0f;

B mepBoii cTpoke mporpaMMHOTO Koaa 3amaeTcs 3HAUeHHe UTS TapaMeTpa Type
CTPYKTYPBI D3DLIGHTS. DTOT MapamMeTp — WIeH CTPYKTYPHI D3DLIGHTTYPE, Ha OC-
HOBE KOTOPO# TIPOMCXOOUT OIpeaesieHre TUTAa UCTOYHNKA cBeTa. B KOHKpeTHOM
cllyyae MCHOJb3YeTCsl MAKPOC D3DLIGHT DIRECTIONAL, HAa3HAuyarolluil mapasienb-
HbliA WM HaIpaBl€HHbIA MCTOYHMK cBeTa. CyILIECTBYIOT €llle ABAa Makpoca s
Ha3HAYEeHHUs UCTOYHMKA CBETA, ITO:

O D3DLIGHT POINT — TOYEYHbII UCTOYHUK CBETA;
O D3DLIGHT SPOT — IMPOXEKTOPHBI UCTOYHUK CBETA.

B crenyrommx Tpex cTpokax MCXOTHOTO KOIA YCTAHABIMBAIOTCS CBOMCTBA IIBETA
JUTST UCTOYHHWKA U3TyYeHHs — 3To nuddy3HbI 11BeT. M B TTocieaHelr cTpoke KO-
Ja yCTAHABIMBAETCS JAJbHOCTb M31YYEHMS MCTOYHMKA CBETA.

st Toro 4ToObl cBeT Hayal paboTaThb B OCBEILIEHUM ClLEHbI, HEOOXOINMO Ha3Ha-
YUTb CO3AAHHBIA MCTOYHMK cBeTa misd ycrpoiictBa Direct3D, paspewiuts padoty
C OCBEIIEHUEM U YCTAHOBUTb MOMOJHUTEIbHbIE CBOMCTBA CBETA.

pDevice->SetLight (0, &Light);
pDevice->LightEnable (0, TRUE);
pDevice->SetRenderState (D3DRS LIGHTING, TRUE);
pDevice->SetRenderState (D3DRS_AMBIENT, O);
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Hopmanusauyus

Ilocnenuuil 3Tanm B MpOLECCE OCBEUIEHUS — 3TO HOPMAaIM3allusl BEpIUUH PUCYe-
Moro obnekta. Hopmass — 3TO BEKTOP, PaCIONOXEHHbIH MepIeHIUKYISIPHO CTO-
pOHE MM BepluMHe NpUMUTUMBA. HopManab MPpUMHMMAET HEMOCPEACTBEHHOE yya-
CTHE B pacyere OcCBelleHus cueHbl. Kaxnas BepliMHa oObeKkTa MOJKHA ObITh
HOPMAJIM30BAaHA II0 OTHOILEHUIO K CTOpOHEe mpuMuUTHBaA. Hampumep, mepennss
yacTb Ky0a B HallleM MpUMepe MMEeT YeThlpe BepluMHbl. Bce BeplIMHbI HOPMaIu-
30BaHbIl, T. €. KAXIOU BepLIMHE HA3HAYEH BEKTOpP MM HOPMAJb, PACIIONOXKEHHAs
NepIeHAUMKYISIPHO CTOpoHE Kyba. Bce mocieayioniye CTOpOHbI Ky0a JOKHBI
OBITE HOPMAIM30BAHBI TAKUM Xe 00pasom. I 5TOTO B CTPYKTYpe CUSTOMVERTEX
U 33Ja10TCSI HOPMAIHU.

struct CUSTOMVERTEX
{

FLOAT x, 'z Z;

FLOAT nx, ny, nz; // HOpMamm
}i

Omnpenensasa dopMmaT BepIIMH, HEOOXOMIUMO 3a1aTh U HOPMATU3AIINIO.
#define D3DEVF CUSTOMVERTEX (D3DFVF XYZ|D3DFVF NORMAL) ;

3HaueHue HopMmaiu B Direct3D omnpeaensieTcsi eIMHUYHBIM 3HAU€HUEM, TTO2TOMY
B CTPYKTYpE Vertex Ha3HAyaeTcsl €AMHUILIA A1 BceX HOpMmaiel BepluuH. B xoHlie
9TO# INaBbl HARAUTE (YHKLUMIO TL(), CTPYKTYPY Vertex WM IOCMOTPUTE, KAKUM
00pa3oM NMPOMCXOAUT HOPMAIU3ALNS CTOPOH Kyba B rmpoekte Demo.

ﬂ,ﬂﬂ TOIO YTOOBI HOpMAa/JIM Y4Y4CTBOBAJIM B PACYCTC OCBCLUCHMA, HEeo0XoauMO KX
YCTAHOBUTD AJId UCIIOJb3YEMOI'0O MCTOYHUKA CBETA.

D3DXVECTOR3 VectorDir;
VectorDir = D3DXVECTOR3 (0.0f, 0.0f,1.0f),
D3DXVec3Normalize ( (D3DXVECTOR3*) &Light.Direction, &VectorDir);

Ha sTom aran mo TpaHC(I)OpMaHI/H/I 1 OCBCLICHUIO 3aKOHYEH, MOXKHO INEPEXOOUTDH
HEITOCPCACTBEHHO K BbBIBOAY o0beKTa Ha OKpaH MOHUTOPA.

PeHpepuHr cueHbl

Onepauuy M0 PEHASPUHIY CLEHBI Jydlle pa3MecTUuTh B ogHoil pyHkuuu. Ilepen
TEM KaK IPOU3BOIUTb IIPOPUCOBKY CLEHDbI, HEOOXOAMMO OUUCTUTD 3aAHUI Oydep
1IBETOBOIl COCTAaBJSIIOIIEH, a IMOCKOJbKY (GYHKLMS PEHASpUHIA BIOCIEACTBUU
Oymer nomeuieHa B Lukia Windows, To ouucTKa 3aaHero Oydepa LBeTOM Oyaer
OCYILIECTBIISATLCS HUKIUMYHO. sl ouucTKu 3aaHero Oydepa 1BETOM BOCIOJIb3YyeM-
cs (PYHKIMEH IDirect3DDevice9::Clear.

pDevice->Clear ( 0, NULL, D3DCLEAR TARGET| D3DCLEAR ZBUFFER,
D3DCOLOR XRGB(60,100,150), 1.0f, 0);
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Ilocne ounctku 3agHero Oydepa MOXHO HNPUCTYNATh K IPOPUCOBKE BCEH CLIEHBIL.
Hna storo Direct3D pgaercst cOOTBETCTBYIOIIAs KOMAaHA:

pDevice->BeginScene () ;

DT0, KaK Bbl JOrafajiuChb IO Ha3BaHUIO (GYHKIIMU BeginScene (), HAYAIO CLEHBI
UL Budyaiuszauuu oobekTa. Jlanee cBsi3blBaEM IIOTOK J@HHbIX ¢ Oydepom Bep-
IIMH:

pDevice->SetStreamSource (0, pBV, 0, sizeof (CUSTOMVERTEX)) ;

3agaem ¢opMaTr BEepLIVH:

pDevice->SetFVF (D3DFVF CUSTOMVERTEX) ;

TIponsBoaMM YCTaHOBKY MHAECKCOB U3 Oydepa MHIACKCOB VTSI KaXKION BEepPITUHEL:

pDevice->SetIndices (pBI) ;

3aTtem ocyllecTBasieM cOOpKy Kyoa:

pDevice->DrawIndexedPrimitive (D3DPT TRIANGLELIST, 0, 0, 36, 0, 12);

N maem KOMAaHIy Ha OKOHYAaHUE CHCHDI:

pbevice->EndScene () ;

Ha kaxnplii BbI30B (DyHKIMM Hayaja CUEHbl BeginScene() JIOJLKEH CJE10BATh
BbI30B (PYHKIIMM OKOHYaHMSI CUEHbl EndScene (). Mexay JIByMS 3TUMU (yHK-
LUSIMM MPOUCXOAUT IocTpoeHue cueHbl B Direct3D. [ns npeacraBieHus: CLEHbI
Ha 3KpaHe MCIOJAb3yeTCd PYHKIMS IDirect3DDevice9: : Present.

pDevice->Present (NULL, NULL, NULL, NULL);

M B KoHIlE, HEOOXOAMMO TMOMECTUTh (YHKUUU TOo MHUUManu3aiuu Direct3D,
CO3JaHUI0 00bEKTA U peHaepUuHra B Huka Windows.

1f (SUCCEEDED (Initial (hwnd)))
{
1f (SUCCEEDED (Create()))
{
ShowWindow (hwnd, SW SHOWDEFAULT) ;
UpdateWindow (hwnd) ;
ZeroMemory (&msg, sizeof (msg));
while (msg.message!=WM QUIT)
{
if (PeekMessage (&msg, NULL, 0,0, PM REMOVE) )
{
TranslateMessage ( &msg);
DispatchMessage ( &msg);
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else
Rendering () ;

}

Ha sTtoM 3Tan no co3gaHuI0 TpeXMEPHOI CLEHBbl 3aKOHYEH, MOXHO OTKOMIIUJIM-
poBaTh MPUMEP U MOCMOTPETDH, YTO B UTOTE TMONY4YWJIOCh. ENMHCTBEHHOE O yeM
ele HeoOXOAMMO MOMHUTb — 3TO 00 0ceobodcdenul pecypcos, 3aaeiicTBOBaHHBIX
Direct3D B mporiecce moctpoeHusi clieHbl. Korma Bel oTKJIouaeTe padoTy Mpo-
rpaMMbl, TO HEOOXOAUMO MPOCAeAUTh 3a BHIIPY3Koil COM-00beKTOB U3 MaAMSITH.
B paccmorpeHHOM mpumepe ObLIM 3ameldcTBOBAHbI Oydep BepLIMH, MHAEKCHBIA
oydep, ycrpoiictBo Direct3D u rnaBnHbli o0bekT Direct3D. Heobxoaumo BbIIpy-
3UTh Bce 3aieiicTBoBaHHble COM-00beKThl B nopsake yobiBaHusi. OcBoOOXae-
HUE 3aXBaUYE€HHBIX pecypcoB Oy/leT BuINISAETh CAEAYIOIIUM 00pa3oMm:

if (pBI != NULL)
pBI->Release () ;
if (pBV != NULL)

pPBV->Release() ;
if (pDevice != NULL)
pDevice->Release() ;
if (pd3d9 != NULL)
pd3d9->Release () ;

B nuctunre 2.1 HaxoauTcs MCXOAHBIA KOA MPUMEPA, PACCMOTPEHHOIO B 3TOK
IJIaBe.

Jinctuirr 2.1. Unnoctpauusi paboTtbl PUKCUPOBaHHOIO rpacdhm4ecKkoro KoHeenepa

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

// Demo.cpp

// TpuMep, WUIOCTPUPYIMA pabfoTy GMKCMPOBAHHOTO TIpaduueCcKOTo KOHBeepa
//***********************************************************************

#include <windows.h> // HomkimouaeM BaroJioBOUHEDL dain Windows
#include <d3d9.h> // MOIKJIoUaeM BaroJIOBOUHEIM Gary DirectX 9
#include <d3dx9.h> // nopximodaeMm OubmioTreky D3DX

#include <mmsystem.h> // MOIKJIOUaEeM CUCTEMHYK OCUOIMOTEKY

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

// TuoBasibHEE MIepEeMEHHEBE
//***********************************************************************

LPDIRECT3D9Y pd3d9 = NULL; // rmaBHel O0OBeKT Direct3D
LPDIRECT3DDEVICEY pDevice = NULL; // ycrpomncrBo Direct3D
LPDIRECT3DVERTEXBUFFER9 pBV = NULL; // 6ybep BepumH

LPDIRECT3DINDEXBUFFERS pBI NULL; // vHOexcHii: Gydep
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//
struct CUSTOMVERTEX
{

FLOAT x, Yy, Z; // KOOPOVMHATEL

FLOAT nx, ny, nz; // HOpMasm
}i
#define D3DFVF CUSTCMVERTEX (D3DFVF XYZ|D3DEFVF NORMAL) // dopMaT BepumH
//*k**********************************************************************
// dyHxuma Initial()
// cTamua MHULMaIM3auuy ¥ HacTpolku Direct3D
//*********************~k~k************************************************
HRESULT Initial( HWND hwnd)
{

if ( NULL == ( pd3d9 = Direct3DCreate9( D3D _SDK VERSION)))

return E FAIL;

D3DDISPLAYMODE Display;
if( FAILED( pd3d9->GetAdapterDisplayMode ( D3DADAPTER DEFAULT,
YeDisplay)))
return E FAIL;
D3DPRESENT_PARAMETERS d3d%cp;
ZeroMemory ( &d3d9pp, sizeof (d3d9%pp));
d3d%pp.Windowed = FALSE;
d3d9pp. SwapEffect = D3DSWAPEFFECT DISCARD;
d3d%pp.BackBufferFormat = Display.Format;
d3d%pp.EnableAutoDepthStencil = TRUE;
d3d9pp.AutobDepthStencilFormat = D3DEMT D16;
d3dSpp.BackBufferWidth = Display.Width;
d3d%pp.BackBufferHeight = Display.Height;
d3d%pp.BackBufferCount = 2;
d3d9pp.FullScreen RefreshRatelnHz = Display.RefreshRate;
if( FAILED( pd3d9 -> CreateDevice( D3DADAPTER DEFAULT,
%D3DDEVTYPE7HAL, hwnd, D3DCREATE HARDWARE VERTEXPROCESSING,
%&d3d9pp, &pDevice)))
return E FATL;
// BrimouaeM oTceuenne Direct3D
pDevice->SetRenderState ( D3DRS_CULLMODE, D3DCULL CW);
// nopximouaeM z—Oydep
pDevice->SetRenderState (D3DRS_ZENABLE, D3DZB_TRUE) ;
return S OK;

}
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//********‘k*************k*************************************************

// dyaxuma Create ()

// cramua CO3IaHMA CLEHEL

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

HRESULT Create ()

{

CUSTOMVERTEX Vertex[]

{
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-1.0f,-1.

-1.0f,-1.
-1.0f,-1.
-1.0f, 1.
-1.0f, 1.

.0f, 1.
.0f, 1.
.0f,-1.
.0f,-1.

R e e

0f,
0f,
0f,
0f,

0f,
0f,
0f,
0f,

.0f,
.0f,
.0f,
.0f,

0f,
0f,
0f,
0f,

0f,
0f,
0f,
0f,

0f,
0f,
0f,
0f,

o O O O

-1.
.0f,
.0f,
.0f,

o O O O |l el e o O O O

o O O O

.0f,
.0f,
.0f,
.0f,

0f,

.0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

o O O O o O O O o O O O

o O O O

-1.
-1.
-1.

-1

=R e e

const unsigned short Index[]={

0,1,2,
4,5,6,
8,9,10,

2,3,0,
6,7,4,
10,11,8,

.0f, -
.0f, -
.0f, -
.0f, -

.0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

0f,
0f,
0f,

.0f,

.0f,
.0f,
.0f,
.0f,

1.
1.
1.
1.

o O O O O O O O |l e R o O O O

o O O O

0f, },
0f, },
0f, },
0f, },

.0f,},
L0f,},
L0f,},
L0f,},

L0f,},
L0f,},
L0f,},
.0f,},

L0f,},
.0f,},
.0f,},
.0f,},

.0f,},
.0f,},
.0f,},
L0f,},

.0f,},
L0f,},
L0f,},
L0f,},

//A
//B
//C
//D

/ /B2
//B2
//C2
//D2

/ /A3
//B3
//C3
//D3

/ /B4
//B4
//C4
//D4

//RB5
//B5
//C5
//D5

/ /A6
//B6
//Cé6
//D6
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}

12,13,14, 14,15,12,

16,17,18, 18,19, 1e,

20,21,22, 22,23,20,

}i

// cozsmaem Oybep BepumH

if( FAILED( pDevice->CreateVertexBuffer( 36 * sizeof (CUSTOMVERTEX),
%0, D3DFVF CUSTOMVERTEX, D3DPOOL DEFAULT, &pBV, NULL))
return E FAIL;

// Groxupyem Oydep BepumH

VOID* copy;

if( FAILED( pBV->Lock( 0, sizeof (Vertex), (void**)&copy, 0)))
return E FAIL;

// KOmMpyeM BepUHEL

memcpy ( copy, Vertex, sizeof (Vertex));

// pastiokupyeM Oybep BepumH

pBV->Unlock() ;

// cosmaeM MHOEKCHBM Oybep

pDevice->CreateIndexBuffer( 36 * sizeof (Index),
0, D3DFMT_INDEX16, D3DPOOL_DEFAULT,&pBI, NULL) ;

// GIroKMpyeM MHIOEKCHBII Oybep

pBI->Lock( 0, sizeof (Index), (void*~*)é&copy, 0);

// konmmMpyeMm NOBULMM BEpIVH

memcpy ( copy, Index, sizeof (Index));

// pas3bioKupyeM MHIOEKCHB Oybep

pBI->Unlock();

return S OK;

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

// TL()

// crmamms Tpanchbopmauvu n oceemenus (T&L)
//********‘k‘k***********ﬂ(*************************************************

VOID TL()

{

D3DXMATRIX MatrixWorld, MatrixWorldX, MatrixWorldY; // mmposas
D3DXMATRIX MatrixView; // MaTpuua BUIa

D3DXMATRIX MatrixProjection; // MaTpuua IPOEKLMA

// MatrixWorld

UINT Time = timeGetTime() % 3000;

FLOAT Angel = Time * (2.0f * D3DX PI) / 3000.0f;
D3DXMatrixRotationX( &MatrixWorldX, Angel);
D3DXMatrixRotationY ( &MatrixWorldY, Angel);
D3DXMatrixMultiply (&MatrixWorld, &éMatrixWorldX, sMatrixWorldY) ;
pDevice->SetTransform( D3DTS WORLD, &MatrixWorld) ;
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// MatrixView

D3DXMatrixLookAtLH( &MatrixView, &D3DXVECTOR3 ( 0.0f, 0.0f,-11.0f),
&D3DXVECTOR3 ( 0.0f, 0.0f, 0.0f),
&D3DXVECTOR3 ( 0.0f, 1.0f, 0.0f));

pDevice->SetTransform( D3DTS VIEW, &MatrixView);

// MatrixProjection

D3DXMatrixPerspectiveFovLH (&éMatrixProjection, D3DX PI/4,1.0f,1.0f,

%100.0f) ;

pDevice->SetTransform( D3DTS_ PROJECTION, &MatrixProjection);

D3DMATERIALY Material; // marepualt
D3DLIGHT9 Light; // cBer

// YyCTaHOBUM MaTeprasl

ZeroMemory ( &Material, sizeof (D3DMATERIALSY));
Material.Diffuse.r Material.Ambient.r = 1.0f;
Material.Diffuse.g = Material.Ambient.g = 1.0f;
Material.Diffuse.b = Material.Ambient.b = 0.0f;
Material.Diffuse.a = Material.Ambient.a = 1.0f;
pDevice->SetMaterial ( &Material);

D3DXVECTOR3 VectorDir;

// YyCTAaHOBMM CBET

ZeroMemory ( &Light, sizeof (D3DLIGHTY));
Light.Type = D3DLIGHT DIRECTICNAL;
Light.Diffuse.r = 1.0f;

Light.Diffuse.g = 1.0f;

Light.Diffuse.b = 1.0f;

1000.0f;

// YyCTaHOBMM HOPMAJb

VectorDir = D3DXVECTOR3 (0.0f, 0.0f,1.0f),
D3DXVec3Normalize ( (D3DXVECTOR3*)&Light.Direction, &VectorDir);
pDevice->SetLight ( 0, &Light);
pDevice->LightEnable( 0, TRUE) ;
pDevice->SetRenderState ( D3DRS_LIGHTING, TRUE);
pDevice->SetRenderState ( D3DRS AMBIENT, O);

Light.Range

}

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

// Rendering ()

// cramisa OTPMCOBKM CLIEHBEl HAa BKpaHe
//**************************k*kﬂ(*******************************************

VOID Rendering ()

{
if (pDevice == NULL)
return;
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// ouumaem zamHU Gybep

pbevice->Clear( 0, NULL, D3DCLEAR_TARGET| D3DCLEAR_ZBUFFER,
D3DCOLOR XRGB(60,100,150), 1.0f, 0);

// Hadajio CLEHBL

pDevice->BeginScene () ;

// crammsa TpanchopMalym

TL();

pDevice->SetStreamSource( 0, pBV, 0, sizeof (CUSTOMVERTEX)) ;

// dopMaT BEepuMH

pDevice->SetFVF ( D3DFVF CUSTOMVERTEX) ;

// yCTaHOBKA MHIOEKCOB

pDevice->SetIndices (pBI) ;

// BEIBOL OOBEKTA

pDevice->DrawIndexedPrimitive (D3DPT TRIANGLELIST, 0, O, 36, 0, 12);

// KOHEell CLIEeHH

pDevice->EndScene () ;

// mpencraBiigeM Ha BSKpaH

pDevice->Present ( NULL, NULL, NULL, NULL);

}

//***************************ﬂ(*******************************************

// DeleteDirect3D()
// OCBODOXIEHME BaxBAUEHHHX PECYypPCOB
P P
//***********************************************************************
VOID DeleteDirect3D()
{
if ( pBI != NULL)
pBI->Release () ;

if( pBV != NULL)
pBV->Release () ;

if ( pDevice != NULL)
pDevice->Release () ;

if( pd3d9 != NULL)
pd3d9->Release () ;
}

//*k******k****************************************************************

// MainWinProc ()

// byHKUMsS oBpaBoTku coobmenr Windows
//*******************************‘k‘k‘k‘k‘k‘k‘k‘k****************‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k**

LRESULT CALLBACK MainWinProc (HWND hwnd,
UINT msg,
WPARAM wparam,
LPARAM lparam)
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{
switch (msg)

{

case WM DESTROY:

{

DeleteDirect3D();
PostQuitMessage (0) ;
return (0) ;

}

case WM KEYDOWN:

{

if (wparam==VK_ ESCAPE)
PostQuitMessage (0) ;

return O;

}
}

return DefWindowProc (hwnd, msg, wparam,

}

lparam) ;

//*k******k****************************************************************

// WinMain ()

// BxOOHAs TOUKA IIPWUIIOKEHVIS
//***********************k*k*k‘k‘k‘k‘k‘k‘k‘k***************************************

int WINAPI WinMain( HINSTANCE hinstance,

{

WNDCLASSEX windowsclass;
hwnd;
msqg;

HWND
MSG

// onpeneyum

windowsclass.
windowsclass.
windowsclass.
windowsclass.
windowsclass.
.hInstance = hinstance;

windowsclass
windowsclass

windowsclass.
.hbrBackground = (HBRUSH)GetStockObject (GRAY BRUSH) ;

windowsclass

windowsclass.
windowsclass.

windowsclass

.hIcon =

.hIconSm =

HINSTANCE hprevinstance,
LPSTR lpcmdline,
int ncmdshow)

// cosmaeMm Kjacc
// cos3paeM OECKPUIITOP OKHAa
// MOoeHTndMKaTOp COOOWEHVIS

kacc oxHa WNDCLASSEX

sizeof (WNDCLASSEX) ;

style = CS DBLCLKS | CS OWNDC | CS HREDRAW | CS VREDRAW;
lpfnWndProc = MainWinProc;

cbClsExtra = 0;

cbWndExtra = 0;

cbSize =

LoadIcon (NULL, IDIiAPPLICATION);
hCursor = LoadCursor (NULL, IDC ARRCW) ;
lpszMenuName = NULL;

lpszClassName = "WINDOWSCLASS";

LoadIcon (NULL, IDI_APPLICATION);
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// perucrpmpyeMm KJacc
if (!RegisterClassEx (&windowsclass))
return(0);

// co3maeM OKHO

if (! (hwnd = CreateWindowEx (NULL, "WINDOWSCLASS",NULL,
WS_OVERLAPPEDWINDOW | WS VISIBLE, 0,0,
GetSystemMetrics(SMﬁCXSCREEN),
GetSystemMetrics(SMﬁCYSCREEN),
NULL, NULL, hinstance, NULL)))

return O;

if( SUCCEEDED( Initial( hwnd))
{
if ( SUCCEEDED( Create()))
{
ShowWindow ( hwnd, SW_SHOWDEFAULT) ;
UpdateWindow ( hwnd) ;

ZeroMemory ( &msg, sizeof (msg));
while( msg.message!=WM QUIT)
{
if (PeekMessage ( &msg, NULL, 0,0, PM_REMOVE) )
{
TranslateMessage ( &msg);
DispatchMessage ( &msg);
}
else
Rendering () ;

}

return O;

Ha puc. 2.3 uzobpaxeHa pabdoTa pacCMOTPEHHOU B 3TOM IJaBe IIPOrPaMMbl
Demo, MCXOAHBIA KOJA KOTOPOH Bbl TAKXKE€ MOXETe HAWTHU HAa KOMIIAKT-IUCKE
B nanke \Code\Demo.

Hrak, B 310 I1aBe Obul INPOJAEMOHCTPUPOBAH IIOJIHBIA MPOLIECC [0 CO3JAAHUI0
TpeXMEpHOR cueHbl. [lpu mocTpoeHUu cueHbl Ha 3rane TpaHchOopMaluu U oc-
BELUEHUs 33AeMCTBOBAICS (PUMKCUPOBAaHHBIN KoHBerep. Ha mepBblil B3risaa u3bs-
HOB y (PMKCUPOBAHHOTO KOHBelepa HET, HO MOCTOSIHHO IMOBTOpPSIIOLIMICS OJI0K
ornepaluil Mo yMHOXEHUIO KaXIOoi BEpLIMHBI Ha HabOp MaTpull U pacyery oc-
BellleHUSI MPUBOAMT K MeperpyKeHHOCTH (PUKCUPOBAHHOTO KOHBelepa M, Kak
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CJIECTBUE, OTPAHUYEHUIO HA BbIBOJ Ka4eCTBEHHOI TpexmepHoiil rpaduku. B cie-
IYyIOIIEel TaBe BB ITO3HAKOMHUTECHh C IPOTPaMMUPYEMBIM KOHBEHepOM, MMEI0-
UM Oojiee THOKYIO pealn3alinio B IPOIEcce MOCTPOSHMS TPEXMEPHBIX CIICH.

Puc. 2.3. Pabota nporpammbsl Demo



rmABA 3

NMporpamMmmupyembii
rpacpuveckuin KoHsenep

B npeabinyiieii rimaBe Mbl paccMoTrpenu padbory mpocroro mpuiaoxeHust Direct3D
¢ IpuMeHeHueM (UKCcUpoBaHHOro rpaduyeckoro koHBeiiepa. K coxanenuio,
(ukcupoBaHHbI KOHBelep He 00jamaeT HeoOXOAMMO#l IMOKOCTbIO, U €CJM Ha
3ape MOsBJIEHUS TPEXMEPHbIX KOMIIbIOTEPHBIX UIP OH yCTpauBal pa3padOTYUKOB,
TO ceifyac MexaHu3M padoThl (MKCHPOBAHHOIO KOHBeiiepa siBHO ycTapena. B cBs-
31 C 3TUM B KAKOW-TO TMPOMEXYTOK BPEeMEHU BO3HWK 3aKOHOMEDPHBI BOIPOC:
yTo Aenats? YiayduieHue 6ubanoreuHbix ¢GyHkuuit Direct3D He Morio mpuBecTu
K Tiepexoay Ha OoJjiee KauecTBeHHbIN ypoBeHb rpacduku. Torga 6buta paspadboTaHa
MOJIeJIb HOBOTO, MporpamMmupyeMoro KoHbeliepa. COOTBETCTBEHHO MOIAEPKKa
TaKOTO KOHBeiepa OCyIIeCTBISIETCs] Kak co CTOpoHbl DirectX, Tak U cO CTOPOHBI
npousBoauTeNeil BugeoanantepoB. B erage I Ha puc. 1.1 Obl1 mpeacTaBiieH Tpa-
duyeckuii konseitep Direct3D9 u U3 Hero BUAHO, YTO HAa CTaAMM TpaHcdopma-
LIMM M OCBEUICHUsS CYILECTBYET BO3MOXHOCTb MCIIOJIb30BAHMS HOBOTO MpOrpam-
MMPYEMOI0 KOHBeiiepa. DTOT KoHBeiiep padoTaer ¢ BeplLIMHAMU OObEKTa ¢
[OMOILLIbIO CIIELMATbHbIX [IPOrPAMM, HAIIMCAHHbIX HA $13bIKE BEPILUMHHBIX LIEH/e-
poB. Takxe Ha cTanuu pacTepu3alUd MOXHO MCIOJb30BaTh IMUKCENbHbIC 1Ieiine-
pbl. BepluuMHHbBIE M IUKCENbHbIC ILIEHAEPbl HAXOMATCSA HA PasIMYHbIX CTAIUSX
obiero rpaguyeckoro KOHBeiepa, HO JBa 3TUX MeXaHU3Ma MOXHO OTHECTH K
TporpaMMupyeMoMy TpaduueckoMy KoHBeliepy. B ueM ke cyTb BepIIMHHEIX U
MUKCENTbHBIX 1IeiiaepoB?

Bepuiunnvie u nuxceavHvle uleiidepsl — 3TO HAMCAHHBIE HA CIELIMAIBHOM $3bIKE
MPOTPaMMBI, C TIOMOIIBI0O KOTOPBIX MOXKHO aIllmapaTHO MPOW3BOIUTH HEOOXOmM-
MBIE OTIepalliil C BePIIMHON M THKcenoM. OOIas KOHIEIINS BEPIIMHHBIX U
MMIKCEBHBIX IIeIepoB 3aKITI0YaeTCI B TOM, YTO TIPOTPAMMMUCTY CTAHOBUTCS TOC-
TYIleH Habop ONpedeNleHHBIX PETUCTPOB HA BHIEOKApPTe, M C TIOMOIIBIO SI3BIKA
BEPIIMHHBIX U MUKCEIBHBIX IIeHIepOB MOXHO IIPOU3BOINUTH HEOOXOIUMEIE OIIe-
palMM ¢ BepIIMHON W THKcedoM. Bce ormepamum mpou3BoasTcs TpadudecKu
TIPOIIECCOPOM BHUIEOANAITEPA HAMPSAMYIO, T. €. allapaTHO, YTO 3HAYUTENBHO
YIy4YIIAeT TPEXMEPHYIO IpacuKy.
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Yrto Kkacaercs CHELMaJbHOIO $I3blKa BEPIIMHHBIX M NMUKCEIbHBIX LIEHIEPOB, TO
TYT UMeeTcsl HECKOJIbKO BapMaHTOB. Bo-TIepBBIX, 3TO SA3BIK, TTOXOXWH Ha acceMO-
Jiep, BBITTOJIHEHHBIN TPamuIIMOHHO AT HU3KOYPOBHEBBIX S3BIKOB B BHAEC WHCT-
pykimii. Bepcuit acceMOiepHOTO SI3bIKAa BEPIMMHHBIX M ITUKCENBHBIX IIeimepoB
HECKOJIBKO, 3TO:

O vs 1 1;ps 1 1;ps 1 3;ps_ 1 4;
O vs 2 0;vs 2 x;ps 2 x;ps_ 2 0;
O vs 3 0;ps 3 0.

Bce Bepcuu ycioxXHSIOTCS B IOPsIIKE BO3PACTAHMS UM PACCUMTAHBI HA pa3iMyHbIE
KaTeropuu BuaeoanantepoB. CHayana ObUIM MaJOMOILIHbIE BUAEOKAPTHI, KOTOPLIE
NOAJEPKUBAIM TEPBYIO BEPCUIO 1EHAEpOB, B JaJbHEMIIeM MOSBUIACh HECKOJb-
KO YCJIOXHEHHas Bepcus IeiiaepoB — Bropas. g 5THX Bepcuil IIeimepoB ObLIa
ajanTupoBaHa HOBas JHWHelKa Oojiee MOIIHBIX BupeokapT. M coBceM HemaBHO
TIOSBIJIACH TPEThS BEepCHUs IIeHIepoB, pacCUYMTAHHAs Ha MOIIHBIE W COOTBETCT-
BEHHO JOpOTHe BHIeoamanTepbl. Bce Bepcum acceMOepHOTO SI3BIKA BEPITMHHBIX
U NMKCEJbHbIX LIEHAEPOB CTPOSITCS HA OCHOBE MHCTPYKIIMI M YCIOXHSIOTCS IO
CTapLUMHCTBY BEPCUI, COXPAHSII IPU OTOM OOPATHYIO COBMECTUMOCTb.

Ho ananutuku xopnopauuu Microsoft ecrecTBeHHO MOHUMAIH, YTO pa3padoTyu-
KaM H€ HpaBUTCI YCJIOXHEHME IIpoliecca MPOrpaMMHUpOBaHUsl rpaduku ¢ Io-
MOUIbIO  acceMOJEPHOro s3blKa, MOSTOMY ObL1 CO3AaH HOBBI  SI3bIK —
BbICOKOYPOBHEBbII $3bIK mporpammupoBanusi weigepop (High-Level Shader
Language, HLSL). Kak u Bce BbicOKOypoBHeBble s3biku, HLSL umeer
OUYEBHUIHBIE TIPEMMYIIECTBA B BHUIEC YIPOIIEHHOTO CHHTAKCHCA, TUOKOCTH,
MoIIHocTH, u, camoe mraBHoe, HLSL namomumnuaer C-mogoOHBIA —SI3BIK
MPOrpaMMUPOBAHUSI, YTO 3HAUUTEIBHO YMPOIIAET ero NCIOJb30BAHUE.

BbICOKOYpOBHEBBIN A3BIK TIPOTPAMMUPOBAHUS IIEHIECPOB CONEPKUT B cebe To-
TEHIMaJ BCEX TpeX BapUaHTOB acCeMOJIEPHOTO $13blKa, HO CO CBOUM CUHTAKCH-
coM. Kopnopanus Microsoft nozunmonupyer HLSL kak ocHOBHO# $3bIK Bep-
LIMHHBIX U MUKCEIbHBIX 1lIeiaepoB B HoBol muargopme XNA. ITo 3ambicny Mi-
crosoft s3pik HLSL Oyner mcmonb30BaTbesl KaK IpU CO3AAHUU KOMIIBIOT€PHBIX
WUIP, TAK W UIp Ausd npuctaBku XBox.

Ilpu pabore ¢ BepLIMHHBIMU M MUKCEJIbHBIMM LIeHAepaMy OOLIMI MPUHLMI pa-
0OThbl MPUMEPHO OAMHAKOB, HO peaau3aliisl HECKOJbKO pasHas, MO3ITOMY 3aTpo-
HEM KaXJyl0 MOJe/b MPOrpaMMUPOBAHUS LISHAEPOB.

BepLwunHHble Wengepbl

Wcnonw3yst eeputunnsie utetideps: B TpexMepHol rpacduke, MOXHO JAOOUTHCS TO-
TPsICAIONIE KPACUBBIX U peaIuCTUUHBIX 3¢ GEKTOB Mpu TpaHchopMaluu, aedop-
MaluMd M aHUMauuu OObeKTOB. BEepLUMHHbINA LIEHAEP HE CO34AET BEPLIMHBLI 00b-
€KTa, OH o0pabarblBaeT C IOMOIlbIO Ipaduyeckoro Ilpoleccopa BUAEOKAPTHI,
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HMEIOIIMeCs] JaHHbIE, 3HAUUTENbHO YIyulliasg KauyecTBO IPEeACTABIsSeMON Ha DK-
paHe MOHUTOpA rpaduKu.

IlpumeHsiss ¢pUKCUpOBAHHBINM KOHBEWEp IMpU CO3JaHUM OOBEKTa, HEOO0XOAUMO
YCTaHOBUTH TOCJIEN0BATENBbHO TPU MATPHUIIbl, MaTepuaa U cBeT. B mporpamMmu-
pyeMOM KOHBeiiepe 3a1aioTcsl TOJIbKO T€ MaTpUIlbl, KOTOpPble HEOOXOAUMBI U Tie-
penaioTcsi Bce JanbHelIlne pacyeTbl Mo TpaHchopMalud U OCBELEHUI0 TPo-
rpaMMe BeplIMHHOIO Ileiiepa, uzberas TeM caMblM MAacChl TTOBTOPSIIOIIUXCS
omepaumi, TpeOylolIMXcs IpU [epecuyere OCBEUIeHUS W IMO3UMLUUM BEepPLIMHLI.
BepiuvHHBIA LIelAep 3a OAMH MALIMHHBIA 1IMKJI 00OpabaThiBaeT ONHY BEpIIMHY.
Ecau Bbl Mcmosb3yere mporpaMMUpyeMblil KOHBeiiep, TO (UMKCUPOBAHHBIA KOH-
Beliep 3a1eiicTBOBATh OyIeT HEBO3MOXHO U Ha0OOPOT.

Kak yxe ynoMuHanoch, mporpaMMa BepIIMHHOIO IUeiaepa MOXET IMCaThCs Ha
nono0HoM accemOepy s3bike win Ha HLSL, Ho npuHuun padoThl y 000UX $I3bI-
KoB cxox. Ilpu nomoliu Aexiapauuu 1ieijiepa MpOUCXOJUT CBI3bIBAHKUE IOTOKA
JAHHBIX C pETHCTpaMU BEPIIMHHOTO IIeliaepa, KOTOPHIN almapaTHo MOoaIepsKuBa-
eTcsl BuaeoagantepoM. Ilocie 3Toro B paboTy BCTYMAaeT HEMOCPEACTBEHHO MpPO-
rpaMMa Iefiaepa, TIPOM3BOISINAS OIepallii MO TpaHCGhOPMAIMM M pacyeTy Oc-
BeuleHusi. I'padpuueckuit mpolieccop BUIEOKAPTHI HA OCHOBAHUU TOJYYEHHBIX
JAHHBIX IPOU3BOAUT COOTBETCTBYIOLIME BbIUMCAEHMS, BBIMOJHAS [OCTPOEHME
00BEKTA U PACUET OCBEIICHUSI.

Temepb 0 TOM, Kak padoTaeT BepIIMHHBIA Imeimep. CBs3aB MOTOK JAHHBIX C
BXOAHBIMM PErMCTPaMU IIPU MOMOILM AEKIapaldi, Bbl IOJydyaeTe TOCTYN K peru-
cTpaM. B KOHCTaHTHBIX PEruMcTpax XpaHsATCsS MATPULbl TpaHCHOpMALUM U UCTOY-
HUKU OCBEILEHMS, KOTOPbI€ Bbl MPEABAPUTEIBHO 3aHOCUTE B ITU PETrUCTpbl. Pe-
3yJbTaT MEePEMHOXEHHUs BEpIUMHBl HA MATPUIy 3aHOCUTCS B BbIXOJHON PErucTp
WM BPEMEHHBIN (ec/id TJIAHUPYIOTCS €llle Kakue-aubo pacuerbl, CBSI3AHHBIE C
3TUM 3HAYEHUEM) W Ha OCHOBAaHWH TOJYYEHHOTO pe3y/IbTaTa MPOM3BOMATCS TIpem-
oTpeae/IeHHbIe olepalliil ¢ 00beKTOM. Bee T meiicTBUS W BBITTOTHSAET BEPIIUH-
HBII 1Ieiaep. B Teopun 5T0 BHIMISAAUT AOCTATOYHO IPOCTO, HO BOT HA TMPAKTHKE
BCE 3HAYUTENBHO CJIOXHEE.

ITockonbKy WMeeTcsT HECKOJIbKO BepcUil acceMONepHOTO SI3BIKA BEPIIMHHBIX
IIEHepOB M KAXIasl BEPCHs IO MEpe BO3PACTAHMS COAEPKUT BO3ZMOXHOCTU BCEX
NpeAbIIYIUX BepCUil, TO MMEET CMbICJA ITO3HAKOMUTBHCS C IMOCAEAHEH TpeTbei
BepcUel, YUMThIBASI IIPU 9TOM U 00jiee paHHUE BEPCUH LISHISPOB.

Hrtak, umeercs omnpeaeaeHHOE KOJUMYECTBO peeucmpog Ajisl XPAHEHUS 3HAYCHUI.
g Kaxaoi M3 Bepcuil BEPLIMHHbBIX LIEHAepOB AOCTYIHbI Pa3JMYHbIe PErUCTPhI,
B Tab. 3.1 mpuBeaeHbI BCe PETUCTPhI C YUETOM KAaXAOH BEPCUU 1LEHIEPOB.

Bxoanbie peructpol (Input Registers) BblosHeHbl B BUJe BeKTopa (X, Y, z, W) s
3arpy3ku BEepLUMH. DTU PErMCTphbl IMpeaHa3HAUYEeHbl TOJbKO A uyTeHus. Mmeercs
BCEro IIeCTHAAUATh BXOMHbIX perucTpoB. O003HAYAIOTCS OHM CAeAyIoIMM obpa-
30M: vO0—v15.
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Tabnuya 3.1. CooTBeTCTBUE PErucTpoB U BEPCUIi BEPLUNHHBIX LLIE[EepOB

HasBaHue Bepcunmn BepLUNHHbBIX WeigepoB
CrNCTDOR O6o3HaveHne | Konnvecteo

P P vs 1 1|vs 20|vs 2x|vs 30

BxogHble perucTpbl v 16 aa ja ja ja

BpemeHHble r# 32 aa na ja ja

perncTpbl

AgpecHblil peructp a0 1 aa na ja ja

KoHcTaHTHbIE c# 256 aa na ja ja

perncTpbl ansa tuna

Float

KoHcTaHTHble i# 16 HeT ja ja ja

perncTpbl ansa tuna

Integer

KoHcTaHTHble b# 16 HeT ja ja ja

perncTpbl ansa tuna

Boolean

Peructp cuetunka alL 1 HeT aa ja ja

LUVKIOB

BxogHble s# 4 HeT HeT HeT ja

NnceBfOPErUCTPbI

BEPLUNHHOIO

wengepa

BeixogHoli peructp PO 1 HeT HeT ja ja

6yneBoro 3HayeHus

BbixogHble perucTpbl o 12 aa ja ja ja

Bpemennnie peructpsl (Temporary Registers) mpenHazHaueHbl A XpaHeHUsl He-
KO# MpoMexyTouHolt nHdopmMaiuu. Kaxabiii BpeMeHHBII perucTp MOCTyINeH s
OIHOKPATHOM 3aIllMCH JIAHHbIX U TPEXPA30BOIO JIOCTYIIA /U1l YTEHUS MHbOpMaLUU
u3 2TOro perucrpa. BpeMeHHbix peructpoB 32 U 00603HAYAIOTCI OHU KaK rO—r31.

AnpecHbiii peructp (Address Register) Bcero oanH, obo3HavyaeTcsi OH Kak a0 U
CIIYXUT JUISL apecalrii, CBI3aHHbBIX ¢ KOHCTAHTHBIMU PEerucTpaMu.

KoHctanTHble peructpol st Tuma Float (Constant Float Registers) ciyxar ToJib-
KO IS 4TeHusa. B aTmx perucrpax MoryT comepxKaTrbcsl MATPUIBI U MCTOYHUKHU
ocgeleHuss. MHdopMaiiusi, comepxaiiasics BO BCeX KOHCTAHTHBIX perucrpax
JEeHACTBUTENIbHA TOJBKO Ha BPEMs BBIIIOJHEHUS lieiinepa. KoauyecTBO KOHCTAHT-
HbIX PErMCTPOB 3aBUCUT OT MCIIOJb3yeMOI BepcUM liueiiaepa, a KOJIMYECTBO M0C-
TYIIHBIX PETUCTPOB MOXHO Y3HATb C NOMOLIbIO (PYHKIUU MaxVertexShaderConst ().
O003HAYAIOTCs PErUCTPhbl KaK c0—c256.
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KoHcraHTHble peructpsl mist Tuia Integer (Constant Integer Registers) ucmnoib-
3yI0TCA U PabOTHI ¢ MUKIAMU, WX KOJWYECTBO OTPAHWUYEHO IIECTHAOIATHIO U
0003HAYAIOTCS OHM 10—1i15.

KoHcTaHTHbBIe perucTphl 1Sl TUIa Boolean (Constant Boolean Registers) ucmnoib-
3YIOTCSL JUISL JIOTMYECKOrO YIpaBIeHUsI [IPOLIECCOM BbIIOJIHEHUSI KOMaH/ lieiije-
pa. CyIiecTByeT IIeCTHAAATh PETUCTPOB, 0003HAYEHHBIX KaK b0—b15.

Peructp cuerunka uukinoB (Loop Counter Register) ucnonb3yeTcs: njisl moacyera
HMKI0B. Takoil perucTp Bcero oJuH U 0003HA4YaeTcsl OH KakK al.

BxoaHble nceBaoperucTpbl BeplIMHHOrO Lieigepa (Sampler) HEoOXOAUMBbL IS
uaeHTUPUKAIIMY HAYaJIbHOM CTaaMu BbIOOPKU TeKCTyp. sl paboThl HYXHO 3a-
JeiicTBoBaTh (PyHKIIMIO IDirect3DDevice9: : SetSamplerState

BbixonHoit peructp OyineBoro 3HaueHus (Predicate Register) HeoOxomnum st co-
JepKaHUs BbIXOJHOrO OyJIEBOrO 3HAYEHHS, O003HAYAETCS BTOT PEerucTp abdope-
BUATYpOM pO.

Bbixoanbix peructpoB (Output Registers) ABeHaaUaTb, OHU COAEPXKAT MCXOMHbIA
pe3y/bTar ONpe/e/eHHbIX OMepaluii, KOTOPblE U YYaCTBYIOT B IIOCTPOEHUU OOb-
eKTa. BbrIxonHble perucTpbl 0003HAYAIOTCS KAK o0—oll.

Hrak, umeercss Habop perucTpoB, AJISI TOTO YTOObI CBSI3aTb HEOOXOAMMBIE PEeru-
CTPbl C IIOTOKOM [JAHHBIX, T. €. YTOObI MOJYYUTb BO3MOXHOCTb 3allMChIBATh AAH-
HbI€ B PEruCTpbl, IPOU3BOAATCS BbI30Bbl OMOAMOTEUHbIX (pyHKUUA Direct3D, K
KOTOPBIM Mbl BepHEMCs I103Xe B 3ToM paszaene. Ilociae Toro Kkak Bbl pasMecTUIU
JIAHHbIE B COOTBETCTBYIOIIMX PETUCTpax, YIpaBleHUE MpOorpaMMoil mepenaercs B
BEepLIMHHBIN 1eitaep. [IporpaMma BepIIMHHOTO lIeiaepa BHIMOJHSIET pa3inyHbIe
JJorTMYyeckre W MareMaThyeckue ornepaluu ¢ JaHHBIMU, HaXOASIIIUMUCS B peru-
cTpax, a TOYHee, dTa MporpaMMa COCTOUT U3 Habopa KOMaHJ, KOTOPbIE BBIMOJI-
HSIOTCSI IIPOLIECCOPOM BUAEOANAIITEPA.

OrnpeneeHHBIN HabOp KOMaHI WJIM WHCTPYKIWM COBepIaeT pa3inyHBIE olepa-
MM C BepUIMHAMU U pacdera MpeobpasoBaHMii W ocBellleHus. Hampumep, Bo
BXOJIHBIX PErUCTPAX y BAC YXK€ MMEIOTCS 3arpyKeHHbI€ BEPILUMHBI, & B KOHCTAHT-
HbIX PErucTpax pesyjbTupyoiias Marpuua. [lepeMHOXUB BepLIMHY HA MATpUILy,
MOJYYEHHbI Pe3yabTaT 3aHOCUTCSl B BBbIXOAHbIE PErMCTPhI U YXK€ Ha OCHOBAHUU
9TUX JAHHBIX MPOMCXOMUT MOcTpoeHue oObekTa. B Bepcuum vs 3 (0 BepluMHHbIX
meiaepoB UMeeTcsT OOJBIION HAbOp WHCTPYKIUI, ¢ TIOMOIIBIO KOTOPBIX CTPOUT-
cq TIporpamma metigepa. B T1a6m. 3.2 mpuBemeHBI Bce WHCTPYKIIMU TPEThel Bep-
CHM, a TaKXKe IToKa3aHa MOCTYITHOCTh TeX WJIM WHBIX WHCTPYKIWN I BCeX
MMETOIINXCST pAaHHUX BEpCHil BEPITMHHBIX IIeIepoB.

g Toro 4ToOBl BOCIIOJNB30BAThCSI HAOOPOM MMEIOIINXCS WHCTPYKIUM, B UCXOM-
HOM KOJe MIpOTpaMMBbI IIeiIepoB HEOOXOAMMO COOJIONATh CIEAYIOIINN CUHTAK-
CUYECKUN 1Ia0JIOH:

op dest, srcO, srcl, src2, src3
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Tabnuya 3.2. IHCTpyKUMY BepLUMHHBIX LLERaepOoB

O603Ha4eHne

HasHa4veHne

Cnort

Bepcum BepLUMHHbIX LUelifepoB

vs_1_1

vs 2 0

Vs 2 X

vs 3 0

abs

BobuucnsaeT abconoTHoe
3HaYeHune

—

HeT

aa

aa

na

add

Hob6aenset ABa BekTOpa

aa

aa

aa

na

break

OcTaHaBnumBaeT TeKy-
WA LMKN gns loop
n rep

HeT

HeT

Ja

Ja

breakp

BeixogHasa Touka gns
endloop U endrep

HeT

HEeT

na

na

call

MpousBoaunT 3anpoc
K OTMEYEHHOIA UHCTPYK-
umm

HeT

aa

aa

na

callnz bool

[MpouaBogunT 3anpoc

K OTMEUYEHHOIN NHCTPYK-
U ana KOHCTaHTHbIX
perncTpoB Tuna
Boolean

HeT

aa

aa

na

callnz pred

MpouseoauT 3anpoc

K OTMEYEHHOI UHCTPYK-
LMK 4S5 BbIXOZHOIO
peructpa 6yneeoro
3HaueHust

HeT

HeT

Ja

Ja

Ccrs

Bbluncnser
KPOCC-NPOayKT

HeT

Ja

Ja

Ja

dcl usage outut
register - vs

Jeknapauusa ans
BbIXOZHbIX PErMcTpoB

HeT

HEeT

HEeT

na

dcl samplerType

Jeknapauus
BEPLUMHHOIO Leiinepa
Ang samplerType

HeT

HEeT

HEeT

na

def

OnpegenseT KOHCTaHTbI
4ns Welifiepa BepLUMH

aa

aa

na

na

defb

OnpepenseT KOHCTaHTbI
welifepa BepLUNH

ANA 3arpysKku
Boolean-3HaueHus

HeT

Ja

Ja

Ja

defi

OnpegenseTt KOHCTaHTbI
Wweiniepa BepLUMH

NS 3arpysKku
Integer-3HaYeHUA

HeT

aa

aa

na
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Tabnuya 3.2 (npogomxexue)
5 Bepcunmn BepLUNHHbBIX WeigepoB
O6o03Ha4eHne HasHa4veHune 3
O vs11|vs20 vs2x|vs30
dp3 TpexKOMMOHEHTHBIIA 1 aa na aa aa
JOT-NpoayKT
dp4 YeTbIpeXKOMMOHEHTHBIIA 1 ha ha ha ha
JOT-NpoayKT
dst BblumcnseT BekTop pac- 1 na na na ja
CTOAHUSA
else Hauano gna 6noka else | 1 HeT ja ja ja
endif OkoHuaHue ana 6noka 1 HeT ja ja ja
if bool...else
endloop OKoHuyaHue ansa unkna 2 HeT na na na
loop
endrep OkoHuaHue 61oKka 2 HeT aa aa aa
rep...endrep
exp OKcNoHeHUuMan, nosHas 1 ha ha ha ha
TOYHOCTb
expp OKCNoHeHUuMan, YacTuy- 1 ha ha ha ha
Has TOYHOCTb
frec BosepaluyaeT gpobHyio 1 ha ha ha ha
YacTb BXOOHOIO KOMIMO-
HeHTa
if bool Hauano 6noka 3 HeT ba ja ja
if...bool
if comp Wcnonb3yeTcs npu npo- 3 HeT HeT na na
nycke 6noka Koga, ocHo-
BaHHOIO Ha YCJIOBUAX
if pred Hauano 6noka 3 HeT HeT ja ja
if...pred
label Mapkupyet cnegytouyio | 0 HeT na na ja
WHCTPYKUUIO
lit BobluuncnsaeT oceelleHme 3 aa aa aa ja
log [NonHasa To4HOCTb 1 na aa aa aa
logp, (x)
logp YacTuuHasa TO4HOCTb 1 ha ha ha ja
logp, (x)
loop Hauyano umkna loop 3 HeT Ja aa aa
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Tabnuya 3.2 (npogomxexue)

5 Bepcunmn BepLUNHHbBIX WeigepoB
O6o03Ha4eHne HasHa4veHune 3
O vs11|vs20 vs2x|vs30
lrp JInHelHbIn nHTEpnons- 2 HeT aa aa aa
TOp
m3x2 lMpouseeneHue Bektopa | 2 na ja ja ja
Ha MaTpuLly pasmep-
HOCTblO 3x2
m3x3 lMpousBeneHue Bektopa | 3 ha ja ja ja
Ha MaTpuLly pasmep-
HocTblo 3x3
m3x4 lMpouseeneHue Bektopa | 4 na ja ja ja
Ha MaTpuLly pasmep-
HocTblo 3x4
méx3 lMpousBeneHue Bektopa | 3 ha ja ja Ja
Ha MaTpuLly pasmep-
HOCTblO 4x3
mdx4 lMpousBeneHue Bektopa | 4 ha ja Ja Ja
Ha MaTpuLly pasmep-
HOCTbIO 4x4
mad [MpouseepeHne 1 ba ha ja ja
N CIIOXEHUne
max Makcumym 1 aa aa aa aa
min MuHuMy M 1 ha aa aa aa
mov [MepemelleHue faHHbIX 1 ba ha ja ja
B perucTpbl
mova lMepemeLleHne gaHHbIX 1 HeT ha Ja Ja
C nnasatoLlell TOYKon
B aZlpecHblli perucTp
mul [MpouseepeHne 1 na na na ja
nop Onepauusi He NpPon3Bo- 1 ha ja ja Ja
autes
nrm Hopmanusauus 3 HeT ha Ja Ja
3D-BekTOpa
pow [MonHas TouHOCTb 3 HeT ba ja ja
abs (src0) 5!
rcp BblumncnseT obpatHoe 1 ba ha ja ja
3HaueHue
rep Hauano 6noka rep 3 HeT ba aa aa
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Ta6nuya 3.2 (okoHuaHye)

5 Bepcunmn BepLUNHHbBIX WeigepoB
O6o03Ha4eHne HasHa4veHune 3
O vs11|vs20 vs2x|vs30
ret VoeHTnueH knioueBomy 1 HeT ba ba ja
cnoBy Return B C++
rsq BblumncnseT kBagparHbiit 1 ha ha ha ha
KOP€EHb
setp_comp O6bseneHne ana Hava- 1 HeT HeT ja ja
na paborbl ¢ Predicate
Register (cm. paHee)
sge Ecnun sHayeHune 6onbLue 1 ja ja ja Ja
Ui paBHo, TO Ha3Ha-
unTb
sgn Ecnu 3HaueHne MeHb- 3 HeT ha ha ha
e, TO Ha3HauUTb
sincos BelumcnsaeT cuHyc 8 HeT ba ba ja
N KOCUHYC
slt Onpepenset MeHbLUee 1 ha ha ha ha
13 ABYX 3HaYeHul
sub Bbluntanue 1 na na na na
texldl MpownsBoauT onpege- 5 HeT HeT HeT ha
JIEHHY10 BbIOOPKY unm
TEKCTYp 2
Vs Bepcus weiigepa 0 na na na ja

a op — OTO HMHCTPYKLHA HJIM KOMaHAA4, C IIOMOLIbIO KOTOpOfI IIPOU3BOAUTCA
Ha3HA4YCHHasd onepanmia,

O dest — yKasbIBaeT PerucTp IS 3alUCU Pe3yabrara;

O src (0, 1, 2, 3, ...) — BXOIHBIC, BpEMCHHbIC NI KOHCTAHTHBIC PETUCTPHI,
COICPpKAINE TaHHBIC.

OO6mwuit cMBICT, S OTyMalo, BaM TOHSATEH: CHayaja WAST WHCTPYKINS, OIpere-
JITIOINAst, YTO HAIO JeNlaTh ¢ JAaHHBIMM BO BXOMHBIX, BPEMEHHBIX MJIM KOHCTAHT-
HBIX PETUCTpax, a Pe3yyibTaT IMoMellaeTcst B 3a1aHHbIN peTucTp.

Ho mepen TeM Kak ImpoW3BOIUTH ONEpPallU ¢ JAHHBIMU B PETUCTpax, HeoOXoau-
MO MMETh 3TU JaHHBIC B perucTpax. I 4ero HyXXHO CBSI3aThb IMOTOK AAHHEIX C
peructpamu, B Direct3D9 5T0 gocTUraercsi ¢ moMoOIlbl0 COOTBETCTBYIOIIUX AEK-
Japauuii, a UMEHHO CTPYKTYpbl D3DVERTEXELEMENTY ¢ TMIM3MPOBAHHBIM MacCH-
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BOM JAaHHbIX. IlpoToTUI CTPYKTYpbl D3DVERTEXELEMENTY BBIJISAMT CJEIYIOIUM
o0pa3oM:

typedef struct D3DVERTEXELEMENTS {
BYTE Stream;
BYTE Offset;
BYTE Type;
BYTE Method;
BYTE Usage;
BYTE UsagelIndex;
} D3DVERTEXELEMENT9;

IlapameTtpsbl:

O Stream — HOMEP MOTOKQ;

O offset — MEPBbIU TAKT JUISI UTEHMSI;
O Type — TUIT BXOAHBIX JAHHBIX;
a

Method — 34€Cb MOXHO MCIIOJb30BATb HECKOJIbKO OII€PaTOpPOB, HO 3HAYCHUEC
10 YMOJTYaHUIO D3DDECLMETHOD DEFAULT SABJISIETCS CTAHAAPTHBIM BAPUAHTOM;

O Usage — olpeaessieT UCIONb3yEeMbI€ JAHHbBIE, HAIPUMEDP BEPIUUHbI, HOPMAaJH,
TEKCTYphI;

O UsageIndex — cnenuUIECKN mapameTp, oObIYHO cTaBuTcs B 0.

C moMoUIbI0 YKa3aHHON CTPYKTYpbI OIpenensercs, KaKuM oOpa3oM MpPOUCXOIUT
CBSI3bIBAHUE IIOTOKA AAHHBIX U PETrUCTPOB, MPU ITOM YCTAHOBKM, UCIIOJb3yEeMblE
B CTPYKTYpe D3DVERTEXELEMENTY, OUY€BHUIHBIM 0OOpa3oM OOSI3aHBI COYETAThCS C
TIPOTPaAaMMHEIM KOJIOM Ieiiaepa.

ITocne COo3naHusd HpOFp&MWHJ]HCﬁHepa 1 OOBSIBICHHUS JeKiapaiuumn HeOGXOHHMO
BOCMOJIb30BaThCsl (PYHKIIUEN IDirect3DDevice9::CreateVertexDeclaration IS
BCTYIUIEHUSI 9TOW JeKjapallud B cuiy. 3ateM HeoOXoAuMo 3aneiicTBoBaTh (hyHK-
LU0 D3DXAssembleShaderFromFile () I KOMIIMIALMU WU 3arpy3kKy IpPOrpaMMbl
BEPLIMHHOrO 1ueiaepa. Janee a1 cozgaHusl BEPIIMHHOIO lleiaepa MCIONb3YeT-
¢ (QYHKUMSI IDirect3DDevice9::CreateVertexShader. M B caMOM KOHILE, BO
BpeMsI PEHAEPUHIA CLEHbI, MCIOJb3yeTcs (DYHKIMSI IDirect3DDevice::
SetVertexShader

Ha sroMm Bce omepauuu mo co3gaHuio, 3arpyske M padoTe Lueiaepa 3akaHYMBa-
I0TCS, TEMEPb MOXHO PAaloOBaTbCs MPEUMYILIECTBAM TPETHEW BEPCUM BEPLIMHHBIX
menaepoB, TIPYU yCIOBUU, KOHEYHO, YTO 3Ta Bepcus IIeHaepoB MOAIePKUBACTCS
aTmapaTHO BHUIACOKAPTOIA.
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NMukcenbHble Wenaepbl

Tlo aHamorum c BEpUIMHHBIMU LIeiJepaMu, KOTOpbie paboTaloT ¢ BeplIMHAMU,
nuKceabHble welidepsbl BbIMOIHSAIOT ONEPALUU HA MUKCEJIbHOM YPOBHE, YTO MO3BO-
JsieT 1oOMBaThCs MOTpsICAIONIC AeTalu3aluy MOBEPXHOCTU PUCYEMOi rpaduku.
Ilpouecc mporpaMMupoBaHMs MUKCENbHBIX 1LIEHAEpOB 0 o0lIeil Moaeau paboThl
WJIEHTUYEH BEepLIMHHbBIM llieiiepaM, HO aapecalnsi perucTpoB HECKOJbKO Apyrast
B CWJIYy MHOW apXUTEKTypbl perncTpoB. B Tabi. 3.3 mpeacTaBieHbl MMEIOLIMECS
PETUCTPBl ¢ YYETOM JOCTYITHOCTU TOTO WJIM UHOTO PETUCTPA B KAXKAOW U3 Bepcuit
MUKCEJbHbIX LIEHIePOB.

Bxonnbie uBeroBbie peructpol (Input Color Registers) comepkaT 1IBET BEpILIMHbBI B
Bujie RGBA 3HaueHusi, 0003HAYAIOTCS OHU KaK v#. OTU PErUCTpbl IIpeiHa3Haye-
Hbl TOJNBKO Mg yTeHus. [lpy MCHOAB30BaHMM BXOAHBIX LIBETOBBIX PErMCTPOB
NPUMEHSIETCS CASAYIOIMI BUI 3aIUCU:

dcl v#.M

O dcl — KoMaHaa sl OOBSIBICHUS PETUCTPA;
O v# — BXOOHOH PErucTp ¢ HOMEPOM,;
O M — komnoHeHT RGBA.

BpemenHbix peructpoB (Temporary Registers) umeercss 32, oHu IpeaHa3zHaYeHbI
JUISL COJEPXKAHUS Pa3IMUHBIX ITPOMEXYTOUHbBIX PE3yJbTaTOB, 0003HAYAIOTCS OHU
KaK r#.

KoHcranTHble peructpbl mis Tuma Float (Constant Float Registers) coaepxar
4-D KOHCTAHTHI. (l)yHKLLl/IH IDirect3DDevice9: : SetPixelShaderConstantF 3aaeii-
CTBYET KOHCTAHTHBIE PErUCTPhl, 0003HAYAIOTCS KOHCTAHTHBIE PErUCTPbL IS TUIIA
Float: c#.

KoHcranTHble peructpbl s tuna Integer (Constant Integer Registers) — sro
LIEJIOYMCAEHHbIE PETUMCTPbI, MCIOJbL3YIOIIMECd AAs1 padoThl ¢ LUKIAMU loop U
rep. 3ajecTByloTcsl (YHKIMEH IDirect3DDevice9::SetPixelShaderConstantl.
00603HaYAOTCS] KOHCTAHTHBIC PETUCTPHI T THTIA Integer: i#.

KoHcraHTHbIe perucTpbl Ml TMIa Boolean (Constant Boolean Register) ucnoib-
3YIOTCA U PA3INYHBIX JIOTUYECKHMX OIepalnii M 0003HAYAOTCsS KaK b#. YcTa-
HaBJIMBAIOTCS C TIOMOUIbIO (PYHKIIMM IDirect3DDevice9: : SetPixelShaderConstantB.

BxoaHble nceBgoperucTpbl nukceabHoro ieiaepa (Sampler Register) HeoOxoau-
Mbl I UASHTUDUKAIUKY HAYAIbHOU CTaAUU BbIOOPKU TEKCTYp, OOO3HAUEHUE: s#.
st paboThl HY>KHO 3a/1eiCTBOBATh (BYHKIIUIO IDirect3DDeviced: : SetSamplerState.

Face-peructp wiu nuueBOil perucTp MCIOJb3YeTCs TOJAbKO B TPEThEl BEpcUU
MUKCETbHBIX LIEHAEPOB. DTOT CKAISIPHBINA PETUCTP TUMA Float MOXKET COAEPXKATh
JIULIEBYIO 00J1acTh TPUMUTUBA, 0003HavYaeTcsl abOpeBUaTypoi vrace.



er er er 18H LaH 18H 1oH 3 yadsqo 1[9HNQALrL 19d1oniad sigHTOXIag
vnee
-nread 10
er er er 1oH LoH 18H LoH lnovigeg #00 1adioniad ai9goledn slgHTOXI9g
BVIHSheHE
er er 1eH 1eH 1sH 1oH leH L od ologauAg BUT dionlad yoHToxiag
er er er 1oH L1oH 1oH 1oH I Te goLNNT BYMhLlaho dioniad
er LeH 1eH 1eH LaH 1eH leH L soga ninneou dioniad
er LoH 1eH 1eH 1oH 1oH 1oH L SleX=T N dioniad-aoe4
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et ef 1oH 1eH laH 1eH leH 9l #q eunL BUT 1[9d1oniad SI9HLIHELOHOY
Joboqur
et ef 1eH 1eH LaH 1eH leH 9l #T eunL BUT 1[9d1oniad SI9HLIHELOHOY
3e0Td
er el el el er el et ¥ee #0 eunl BUT [9dionied si9HLIHEBLOHOY]
er el el 18H 1aH 18H 1oH FA #I 1I9d1oniad aigHHaWadg
er er er er er er er ol #4 iIadiounied siqgoledn slgHTOXyg
ogsd | xgsd | ogsd | ppsd| g1 sd| gpsd| |} sd BUHOh
o8-11o)| godiouniad BUHEEERH
edalfnem oloHareoNMu nuadag -BHEOQO

godatryam xiaHaLLoMuL unodagd n godioniad angLo1eg1007) "¢ ¢ ehurge |
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Peructp nmosuuuum (Position Register) coaepXuT TeKyllyl OO3ULUI0 IUKCceaa
(X, Y) COOTBETCTBYIOILIUX KAHAJIOB, UMeeT 0003HAYEHUE VPos.

Peructp cueruuka nukioB (Loop Counter Register) ucnonbsyercst aist paboTbl ¢
HHUKJIOM loop/endloop v 0003HayaeTcs al.

BbixonHoit peructp aias 6yneBoro 3HayeHusi (Predicate Register) Heobxoaum st
colepxxaHus OyaeBOro 3HaYeHUsI, HOCUT 0003HaYeHUe pO.

Boixonnble 1BetoBble peructpol (Output Color Register) ciayxar mis BbelBona
OKOHYATEJbHOM 1[BETOBOM KOMIIOHEHTHI IUeiiAepa, MUMEIOT 0003HAUYEHUE oC#.

BoixonHble peructpbl myounsl (Output Depth Register) — 3To cKajsipHble peru-
CTpBI, TIOsIBUBILIMeEcCS elle B Bepcuu ps_2 (), OHU UCIOJB3YIOTCS ISl TeCTUPOBa-
Hug Oydepa r1ydrHbl, 0003HAYEHBI KAK oDepth.

TTponiecc paboThl MUKCENBLHOTO 1IEHaepa AeJIUTCSl Ha J1Ba MapaulesibHbIX KOHBEM -
epa. Ha puc. 3.1 uzobpaxeH nukceabHbIll KOHBENED.

BxogHble permcTpbl

RIG[B|A RIG|B|A
R,G,B,A |_* R,G,B,A
KoMnoHeHTbI
BeKTopHbI Anbda-
KOHBenep RG B¢ ¢A KOHBeNnep
MogaudmumnpoBaHHkle MoaudmumnpoBaHHbie
OaHHble OaHHble
WHcTpykuum WHCTpyKLMn
MogaudunumnpoBaHHbI MopgndunumnpoBaHHbIi
pesynesrart pesynsrart
MackupoBaHue
v R,G,B,A
RIG|B|A

BbIXogHble perncTpbl

Puc. 3.1. lNukcenbHbIN KOHBENEP
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OnHUM M3 KOHBEHEpOB SIBISETCS CKAISIPHBIA KOHBeliep, MpeaHa3HAyaeTcsl OH
JUIsl paboThl ¢ anbda-kaHajioM. BTopoit KoHBeliep Ha3bIBaeTCcsl BEKTOPHBIM U pa-
6otaer ¢ RGB-3HaueHuem 1BeTa. Ta yacTh sA3bIKa lieiaepoB, KOTopas HEoOXo-
JuMa i1 paboThl ¢ MUKCETbHBIMU lliefiaepamMu, paboTaeT Ha OCHOBAaHMM Mare-
MaTUYeCKMX OMNepaluil U TeKCTYypHbIX aapecauuil. McxomHbIf pe3ynbTar pasme-
1AETCS B BBIXOJHBIX PETUCTPAX.

Tak xe Kak W B BEpIIMHHBIX llIeiiaepax, UCTIONb3YeTCs CBOW HAOOp WHCTPYKLUH
151 paboThl ¢ AaHHbiMU. B 1abia. 3.4 mepedyuciieHbl UMEIOLIMECs UHCTPYKLUUU B
COOTBETCTBUM C BEPCUSIMHU IUKCEIbHOTO Lieiinepa.

Cosmanne W 3arpy3ka IMUKCEJIBHOTO Ieliaepa MOYTH MACHTUYHA aJTOPUTMY, WC-
MOJ1b3yeMOMY IIpU paboTe ¢ BepIUMHHBIMM Lieiinepamu, 3a UCKIIOYEHUEM JeKIa-
pauMy M YCTaHOBOK IMKCeJpHOro lueiaepa. HeoOxoaumyio uHGpOpMalMio Bbl
cMoxeTre Haiitu B gokyMeHrtauuu o DirectX 9 SDK wmau B knure "DirectX 9.
Ypoku nporpammupoBaHus Ha C++" uznarenbcrBa "BXB-IletepOypr”. B ocras-
IUXCS 9acTAX KHUTH MBI TOAPOOHO pPacCMOTPHM WHTETPUPOBAHHBIE CPEIACTBA
pazpadorku npuioxenuit or kommnaHuii ATI u NVIDIA, Heobxonumbie aast OT-
JIAAKU U pOrpaMMUpoOBaHus 1ieiaepoB, a Takke mpodaitiep PIX for Windows.
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rMABA 4

NMepBOEe 3HAaKOMCTBO
¢ npodpaitnepom PIX for Windows

"Mbl yBEpPEHHbI, YTO UMEHHO MPOrpaMMHOE
obecriedyeHue Oyaer ormnpenensitb Oyayliee
WTPOBOY MHIAYCTpUU".

Ocnoeamens Kopnopauuu Microsoft, buaa [eiime

W3 roaga B rog kopnopauus Microsoft pazBuBaeT u MOAEPHUIUPYET BbIIIYCKAEMOE
nporpamMmHoe obecnedyeHue aasg miarpopm Windows, XBox u Windows Mobile,
npeiaras mojib30BaTeNsIM HOBbI YpOBE€Hb IpPOrpaMMHbIX IpoaykToB. Ilo cio-
BaM pyKoBoAuTeIs1 M cozaareiss koprnopauuu Microsoft bunna Ieifrca, B Giu-
Xailee mecATUIeTHe WMEHHO TIporpaMMHOe oOeclieueHHe BBIBEIeT Ha HOBBINA
u Oojiee KAaYECTBEHHBIH YPOBEHb WMIPOBYIO MHAYCTPUID KOMITBIOTEPHBIX pas-
BiaeyeHUil. OgHON M3 TakuX pa3paboToK Kak pa3 u sipasercs miaaTdopma XNA,
npejcTaBieHHasl Kopropauueit Microsoft Ha exerogHoil KoHdbepeHIIMU paspa-
6otuukoB urp B ropoge Can-Xoce wrata KanudopHust B 2004 rogy. Kak yxe
yIoMuHanoch B ezaee I, mnardgopma XNA cTaHET KIIOYEBOH Cpeaoil paspaboTKu
npunoxenuit aisg Windows u XBox. OcHoBy Bcell miatgopmbl OyaeT coOCTaB/sATh
DirectX SDK, uHTerpupoBaHHasi cpeja paspadoTku npuioxeHuii Visual Studio,
uHctpymeHtapuu PIX for Windows, XACT u BbICOKOYPOBHEBBI S3bIK MPOTpaM-
muposanus ieiaepos (HLSL). Ha nanHoMm sTame yacTh MepeuyrcieHHbIX CPeACTB
yXKe JOCTYITHAa pa3paboTyMKaM TMporpaMMHoOro obecriedeHus. Harmpumep, s3bIK
HLSL moxer ucnofib3oBaThcsl TOJbKO HAa KOMIMBIOTEPHBIX T1aTdhopMax, a UHCT-
pyMmeHTt PIX, 10 HenaBHero BpeMeHM, IMPUMEHSUICS MCKIIOYUTEIbHO IpU CO31a-
HUU urp s KoHcoabHoi npuctaBkd XBox. C Bbixogom maardopmbl XNA mpo-
M30MIeT O0ILAs MHTerpalus NepeaoBbIX CPeacTB koprnopauuu Microsoft B eauHoe
LIe10€, OPeoCTaBsis pa3padoTuMKy MOLUHEHIIUA HAOop KpoccriathopMEeHHbIX
WHCTPYMEHTOB JUIS CO3MaHUS WTPOBBIX MpUokeHWi. OXHUM M3 3aMETHBIX
cpenctB HoBol Tuiardopmbl XNA noikeH crarth npodaiinep PIX for Windows,
AHATU3UPYIOLIUKA padoTy mpuioxeHuit. o cux mop uHctpymeHTtapuii PIX Obln
JIOCTYTIEH TOJbKO pa3paboTuukam urp mias miargopmbl XBox, a ¢ BeIxogoMm 00-
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HopiaeHHoi Bepcuu DirectX 9 SDK Update (Summer 2004) mosBuiach HoBasi
Bepcusi on HazBaHueM PIX for Windows, criocobHasi mpochuiupoBarh nporpam-
Mbl, HallMCaHHbBIE MOJ olnepalnoHHylo cuctemy Windows. Uto, 6e3ycioBHO, sIB-
JisieTcsl TioKasateyieM OJIM30CTU MOMeHTa MosiBieHust miargopmbl XNA.

TTpodaiinep PIX for Windows pacnpocTpaHsieTcs BMecTe ¢ MHCTPYMEHTaTIbHbBIM
cpenctBoM paspadboruuka DirectX 9 SDK Update (Summer 2004) B Buae oaHoi
W3 YTWINT, IIO3TOMY BaM Oymer HeoOxommma HoBast Bepcusi DirectX 9 SDK. ITpu
uHctausiuun  DirectX 9 SDK HekoTopble ycTaHaBiuBaeMble KOMITOHEHTbl WH-
TErpUPYIOTCS B cpely paspaborku npunoxenuin Visual Studio .NET, BcieacTBue
atoro npexae ycraHoBute Visual Studio .NET u ToibKo mocie 3Toro MHCTALIK-
pyiite DirectX 9 SDK.

YctaHoBKa DirectX 9 SDK (Summer 2004)

Hna ycranoBku DirectX 9 SDK Ha XecTKuii AMCK BaM IOHAaZOOUTCS OKOJIO
520 Mo6aiiT ¢cBOOOLHOrO MECTA.

JBOIiHON 111eJTYOK JIEBOU KHOMKHU MBIIIK Ha 3Hauyke ¢aitna dxsdk sum2004 npu-
BeJeT K pacmakoBKe apXuBa BO BpeMEHHYIO mamky. Ilocie u3BiaeuyeHus1 apxuBa
nosiButTcst auajorooe okHO InstallShield Wizard, ysemomiisionee monb30BaTes
06 ycraHoBke Microsoft DirectX 9 SDK Ha xommnbiotep (puc. 4.1). O6parute
BHUMaHME, YTO C JIEBOI CTOPOHbI 3TOI0 OKHA MMEETCS KPacoyHo odopMieHHas
Hannuch Microsoft DirectX & Microsoft XNA, 5ToT 3aroioBok JULIHUN pa3 Moj-
TBepXKJIaeT BCIO Cepbe3HOCTb HaMepeHui Koprnopauuu Microsoft mo mpoaBuxe-
Huto miatdopMbl XNA.

[ »
& Microsoft DirectX 9.0 SDK Update (Summer, 2004) - InstallShield Wizard E|

Welcome to the InstallShield Wizard for
Microsoft® Direct®® 9.0 SDK Update
(Summer 2004 )

The Installshield® wizard will install Microsoft@ Directx® 9.0
SDK Update {Surnmer 2004) on vour computer, To conkinue,
click Mext,

WARNIMG: This program is protected by copyright law and
international treaties,

Build: 9.02.2904

[ Mexk = ] [ Cancel

Puc. 4.1. Quanorosoe okHO InstallShield Wizard
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Haxas kHonky Next B okHe InstallShield Wizard, Bbl nonajnere B OKHO C JIMLEH-
3MOHHBIM cOrJallieHueM OT Kopropaluu Microsoft, pa3bsCHSIOIIUM OCOOEHHO-
ctu ucnoiab3oBanug DirectX 9 SDK. Ilocie m3ydeHHsT JUILIEH3MOHHOIO COIJIA-
IIeHUsT U B cllyyae Ccorjacusi ¢ TpeabsBIseMbIMU TPeOOBAaHUSIMU HEOOXOAUMO
MOCTaBUTH Tajiouky HampoTuB nojiss I accept the terms in the license u Haxarb
kHonky Next misi npoao/okeHust npouecca ycraHoBku DirectX 9 SDK Ha Bain
KOMIIBIOTED.

Cneayrolliee aManoropoe oKkHo Hocut HasBaHue Custom Setup (puc. 4.2). 3aech
HUMEETCSI MHOXECTBO PasjiMYHbIX KOMIIOHEHTOB, KOTOpPbIE IpPEIIIo/1araercsi MH-
CTa/UIMPOBaTh Ha Ball KOMIIbloTep. Bce KOMIOHEHThI pa3OUThl HA LUECTb I1AIIOK,
PacCMOTPUM HA3HAYCHME KaXIIOM M3 3TUX IaIOK.

O Install DirectX Runtime — coaepxut Runtime-6ubnuorexky DirectX 9.
O DirectX Documentation — gokyMmeHTtauus no DirectX 9 SDK.

O DirectX Sample and Source Code — BK/IIOYAaeT MPUMEPBI U UCXOMHBIE KOAbI
s DirectX 9 SDK:

e C++ Sample Source Code — ncxomHble Koabl IpuMepoB misg C++;
e Managed Sample Source Code — ucxomHbie Koabl mpumepoB s C#.

O DirectX Ultilities — COAEPXUT YTUIMTbI, HOCTABISIEMbIE B KOMILUIEKTE C
DirectX 9 SDK:

e DirectX extensions for Visual Studio .NET — cpeacTBo oTnaaku ajisi Bep-
IIMHHBIX U MUKCEJIbHBIX 1IeiaepoB.

[ "
1% Microsoft DirectX 9.0 SDK Update {Summer 2004) - InstallShield Wizard g|

Custom Setup

Select the program features you want inskalled.

Click on an icon in the lisk below to change how a feature is installed.

Feature D ipi
- = v| Directy Samples and Source Code N ea. un.a E=Crp |0n. .
=+ | C-t+ Sample Source Cods Redistributable version of Directx
P that can be included with your
1= = | Managed Sample Source Code released software.

== -| Directy Ukilities
= v| Directy extensions For Visual Stud

== v| Directs Headers and Libs This Feature requires 96KE on
= ~ | Libraries For x64 vour hard drive.
El D istributable Files 2

£ = This feature will be installed on local hard drive.

Instal kd =38 This feature, and all subfeatures, will be installed on local hard drive,

¥ This feature will not be available,

[ < Back " Mexk = l [ Cancel

Puc. 4.2. OkHo Custom Setup
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O DirectX Headers and Libs — HaGop OuOJMOTEYHBIX U 3ar0J0BOYHbIX (PAiIoB:
e Libraries for x64 — 6u6nuoreka ajisi 64-OGMTHBIX MPOLIECCOPOB.

O DirectX Redistributable Files — HeoOxoauM misg cO3JaHUS OKOHYATEJIbHONI
BEPCUN MTPOTPAMMBL.

=
& Microsoft DirectX 9.0 SDK Update (Summer 2004)

¥isual Studio .NET Installation Warning

Wisual Skudio JMET custom settings will be reset,

Microsoft Directy 9.0 SDK Update (Summer 2004) setup is currently
configured to install the Direck® extensions For Yisual Studio. Installing
this feature enables the interactive debugging of programmable shaders.

Installation of this, or any Yisual Studio \MET extension, will reset vour
Wisual Studio toolbars to their defaulk configuration. Is this acceptable?

Selecting No will remove Directy extensions For Visual Studio From the list
of Features ta install befare continuing.

InstallShield wizard Completed

The Installshisld Wizard has successfully installzd Microsoft@®
Directy® 9.0 SDK Update {Summer 2004), Click Finish ko exit
the wizard,

Some additional files to support Managed Direck will be
installed immediately after this program exits,

Puc. 4.4. OxkHo InstallShield Wizard Completed
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BribpaB HyxHble KOMIIOHEHTHI B okHe Custom Setup u HaxaB KHoOnKy Next, Bbl
nonagere B okHo Visual Studio .NET Installation Warning (puc. 4.3), npeaynpe-
Xaawlee o copoce Tekyiux Hactpoek B Visual Studio .NET B cBs3u ¢ ycTaHOB-
koii komnoHeHTa DirectX extensions for Visual Studio .NET (eciu takoBoil Obu1
BbiOpaH). sl mpogo/KeHusi yCTAHOBKU HAXMMTe KHOMNKY Next, Iocie 4yero
TIPOM30UIET HETOCPENCTBEHHAs! YCTAHOBKA BBIOPAHHBIX KOMIIOHEHTOB Ha KOM-
NbIOTEP.

ITocne ycranoBkm DirectX 9 SDK mosiBuTcsl mociaegHue IHAJIOTOBOE OKHO
InstallShield Wizard Completed (puc. 4.4), yBegomisitoliee 00 OKOHYAHUM WH-
CTAIIUMU M HEOOXOAUMMOCTU Ilepe3arpy3ku KomibloTepa. Haxmure KHOMIKY
Finish 1151 okoHYaHMsT TTpollecca YCTaHOBKU.

Mpodpaitnep PIX for Windows

ITpu TecTupoBaHUU MPOrpaMMbl MOXET BBISIBUTBCSI PsiJi OOCTOSITENLCTB, MO KOTO-
pbIM CO3IaHHOE IpUIOXKEHHE OyaeT padoTaTh HECKOJAbKO MeENJeHHee, YeM 3TO
npeanojaraiocb. Bmecro Toro, 4roObl mepenenbBaTb IPOrpaMMy 3aHOBO MJIU
ONTUMU3UPOBATh TPOTPAMMHBINA KOJ, YTO HECOMHEHHO MpUBEIeT K OOJbIINM
BPEMEHHbIM 3aTpaTaM, MOXHO BOCIIOJIb30BAThCS TaK Ha3biBaeMbIM Mpodailiepom
(profiler). DTOT BUA MPOrpaMMHbIX IMPOAYKTOB HEOOXOAUM JJIsl BbISIBASHMS IPU-
YUH HeajeKBaTHOW paboThl MPUJIOXEHUsI, MyTeM cbopa olpeaejeHHOW WHDOP-
Maluyd BO BpeMmsi padoTbl nporpammbl. OfHUM M3 Takux cpeicts spisercs PIX
for Windows.

Wucrpymenrtapuit PIX for Windows — 3t0 mpodaiiiep, HeoOXOAUMBbIN AJs [e-
TalbHOW cOOpku MHbopMalun o6 3pdekTuBHOCTU padboThl MpuaoxeHus. C mo-
moibio PIX for Windows mporpamMmMuctT MoXeT cobpaTh MOJHYI0 MH(OpMalUi0 O
paboTe TeCTUPyeMOro MPUIOXKEHMS MU Ha OCHOBE MOJYY€HHOU MHbOpMAIUU BbI-
SIBUTH "y3kue" Mecta B mporpamme. Pabora npodaiinepa PIX for Windows ocHo-
BaHa Ha aHaIu3e KaxJoro dpeiimMa TecTupyeMoil mporpaMmMabl, Ilie¢ BO3MOXHO OIl-
peaeaeHue CAEAYIOIIUX TUIIOB JAHHbIX:

O cpaBHeHHe MEIIEHHO BBITTOJHSOMNXCS GpeiiMoB ¢ Ootee OBICTPBIMU (Dpeii-
MaMHU;

O uneHTUdUKALMS coBeplIalolnxcesl Bbi3oBOB ¢yHKIM Direct3D;
O uneHTUdUKALMSI U3MEHEHUS COCTOSTHUI.

Hcnonbsys PIX for Windows, Bbl nmapaiieibHO IPOM3BOAMTE 3aAIyCK TECTUPYE-
MOI MPpOrpaMMbl, CKaK€M Ha TPU-UYEThIpe CEKYHJbI, U 32 9TOT HEOOJbIIOK Mpo-
MexyTok BpemeHu PIX for Windows npousBoauT aHaius padoThl MPUIOXKEHUS,
MOKa3bIBasl MOJYYEHHbI pe3yJbTaT B BUIE MOKaapoBoro rpacduka. I'padpuyeckas
packajpoBKa BbIOPAHHOTO OTpe3Ka BpeMEeHU 3HAYUTENbHO YIMPOCTUT MOUCK MPU-
YUH, U3-3a KOTOPBIX TECTUPYEMOE TPUIIOKEHHUE TEPSIET B MPOU3BOAUTENBHOCTH.

s 3anycka mpodaiiiepa PIX for Windows BbimonHure komanmy Start | All
programs | Microsoft DirectX 9.0 Update (Summer 2004) | DirectX Utilities |
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PIX for Windows (Ilyck| Bce mnporpammbi | Microsoft DirectX 9.0 Update
(Summer 2004) | DirectX Utilities | PIX for Windows), mocjie dero mpousoiger
3amnyck npodaitiepa U Ha 9KpaHe MOHUTOPA MOSIBUTCSI padoyasi moBepxHocTh PIX
for Windows, uzobpaxkeHnHas Ha puc. 4.5.

Puc. 4.5. OkHo npodpainepa PIX for Windows

I'naBHoe meHto PIX for Windows coaepxut tpu nyHkra: File (®aiin), View (Bun)
n Help (ITomoms). Mento File (®aiin) mMmeeT dYeThipe BIOXEHHBIE KOMAaHIBI
(mpuBoasTCS ¢ "TOpsSYMMU" KJIaBUILIAMU B CKOOKaXx):

O New Experiment (<Ctrl>+<N>) — oTKpblBaeT HOBbII (haiiyl SKCIEPUMEHTA;
O Open (<Ctrl>+<0>) — oTKpblBa€T HEOOXOAUMbIH (Al DKCIEPUMEHTA;

O Close — 3aKpbIBaeT Bce OTKPLIThIE (haiiibL;

O Exit — ocyIiecTBIseT BEIXOA U3 TIPOrPaMMEL.

Mento View (Bun) conepXut Tpu BIOXEHHbIE KOMAaHIbI:

O Toolbar — uHCTpYMEHTAIbHAS [1AHEJIb;

O Status Bar — cTpoka cocTosiHUSL;

O Options — onpeaensier nyTb K DLL.
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Mentio Help (IToMoliib) MMeeT Be BIOXKEHHbBIE KOMaH/IbI:
O Help Topics — cnipaBouHasi cucrema;

O About PIX for Windows — uHdbopmauusi 0 BepcuM U IpaBoodiagaresie Mpo-
rpammbl PIX for Windows.

WHucrpymenTanbHaa naHenab PIX for Windows BbimojiHEHa B BUJE HEOOJBLIOIO
Habopa KHOIIOK OBICTpOTO mocTyna. Becero mMmeercss BoceMb KHOTIOK:

New Experiment — HOBbIIf 9KCIIEPUMEHT;
Open — OTKpHITD;

Save — coxpaHuTh Gaii;

Print — meuars;

Cut — ynaneHue;

Copy — KonupoBaHue;

Paste — BcraBka;

aaoaouooaaogoaaud

Help — nomotib.

® PIX for Windows - [Outpu: Timeline]

aag buraon B s IO B o (LS ——— |

Puc. 4.6. Pesynbtat TectuposaHus nporpammsl Demo
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Hymaro, yTo mpu mepBoM o3HakomeHuu ¢ npodaitnepom PIX for Windows sror
MHCTPYMEHT He cWibHO BrieyaTauT Bac. Ho kak roBopsT: "BerpevaloT mo onexke,
a mpoBoxaioT mo ymy'. Ha puc. 4.6 u3zo0paxkeH pe3yabTaT TECTUPOBAHMS IPO-
rpammbl Demo, co3gaHue KOTOpoil ObUIO pacCMOTPEHO B ezage 2.

3a KpaiiHe CKyIHBIM HHTep¢eiicoOM CKPBITHI BeCbMa MOIIHBIE (PyHKIINHM, Ojaro-
Japsi KOTOPbIM MOXKHO TOJIYYUTh MakKCUMaJIbHYI0O WHMOpPMALIUID O paboTe TecTu-
pyeMoro mnpujioxeHus. BriocienctBuu, kak mMHe kaxetcsi, PIX for Windows ne-
pepacTer B OTAEJbHbIA MOILUHBIA MMPOrpaMMHBIA MPOAYKT ¢ OOJBLIUM KOJUYECT-
BOM KOHCTPYKTMBHBIX BO3MOXHOCTel. Hampumep, yxe cedyac cCyliecTByer
crnoco0 yayudwenusi pyHkuuoHana PIX for Windows ¢ momollibld CTOPOHHUX
NPOU3BOAUTENEH, Ha OCHOBE MOJKIIOYAEMbIX MOMOJHUTEIbHbIX MOMIYJEH, BbI-
noyiHeHHbIX B Buae DLL-¢aiinos.

Cekper

Ha momeHT Hanncanua kiuru, no criyxam, komnanmm ATl n NVIDIA kak pa3s 3aHnwva-
nnce pa3paboTKor COOTBETCTBYIOLUMX MOAYNEN Ans CBOMX BUAEOKAPT.

Cneuudunueckune cpyHkuyum PIX for Windows

B Microsoft DirectX 9.0 SDK Update (Summer 2004) umeercsi HECKOJbKO
(yHKLUIA, KOTOpble MOXHO MCIOJb30BaTh B cosdmaBaeMoM Direct3D-npuioxe-
HUU, UHTErpupysl 9TM (YHKLMHU B CBOHM MCXOAHbIM kod. Ho camoe mHTepecHoe,
4yTo HekoTophble GYHKIMM He Moaaep:KuBaloTcs Tekyuieil Bepcueir PIX for
Windows 4 co3iaHbl ¢ 3aaeaoM Ha Oyayliee, YTo yXe caMo 10 ce0e MHTEPECHO.
[aBaiiTe pacCMOTPUM IOAPOOHO MPOTOTUITHI CYIIECTBYIOIINX (DYHKITUIA.

@yHK1US D3DPERF BeginEvent () ONPENENse€T HAYAAO0 COObITUIl, MPOTOTUI 3TOI
(pyHKUMY BBIJISIAUT CAEAYIOLIMM 00Opa3oM:

int WINAPI D3DPERF BeginEvent (
D3DCOLOR col,
LPCWSTR wszName)
ITapamerpbl (yHKIIMU D3DPERF BeginEvent ():

O col — LBET, B KOTOPbId OyneT OKpalieHo Ipadpuueckoe OTOOpaxXeHUE 3aJaH-
HOI'0 COOBITHS;

O wszName — UCCAEAYyeMOE COOBITHE.

@DyHKUMS D3DPERF EndEvent () OMNpeaessieT OKOHYaHUE COOBITUI, MPOTOTUI 3TOM
byHK1LIUM TaKo:

int WINAPI D3DPERF EndEvent (VOID)

@yHKUS D3DPERF SetMarker () yCTAHABAMBAET MAapKep Uil COOBITUM, MPOTOTUIL
9TOM (PYHKUMU BBIISIAUT CJAEAYIOIIMM 00pPa3oM:
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void WINAPI D3DPERF SetMarker (
D3DCOLOR col,
LPCWSTR wszName)
TTapameTrps! PyHKIIMYM D3DPERF SetMarker ():

O col — LBET, B KOTOPbI OymeT oKpalleHo TpaduueckKoe OTOOpaxeHUe 3aJaH-
HOTO COOBITHSI;

O wszName — UCCJIEAYEMOE COObITHE.

DyHKIUS D3DPERF SetRegion () MOMEYAET HEOOXOAMMbII PErMOH 3aJaHHBIM LiBE-
TOM, HO B HACTOSIUMIA MOMEHT OHA HE IOJACPXKUBAETCH, MPOTOTUI 3TOM (PYHK-
MU TAKOMH:

void WINAPI D3DPERF SetRegion (
D3DCOLOR col,
LPCWSTR wszName)
ITapamerpbl (pyHKLIMU D3DPERF SetRegion():

O col — LBET, B KOTOPbI OymeT oKpalleHo TpaduuecKoe OTOOpaxKeHUe 3aJaH-
HOI'0 COOBITHS;

O wszName — UCCAEAYyEeMOE COOBITHE.

DyHKINSA QueryRepeatFrame () MPEACTABISET TEKYIIUM Kaap IJisl MOBTOPHOTO
ananmza PIX for Windows, n B maHHBINI MOMEHT He nomaepxkuBaetrcsa. [Ipororun
3TON (PYHKIUU BHIISIAUT CASAYIOIIUM 00pa3oM:

bool WINAPI D3DPERF7QueryRepeatFrame(VOID)
DyHKIUS D3DPERF SetOptions () OMpedesieT onuuu Juisd paboThl TeKylIei Mmpo-

rpaMMbl, M IIOKAa Toxe He mojaepxuBaercd. Ilporotunm  ¢yHKUMU
D3DPERF SetOptions():

void WINAPI D3DPERF SetOptions (

DWORD dwOptions)
TTapameTpsl PyHKIIMM D3DPERF SetOptions ():
O dwOptions — YCTAHABIMBAECT OILIUMU.

ODyHKUMS D3DPERF GetStatus (VOID) ONpelessieT TeKyLIUi cTaTyc mpoduInpoB-
KKa. B JaHHBIA MOMEHT HE MOAAEPXKUBAETCS, IPOTOTUI ITON (DYHKIIMU BBIIJISI-
JUT TaK:

DWORD WINAPI D3DPERF GetStatus (VOID)

B cnenytomeii rmaBe Mbl moapoOHee MO3HAKOMUMCS ¢ (PYHKIIMOHAIBbHBIMU BO3-
MoxxHocTssMu Tipodaitnepa PIX for Windows.
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Pa6ota ¢ npocdainnepom
PIX for Windows

Pabora ¢ mpodaitnepom PIX for Windows ocHoBaHa Ha 6a3ze 3KCIEPUMEHTOB C
TecTUpyeMbIM IpuiaoxeHuem. 3anyckas PIX for Windows, Bbl 3agaeTe Heo0Xo-
JVMble TTapaMeTpbl sl cOopKU MHbopMaLun (napamempst c60pku) U 3aTeM Tpo-
M3BOMNTE 3aITyCK IpOrpaMMbl Ha HAa3HAYEHHBIN MPOMEXYTOK BpeMeHHU. 3a OTBe-
JIEHHBbI BpeMeHHOI MHTepBaj paboTsl mporpammbl ipodaitnep PIX for Windows
cobupaeT MHGOPMALIMIO O MapaMeTpax, KOTopble ObUIM 33JaHbl, COXPAHUB MOJY-
YeHHbIe 3HAYEHUS B OTAEAbHOM ¢aiine, HOCALIEM HAa3BaHUE 6biX00HOI hatin IKC-
nepumenma. Kak npasuno, aro ¢aiin ¢ paciuupenuem PIXRun. Takxke eie ume-
eTcsl aiin 3Kcnepumenma, COXPAHSIONIUNA CKOMIIOHOBAHHBIE TapaMeTpbl cOOpPKU
¢ pacuiupeHueM PIXExp. OTKpbIB BbIXOAHOU (haiia dKCIEepUMEHTA ¢ TMOMOILBIO
PIX for Windows, MOXHO TMpoaHalu3MpoOBaTh MOJYyUYEHHbIE XapaKTepUCTUKU pa-
0OTBI IPOrpaMMbl M BbISIBUTb JOMYIIEHHbIE OLIMOKHU B MPOrPAMMHOM KOJIE.

TTpodaiinep PIX for Windows mpou3BoauT 3aMephl MO yCTAHOBJIEHHBIM MapameT-
pam coopku. Dtu napamerpnl onpeneaeHbl B PIX for Windows B Buae crucka, us
KOTOPOIO Bbl BIpPaBe BblOMpaTh J1000M HEOOXOAuMblid HAaboOp mapaMeTrpoB cOop-
KW, KOMIIOHYSl BC€ B OTHENbHbIN pailn skcrmepuMeHTa. Hekoropble M3 mapamer-
poB coopku B npodaiinepe PIX for Windows 3agaHbl )KecTKO U BHE 3aBUCUMOCTHU
OT BallleTo BBIOOpa 3aMephl 1O 3THUM TapaMmerpaMm OymayT TPOM3BOAMTHCS BCETIaA,
3T0:

O 3arpyk€HHOCTb LIEHTPAJIbHOTO TMpoleccopa;
O 3arpykeHHOCTb rpachuyecKoro mpoieccopa;
O npoao/KUTEJNbHOCTb KAXA0ro ¢peitma;

O uacrora Kaapos (FPS).

OcTtasibHblE€ MapaMeTpbl COOpPKU A00ABJISIOTCS OILMOHANBHO. lymaeTcsi, 4to 00-
WU npuHUMn padorbl ¢ mpodaiiepom PIX for Windows Bam siceH, MO3TOMY
JaBaiite nepeijaeM K 0ojiee moapodHomy aHanuzy padorsl PIX for Windows.
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KomnoHoBKa napameTpoB c60pku
3KCMepuMeHTa

IlepBoe, 4TO HEOOXOAMMO cHENaTh MPH TECTUPOBAHWU IPOTPAMMBI C TIOMOIIIBIO
PIX for Windows, — 3T0 mpoM3BeCTM KOMIIOHOBKY MapaMeTpoB Jisi OyayLiero
skcnepuMenTta. Otkpoiite npodaitiep PIX for Windows, BbIOJIHUB KOMaHAy B
menio Start | All programs | Microsoft DirectX 9.0 Update (Summer 2004) |
DirectX Utilities| PIX for Windows (ITyck| Bce mporpammsl | Microsoft
DirectX 9.0 Update (Summer 2004) | DirectX Utilities | PIX for Windows). ITocie
3anycka mpodaiiiepa PIX for Windows st coznanusi HoBoro aiina skcrepu-
MmeHTa BoiOepute B MeHio komanay File | New Experiment (®aiin | Hobiit skcne-
PUMEHT), WIKM HaxmuTe komOuHauuioo kiaapuln <Ctrl>+<N>, uiu BOCIOJb3YI-
Tecb KHonkoii New Experiment (HoBblil 3KcIepUMMEHT) HA HaHEIM WHCTPYMEH-
toB PIX for Windows. Ilocne sTux meicTBHii BaM OTKPOETCSI AMAJIOTOBOE OKHO
HoBoro skcrepumeHTa Experimentl, nzobpaxkeHHoe Ha puc. 5.1, re U NPOUCXO-
T KOMITOHOBKA (haiiyia sKcImepuMeHTa.

HuanoroBoe oKHO HOBoro skcmnepruMeHTa Experimentl pasneneHo Ha MSTh CTaTu-
yecKUX obsacTeil, Kaxaasd M3 KOTOPbIX MMEET CBOM HAaOOp 2J1eMEHTOB yIpaBie-
Husl. C MOMOIIbIO UMEIOIIMXCS 3JIEMEHTOB YIpPaBAeHMS 3a[al0TCs HeOOXOAMMbIe
ONIIMU, HAa OCHOBE KOTOPBIX BITOCIEACTBUU MPOUCXONAUT KOMIIOHOBKA ¢haiina
sKcniepuMeHTa. B HuxxHel yactu auanorooro okHa Experimentl moa cratmye-
cKuMHU obnactsiMu pacnojaraercsi kHonka Start Experiment (Hauano skcnepu-
MEHTa), HaxaB 9Ty KHOIKY Bbl 3allyCTUTE IPOLIECC BBIIOIHEHMS IKCIEPUMEHTA.
HaBaiite paccMOTpUM COOpPKY ¢hailina aKCIepuMEHTa.

HacTpoitku 3anycka nporpamMmbi

TlepBast craruueckas obiacth Target startup options (Onuuu 3amycka), nmokasaH-
Hast Ha puc. 5.2 nuanoroBoro okHa Experimentl, umMeeT Tpu cienyiUiux TEKCTO-
BBbIX TMOJSI:

O Program path — ykasbiBaeTcsl MyTh K TECTUPYEMOI ITpoTrpamMMe;
O Startup folder — 3amaercs MyTh K KaTajory Bcell TeCTUPYeMOUl MPOrpaMMBbl;

O Command-line arguments — mnpuMeHsieTcsl TIPU UCITOJIb30BAHUU KOMAaHIHOM
CTPOKU.

IlpousBenss COOTBETCTBYIOIIME YCTAHOBKM B TEKCTOBBIX IOJISIX, HY>KHO COXPAHUTb
Oyayluuii ¢aiin skcnepumeHTa, BoiOpaB B MeHio komanay File | Save As (Daiin |
CoxpaHuTb Kak). JledCTBUS MO COXpaHEeHUIO daiina sKcrnepuMeHTa 00s3aTebHbI,
HO €CJIM BBl BIOpPYT 3a0yleTe 3TO clIelarh, Ha 3Tale 3amycka Tpoliecca 3KCIepu-
meHTta PIX for Windows Bam 00s13aTeIbHO HAaIIOMHHUT 00 3TOM, ITOKA3aB JAMAJIOTO-
BO€ OKHO, M300paxkeHHoe Ha puc. 5.3.



78

Yacrb . UHctpymentapuii PIX for Windows

® Experiment1: Experiment

Targek startup options

Program path E:\Code\DemoiDemo exe
Startup Folder E:\CodelDemo

Command-line arguments

Targek termination options

|:| Auto-terminate program after

Frame data gathering options

Skip |0 processes before gathering
[CDan't gather daka until after the First

Once data gathering starts...
() Gather data until program exits

() ather daka for the program's next

[ 5wstem beep toindicate frame capture starkfend

Call data gathering options
(%) Don't gather call data For any Frame

(1izather call data For frame number
() Gather call data For Frame after marker named

[ System beep toindicate call capture

[Data save options

Qutput file path E:\Code\DemolOutpu, PTSRUn

Stark Experiment

4

Puc. 5.1. lnanorosoe okHO 3kcnepumeHTa Experiment1

Target startup options
Program path
Startup Folder

Carmmand-line arguments

Puc. 5.2. O6nactb Target startup options
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"j ‘ou must save the experiment before starting the target program.

Save Experiment] now?

[ CIK l [ QTMEHS

Puc. 5.3. OkHo, npeaynpexaatoLlee 0 HeoOXoAMMOCTN COXPaHeHns haina skcnepumeHTa

YKaszaB TIyTh W TIANKY K TECTUPYEMO# TporpamMme, B TEKCTOBBIX TIOJISIX OOJACTH
Target startup options (Oniuu 3amycka) MOXHO TIEPENTU K HACTpOMKe Mmapamer-
POB OKOHYAHMUSI BKCIIEPUMEHTA.

Hactpoiikn napameTpoB
OKOHuYaHus paboTbl NporpaMmmbl

B crartuueckoit o6Gmactu Target terminaten options (Onuuu 3aBeplleHUS)
(puc. 5.4) nuanorosoro okHa Experimentl unmeetcsi sieMeHT ynpasieHus Auto-
terminaten program after (ABToMaTuyeckoe 3aBepllieHUE€ TMPOrpaMMbl), BbIMOJ-
HeHHbI B Buie nepekinwouareis (Radio button).

Eciau B mone Target terminaten options (Onuuu 3aBeplieHus1) He BbIOpaH Tepe-
Kioyaresb Auto-terminaten program after (ABToMaTuueckoe 3aBepLICHUE IMPO-
rpamMmbl), TO BPEMEHHON MPOMEXYTOK, OTBEAEHHbII Al MPOLECca TECTUPOBAHUS
MPOrpaMMBbl, JOJKEH PEryaupoBaTbcs BamMu. B ToM ciyyae, ecnu nepexiroyaresib
Auto-terminaten program after (ABToMaTH4eCKOe 3aBeplIeHUE IPOrpaMmbl) OyaeT
BbIOpaH, 3aBeplLIEHUE Mpoliecca TECTUPOBAHUS MpousoiiaerT apromaruyecku. [lpu
BbIOOpE TNepekioyaressi Auto-terminaten program after (Apromaruueckoe 3aBep-
IeHUe MPOTPaMMBbl) C TIPABOM CTOPOHBI OT HA3BAHWS MEPEKITIoYaTeNisi CTaHyT
JOCTYITHBIMY TEKCTOBOE TIOJIe W BBIMTANAIONINI CITUCOK, TNe U MPOUCXOMUT OTIpe-
JejeHne 3HAUYEHWl TI0 OKOHYAHWI0 pPaboThl TECTUPYEMOW TPOTPAMMBL.
B BblnanarolieM cCoucke UMEETCsl TPU JIEMEHTA Ha BbIOOD:

O frames — KoimvecTBO (HpeiiMOB, MOCiIe KOTOPHIX IPOUCXOAUT OCTAaHOBKA
npoluecca TeCTUPOBAHUS MPOrPaAMMBI;

O mc — BpemMsT B MWUIMNCEKYHIAX, Ha KOTOpOE TIPOM3BOAMTCS 3aIycK IIPO-
TPaMMBHI;

O seconds — BpeMsI B CEKyHIAX, Ha KOTOPOE TIPOM3BONUTCS 3aITyCK TTPOTPaAMMEL.

Target termination options

|:| Auto-terminate program after

Puc. 5.4. Obnactb Target terminaten options



80 Yacrb . UHctpymentapuii PIX for Windows

BbiOpaB HyXXHBIA 271€MEHT M3 BbIIANAIOLIErO CIUCKA, B TEKCTOBOM I10JI€ PSIIOM C
HUM HEeoOXOIMMO YKa3aTh YMCIIOBOE 3HAYEHUE, IO KOTOPOMY OVIET OIpenesaTh-
¢ OKOHYaHWEe pabOTHI TIPOTPAMMEI, MPU STOM, €CTeCTBEHHO, YIMTHIBAsI BHIOpPAH-
HBII 3JIeMEHT crrucKa. To ecTh ecIv BBl BBIOpATN MCUMCICHHUE BPeMEHU pabOTHI
TECTUPYEMOI MPOTPaMMBbl B MUJUTMCEKYHIAX, TO 3aIMCh B TEKCTOBOM TIOJIE TOJIK-
Ha peaju30BbIBATbCS COOTBETCTBYIOLIMM 0OpaszoM. OnpeaeiuBIIUCh ¢ WHTEpBa-
JIOM, HEOOXOOUMBIM TSI pabOTBI TECTUPYEMOM IPOTPaMMBI, MOXHO TIEPEeUTH K
aTaly 3aJaHusl caMuX MapaMeTpoB cOOPKU.

OnpepaeneHne napameTpoB c60pku

Oo6nacts Frame data gathering options (Onuuu cOOpKU AAHHBIX JUISI KaXIOTO
dpeiima) B guanorosom oxkHe Experimentl npodaiinepa PIX for Windows noxa-
3aHa Ha puUc. 5.5 U CONEPKUT CBOIl HAOOP 2IEMEHTOB YIIPABICHUS.

Ilepsbiit anement ynpabieHusi Counterset (Kommiekt coopku) obaactu Frame
data gathering options (Onuuu cOOpKU MAHHBIX MIS1 KAX0ro dpeiiMa) mo3Boser
OTIPEIeINTh KOMIUTIEKT TIapaMeTPOB, KOTOPBIE BBl CTPEMUTECH cOOPATh B OTHOIIIE-
HUU paboTHl KaXOoro (peiiMa TeCTUpyeMol IMporpaMMBL. DJIEMEHT YIpaBIeHUS
Counterset (Komiuiekr ¢OOpKu) sIBJISIETCS. KJIIOYEBbIM B ONpEIEICHUM IapaMer-
pOB COOpKM, TIORTOMY MaBaiiTe MpeXIe PAaCCMOTPUM OCTaBIIUECS BSJIEMEHTHI
yopasjaeHus B cratuueckoil odnactu Frame data gathering options (Onuuu c6op-
KU JAHHBIX /ISl Kaxjaoro ¢gpeiimMa), a OTOM BEPHEMCS K 2JIEMEHTY yIpaBieHUs
Counterset (KomiuiekT coopku).

O Skip processes before gathering — omnpenensier KOJMYECTBO MMPOIYILEHHbIX
MPOLECCOB A0 Hayana cOOpKU UHOpMALUU.

O Don't gather data until after the first — 570 ¢1axoK, ykasblBalOLIMil HA Bpe-
MEHHOH MHTepBas JIMOO HAa KOJIMYECTBO (PpeidMOB, [10 MPOILUECTBUU KOTOPBIX
TIPOUCXOIUT TIpoliece cOOPKM MapaMeTpoB. 3amaeTcsl YUCIOM W MUCUUCIAETCS
B CEKYHIaX, MUJUTHCEKYHIAX WM KOJTMIECTBOM (hpeiiMoB.

Frame data gathering options

Skip |0 processes before gathering
[Joon't gather data unkil after the first

Once data gathering starts, .
(%) Gather data until pragram exits

() Gather data For the program's next

[ system beep to indicate Frame capture startfend

Puc. 5.5. O6nactb Frame data gathering options
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O Gather data until program exits — mnepekitoyareib, 3aJal0IIUNA COOPKY MH-
dopMaLuy 10 BbIXOAA U3 IPOrPAMMBI.

O Gather data for the program's next — BbIOOp 3TOro mnepexiodaTeliss omnpese-
JIUT TIpoliecc cOOpKM MHGPOPMAIIUK B TeUeHNEe pabOTHl BCel MPOrpaMMEI.

O System beep to indicate frame capture start/end — crcTeMHBIN TyIOK Havamza
MJIM OKOHYAHMUS IIpoLEcCca CGOpKI/I.

Tenepb BepHeMcs K aneMeHTy ynpasieHus: Counterset (KoMruiekT c6opku) u ero
3HAYEHMIO B HAcTpoiikax mapamerpoB cOopku. C mpaBoil CTOPOHBI OT dJIEMEHTA
ynpasieHus Counterset (KoMruiekT cOopKu) pacriojiaraetcsi BbITagalOlIMi TekK-
ctoBblll cnucok U KHomnka Customize (Bbibop). B BbiajarolieM TeKCTOBOM CIIM-
CKe TIPUCYTCTBYIOT TPU CJAEAYIOIIUX BapUaHTa BbIOOpA MapaMeTpoB cOOPKU:

O None — He BbIOpAH HU OJUH IAPAMETP ISl COOPKU;
O Counterset — 11a0JOHHBII HA0OP NapaMeTPOB COOPKU;
3 Custom — BbIOOPOUHBIN HAOOP MApaMETPOB COOPKU.

Bapuant None (Huxakoit) B TekctoBoM criucke Counterset (KoMmriekT cOopKu)
HE yCTaHaBJIMBaeT HM OJHOIO MapaMmeTrpa Aas cOOpku MHGOpMAlMM, HO TEM He
MeHee OH MPOU3BOMAUT Pl CIEAYIOIINX 3aMEPOB:

O 3arpyX€HHOCTb LIEHTPAJIbHOIO IPOLECCOopa;
O 3arpykeHHOCTb rpadpuuecKoro Mmpoieccopa;
O npoao/KUTEJbHOCTb KaXA0ro ¢peitma;

O yacrora kaapoB (FPS).

DTo TOT caMBlif cTaHAAPTHBI HAOOp 3aMepOB, KOTOPHIN aBTOMATMUYECKH TaKKe
OyAeT JOCTYII€H B JIIOOOM U3 BbIOpAHHBIX BAMM BApUAHTOB COOPKU.

Cnenyroimuit Bapuant coopku Counterset (KomruiekT cOopku) mpencrasisieT co-
0oli mpenonpeaeJeHHblil KOMIUIEKT U3 MITU IapaMeTpPOB:

O Instantaneous FPS — Koiu4ecTBO BbIBOAMMbIX U300PAXEHUI B CEKYHIY;
3 Number of Calls — KoiuyecTBO 3aNPOCOB;

O Number of Draw calls — konuuecTBo 3anpocoB ¢GyHKIuN DirectX, cBI3aHHBIX
C OTPUCOBKOH MPUMUTHUBA;

O Time spent in Draw calls — mnoTpaueHHoe BpeMsi Ha 3amnpoc GYHKIU
DirectX, cBI3aHHbIX C OTPUCOBKOI IIPUMUTUBA;

O Total resource objects allocated — noxasbiBaeT pacnpenejeHue Pecypcos.

Tlocnennuit BapuaHT cobopku Custom (Bnidop) B TekctoBoMm criucke Counterset
(KommnekT coopku) obnactu Frame data gathering options (Onuuu cOopku gaH-
HBIX I Kakmoro ¢peiiMa) MpemocTaBiaseT BO3MOXHOCTh BBIOOpa IapaMeTpoB
cOopku M3 UX orpoMHoro konuuyecrsa. Beibpa Bapuant Custom (Bbibop), Ha-
xMuTe Ha KHomky Customize (BbiOpaTb), U BaM OTKpoeTcss HOBOE AUATIOTOBOE



82 Yacrb . UHctpymentapuii PIX for Windows

okHO PIX Counters (Coopiuuku napamerpoB mpodaitiepa PIX), uzobpaxeHHoe
Ha puc. 5.6.

=

PIX Counters g|
All available counters Chosen counters
= My Countersets Instantaneous FPS

= Counterset
Instantaneous FPS
Mumber of Calls
Mumber of Draw* calls
Time spent in Drawe* calls
Total resource objects allocated

+- Direct3D Counters

=I- Performance Counters
=+ Common In-process Counkers
£ Commion System-wide Counters
+I- All Performance Counters
=I- Plugin Counters
= PIx Sample Flugin
MausePossY
MauseFosk
MausePosy
KeyboardCapture

Save fs Counterset.,.

Description of selected counter

[ oK ] [ Cancel

Puc. 5.6. [lnanorosoe okHo PIX Counters

Huanoropoe okHo PIX Counters (Coopiuuku napamerpoB npodaiiiepa PIX)
pasneneHo Ha ABe Oobllide padboyue 00JaCTU B BUAE HEPEAAKTUPYEMbIX TEKCTO-
Bbix mojeil. C neBoit cropoHbl okHa PIX Counters (COopluvku napameTpoB
npodaitnepa PIX) umeercs: oonacts All available counters (Bce nocrynHeie napa-
MeTphl cOOpKH), a ¢ mpaBoil ctopoHbl oOsactb Chosen counters (BoiOpaHHbie
napameTpbl coopku). B obnactu All available counters HaxoasiTcst Bce AOCTYIHbIE
mapamMeTpbl cOOpPKH, pasiefleHHbIe Ha YeThIpe KaTeropuW W peajn30BaHHBIC B
BHJIE IPEBOBUIHON CTPYKTYpEL. OITycKasch MO MepapXUu KaKIOW M3 KaTeropwuii,
MOXXHO TIPOU3BOIUTDH BEIOOP OMHOTO MM HECKOJNBKHX MapaMeTpoB. s aToro Ha
Cpe/IHEM YpPOBHE MeXay JABYX padbounx objacreii nuanoroBoro okHa PIX Counters
(Coopuiuku napameTpoB npodaitiepa PIX) pacnonoxeHs! ase kHonku Add (Jlo-
6aBuTh) 1 Remove (Yaanuth). BelneauB 1meaykoM JeBOi KHOIMKKM MBI HEOOXO-
JUMBI mapamMeTp M3 KaTeropuu, HakKMuUTe Ha KHOMKY Add, u BbIOpaHHBI BaMu
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mapaMeTp mnepeMecTuTcsl B JeBylo pabouyio obdaacts Chosen counters (BriOpan-
Hble TlapaMeTpbl coopku). Bece mocTymHble mapaMeTpbl cOOPKM UMEHHO U3 JIEBOW
ob6nactu Chosen counters (BoiOpaHHble mapameTpbl cOOpku) OymyT 3aaeiicTBoBa-
HBI B TIPOIIECCE TECTUPOBAHUS TIPOTPAMMEBI.

Takke MOXHO cO3[aTh CBOM IIA0JOH IapaMeTpOB COOPKHU ISl MOCAEIYIOLIUX
npoiieccoB cOopku UHdbopMauuu. s 3TOro MoMecTuTe B JIeByl0 00JacTb
Chosen counters (BoiOpaHHble TapaMeTpbl COOpPKM) HEOOXOAMMOE KOJUYECTBO
nmapaMeTpoB M HaXMuTe Ha KHomMKy Save As Counterset, KoTopasi pacrnojioxeHa
noj oosnacteio Chosen counters (BoiOpaHHble mapameTpbl coopku). TTocie Haxa-
TUsI DTOH KHOIIKM IOSIBUTCSA HeOosbuioe nuagoropoe okHo Choose a name for
this counterset (BriOGepure HazBaHue A HMapaMeTpoB COOPKU), MOKA3AHHOE Ha
puc. 5.7. B nosgBuBILEeMCS OKHE HYKHO 33JaTh MMS CO31aBa€MOMY BaMM 11abj1o0-
Hy mapameTpoB U Haxatb KHomkKy OK, mocie yero 1mabioH aBTOMAaTUYECKU [10-
0aBUTCS B Mepapxuio kareropuu napamerpoB coopku My Countersets (Mou ma-
paMeTphl COOPKH).

" Nl

PIX Counterset @

Choose a name for this counterset:

WeFinepi|

[ O, ] [ Canicel

Puc. 5.7. OkHo BbIGOpa UMEeHU Nosb30BaTeNbCKoro WabnoHa

Eciu Bbl XOoTUTE yIalIUTh OJUH U3 J00AaBIEHHBIX BaMU MapaMeTpoB COOPKU B Ka-
teropuu My Countersets (Mou napaMmerpbl cOOpPKU), TO HEOOXOAUMO PACKPHITH
HepapXuI0 3TOH KAaTeropuu, IeJKHYTb MPAaBOM KHOMKOW MBbIIIKM HAa HEHYXXHOM
napameTpe cOOpKM M B IOSBUBIUEMCSI KOHTEKCTHOM MEHIO BbIOpaTh KOMAHIy
Delete (Ynanuts).

Kak yxe ynmomuHanoch, Bce MMEIOLIMECS MapaMeTpbl COOPKU pasiesieHbl Ha ye-
thipe Kareropuu: My Countersets (Mou napametpsl coopku), Direct3D Counters
(ITapameTtpbr coopku Direct3D), Performance Counters (COopiuuk pabouyux xa-
paktepuctuk) u Plugin Counters (onoiHUTEIbHO MOAKIIOUAEMbIE MOJIYJIN).
Kaxmass w3 karteropmit mmeeT CcBOi HaboOp TapamMeTpoB, IO3TOMY PacCMOTPUM
MMOAPOOHO KAXKIYI0 KAaTETOPHIO.

Kateropua My Countersets

B kareropuu My Countersets (Mou napamerpbl cOOpKH) MU3HAYAJIbHO ONpeacieH
OJIMH BJIOXEHHBII CIIMCOK IapaMeTpoB cOopku noj HaspanueMm Counterset (I1a-
paMeTpbl cbopkr). UToOBI yBHIETh 3TOT BIOXKEHHBIH CIHUCOK TapaMeTpoB, Ha-



84 Yacrb . UHctpymentapuii PIX for Windows

KMUTE Ha MMKTOTPAMMY, BBIMOJHEHHYIO B BUAE KBaApaTUKa C ILIIOCOM, pacio-
JIOXKEHHYIO cJieBa OT Ha3BaHUS KaTerOpUU, U PACKPOETCSl BCSI UEpapXusl KaTero-
pun My Countersets (Mou napameTpbl cOopku). Mepapxust Kaxmaoil kaTreropuu
BBITTOJIHEHA TPAAULIMOHHBIM 00pa3oM B BUJE JPEBOBUIHOM CTPYKTYpPhl ¢ HAOOpOM
CITUCKOB BceBO3MOXHbIX NapameTpoB. Crnircok Counterset Bkitouaer B cebst cie-
JOYIOIIMeE MSTh MapaMeTPOB:

O Instantaneous FPS — KoiuyecTBO BbIBOAUMBIX U300paXKeHU B CEKYHIY;
3 Number of Calls — xoiuyecTBO 3aNPOCOB;

O Number of Draw* calls — xonuuectBo 3ampocoB dpyHkuuii DirectX, cBsizaH-
HBIX C OTPUCOBKOI TTPUMHTHBA,

O Time spent in Draw* calls — norpaueHHoe BpeMs Ha 3ampoc (YHKLUIA
DirectX, cBSI3aHHBIX C OTPUCOBKOI MIPUMHUTHBA;

O Total resource objects allocated — noxasbiBaeT pacnpenejeHue Pecypcos.

Kak Bbl, HaBepHOE, 3aMETU/IM, MEePEeYMCICHHbIA CIIMCOK A0CONIOTHO MAEHTHYEH
BapuaHTy Counterset 13 BbIIAAAIOLIEI0 TEKCTOBOro crucka obnactu Frame data
gathering options (Onuuu cOOpPKU JAaHHBIX JJISI KaXJoro ¢gppeiimMa) AUaloroBOro
okHa Experimentl. Ha camom geie 3To OJMH M TOT XK€ CIMCOK I1apaMeTpoB
cOOpKHM, a ero MeCTOHAXOXJIECHHE OIpele]ieHo KaKk pa3 B Kareropuu My
Countersets (Mou napameTpbl cOopku). BpobGaBok K yxke MMeroLIeMycsl CITUCKY
TmapaMeTpoB, KaK MBI BBIICHWJIN, BBl BIIpaBe M00ABIATH CBOM IOIOJTHUTEIBHBIC
1rabJIoHbI, HEOOXOAMMBIE BaM [UIST PA0OOTHI.

Kareropus Direct3D Counters

Kareropusi Direct3D Counters (ITapamerpnl c6opku Direct3D) coaepXuT MHO-
JKEeCTBO BJIOXEHHBIX JIPYT B Jpyra CIUCKOB C Pa3TUYHBIMU TapaMeTpaMu COOPKH.
C moMolIbl0 CIUCKOB coOupaercsd MH@OpMaLus O IPOM3BEACHHBIX 3aIpocax
oubnuoredHbix ¢GyHkuuii Direct3D. PackpbiB uepapxuio kareropuu Direct3D
Counters (IlapameTpsl c6opku Direct3D), Bbl 0OHapyuTe MsTh OCHOBHBIX CIIM-
CKOB I1apaMeTPOB, BKJIIOYAIOLLUX B c€O0sl €lle Psifi JONOJHUTEIbHbIX BIOXECHUHA.
OCHOBHbBIE TSATh CIIUCKOB UMEIOT CJIeAYIOIINe HA3BAHUS:

O General — ocHOBHbIE [TapaMeTpbl COOPKH;

O Primitives — omnpezae/ser KOJIUMYECTBO BbI30BOB OMOJMOTEYHBIX (DYHKIIMIA, CBSI-
3aHHBIX C MIPOPUCOBKOI MPUMUTHBA;

O Resources — Ha0JI0AAET 34 paACIpPEAEICHUEM MaMSITH;
O State Changes — ciieIuT 32 UBMEHEHUEM COCTOSIHUIA;
O Shader Constant Changes — mpocuuTBIBaeT YUCIO KOHCTAHT lieiiaepa.

Bce mepeuucieHHble N89Th CIIMCKOB COAEPXKAT MHOXECTBEHHBIE BJIOXEHHUs Iapa-
MeTpoB s cOopku uHpopmanuu. Crnucok General (OcHOBHBIE) coOOUpaeT oc-
HOBHYIO MeTpuky Direct3D mnporpammbl. PackpbiB uepapxuio crnucka General
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(OcHoBHbIE), Bbl OOHApyXuTe 1Ba MapaMeTpa COOPKMU, C MOMOIIbIO KOTOPbIX
MOXXHO cOOpaTh CIeAYIONIYI0 HHDOPMAITNIO:

O Frames per second — KOJMYE€CTBO KAIPOB B CEKYHIY;

O Calls per frame — xonuuectBo Bbi3oBoB Direct3D, nmpou3BeleHHbBIX B mpeje-
Jax ogHoro kaapa. bubauoreunbsie ¢pyHkuun D3DX He ucnosb3yloTcs B 3TOM
napamerpe cOopKu.

Bbuzenus HeoOxoauMblii coopiiuk B crnucke General (OcHOBHbIC), IepeHECUTE
ero B oosactb Chosen counters (BbiOpaHHble mapaMeTpbl COOPKU) U MPOU3BEAUTE
HEoO0XOJUMbIE OIEPALMH [0 TECTUPOBAHUIO IPOrPAMMBI.

Cneayrowuii cnucok Primitives (IIpumutusbi) kateropuu Direct3D Counters
(ITapametpbl cOopku Direct3D) npou3BOAUT MOHUTOPUHI KOJUYECTBA BbI30OBOB
OMONMOTEUHBIX (DYHKIUN, CBSI3AaHHBIX C TMocTpoeHueM TmpuMuTuBa. Crrcok
Primitives (ITpuMUTUBBI) CONEPKUT MATH BIOXEHHBIX CITUCKOB:

O Draw calls — o01iiee KoI1MyecTBO BbI30BOB;

O DrawPrimitive calls — cOopiuuk Kojaudyectsa Bbi3oBoB i Direct3D ¢dyHKumMU
IDirect3DDevice9: :DrawPrimitive;

O DrawlndexedPrimitiv calls — cOGopiuuk kosuuecrBa Bbi30BOB st Direct3D
(PYHKLUU IDirect3DDevice9: :DrawlndexedPrimitive;

O DrawPrimitiveUP calls — cOopmnk KojandecTBa BBI30BOB 1 Direct3D
(PYHKLUUU IDirect3DDevice9: : DrawPrimitiveUP;

O DrawlIndexedPrimitiveUP calls — cOopimink KonuyecTBa BBbI3OBOB IS
Direct3D ¢yHKIUN IDirect3DDevice9: : DrawIndexedPrimitiveUP.

Kak Bbl 3amMeTwiu, 4eTblpe MocieIHUX Napamerpa cOopku u3 crnucka Primitives
(TTpuMUTHUBBI) UCIONB3YIOTCS JJISI HAOMIOAEHUS 32 3anpocaMu K OUOJIMOTEUHBIM
dyukuusim Direct3D, Ha ocHOBE KOTOPBIX MPOMCXOAUT MOCTPOEHUE MPUMUTHUBA.
st KaX10ro U3 MSITH CIUCKOB MOXHO MPOCIEXUBATh ABa CIEAYIOIINX MapaMeT-
pa cbopku HMHGOPMAIIMU, KOTOPbIE AOCTYIHBI MPU PACKPBHITUM UEPAPXUU ITUX
CIIMCKOB:

O Number of calls — 4uci10 pou3BeAEHHbIX BbI30BOB,;
O Time spent in calls — 3aTpaueHHOe BpeMsl HA KaXblil BbI3OB.

Ornpenensiss TakuM oOpa3oM TapaMeTpbl cOopku st cricka Primitives (TTpumu-
THBBI), BBl CMOXKETE MTPOCIEIUTD 32 KaUeCTBOM OIepaluil o MOCTPOEHUD 00BEK-
Ta.

Cnucox Resources (Pecypch) kareropuu Direct3D Counters (ITapamerpsl c6op-
ku Direct3D) no3BosisieT codupaTth WHGOPMAIIMIO, CBI3AHHYIO ¢ paclipeaesieHueM
MamsITU pecypcoB. MOXHO YCTaHOBUTb COOPIUKU MapaMeTpoB ISl BEPLUIMHHOTO
U UHIEKCHOro Oydepa, TeKCTyp, a Takxke coOparb 00001lLeHHYI0 UMHMOpMAaLUIO
o pacopeneneHuu namstu pecypcoB. Crnucok Resources (Pecypcbl) umeer yeThbipe
BJIOXEHHBIX CIIUCKA:
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3 All resources — o011as nHdoOpPMAaIIUS O paclpeae]eHUM TaMsITH PECYPCOB;
O Vertex buffers — undopmaius, cBsizaHHasi ¢ Oy(pepoM BEepLIUH;

O Index buffers — uHdopmalius, cBsizaHHas1 ¢ UHAEKCHBIM OydepoM;

O Textures — nHpopMaIys, CBI3aHHASA C TEKCTypaMMu.

Kaxaplii U3 nepeyrcieHHbIX CIUCKOB MOXHO PACKPbITh HaXAaTUEM HA MUKTO-
rpaMMy, BBIITOJTHEHHYIO B BUJI€ M300paKEHUSI KBAaApaTUKa C IIIOCOM. B OTKpBIB-
1Ieiicsl APeBOBUAHON MepapXUM KaKIOTO CIMCKA HAXOJUTCS ellle MO MATh OJuHa-
KOBBIX BJIOKEHHBIX CIIICKOB, OIPEIeSTIOINNX KJIacC MaMsITH UIST COAEpPXKAHUS
oydepa pecypca. Ilon 6ygepom pecypca B Direct3D mnompasymeaercs Oydep
BEpIINH, WHAEKCHBIN Oydep M TeKCTypHBIE KOOpAUHATHL. bBydep pecypca B
Direct3D 3amaeTcst mepeyncasseMbIM TUIIOM D3DPOOL. Ciemyroliue ISITh BJIOXKEH-
HBIX CIIMCKOB OMNpPEAeISAIOT IMapamMeTpbl cOOPKU IJISI COOTBETCTBYIOIINX (POPMATOB
XpaHeHus1 Oydepa pecypcea.

3 All pool — Bce ¢opmarsi;

O Default pool — dopmarel, 3agaHHbie o0 yMosnuaHutoo. CooTBETCTBYeT Jiary
D3DPOOL_DEFAULT THIA D3DPOOL;

O Managed pool — dopmaThl onpenesorcss aBromaruvyecku. CoOOTBETCTBYET
(nary p3pPOOL MANAGED TMIIA D3DPOOL;

O System pool — dopMmaTbl, MCIOJIb3YIOLIME CUCTEMHYIO MaMsTh. COOTBETCTBYET
¢nary p3pPOOL SYSTEMMEM TMIIA D3DPOOL;

3 Scratch pool — ¢dopmar, UCMOAB3YIOIIUI CUCTEMHYIO MaMsTh, HO HE OOHOB-
JSOUMcS TIpU notepe pecypca. CooTBETCTBYET (prary D3DPOOL SCRATCH THIA
D3DPOCL.

Bce nsiTh BIOXKEHHBIX CMTUCKOB MOXHO TaKXKe€ PacKpbIiTh, HAXKaB HA MUKTOTpaMmy
B BUJE KBaJpaTUKa C TLJIHOCOM, MOC/E Yero CTaHyT JAOCTYMHBI MapaMeTpbl cOOpKU
uHpopmanu. Kaxablii BIOXEHHbIM CIMHUCOK MMEET OIWHAKOBBI Habop cie-
JYIOIIUX TTapaMeTpoB cOOpKU MHMOpMALIUN:

O Total bytes allocated as of this frame — cymMapHoe KojauuyecTBO pacnpene-
JIEHHBbIX OalT ogHOTO (peitma;

O New bytes allocated this frame — HoBbIe pacopeneieHHble OaliThl OJHOTO
dpeiima;

O Total objects allocated as of this frame — cymmapHoe KoauuecTBO 0OBEKTOB,
pacnpeaeieHHbIX Uit 0HOro dpeiima;

O New objects allocated this frame — HoBble pacnpeneneHHble 0OOBEKTHI AT Of-
Horo ¢peiima;

O Number of locks of this frame — KojuuecTBo OGJOKUPOBOK, MPOU3BOIUMbBIX
B TEUEHME OJHOrO ¢peiima;

3 Number of unlocks of this frame — KonuyecTBO PasdIOKUPOBOK, MPOUIBOAU-
MbIX B T€UEHHUE ONHOIO (peiima.
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BbibpaB HeobOxoauMmblii mapamerp cOopku u3 cnucka Resources (Pecypcbl), Bbl
CMOXETE MPOCIENUTh 3a paclipefesieHueM MaMITU pecypcoB Ballleil MporpaMMbl.

IIpennocnennuit cnucok State Changes (M3MeHeHUsI COCTOSIHUSI) B KATEropuu
napametpoB Direct3D Counters (ITapamerpnsr coopku Direct3D) mosBossier omn-
peneNTh KOMMYECTBO BBI30BOB OMOTMOTEYHBIX (GYHKIIMHA, CBSI3AHHBIX C YCTPOIi-
ctBoM Direct3D, ¢ 1nOMOUIBIO KOTOPbIX IPOUCXOJUT WU3MEHEHUE COCTOSIHUS.
Cnucoxk State Changes (M3MeHeHUsI COCTOSIHUSI) COAEPXKUT CEeMb I1apaMeTpoB
cOOpKU:

O SetRenderState per frame — QukcupyeT KOJIMYECTBO BbI30BOB (YHKLUU
IDirect3DDevice9: : SetRenderState B peiime;

O SetTextureStageState per frame — dukcupyeT KoJMYeCcTBO BbI3OBOB (DYHK-
LUK IDirect3DDevice9: :SetTextureStageState B (peiime;

O Misc FF state sets per frame — omnpenenser obllee KOJUYECTBO BbI30BOB
(YHKLIY U3MEHEHUS COCTOSIHUS B (peiimMe;

O SetRenderTarget calls this frame — dukcupyer konuuecTBo BbI30BOB (DYHK-
LIUM IDirect3DDevice9: :SetRenderTarget B TEKYIEM (dpeiime;

O SetVertexShader calls this frame — ¢ukcupyer KoauyecTBO BbI3OBOB (DYHK-
LIUM IDirect3DDevice9: :SetVertexShader B (hpeiime;

O SetPixelShader calls this frame — ¢dukcupyeT KoJMueCcTBO BbI30BOB (PYHKLMUU
IDirect3DDevice9: : SetPixelShader B TeKyllleM ¢peiime;

O SetTexture calls this frame — ¢Qukcupyer KoIM4eCTBO BbI30BOB (HDYHKLMUU
IDirect3DDevice9: : SetTexture B TEKylleM ¢peiime.

Iocnegnuit cnucoxk napamerpoB cobopku Shader Constant Changes (M3meHeHust
KOHCTaHT lueitjaepa) Kareropuu napamerpoB cObopku Direct3D Counters (ITapa-
MeTpbl coopku Direct3D) ciaeauT 3a ynMcjioM yCTaHOBJIEHHBIX KOHCTAHT BEPIIMH-
HbIX U nUKceabHbIX lieiinepoB. Cnucok Shader Constant Changes (M3MeHeHust
KOHCTAHT LlIeliaepa) oueHb I0Je3eH MpU TeCTUPOBAHUM MPUIOXKEHUI, IOCTPOECH-
HbIX Ha OCHOBe paboThl ¢ lieinepamu. B aToM crnucke MMeEIoTCs Ciaeayloliue ma-
pameTpbl cOOpPKU:

O SetVertexShaderConstant<T> calls per frame — ¢ukcupyer yuciao ycraHOB-
JIEHHBIX KOHCTAHT BEPLIMHHOIO 1ueiaepa Jisl cleayoimux pyHKIU:

e IDirect3DDevice9::SetVertexShaderConstantB — cioyxut i ycTraHOBKU
Oy/1€eBOM KOHCTAHThI BEPLIMHHOIO 1ueiaepa;

¢ IDirect3DDevice9::SetVertexShaderConstantF — cayxut a1 ycTaHOBKU
JPOOHOIO 3HAYCHMUS] KOHCTAHTbI BEPLUMHHOIO 1Ueiinepa;

¢ IDirect3DDevice9::SetVertexShaderConstantl — ciyxXxuT a1 yCTaHOBKU
LIeJIOYNCIEHHOTO 3HAYeHNsI KOHCTAHTHI BEpIIMHHOTO Tieiinepa.
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O SetPixelShaderConstant<T> calls per frame — Qukcupyer 4ucio ycTaHOB-
JICHHBIX KOHCTAHT MUKCEIBbHOTO meﬁﬂepa I CIIEAYIOLINX (IJYHKHHﬁl

¢ IDirect3DDevice9::SetVertexPixelConstantB — ciyXuT a1 YCTaHOBKU
OyneBOll KOHCTAHTBI TMKCENBHOTO TIeinepa;

¢ IDirect3DDevice9::SetVertexPixelConstantF — ciayxutr aas1 ycTaHOBKU
JPOOHOIO 3HAYCHMUSI KOHCTAHTDI IIMKCEJbHOIO liieliiepa;

¢ IDirect3DDevice9::SetVertexPixelConstantl — cnyxutr 11 yCTaHOBKU lie-
JIOYMCJIEHHOIO 3HAYEHMs] KOHCTAHTbI IIMKCEJIHOIO Lieiiaepa.

Kareropusa Performance Counters

Kareropusi Performance Counters (DxcrulyaralilmoHHbIe Mokasareiud cOOpKu) co-
Oupaer oOIIMe SKCIUTyaTAlIMOHHEBIE XapaKTepUCTUKU TECTHPYEMOM ITPOTpaMMBI.
Kareropust Performance Counters (DxcmiyaraliMoHHbIe IIoKaszareiud CcOOpKU)
BKJTIOYAET B ceOsl TPU CITHCKA.

Cnucox Common In-process counters (O0uLiMe XxapakKTepUCTUKHU Mpoliecca) Heob-
XonuM il ¢Oopkyd uH(pOpMaUMK B XOoiAe mpouecca paboThl IPOrpaMMbl. DTOT
CITMUCOK COAEPKUT IIECTh CIEAYIOIINX IMapaMeTpoB cOOPKU:

O % Processor Time — npoueHT 3arpyX€HHOCTU IIPOLIECCOPA;

3 Virtual Bytes Allocated — KoJM4ecTBO BUPTYaJIbHO pacipeiesseMbIX 0aiT;
O Thread Count — cYeTYNK ITOTOKOB,

O Handle Count — cueTYuK ASCKPUIITOPOB,;

O 10 Read Bytes/sec — KonmuecTBO MPOYTEHHBIX OANT B CEKYHIY;

O 10 Write Bytes/sec — KOJMYECTBO 3alIMCAHHbIX OAUT B CEKyHIY.

Cnucox Common System-wide counters (OOLIMe CUCTEMHbIC ITapaMeTpbl COOPKU)
U3MepsieT OOLIYI0 CUCTEMHYI0 METPUKY TeCTUPYEMOM MpOrpaMMbl U BKJIHOYACT B
cebs1 IsITh MapaMeTpoB COOPKU:

O % Processor Time — npoueHT 3arpyX€HHOCTU IIPOLIECCOPA;

O Page Faults/sec — KonmmdecTBo Ae¢heEKTOB;

O Available Bytes — noctynHble OaliThI;

O Total Threads — cucTeMHble TOTOKHU;

O % Disk Time — BpeMeHHOIT MTPOIEHT obpalIeHusI K PU3NIEeCKOMY JAUCKY.

Tpetuii u nociaeanuii cnucok All Performance Counters (Bce akcmiyaraliMoHHbIe
MOKa3aTeNIn) COMEPKUT camoe OOJIBIIoe KOJWYECTBO TapaMeTpoB cOOPKHU, TIpe-
JOCTaBJISIOLIMX MOJHYI0 MHGOPMALIMIO 000 BCEX DKCIUIYaTALMOHHbBIX XapaKTepu-
CTHKAX TeCTUpYeMoil mporpaMmMbl. CaMoe MHTEPECHOE 3aKI04aeTcsl B TOM, UTO C
nomolibto crnrcka All Performance Counters (Bce skcruiyarauloHHBIE MOKazare-
au) B PIX for Windows Bbl MoxeTe npoduinpoBarh pasjiuyHbie BUAbI TPOTpamMM,
a He Toabko DirectX-npunoxenus. Ha puc. 5.8 Bbl MoxeTe yBUAETb HEOOJIbIIYIO
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YacTh u3 o0miero kojuyecTtBa mnapaMmeTpoB cOopkm crmicka All Performance
Counters (Bce skcryatalliOHHBIE TTOKA3aTeNN).

L ~
PIX Counters g|

&l available counters Chosen counters

= &ll Performance Counters A
+- .MET CLR. Data

.MET LR Metworking

JMET CLR Mernory

MET CLR. Interop

.MET CLR. Exceptions

\MET CLR Loading

JMET CLR LocksandThreads

JMET CLR Jit

MET LR Rermoting

JMET CLR Security

KoOpAHHaTOP Pachpe 42 NeHHE!

NorvueckHi auce

DHIMHECKMI AMCK

Cepeep

Pabouqme ouepean cepeepa

MEpEHaNPAEHTENE

Oﬁn?nF!F!FlTF!I'Ih reTHu

< >

] R =

Description of selected counter

I Ok, l [ Cancel ]

Puc. 5.8. Cnucok All Performance Counters

Cnucox All Performance Counters (Bce skcrutyaraliioHHbIe TToKa3aTeau) coaep-
KUT P BIOKEHHBIX B ce€0$1 CIMCKOB, KAXXIBIN M3 KOTOPBIX MMEET B CBOEM pac-
[OPSLKEHUM MHOXECTBO PasHOOOpasHEeMIIMX napaMeTpoB COOPKM, KAK IOBOPUT-
csl, Ha Bce ciyvad xku3Hu. Jlapaiite, misi yaoOCTBa pacCMOTPEHMUsI, ONPEAEIUM
KX BJOXEHHBIM CIMCOK I10j 3ar0JIOBKOM, a MMEIOILMECs [apamerpbl cOop-
KU JUJISI KaXIOrO CIUCKA BBIUIOJHUM B BUJE NEPEUMCICHUN € MCYEPIIbIBAIOLIUM
O0BSICHEHHEM KaXXIOTO MapameTpa.

NET CLR Data

O SglClient: Curent # pooled and nonpooled connections — Tekyllee 4uUCI0 BCex
NOAKJIIOYEHUH, KAK 3aJ€HCTBOBAHHbIX, TAK M HE3aA€CTBOBAHHbIX;

O SgiClient: Curent # pooled connections — Tekylee 4uC/I0 NOAKIIOYEHUI, CBS-
3aHHBIX C IPOLIECCOM;
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O SgiClient: Curent # connections pools — Tekyliee YuMCI0 IYJIOB, CBSI3aHHBIX
C MPOLIECCOM;

O SglClient: Peak # pooled connections — Hauboblliee YUCIO MNOAKIIOUEHUI BO
BCex TMyJIax;

O SglClient: Total # failed connects — yKc/i0 HEYIAUHBIX OAKIIOUECHUIA;
O SglClient: Total # failed commands — yucC/i0 HEyAAUHBIX KOMaH/I.

NET CLR Networking
O Connections Established — o0iiiee KonMuecTBo NOAKIIOUYEHMIT BCETO Mpolecca;

O Bytes Received — o0iliee KoauMuecTBO OAUT, MOJyYEHHBIX B MPOLECCE IIOJ-
KJIIOYEHMS;

O Bytes Sent — oOiliee KoauuyecTBO OalT, MOCIAHHBIX B Mpoliecce MOAKIIoYE-
HUS;

O Datagram Received — oOiiiee koiMuecTBO AatarpamM, MOJyYEHHBIX B Mpollec-
ce TOAKIIOUYEHMUS;

O Datagram Sent — oO0IIee KoOJIMYeCTBO HaTarpaMM, ITOCTAHHBIX B IIpollecce
TTOAKITIOYCHUSI.

NET CLR Exceptions

3 # of Exceps Throw — o011iee KOIM4eCTBO UCKIIOUEHUI;

O # of Exceps Throw/sec — KoIM4YecTBO NCKIIOUEHNUN B CEKYHIY;

3 # of Filters/sec — 41cI0 BEITIOJHEHHBIX (GMIBTPOB UCKITIOUEHWH B CEKYHILY;
O # of Finallys/sec — KOJMYECTBO KOHEUHbIX OJIOKOB B CEKYHIY;

O Throw To Catch Depth/sec — 3HaueHue cueTyrka oOpaboOTUMKA OCOOBIX CHU-
TyaLMi.

NET CLR Loading

O Current Classes Loaded — Kojau4yecTBO 3arpy:XE€HHbIX Ha JAHHBII MOMEHT
KJIACCOB;

Total Classes Loaded — o01iiee KOJIMYECTBO 3arpy>kKeHHbBIX KIACCOB;
Rate of Classes Loaded — xonuuecTBO 3arpy>kKeHHbIX KJIACCOB B CEKYHIY;

Current appdomains — HoMmep MPUKIAAHON 00J1aCTU B MPUJIOKEHUN;

auaaa

Total Appdomains — HaubosblINK HOMEP MPUKIATAHOU 0OJIACTU B MPUIOXKE-
HUU;

d

Rate of appdomains — HoMmep 3arpy>keHHOI NPUKIAAHON 00JACTU B CEKYHAY;

O Current Assemblies — KoauM4ecTBO TPAHCISLMNA, 3arpykeHHbIX B TEKYIIEM
[PUIOKEHWUU;
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o

aa

aa

Total Assemblies — oOlee KOJMYECTBO TpPAHC/SLMU, 3arpy:KE€HHbIX B TeKy-
1eM TPUTOXKEHUU;

Rate of Assemblies — xonuuecTBO TpaHCASILIMN, 3aTPYKEHHbBIX B CEKYH/Y;
% Time Loading — mapamMeTp 3ape3epBUpOBaH TS OYIYIIETO MCTIOIb30BAHMUS;

Assembly Search Length — mapamerp 3ape3epBupoBaH [UISI OYAYIIETO MCIIOJb-
30BAHUSI,

Total # of Load Failures — makcumaibHOEe KOJTMYECTBO HE3ArPYKEHHbBIX KJlac-
COB;
Rate of Load Failures — xoiuyecTBO He3arpy>XeHHbIX KJIACCOB B CEKYH/IY;
Bytes in Loader Heap — Texyuuii pasmep ¢usnueckoit mamsatu B 6aiiTax;

Total appdomains unloaded — o0i1iee KOJMUYECTBO BBITPYKEHHbBIX MPUKIATHBIX
obJacTeii;

Rate of appdomains unloaded — xoyMuyecTBO BBITPYKE€HHBIX MPUKIAIHBIX 00-
JIACTEH B CEKYH/y.

NET CLR LocksAndThreads

a
a

)

a a

Total # of Contentions — o0uiee KOJMYeCTBO HE3a0JOKMPOBAHHBIX ITOTOKOB;
Contention Rate/sec — cKOpOCTh HEYIAYHOTO OJIOKMPOBAHUS TTOTOKOB;

Current Queue Length — KojmuecTBo TeKyIUX OXUAAIOUIUX OJOKUPOBKU TO-
TOKOB;

Queue Length Pea — o0iiiee KoJM4YeCTBO OXUAAIOLIUX OJOKMPOBKHU MOTOKOB;

Queue Length/sec — KoaM4ecTBO TEKYLIMX OXHUAAKIIUX OJOKUPOBKU MMOTO-
KOB B CEKYHIy;

3 # of current logical Threads — KoM4YecTBO TEKYlIUX OOBEKTOB MOTOKA;

3 # of current physical Threads — Ko/114eCTBO CO3JAHHBIX 1OTOKOB,;

O # of current recognized threads — Texyllee KOJMYECTBO MOTOKOB ¢ OObEKTAMMU;

O # of total recognized threads — oOliee KOIMYECTBO MOTOKOB C OOBEKTAMU;

O rate of recognized threads/sec — KonMyecTBO IOTOKOB ¢ OObEKTAMM B Ce-
KYHIIy.

NET CLR Jit

O # of Methods Jitted — oOuiee KOIMYECTBO OTKOMIUIMPOBAHHBIX METOAOB,;

a
a
a

# of IL Bytes Jitted — K0/JM4eCTBO OTKOMIIMJIMPOBAHHBIX OANTOB;
Total # of Bytes Jitted — xon1MuecTBO OTKOMITMJIMPOBAHHbBIX OANTOB;

IL Bytes Jitted/sec — ckopocTh KOMIMMIMPOBAHUS OANTOB B CEKYHILY;



92 Yacrb . UHctpymentapuii PIX for Windows

O Standart Jit Failures — MakcumajbHOE YUCIO HEOTKOMITMJIMPOBAHHBIX Me-
TOJIOB;

O % Time in Jit — poUEHT BpeMEHU KOMIIWJISILIMY.

NET CLR Remoting

Remote Calls/sec — KoIm4ecTBO 3aIIpoCcOB HA OOBEKT B CEKYHILY;
Total Remote Calls — o0iiiee Koi1yecTBO 3anpocoB HA OOBEKT;
Channels — o0111ee KOIUYECTBO KaHAJIOB COOOIIEHU;

Context Proxies — o011iee KOJIUYECTBO CO3IaHHBIX O0BEKTOB;

Context-Bound Classes Loaded — o0uiee 4uc/io 3arpy:KeHHbIX KJIACCOB;

aaoaoaaaq

Context-Bound Objects Alloc/sec — KOMMUYECTBO KIACCOB, pacTpeleIeHHbBIX
B CEeKYH/Y;

O Contexts — KOJIMYECTBO KOHTEKCTOB B IIPUJTOKCHUHN.

NET CLR Security
O Total Runtime Checks — KojnuecTBO MPOBEPOK KOAA AOCTYMA;

O % Time Sig. Authenticating — mapameTp 3ape3epBUpOBaH I OyIyIIero uc-
TTOJTh30BaHHS;

O # Link Time Checks — o0ilee KOJIMYECTBO MPOBEPOK BPEMEHU B MPUJIOXKE-
HUU;

O % Time in RT checks — mpolieHT BpeMeHU, [IOTpAYEHHbI HA IPOBEPKU KOja
JIOCTYTIA;
O Stack Walk Depth — rnyOuHa cTeka B IOCIEAHIOW MIPOBEPKY Koaa AOCTYMa.

KooppauHarop pacnpegesieHHbIX TpaH3aKyni

O AKTHBHBIE TPAH3AKIHH — aKTHBHOE YMCJIO TPAH3AKLUMI HA JAHHBI MOMEHT;
O 3aBepuienHbie TPAH3AKIHM — KOJMYECTBO YK€ 3ABEPILEHHBIX TPaH3AKIUA;
O IlpepBanHbie TPAH3AKIMM — KOJIMUECTBO BCEX MPEPBAHHBIX TPAH3AKIIUIA;
O

Tpaﬂsalmnn nmoa COMHEHHEM — KOJIMYECTBO Tp&H33KLLMfI, oaBepraroluxca
COMHEHHIO,

Q

MagkcHMyM AaKTHBHBIX TPaH3aKIMiA — 4YNCIO ONHOBPEMEHHO 3aIlyIIeHHBIX
TpaH3aKLMi 3a Bce BpeMs;

O IlpunyauTebHO 3aBEPUICHHBIE TPAH3AKIMM — KOJMYECTBO TPAH3AKIIWI, MPU-
HYJIUTETHHO 3aBEPIIEHHBIX CUCTEMHBIM aIMIHUCTPATOPOM;

O IlpunyauTenbHO MpepBAHHbIE TPAH3AKIHMH — KOJMYECTBO TPAH3AKLMI, IPUHY-
JUTEJIbHO IMPEePBAHHBIX CUCTEMHBIM aAMUHUCTPATOPOM;

O Bpems oTKIMKAa (MHHAMYM) — MUHMMAJIbHBIA IPOMEXYTOK BPEMEHU MEXIY
HAYaJIbHOU M KOHEYHOM TpaH3aKIMEeH;
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o

Bpems oTkimka (cpeanee) — cpeiHMI IMPOMEXYTOK BPEMEHM MEXay Hadaslb-
HOU 1 KOHEYHOU TpaH3aKLUEH;

Bpems oTKiHKa (MAKCMMYM) — MAKCHMMAaJbHbIA MPOMEXYTOK BPEMEHU MEXIY
HAYyaJIbHON U KOHEYHOW TpaH3aKIue;

Tpan3zakumii/c — KOJMYECTBO BBIMOJTHEHHBIX TPAH3AKIIMI 33 OAHY CEKYHY;

3aBepmeno TpaH3aKuMii/C — KOJMYECTBO 3aBEPILUEHHBIX TPAaH3aKLUI 32 OAHY
CEKYHILY;

IlpepBano TpaH3akmmii/c — KOJMYECTBO IPEPBAHHBIX TPAH3AKIMIA 34 OAHY
CEKYHJY.

Jlorudeckuin guck

m

m

% CBOﬁO}]HOl’O MeCTa — CBOOOJHOE MECTO Ha JIOTUYECKOM OUCKE, OTPAKECHHOE
B IIPOLICHTAX 110 OTHOILICHNIO KO BCEMY 06’I)6My JIOTUYECKOI'O TUCKaA,

CB0o00HO MeradafT — KOJIMYECTBO CBOOOIHBIX MEradaiTOB Ha JIOTMYECKOM
JIACKE;

Tekymas 1MHA OYepeAd AUCKA — TEKYIIasl JJIMHA OYEPEeNu K JAUCKY;

% aKTMBHOCTH JMCKA — I[I0KA3bIBAET IPOLEHTHO-BPEMEHHYIO AKTUMBHOCTb
JIACKA;
Cpeansas nauHA oyepenu MUCKA — CpelHee 3HauyeHUe BCel AJIMHBI oYepeau K

JICKY;

% AKTHMBHOCTHM JMCKA NPH YTEHMH — IIPOLCHT IIOTPAYeHHOIO BPEMEHM Ha 00-
paboTKy 3ampocoB sl YTEHUS;

Cpeanss 1aMHA OYepeay YTEHHSl AUCKA — CpelHee 3HAYeHUEe MMEIOLIUXCS 3a-
MPOCOB Ha YTEHMUE;

% AKTHMBHOCTHM JMCKA NPH 3AMMCHM — IIPOLICHT IIOTPAYEHHOIO BPEMEHM Ha 00-
paboTKy 3ampocoB sl 3aMUCH;

Cpeﬂ.ﬂﬂﬂ OJMHA oYepeau 3amMCH HAa JUCK — CPEAHEC 3HAYCHUEC MMCEIOIIUXCA
3aIIpoOCOB HA 34IIMUCh,

Cpennee Bpems oOpamieHHMs K AHCKY (CeK) — cpenHee BpeMsl B CEKyHAax, He-
00xoauMoe Ha oiuH OOMEH JaHHBIX C JHUCKOM;

Cpennee Bpemsi uTeHMs] ¢ AUCKA (CE€K) — cpeaHee BpeMsl B CeKyHIax, HeoOXo-
JUMOeE JIJIsl OMHON OIepaluy YTeHUs JaHHBIX ¢ TUCKA;

Cpennee Bpems 3amMCH Ha JUCK (CeK) — cpeaHee BpeMsl B CeKyHIax, HeoOXo-
JUMOeE JIJIsl OMHON OIepaly 3alucH JAaHHBIX Ha JUCK;

OOpamenmii K AUCKY/CeK — BpeMs oOpailleHUsl K TUCKY B CEKYHAAX Kak IS
3aMUCH, TaK U AJIS1 YTEHMS JaHHbIX;

OOpamennii YTeHHss ¢ JUCKa/ceK — BpeMs oOpalleHus K ANCKY B CeKyHIax
JUTSL YTeHUST TAHHBIX;
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OOpamenmii 3anMCH HA JUCK/CEeK — BpeMs OOpalleHMS K IMCKY B CEKyHIax
JUTSI 3aTTUCH TaHHBIX;

CxopocTb 00MeHA ¢ AMCKOM (0aiiT/ceK) — CKOpPOCTb YT€HMS U 3aIMCHU JAHHBIX
C IHCKA;

CxopocTb yTenns ¢ Aucka (0aiT/ceK) — CKOpPOCTb YTEHUs AaHHBIX C JUCKA;
CxopocTb 3amucH Ha JucK (0aiiT/ceK) — CKOpOCTb 3alMCU JAHHBIX HA AUCK;
Cpennuii pa3Mep oaHOro o0MeHa ¢ AHCKOM (0aiiT) — cpemHuit pasmep B Gaii-
Tax, [OJYYEHHbIX [IPU ONEPALIMU YTCHUS] U 3alIMCU JAHHbIX;

Cpennuii pasMep OAHOTO YTeHHs ¢ mucka (0aiT) — cpemHMit pasMep B OaifTax,
TTOJTYYEHHBIX TIPU OIepalliy YTeHUs] JAHHBIX ¢ TUCKa;

Cpennuii pasmep oxHO# 3amuch Ha JMCK (0aiiT) — cpenmHuit pasmep B OaifTax,
TTOJIYYEHHBIX ITPU OI€pally 3alIMCU JAHHBIX HAa TUCK;

O IlpoueHT BpeMeHH 0e3neilCTBUS — BPEMEHHON TPOIICHT Oe3IeiCTBUS TUCKA;

O Pacmennenuii BBONA-BbIBOJA/CEK — CUETUMK PACLIEIVICHUN TAHHBIX.

Dusndecknii JUCK

O Texkymas AjJuHA oYepead JUCKA — TEKYIIAs JIMHA OYEPEAM K JIHCKY;

O % aKTMBHOCTH JMCKAa — II0KAa3blBAET MPOLUEHTHO-BPEMEHHYI0 aKTUBHOCThb
JUCKA;

O Cpennsas nMHA 0vYepeAd JUCKA — CPEIHEE 3HAYEHUE BCEH UIMHBL OYepenu K

JICKY;

% AKTHMBHOCTHM JMCKA NPH YTEHMH — IIPOLCHT IIOTPAYCHHOIO BPEMEHM Ha 00-
paboTKy 3ampocoB sl YTEHUS;

Cpeanss 1aMHA OYepeay YTEHHS AUCKA — CpelHee 3HAYeHUE MMEIOLIMXCS 3a-
MPOCOB Ha YTEHMUE;

% AKTHMBHOCTHM JMCKA NPH 3aMUCHM — IIPOLICHT IIOTPAY€HHOIO BPEMEHM Ha 00-
paboTKy 3ampocoB s 3aMUCH;

Cpeﬂ.ﬂﬂﬂ OJMHA oYepeau 3amMCH HAa JUCK — CPEAHEC 3HAYCHUEC HMMCEIOIIUXCA
34aIIpoOCOB HA 34IIMUCh,

Cpennee Bpemsi oOpamieHHs K AHCKY (CeK) — cpenHee BpeMsl B CEKyHAax, He-
obxoanMoe Ha ofH OOMeH JTaHHBIX C JUCKOM;

Cpennee Bpemsi uTeHHs] ¢ AUCKA (CE€K) — cpeHee BpeMsl B CeKyHIax, HeoOXo-
JUMOeE JIJIsl OMHON OIepaluy YTeHUs JaHHBIX ¢ TUCKA;

Cpennee Bpems 3amMCH Ha JUCK (CeK) — cpeaHee BpeMsl B CeKyHIax, HeoOXo-
JUMOe JIJIsl OMHON OIepalyy 3alucH JaHHBIX Ha JUCK;

OOpamenmii K AUCKY/CeK — BpeMsi oOpallleHHs] K TUCKY B CeKYHAAX Kak IS
3aMUCH, TaK U AJIS1 YTEHHS JaHHbIX;
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o

OOpamenmii YTeHHs1 ¢ AMCKAa/CeK — BpeMs oOpalieHuss K AMCKY B CEeKyHIax
JUTSL YTeHUST TAHHBIX;

OOpamenmii 3anMCH HA JUCK/CeK — BpeMsd OOpalleHMS K TMCKY B CEKyHIax
JUTSI 3aTTUCH TaHHBIX;

CxopocTb 00MeHA ¢ AMCKOM (0aiiT/ceK) — CKOPOCTb YT€HMS U 3aIMCHU JAHHbIX
C IHCKA;

CxopocTb yTenns ¢ Aucka (0aiT/ceK) — CKOpPOCTb YTEHUs AaHHBIX C JUCKA;
CxopocTb 3amucH Ha JucK (0aiiT/ceK) — CKOpPOCTh 3alUCU JAHHBIX HA JUCK;

Cpeanuii pa3mep oanoro obmena ¢ auckom (0aiit) — cpegHuil pasmep B Oaii-
Tax, [OJYYEHHbIX [IPU ONEPALIMU YTCHUS] U 3alIMCU JAHHbIX;

Cpeanuii pasmep oaHoro yreHus ¢ amcka (0ailt) — cpeaHuil pasmep B OaiiTax,
MOJYYEHHBIX IIPY ONepaluy YTEHUS] JAHHBIX C JMUCKA;

Cpeanuii pasmep oaHO#i 3anuch Ha auck (0aiTr) — cpeaHuil pasmep B OaiiTax,
MOJYYEHHBIX IPY Ollepaluy 3alUCU JAHHBIX HA JUCK;

IIpouent Bpemenn 6e3aeiicTBUI — BPEMEHHOI IPOLICHT Oe3elCTBUS AUCKA;

O Pacmennenuii BBONA-BbIBOJA/CEK — CUETUYMK PACIISIICHUM AaHHBIX.
CepBep
O Bcero 0aiit/cex — 001ee KOJTUYECTBO TOTYYEHHBIX U OTIPABICHHBIX OalTOB

m

CEpPBEPOM UEPE3 CeTb;

Iloaydeno OaiiT/cek — oOIlee KOTMYECTBO IONYYEHHBIX OAliTOB cepBepoM
yepes CeTh;

Ilepenano Oaiit/cek — 00lllee KOJIMYECTBO OTIPABICHHBIX OANTOB cepBepoOM
yepes CeTb;

Ceancos, 3aKpbITBIX N0 TAHM-AYTYy — KOJMYECTBO CEAHCOB CEPBEPA, 3aAKPHIThIX
aBTOMAaTMYECKM Ha OCHOBAaHUM BPEMEHU O€3/elCTBUS, IPEBbILIAIOIIETO 3a-
JAHHBIA TalM-ayT;

CeancoB, 3aKpbITHIX H3-32 BO3HHKHOBEHHMSI OMIMOKM — KOJMYECTBO CEAHCOB
cepBepa, 3aKpbITblX aBTOMATUMYECKM HAa OCHOBAHMM BO3HUKHOBEHMS OLLIMOOK
WK BpeMeHU Oe31eicTBUS, MPEBbIIAOLIEro 3aJaHHbIN TaiiM-ayT;

Ceaﬂcon, 3aBCPHICHHBIX HOPMAJIBHO — OIIPCACIACT KOJUMYCCTBO KAYCCTBECHHO
3aBEPUICHHBIX CEAHCOB;

Ceancos, 3aBepIIeHHBIX NMPUHYAMTENIbHO — OINPENENSET KOJUYECTBO MPUHYIU-
TENBHO 3aBEePIICHHBIX CEaHCOB;

Omnbok BX0AAa — I10KA3bIBAET KOJIMYECTBO OILIMOOK BXOAa Ha CEPBEP,

OmmoOoK OTCYTCTBHS MPaBa JOCTYHA — OIPENesIeT KOJMYECTBO OLIMOOK BXO-
Jla Ha cepBep HAa OCHOBAHMM OTKAa3a B IpaBax MOCTYIA;
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O Omu00K mpeaocTaBIEHHOT0 AOCTYNA — KOJMYECTBO ITOINBITOK HECAHKIIMOHM-
POBAHHOTO JOCTYITa Ha cepBep;

O Ommbok cucTeMbl — 0011[ee KOJIMYECTBO OLIMOOK Ha cepBepe;

d

O1BepruyTo 3anpocoB 0JOKMPOBAHHS — KOJMYECTBO HEPEATM30BAHHbBIX 3aIpO-
COB 0JIOKMPOBKU,;

a

Hexsarox paﬁotmx JJIEMEHTOB — IIOKA3bIBACT KOJMYECTBO HEINPUHATHIX ddH-
HbIX B IEPUOJ MHIAUKAIIUH,

Bcero omepanmii oTKpeITHA (paiiioB — 00IIIee KOJIMYECTBO OTKPBITHIX (HaiiyioB;
O1KpbITBIX (PAIOB — KOJTMYECTBO TEKYILIMX OTKPBITHIX (PailioB;

Ceancos cepsepa — [1OKa3bIBAET TEKYILUE OTKPBITHIE CEAHCHI CEPBEPA;

Qaaaqg

Onepaunmii noucka daiiyioB — Texylee KOJUYECTBO OMNEpalnii 1O TTOUCKY
daiinos;

O Baiir B HEBBITPYKAEMOM CTPAHMYHOM myJje — oOOIlee KOMUYECTBO HEBBITPY-
SKEHHBIX 0aiiTOB U3 MaMSITH;

O Orxka3sos HEBBIIPYKACMOIro CTPAHHYHOIO MyJjia — ONPEACIIACT MAJIO€ KOJIMYECCT-
BO MMaMATHU CUCTEMDBI,

O Hesbirpyxkaemplii myJ (IMK) — OIpenessieT KOJIMYECTBO HEOOXOIMMOMN MaMsITU
B CUCTEME;

O bBaiiT B BbIrPY2KA€MOM CTPAHUYHOM MyJe — o0llee KOJIMYECTBO BbIIPYKAeMOI
namsiTu;

O Orka3zos BBITPY2KA€MOro CTpaHH4HOroO myjga — 4YKuCJ0 OTKAa30B [IJIdd BbIACICHUA
aMATH U3 BbITPY2KA€MOI'0 CTPAHUMYHOIO I1yJia,

O Beirpyxaemblii mya (MMK) — MaKCUMaJbHOE YUCJIO OAUTOB, BBITPYKEHHBIX U3
nyJa;

O IlocraBiieHHBIX B oyepeab KOHTCKCTHBIX 6JIOKOB/ CE€K — 4YacTtoTra IoIagaHusg
B OUE€PEAb KOHTCKCTHBIX 6J'IOKOB;

O Onepammii Bxoma (Logon)/cek — yacTora orepaliii o BXOIy Ha cepBep;

O Bcero onepanuii Bxoga (Logon) — o0uiee KoaMuyecTBO ollepalMii Bxoga Ha
cepBep.

Pa6ouune ovepegm cepsepa

O Jlnuna ovepemm — ITMHA OYEpeaU cepBepa;

O AKTHBHBIX OTOKOB — YNCJIO TEKYIINX BBITOTHSIIOIINXCS TOTOKOB;

O JlocTymHBIX MOTOKOB — YMCJIO JOCTYIIHbBIX IIOTOKOB ISl MPOLIECCOPA;

O JlocTynHbIX padovYHX 3JE€MEHTOB — YMCJIO TOCTYIIHBIX 3alIPOCOB CEPBEPA;

O 3auMCTBOBAaHHBIX PA0OYHMX JIEMEHTOB — B TOM CJIy4yae, €CIIM ITPOIECCOp YyXKe
HUCIOJb30BAT BCE AOCTYIHbIE pA0OYUE JIEMEHThl, OH MOXET [103aMMCTBOBAThH
CBOOOIHbBIC JIEMEHTHI APYrOro IMpoleccopa;
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HexBaTok pa6ounx 3j1eMeHTOB — €C/IM Ha IMPOTSLKEHUU UIMTEIbHOIO BPEMEHU
cyeTynK Oobine 0, TO CleayeT YBEIWYUTh 3HAYCHUE MaxWorkItems B CHCTEM-
HOM peecTpe ISl CITyKOBI cepBepa;

Tekymmux KJIHEHTOB — CYETUMK KOJMYECTBA KIMEHTOB, OOCIY>XKMBAaE€MbIX Ha
JIAHHBIA MOMEHT;

Iloayyeno 6aiiT/ceK — KOJMYECTBO MOJTYYEHHBIX OANTOB, ONpenesseT CTeNeHb
3arpy3ku cepBepa;

OtnpaBiieHo 6aiiT/ceK — KOJMYECTBO OTIIPABIEHHBIX OANTOB;
Ilepeaano Gaiit/cek — KOJIMUYECTBO OTIIPABJIEHHbIX U I10J1YYEHHbIX OAlTOB;

Onepanmii 9TeHHs/CeK — JacToTa, ¢ KOTOPOIl cepBep OCYIIECTBISAET OIepallin
yTeHUs (aiyoB 1mo 3arpocy;

IIpounTano 0ailT/ceK — KOJMIECTBO MPOYNTAHHEIX OANTOB;

Onepanmii 3aMMCH/CeK — YacToTa OTepalnii 3arncH;

3anmmncano 6aiiT/ceK — KOJMYECTBO 3alIMCAHHbBIX OANTOB;

Bcero 0aiit/cek — CKOPOCTb CUMTHIBAHMS WM 3AIMCU JaHHBIX B (aiijibl;

Bcero ¢aiinospix omepanmii/ceK — yacToTa paboTHl cepBepa IO YTEHUIO WM
3anucy B ¢aiiibl 0 3anpocy KIMEHTOB ISl JaHHOIO IIPOolieccopa;

IlocTaBiieHHBIX B OYepenb KOHTEKCTHBIX OJOKOB/CEK — YACTOTa IIOMAdaHUs
KOHTEKCTHBIX 0JI0KOB B ouepenb FSP naHHoro ceppepa.

MepeHanpaButens

a
a

d gaaooaad
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Bcero 6aiit/ceK — cKOpOCTb 00pabOTKN JTAHHBIX;

DaiioBbIX OmepanMii ¢ JAHHBIMH/CEK — 4yacToTa oOpaboTKU olepauuii ¢ JaH-
HBIMH;

IlakeroB/cek — yacTora OOpaOOTKM MAKETOB AAHHBIX;

Ilonyueno HaiiT/cex — CKOPOCTb NOCTYIUIEHUS AAHHDIX;

IloayyeHo mMaKeToOB/CeK — YacTOTA IMOJTYYCHUS TTAKETOB;

IIpouwnTano cTpaHMUHBIX 0AlT/CEK — CKOPOCTH UTEHUS JAHHBIX TIOC/IE OIINOO0K;

IIpounTano He CTPAHHYHBIX OANT/CEK — CKOPOCTb CUMTBHIBAHMS NAHHBIX IPU-
JIOXKEHWIA;

IIpountano M3 Kdma 0alT/CeK — CKOPOCTb IOJNYUYEHUS MPUIOXKEHUSIMU JaH-
HBIX M3 KIII-TIAMSTH;

IIpounTano cereBbix 0aiiT/CeK — CKOPOCTb YTCHUS JAHHBIX U3 CETH;
Ilepenano Gaiit/ceKk — cCKOpoCTb epeaayn O6aliToB B CETh;
Ilepenano makeToB/ceK — CKOPOCTH TIepelaul MMaKeTOB B CETh;

3anmmcano CTpaHMYHBIX 0a#T/CeK — CKOPOCTD 3aMNMCH JAHHBIX;
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3anncano He CTPAHMYHBIX 0AMT/CEK — CKOPOCTb 3aMMCHU JAHHBIX MPUIOXKEHUIA
TIpY TiepeHaTpaBIeHIN;

3anmmcano B Kam 0aiiT/CeK — CKOPOCTb 3alUCU JAHHBIX B KAII-I1aMSTbh;
3anmncano ceTeBbIX 0AlT/CEK — CKOPOCTb 3aIMCU JTAHHBIX YePE3 CETb;
Onepanmii yreHus (aiiaoB/ceK — yacTora 3ampoca TaHHBIX;

Onepanmii YTeHHs1 MPAMOro IOCTYNA/CEeK — YacToTa YTeHUs aiina;
YrteHnii NaKeTOB/CEeK — JacTOTA UYTCHUS MTaKeTOB;

JITMHHBIX YTEHHii/CEeK — 4acTOTa UTeHHUsl AAaHHbIX OONbILIUX, YyeM Oydep cep-
Bepa;

YreHnik KOPOTKMX NAKETOB/CEK — 4YaCTOTa YTEHMS JAAHHBIX MEHbIIMX, YEM
Oydep cepsepa;

Onepaumii 3ammcu (aiiaoB/ceK — YacToTa OTIPABKM AAHHBIX;

Onepanmii 3anMCcH NPSIMOTO TOCTYNA/CeK — YacToTa 3amucH (aiina;

Onepanmii 3amAcH MaKeTOB/CEK — YacTOTa 3alCU TIAKeTOB MAHHBIX dYepes
CeTh;

JITMHHBIX omepamMii 3amMcH/CeK — YacToTa 3alMCH JTAHHBIX OOJBIINX, YeM
Oydep cepsepa;

Onepanmii 3amACH KOPOTKHX MAKETOB/CEK — YACTOTA 3aICU JAHHBIX MEHb-
mux, 9eM Oydep cepBepa;

OT1Ka30B Ha ONmEpaNAI0 YTEHHsI/CEK — YacTOTa OTKA30B ONEpalyii Hermocpen-
CTBEHHOTO YTCHU,

O1Ka30B HA OmMEPANHIO 3ANHCH/CEK — YaCTOTa OTKA30B OIEpaLMil Hemocpe.-
CTBEHHON 3aMUCH;

CeTeBbIX OMIAOOK/CEK — YacTOTa BO3HUKHOBEHUS OLIUOOK;
Ceancos cepBepa — KOJIMYECTBO CEAHCOB CEPBEPA;

IloBTOpPHBIX MOAKJIIYEHHI K CepBepy — KOJMYECTBO IIOBTOPHbLIX IOJIKII0YE-
HUI K CEepBEPY;

Ilonxmouennii K cepsepamM 0a30BOT0 YpPOBHS — TIOJACYMTHIBACT KOJIMYECTBO
AKTMBHBIX MOJKIIOYEHUH K cepBepaM, UCIOJb3YIOUIMM Oa30Bblil IPOTOKOI
MS-Net SMB, Bkitouasi cobetBeHHO cepBepbl MS-Net, a Takke cepBepbl
Xenix u Vax;

Hoaxmouennii kK Lan Manager 2.0 — MOACUUTBHIBACT KOJUYECTBO AKTUBHBIX
MOJKIIOUeHU K cepBepam Lan Manager 2.0, Bkitouas cepepsl LMX;

IHoakmouennii Kk Lan Manager 2.1 — 10ACUUTBIBAET KOJUYECTBO aKTHBHBIX
MOJKIIOUeHU K cepBepam Lan Manager 2.1, Bkitouas cepepsl LMX;

IToakarouenuit kK Windows NT — 1oacyMTbIBAET KOJUYECTBO AKTUBHbBIX I1O/-
KJItoyeHui K komnblotepam ¢ Windows 2000 uiu panee;
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O1kmoueHnii OT cepBepa — KOJMYECTBO OTKJIIOUEHUI OT cepBepa;

3aBucaHmii CeaHCOB cepBepa — KOJMYECTBO MPEPBAHHBIX CEAHCOB M3-3a 3aBU-
CaHMIi cepBepa;

O AKTHMBHBIX KOMaHA — KOJMYECTBO XKAYIIUX 3aIIPOCOB.

O6o3peBartenb ceTn

a
a
a

ad

auaaaad

d

OO0bsiBnennii cepBepa/ceK — 4acToTa OObSBICHUI cepBepa;
O0bsiBnennii 1oMeHa,/ceK — 4acToTa oObSIBICHUI TOMEHA;

Bcero o0bsaBieHnii/ceK — cymMMa 3HAYCHWI OOBIBICHUI cepBepa M OObBSIBIIE-
HUIA IOMEHA;

M30upaTenbHbIX MAKETOB/CEK — YACTOTA MONYYEHUSI U30UPATEIbHBIX IIAKETOB;

Onepanmii 3anmMcH B MOYTOBBI CJIOT/CeK — YAcTOTa MpHUeMa COOOIIeHUI Yepes
OYTOBBIN CJIOT;

3anpocoB Ha CIMCOK CePBEPOB/CEK — YACTOTA 3alPOCOB HA CIUCOK CEPBEPOB;
Hymepammii cepsepom/cek — yactota 00pabOTKH 3aMPOCOB;

Hymepaumii noMenomM/ceK — yacToTa 00pabOTKH 3aIIPOCOB;

IIpounx Hymepammii/ceK — J4acToTa 0OpabOTKU 3aIIPOCOB;

Bcero nymepanmii/cek — yactora oOpaboTKU 3alIpocoB 0003peBaTe/eit;

IIpomaxoB 00bsSIBIEHMI CEPBEPOB — KOJIMYECTBO COPOILUEHHbIX OObSBAECHUI
CEPBEPOB;

HpOMElXOB JararpaMM INno4YTOBbIX CJOTOB — KOJMNYCCTBO OTK/IOHCHHbIX JdTa-
T'paMM ITOYTOBLIX CJIOTOB,

ITIpomaxoB 3ampocoB Ha CHHMCOK CEPBEPOB — KOJUUECTBO HEOOpPaOOTaHHBIX
3aIpPOCOB Ha CIIMCOK CEPBEPOB;

OmmooK pacnpeneenns o0bsABICHHI cepBepa/CeK — YAcTOTa, ¢ KOTOPOi cep-
Bepbl He 00pabaThIBAIOTCS B CBA3M C HEJOCTATKOM IIAMSITU;

OmmooK pacnpeaejieHdsi MOYTOBLIX CJIOTOB — KOJMYECTBO HEYAABIUMXCS IO-
TIBITOK BBIACTUTD Oydep;

OmnboK npueMa B MOYTOBBIA CJI0T — KOJIMYECTBO HEMPUHSITHIX COODLIECHUIA;
Owmuod0K 3anMCcH B MOYTOBBIH CJOT — KOJIMYECTBO HE3alMCAHHbIX COODLLEHUI;

Ommook OTKPBITHA NOYTOBOrO CJ'[OTa/ CeK — YacToTa OIIMOOK IOAKIIOUYEHUS
K IIOYTOBBIM CJIOTAM,

JlyonupoBanue o0bsBIEHMI IJ1. 0003peBaTeNsi — KOJIMYECTBO BBISIBICHUI ApY-
TOTO 0003peBares;

HenpaBuiabHpIX JaTarpaMM/ceK — YacToTa IIOJYyYEHMS HENpaBUJIbHBIX AaTa-
TpaMM.
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Oro0paxkennii JaHHBIX/CEK — YacTOTa OTOOPAKEHMS CTPAHUIL B KOIII;

CHMHXPOHHBIX OTOOpaXKeHHil AAHHBIX/CEK — 4YacToTa OTOOPAXEHMUsS CTPAHMIL
B KLU U OXUIAHUE UX IOJY4EHMUS;

ACHHXPOHHBIX OTOOpPAKEHMIA JAHHBIX/CEK — YacTOTa OTOOPAXEHUS CTPaHUIL
B KOIII TTPU HE OXUMAHUM WX TIOTyISHUST;

% monajaHdii MpM OTOOPAXKEHHMH NAHHBIX — TIPOICHT OTOOpPAaXXeHUS CTPAHMIL
B KOIII;

Dukcanmii mpu 0TOOPAKEHAN JAHHBIX/CEK — YACTOTAa OTOOPAKEHUU CTPaHWUIIL
B K31I ¢ (pUKCALIMEH;

CI)m(caunﬁ npu ‘lTeHHH/CeK — 4acToTa 4YTCHUA OJAHHbIX B KOLI C IIOCJACAYIO-
el dukcaiuei;

CuBxpoHHBIX (PHKCALMI TpPH YTEHHH/CEK — YaCTOTa YTEHHMs MAHHBIX B KAII
JUISl IOATOTOBKU 3alIMCH HA IUCK C IOCHeaytolieil ¢pukcanuei;

ACHHXPOHHBIX (PMKCAIMI NMPH YTEHHH/CEK — YAcTOTa YTEHMS OAHHBIX B KOIII
JUISl OATOTOBKY 3aIIMCU HA IUCK C IOCueaytolieil ¢pukcanuei;

% nonaaanuii (pUKCAIMA NMPH YTEHAH — TIPOIIEHT GUKCALNIA CTPaHUIL B K3III;
Yrtennii ¢ KOMHPOBAHMEM/CEK — JACTOTA YTEHUS JAHHBIX U3 KAII-TIAMSITH;

CHHXpOHH])IX YTeHMH ¢ KO]II/lpOBElHI/leM/ CE€K — 4YacToTa CHUHXPOHHOI'O YTCHMA
JAHHbIX U3 KOLI-ITaAMATH,

ACI/IHXpOHHbIX YTeHMH C KOHHpOBaHHeM/ CEK — 4aCTOTa aCMHXPOHHOIO YTCHUA
JAHHbIX U3 KOUI-ITAMATH,

% monajaHWii MPN YTEHHH C KONHPOBAHHEM — IIPOIICHT ONEpalvii YTEHUS C
KOIMPOBAHUEM U3 K3LI-IAMITU B Oydep;

Yrenmiik MDL/ceK — yacToTa YTeHHWS JAHHBIX CTPAHWI[ KIUI-TIAMSTH C TPH-
MeHEeHUEeM JIECKPUTITOPOB MaMSITH;

Cunxponnbix urenmii MDL/cek — uacToTa uyTeHUS MAHHBIX CTPAHWI] KOII-
TaMATH ¢ TPUMEHEHUEM NECKPUTITOPOB TIAMSITH;

Acunxponnbix urenmii MDL/ceKk — vacToTa YTeHUSI ACMHXPOHHbBIX JaHHBIX
CTPAHMIL KALI-TIAMSITU ¢ TIpUMEHEHNEM JeCKPUTITOPOB TTaMSATH;

% nonananmii yrennii MDL — npolieHT 3alpocoB HA YTEHME CTPAHMLL KILiI-
NaMITH ¢ IPUMEHEHUEM AECKPUIITOPOB MaMSITU;

Vhpexaaomux 4TeHuii/ceK — 4acToTa olepaluil YTeHUs ¢ HAXOXACHUEM I10-
CJIe10BaTeIbHOrO JIOCTYIIA K (haiiaaM;

BeICTpBIX 4YTeHWii/ceK — dYacToTa OIepaldii YTEHHWS HEMOCPENCTBEHHO U3
K2LI-IaMITU B 00x0[ (paiiioBOi CUCTEMBbI;

CHHXPOHHBIX OBICTPBIX YTEHMIi/CEK — JacTOTa Olepainii YTeHUs HeTIOCPENCT-
BEHHO M3 K3II-MaMATH B 00Xo1 ¢GhaifIoOBOM CUCTEMBI,
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ACHHXPOHHBIX OBICTPBIX YTEHHi/CEK — YaCTOTA ACMHXPOHHBIX OIlepauuii ure-
HUST HETTOCPEACTBEHHO U3 KAII-TIAMSTH B 00X01 (HaiIOBOI CHCTEMEI;

IIpomaxoB pecypca ObICTPOTO 4TE€HHMs/CeK — YACTOTA OTKA30B ObICTPOIO 4Te-
HUST;

2

He ocymecTBieHHbIX OBICTPBIX YTEHHii/CEK — YACTOTA YTEHHUS JAHHBIX C BbI-
3oBaMu (pyHkiuit API;

CopocoB "neHMBOH" 3amHCH/CEK — YACTOTA 3a[€lCTBOBAHMS "JEHMBOM" 3amu-
CH JIAHHBIX Ha JTUCK;

Crpanuu, "neHMBOH" 3aMMCH/CEK — 4YACTOTA BbIIOJHEHUS "JEHMBOH" 3amucu
IAHHBIX Ha IUCK;

CopocoB maHHBIX/CeK — 4YacTOTa COPOCOB JAHHBIX HA AMCK;

O Crpanuu cOpoca AaHHBIX/CEK — 4acTOTa COPOCOB CTPAHMIL HA AMCK.
lNMpoyeccop
O % 3arpykeHHOCTH Mpoleccopa — BpeMs Mpolleccopa st 00paboTK KOMaHII;

m

% padoTHI B TMOJB30BATEILCKOM PeXRHMME — IIPOIICHT PabOTHI TIpolieccopa B
TTOJTh30BATEIECKOM PEXUME;

% pabdoTBl B NMPUBHJIETHPOBAHHOM peXHMe — IIPOIIEHT paboTH TIpolieccopa
B TIPUBUJIETUPOBAHHOM pEXNME;

IpepbiBanmii/ceK — CKOPOCTb OOCTYXXWBAHUS AIMIAPaTHEIX TTPEPBIBAHUIA;

% wmpemenm DPC — mpolieHT BpeMeHM 0OpabOTKH BBI30BOB OTJIOKEHHBIX
pouenyp;

% BpeMeHH NpephIBAHUIA — TIPOIICHT BPEMEHHW OOCTYXMBAHUS aIllapaTHBIX
IpepbIBAHUIA;

IlocTaBieno B oyepens DPC/cek — cKOpOCTh YCTAHOBKHM OTIOXEHHBIX BBI3O-
BOB TIPOLIEAYP B OU€peb;

Cxkopocts DPC — cKOpoCTh YCTAaHOBKHU OTJIOKEHHBIX BBbIZOBOB MpOlIeayp B
ouepenb MeXAy TPephIBAHUSIMU TaiiMepa CUCTEMBI;

IIpouent BpemMeHH 0e3aeiCTBHSI — MTPOIIEHT BPEMEHU MPOCTOS TIPOIIECCOPA;

% Bpemenn C1 — TIpOLIeHT BpeMEHHU MIPOCTOsI TIporieccopa, TIPHU KOTOPOM HC-
nojb3yetcst nuraHue Cl;

% Bpemenn C2 — TIpOIICHT BpeMEHHU MPOCTOsI TIporieccopa, TIPpHU KOTOPOM HC-
nojib3yeTcst nutaHue C2;

% Bpemenn C3 — TIpOLICHT BpeMEHHU MPOCTOsI TIporieccopa, TPHU KOTOPOM HC-
nojb3yeTcst nutaHue C3;

C1 nepexomoB/ceK — CKOpOCTH Iepexoja Mpoleccopa B peskKUM IMPOCTOST, TIPH
KOTOpoM uctonb3yeTcs nutanue Cl;
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C2 nepexonoB/ceK — CKOPOCTb Iepexoja IMpoleccopa B pexXuM MPOCTOsl, NpU
KOTOpOM HcIojib3yeTcs nutanue C2;

C3 nepexonoB/ceK — CKOPOCTb Iepexoja IMpoleccopa B pexuM MPOCTOsl, NpU
KOTOpOM ucnojib3yeTcst nutaHue C3.

Mamsarp

a
a
a

a

[ I [ a

a

OummooK cTpaHuIbl/CeK — KOJMYECTBO OLIMOOK CChUIOK HA CTPAaHMIIbI;
HoctynHo daiiT — 0ObeM IMaMITH B OaiiTax;

BaiiT BblIeIEHHOH BUPTYAJBHOH NAMSATH — KOJUYECTBO BBIACJIEHHOW BUPTY-
aJIbHOU MaM4TH;

IIpeaen BbiAe/ieHHOH BMPTYAJbHOH maMaTH — pyOexX BBIIEIEHHOU BUPTyallb-
HOU MaMsTH;

3anmuch KOMMiA CTPAHWUIl/CeK — YKCJIO OIINOOK CTPAHWUIIH;
OmmoOoK TpaH3uTa/CeK — YMCJIO OLIMOOK B COCTOSIHMM TPaH3UTA;

Omm6ok 3ampoca o0HyJeHHsI/CeK — OIIMOKM CTPAHMIIbl, IPU PEleHUU KOTO-
pbix TpedyeTcsi cTpaHuia 0€3 Kakux-au0o JaHHbIX;

OO0MeH cTpaHdll B CeK — KOJMYECTBO UMTAEMBIX MM 3aIMCHIBAEMBIX Ha JUCK
CTPaHUL, B CEKYHIY;

BBox cTpaHun/ceK — YNCIIO CYMTAHHBIX CTPAHUIL,
Yrennii CTpaHui/ceK — KOJTMYECTBO UYTEHUH C JNCKA;
BeiBog, cTpanui/ceK — YMCIO U3MEHEHHBIX 3aMMMCHIBAEMBIX HA TUCK CTPAHUIL;

BaiiT B BbIrpy2kaeMOM CTPAHHMYHOM HyJie — o0beM B OaliTax cUCTeMHON obJjac-
TU NaMSITH;

Bajir B HeBbIIPY2XkaeMOM CTPAHMYHOM myjJe — 00beM B OaliTax crneLuaibHON
CHUCTEMHOI 00JIaCTU IaMSITU;

Onepaunﬁ BbIBOJA CTpElHI/lH/ CEK — CYCTUYMK HM3MCHCHHbIX 3daIlMCbIBACMbIX Ha
JUCK CTPAHULL;

Pacnpenenenmii B BbIrpyKaeMOM CTPAHMYHOM IyJle — KOJMYECTBO 3apOCOB
BbLAEJIEHHUS IIPOCTPAHCTBA B CUCTEMHOMI O0JIACTU MAMSITH;

Pacnpenenennii B HEBBITPYXKAa€MOM CTPAHMYHOM IyJie — KOJMYECTBO 3apPOCOB
BbLAEJAEHHUS IIPOCTPAHCTBA B CUCTEMHOMI O0JIACTU MAMSITH;

CBOOOIHBIX 3JIEMEHTOB TAOJHIBI CTPAHMI — YKCJIO HEUCIIOJIb3YeMBIX KOMIIO-
HEHTOB TabJMLbl CTPAHULI;

Baiit Kom-naMaTa — oOliee YUCI0 0AlT KALI-TTaAMSITH;
Baiit kKam-mamMaTi (MMK) — MAKCUMAJIBHOE YUCJIO OANT KOLU-MaMSITH;

Baiir B pe3nIeHTHOM CTPAHMYHOM IyJe — KOJMYECTBO OAaiiTOB B CTpaHMLAX
CTPaHUYHOTO TIYJIa;
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Bcero 0aiitr cucTeMHOro Koja — KOJIMYECTBO OaiiTOB Koja omnepalydOHHON
CUCTEMBbI;

PesungenTnpix 0aiiT CHCTEMHOr0 KOJA — KOJIMYECTBO OalTOB OOLIEro Koaa
OIepalMOHHON CUCTEMbI,;

Bcero Oailt cucremMHbIX IpailBepoB — KOJMYECTBO OaliTOB B 3arpy:KaeMbiX
CTPAHULIAX CUCTEMHBIX JPANBEPOB;

Pe3unenThbIX 0alT CHCTEMHBIX APAHBEPOB — KOJMYECTBO 0ANTOB OOLIEro Koja
CUCTEMHBbIX JIpaliBepoB;

Pe3unenthbix 0alT CHCTEMHOrO K31a — YUC/I0 0AlTOB CUCTEMHOIO KOIIIA;

% WCNOJb30BAHHS BbIIEIEHHOH MAMATH — TIPOIICHTHOE COOTHOIIEHUE BBIIE-
JgenHoi mamsitu (Committed Bytes) K rpaHulie BoiaeneHHoi namaru (Commit
Limit);

Joctynno Kb — konu4ecTBO KuUa100aiTOB JOCTYIIHOM MAMSITU;

O HocrynHo Mb — koauuyecTBO MeradailToB JOCTYITHOM MaMSsITH.
O6beKTbl
O CueTyHK NMPOUECCOB — YKCIIO MPOLECCOB B MOMEHT cbopa MHGboOpMalH;

a
a
a
a
a

CYeTYuK MOTOKOB — YNICJIO TTOTOKOB B MOMEHT cOopa WH(OpMAaIInH;
CueTyHK cOOBITHII — 41CI0 COOBITUII B MOMEHT cOopa MHMOpMaLuu;
Cuetunk cemadopoB — uucio ceMachopoB B MOMEHT cOopa nHGOpMaLIUK;
CYeTYuK MBIOTEKCOB — YHCJIO MBIOTEKCOB B MOMEHT cOopa MH(MOPMAIINH;

CyeTynK CeKIMii — 4MC/IO CeKIIMil B MOMEHT cOopa nHGOpMALIUH.

Dain nogkavyku

m

% WCNOb30BAHUSA — TIPOIICHT IpUMeHeHHs alira ToIKaYKy;

O % wncnoan3oBanusi (NMMK) — MAaKCUMMAJbHBIM IPOLEHT NpUMeHeHus daiina
TMOJKAUKH.

Cucrema

O Onepanmii urenns (aiiaoB/ceK — cpemHAs BeTUYMHA BCEX OMEpalMii YTCHUS

)

daitnoBoil cucTemsl;

Onepanmii 3amucu ¢ainoB/ceK — cpeIHsIs BEeIMYMHA BCeX OINEpaldii 3amich
daitnoBoil cucTemsl;

Onepanmii ynpasienus ¢aiiiaMu/ceK — cpenHssT BeJIUYNHA IMPOYMX OTIepaInii
aitnoBoil cucTemsl;

Baiir urennsa daiinoB/cek — cpemHee KOMWYECTBO OANTOB BCeX OIepalnii
yteHus1 paitioBoil cUCTEMBI;

Baiir 3amucu ¢aiinoB/cek — cpenHee KOIMYECTBO OalTOB BceX oOmepaluii
3anucu (pailioBOi CUCTEMBI;
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Baiir ynpasaennsi ¢aiinamu/cek — cpeaHee KOJMYECTBO OAMTOB MPOUYMX OIle-
pauuit aitioBoii CUCTEMBbI;

KonrekcTnbix HQpGKJIlO‘lGHP[ﬁ/ CE€K — KOJIMYCCTBO KOHTCKCTHbBIX HCpGKJIIO‘iCHMfI;
CucreMHbIx BI)ISOBOB/ CE€K — 4acCToTd CUCTCMHbIX BbI3OBOB,

DaiioBbIX omepanMii ¢ JAHHBIMH/CEK — YAcCTOTA 3aIlycKa omepamnii YTeHUsT u
3aIUCHU;

Bpems padoThl cHCTEMBI — KOJTMYECTBO CEKYHI PabOTHI CCTEMBI;
Jlauna ovepeam mpomeccopa — YUCIO OXUAAIOUINX TOTOKOB;

CyeTyHK mponeccoB — 4YMCJIO MPOLECCOB B MOMEHT cOopa nHGpOpMaIIUY;
CyeTYHK MOTOKOB — YUCJIO IOTOKOB B MOMEHT cOopa MH(pOpMaLUu;

Hcnpasnennii BbIPABHMBAHMSA/CEK — 4YAcTOTA OLIMOOK BBIPABHMBAHUS, MC-
MpaBJIsieMbIX CUCTEMOI;

O0pabdoTKa 0COOBIX CHTyamHii/ceK — JacToTa 00paboTKM OCOOBIX CUTYAIIUIA;

OMyJsamus IJIaBaomell TOYKH/CEeK — YacToTa SMYJISAINM TIJIABAIOIIEl TOYKH,
BBITIOJTHSIEMAsT CUCTEMOT;

% WCNOJIb30BaHHS KBOTHI peecTpa — IIPOIICHT MCIOIB30BAHUSA CHCTEMON 00-
el KBOTHI peecTpa.

lMpoyecc

o

o

% 3arpyKeHHOCTH HPOLECCOPA — I[IPOLEHT 3aTPAYEHHOrO BPEMEHM IIPOLECCO-
POM Ha BBITIOJIHEHUE IEUCTBUN;

% paGoTbl B MOJb30OBATEIbCKOM PEXKHME — IIPOLIEHT BPEMEHU, MPOBEACHHOIO
B I10JIb30BATEIbCKOM PEXHUME;

% padoTBl B NPUBHJIECTHPOBAHHOM PE€XKHME — IIPOLICHT BPEMEHU, [IPOBEAECHHO-
ro B MPUBWIETMPOBAHHOM 3aLUIIEHHOM PEXUME;

Baiit BupTyanbnoii mamMaTH (MMK) — MAaKCUMaJIbHOE KOJIMYECTBO OAHTOB BUp-
TYaJIbHOM MaMsTH, UCIIOJIb30BAHHON 3a BCE BpeMs IIPOIIECCOM;

Baiitr BupTyanbHOl maMsTH — KOJMYECTBO OAMTOB BUPTYAJIbHOM HAMSITHU, UC-
[OJIB3YIOLLENCA B HACTOALLEE BPEMS IIPOLIECCOM;

OumboK CTpaHuubl/CeK — 4YKUCJIO OLIMOOK CChUIOK MOTOKA HA CTPaHULbL B
CEKYHILY;

PaGouee mMHOXKeCTBO (MK) — MAKCUMAJIBHOE KOJUYECTBO OAWTOB CTPAHWIIL
MaMsTH, UCIOIb30BAHHBIX 32 BCE BPEMSI IIPOLIECCOM;

PaGouee MHOKECTBO — KOJHMYECTBO OANTOB CTpPAHWI[ IaMSITH, HCIONB3YIO-
IIUXCSI B HACTOSIIIIEE BPEMSI;

Baiir ¢aiina nmoaxayku (MMK) — MAaKCHMAaJIbHOE KOJUYECTBO OalToB dhaiiia
TTOIKAYK;
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Baijir ¢aiina nogkayku — KojauMuyecTBO OailToB (aiiyla moaKauku, MCIOJAb3YI0-
IIETOCS B HACTOSIIIIEE BPEMSI;

BaiiT HCKII0YNTEIbHOTO MOJb30BAHMS — KOJIMYECTBO BblJIEICHHbIX OAHTOB Ia-
MSTU, UCITOJIB3YIOUIUXCSA ITEPCOHAIBHO,

CyeT4HK MOTOKOB — KOJMYECTBO aKTHBHbIX IIOTOKOB;

basoBblii mpropuTeT — 0a30BbIN MPUOPUTET AAHHOIO IPOLIECCa OTHOCUTENbHO
0011iero 6a30BOro PUOPUTETA;

IIpomno BpeMenn (CeK) — KOJMYECTBO CEKYHJ BbIIOJHEHUS IPOLIeCcca;
Nnentudukarop npouecca — YUCAEHHBIN UASHTU(UKATOP MTpolEcca;

Koa (ID) co3aaBmero mpoumecca — KoJ IIpoliecca, CO3Aalolero JaHHbIA Mpo-
1mecc;

Baiit B BBIrpy’KaeMOM CTPAHMYHOM IMyJie — 3aIpallliBacMoe KOJIMYecTBO Oaii-
TOB TIAMSITH JJISI CTPAHMII BRITPYKA€MOTO CTPAHUIHOTO TIyJIa;

Baiir B HeBbIrpy’kaeMOM CTPAHMYHOM Iyjie — 3aIPAIIMBAEMOE KOJIMYECTBO
0aifTOB MAMSATH JUTSI CTPAHUIL HEBBITPYKAEMOTO CTPAHUYIHOTO TIYIIa;

CyeTynK AECKPHUNTOPOB — KOJMYECTBO OTKPBITHIX B HACTOMLIEE BpeMs AECK-
PUITOPOB;

1/O-onepanmii YTeHHs B CEK — CKOPOCTb YT€HUS IIPU BBOJAE-BbIBO/IE;
1/O-onepanmii 3amucH B C€K — CKOPOCTb 3aMMCHU IIPU BBOAE-BbIBOJE;

I/O-onepanmmii ¢ AaHHBIMM B C€K — CKOPOCTb YTEHWSI W 3allMCU TIPW BBOJIE-
BBIBOIIC;

I/O-npounx omepammii B CeK — CKOpPOCTb IIPOYMX OIEpaiii MIpH BBOIE-
BBIBOIIC;

I/O-urenne 0aiiT B C€K — CKOPOCTh YTE€HHS GANTOB TIPH BBOJC-BEHIBOJIC;
1/0-3anuch O6aiiT B CeK — CKOPOCTh 3anucy OaiiTOB MpU BBONE-BbIBOJE;

1/0O-00men nannpiMu, 0afiT B CEK — CKOPOCTb UTEHMS M 3alMCU IIPU BBOIE-
BbIBOJIE;

I/O-npounx OaiiT B CeK — CKOpPOCTh Iepenayd Npouux OaiTOB IpU BBOIE-
BBIBO/IE.

lMorok

m

m

m

% 3arpy’ReHHOCTH MPoIeccopa — TIPOIIEHT 3aTpadyeHHOTO BpeMEHH TIPOIecCO-
POM Ha BBIIOJHEHUE NCHCTBUI;

% padoThI B MOJb30BATEIBCKOM PeXHMME — TIPOIIEHT BPEMEHU, IPOBEACHHOTO
B TIOJIB30BATETHCKOM PEXKMME;

% paboTHl B NMPHBHIIETHPOBAHHOM pPeXHMMEe — TIPOIICHT BpeMeHHU, TIPOBEICHHO-
TO B MIPUBWJICTHPOBAHHOM 3aIIUIIEHHOM PEXUME;
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KonTekcTHBIX mepeKoYennii/ceK — KOJMYeCTBO KOHTEKCTHbBIX MEePEKIIOUEHUI;
IIpomio BpeMenn (CeK) — KOJMYECTBO CEKYH/ BbIMOJHEHMS IOTOKA;
Texkymmii npuoOpUTET — TEKYIIMI NMHAMUYECKUN NPUOPUTET IIOTOKA;
ba3oBblii npuopuTeT — TEKYIMII 0a30BbI MPUOPUTET TIOTOKA;

Havanbublii aapec — HayalbHbBINM aapec BUPTYaIbHOM MaMSITH;

CocTosiHMe MOTOKA — YUCIOBOE 3HAUEHUE TEKYIIEro COCTOSIHUSI TTOTOKA;

lefl‘llflﬂa COCTOSAHUA OKHAAHUA MJIA MOTOKA — YUC/IOBOC 3HAYCHUE COCTOAHUA
OKMNOaHUS ITOTOKA,

HNnenmudukarop npoumecca — YMCAEHHbINH MASHTU(MUKATOP MPOLECCa;

HNaenTupukaTop noToKa — 4YMCACHHbIA MASHTU(MUKATOP IOTOKA.

Ob6beKT "3agaHne”

m

m

TeKymuii NMPOUEHT BpeMEHM MNpOHEccopa — TPOLIEHT BPEMEHU, 3aTpavyeHHbIi
Ha BbIIOJHEHUE KOIA MPOrPaMMbl;

Texkymmii % BpeMeHH B NOJIb3. peXKMMe — TIPOLIEHT BpeMEHU, 3aTpadyeHHBIN Ha
BbIITOJIHEHUE KOAA IPOrpaMMbl B IOJIb30BATEIbCKOM PEXUME;

Texkymmii % BpeMeHH B pexXuMe sAApa — TPOILIEHT BpeMEHHU, 3aTpavyeHHBIN Ha
BbIITOJIHEHUE KOAA IPOrpaMMbl B PEKUME SIApa;

3a naHnblii MEpUOA MCEK Mpoleccopa — BpeMs B MUJUIMCEKYHJAX, 3aTpayeH-
HOE HA BBIITOJIHEHUE BCEX IIPOIIECCOB;

3a naHHblii MEpUOA MCEK MOJib3. pPeXMMa — BpeMsl B MUJUIMCEKYHJax, 3aTpa-
YeHHOE Ha BBIIOJHEHME BCEX IIPOLIECCOB B M10J1b30BATEILCKOM PEXKUME;

3a nanHblii MEpUOA MCEK PeXHMA SAPA — BPEMS B MULIMCEKYHIAX, 3aTPaueH-
HOE Ha BbIIOJIHEHUE BCEX IIPOLECCOB B PEXUME $111pa;

Bcero mcek mpoueccopa — BpeMsl B MWUIMCEKYHJAX, 3aTPAu€HHOE HA BbIIOJ-
HEHUe BCeX IPOIIECCOB;

Bcero mcek moJib3. Pe€XKHMMA — BpEMA B MUJUIMCCKYHAAX, 34aTpa4€HHOC HA Bbl-
IOJIHEHUE BCEX ITPOLECCOB B I10JIb30BATC/ILCKOM PCKUME;

Bcero mcek pexuma sapa — BpeMs B MWUIMCEKYH/IAX, 3aTPAYEHHOE HA Bbl-
[OJIHEHUE BCEX IIPOLECCOB B PEKUME $1/1pa;

OOMeH cTpaHmi B CEK — CKOPOCTb IPOMCXOXIEHMS OLIMOOK CTpaHMI] B ce-
KyHIy;

OO0muii cyeTYMK MpoueccoB — oO0lIee KOJMYECTBO aKTHMBHBIX M 3aBEepPLUEHHbIX
MPOLIECCOB,

CueTYHK AKTHBHBIX npoueccoB — KOJIMNYCCTBO dAKTHBHbLIX ITPOLIECCOB;

CueTunk 3aBCPIHICHHBIX MPOLHECCOB — KOJMYECTBO 3ABEPUHICHHLIX IMTPOLECCOB.
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MNMogpobHo 06 obbekTe "3agarHune”

o

o

% 3arpyKeHHOCTH NPOIECCOopa — IMPOLEHT 3aTPAYEHHOI0 BPEMEHU IIPOLIECCO-
POM Ha BBIIOJHEHUE NCHCTBUI;

% paGoTbl B MOJb30OBATEIbCKOM PEXKHME — IIPOLIEHT BPEMEHU, MPOBEACHHOIO
B I10JIb30BATEIbCKOM PEXHUME;

% padoThl B NPUBUIETMPOBAHHOM PEXKHMME — IIPOLICHT BPEMEHU, [IPOBEAEHHO-
ro B NPUBWIETMPOBAHHOM 3ALUILIEHHOM PEXUME;

Baiit BupTyanbnoii mamMaTH (MMK) — MAaKCUMaJIbHOE KOJIMYECTBO OAHTOB BUp-
TYaJIbHOM MaMsTH, UCIIOJIb30BAHHON 3a BCe BpeMsl IIPOLIECCOM;

Baiit BHpTYaJbHOH HAMATH — KOJUYECTBO OANUTOB BUPTYAIbHOI MaMSITH, UC-
[10J1b3YIOLLENC B HACTOALEE BPEMS [IPOLIECCOM;

O].[[I/lﬁ()l( CTpaHI/IllBI/CeK — YHUCJIO OLINOOK CCBIJIOK IIOTOKAa Ha CTpaHUIbI B
CeKyHIY;

PaGouee mHOXKeCTBO (MK) — MAKCUMAJIBHOE KOJUYECTBO OAWTOB CTPAHWIIL
TIaMSTH, UCTIOJTb30BAHHBIX 32 BCE BPEMSI ITPOIIECCOM;

PaGouee MHOKECTBO — KOJWYECTBO OANTOB CTPAHUIL IaMSITH, HMCIONB3YIO-
IIUXCSI B HACTOSIIIIEE BPEMS;

Baiir daiina nmoakaukm (MMK) — MAaKCHMAaJIbHOE KOJUYECTBO OalToB dhaiiia
TIOIKAYK;

Baiit ¢aiina mogkaukm — KojuuyecTBo OaTOB dhaiiyia moaKayKu, UCIONb3YI0-
1Ierocsl B HACTOSIIIEE BPEMSI;

BaiiT MCKII0YNTEIbHOTO NOJb30BAHMS — KOJMYECTBO BbIACAEHHbIX OAMTOB Ia-
MSTU, UCITOJIB3YIOIIUXCSA IMEPCOHAIBHO,

CuyeTYHK MOTOKOB — KOJMYECTBO aKTHBHbIX IIOTOKOB;

basoBblil mpuopuTeT — 0A30BbIil NPUOPUTET AAHHOIO IIPOIIECCa OTHOCUTENbHO
0011iero 6a30BOro PUOPUTETA;

IIpomno BpeMenn (CeK) — KOJIMYECTBO CEKYHJ BBIIOJHEHUS IPOLIECCa;
Nnentudukarop npouecca — YKUCIEHHBIN UAEHTUGhUKATOP Mpoliecca;

Koa (ID) co3naBmiero mpomecca — Koj Ipoiiecca, CO3[aBlIero JaHHBbIM Mpo-
1mecc;

Baiitr B BBIrpy’KaeMOM CTPAHMYHOM IyJie — 3aIlpalliBacMoe KOJMYeCcTBO Oaii-
TOB TIAMSITH JJISI CTPAHMII BRITPYKA€MOTO CTPAHUYHOTO TIyJIa;

Baiir B HeBBITpY’)KaeMOM CTPAHHYHOM TNyje — 3aIpalIiBacMoe KOJIMYECTBO
0aifTOB MaMSTH [UTSI CTPAHUIL HEBBITPYKAEMOTO CTPAHUYIHOTO TIYIIa;

CyeTynK AECKPHUNTOPOB — KOJMYECTBO OTKPBITHIX B HACTOSIIEE BpEeMs AECK-
PUIITOPOB;

1/O-onepanmii YTeHHs B CEK — CKOPOCTb YT€HUS IIPU BBOJE-BbIBO/IE;
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1/O-onepanmii 3amucH B Ce€K — CKOPOCTb 3aMMCHU IIPU BBOAE-BbIBOJE;

I/O-onepanmii ¢ AaAHHBIMM B C€K — CKOPOCTb YT€HMSl U 3aluCU IIPU BBOIE-
BbIBOJIE;

I/O-npounx omepanmii B CeK — CKOPOCTb MPOYUX OIEpaluii NpU BBOIE-
BbIBOJIE;

1/O-urenne GaiiT B C€K — CKOPOCTb UT€HUsT OAMTOB IpM BBOAE-BbIBOJE;
1/0-3anuch 6aiiT B CeK — CKOPOCTh 3anucy O0aiiTOB MpU BBOIE-BbIBOJE;

1/O-00mMeH naHHbIMH, 0aiiT B CEK — CKOPOCTb UTEHWS W 3alUCU TIPU BBOIE-
BbIBOJIE;

I/O-npounx OaiiT B CeK — CKOPOCTh Ilepenayn MpouYnx OalTOB IpPU BBOIE-
BbIBO/IE.

lopt RAS

auouoaugaoaaa

aouoaooadaa

Ilepenano 6aiiT — KOJIMUYECTBO TIepeIaHHBIX OANTOB;

IoaydeHo 6aiiT — KOMUYECTBO TOJYICHHBIX OANTOB;

Kanpos nepenano — KonuyecTBO MepeIaHHbIX KaApPOB;

IloayyeHo KaapoB — KOJMYECTBO IOJYYEHHBIX KAIpOB;

IIpoueHT cxkaTus HA BbIXOE — IIPOLIEHT CKATHS NepeaaBaeMoil MHQpOpMAaLIMY;
IIpomeHT cXKaTHA HA BXOIE — IIPOIIEHT CXKATHS TIOJyIaeMoit MH(MOPMAIINH;
Omuook CRC — 4yncio ommboK KOHTPOIBHBIX CYMM;

OmmboK TaiiM-ayra — YnciIo ONIMOOK TaliM-ayTa;

Ommook nepenoJIHCHUA mocjaca. nmopra — 4Yucio omndoK HNEPENOTHEHUA T10-
CJIEAOBATCJABHOTIO ITOPTA,

OmmOoK BBIPABHHBAHMS — YUCJIO OIINOOK BHIPABHUBAHUSI;

Omnbok nepenoanenns O0ydepa — uuciio olMOOK nepenosHeHus: Oydepa;
Bcero ommbok — Bcero npoucxoasiyx olmnooxk;

Ilepenano GaiiT/ceK — CKOpPOCTb IEPeIABAEMbIX TAHHBIX B CEKYH/Y;
IoaydyeHo GaiiT/ceK — CKOPOCTh TPUHUMAECMBIX JAHHBIX B CEKYHY;
Ilepenano KaapoB/ceK — 4yacToTa TepenaBaeMbIX KaIpoB B CEKYHIY;
IloaydeHo KaapoB/ceK — YacTOTa MOTYIaeMBIX KJIPOB B CEKYHIY;

O Bcero omm00K/ceK — 4acToTa BCeX MPOUCXOISLIUX OILIMOOK.

Bcero RAS

a
a

Ilepeaano GaiiT — KOJIMYECTBO IEepeAaHHbIX OANTOB,;

IoaydeHo 6aiiT — KOTMYIECTBO MOJTYYEHHBIX OANTOB;



naga 5. Pabota c npocpatinepom PIX for Windows 109

gaaaq

gaououauaoaaaan

Kanpos nepenano — xonuyecTBO MepeIaHHbIX KaapOB;
IloaydeHo KaapoB — KOJMYECTBO IOJYYEHHBIX KAIpOB;

IIpomenT cKaTMs Ha BBIXOAEe — IIPOIIEHT CXATHUS TiepeaaBacMoil MHQpopMa-
LUM;

IIpomeHT cXKaTHA HA BXOIE — TIPOLICHT CXKATHUSI TTOJNydaeMoi MHGOPMAIINN;
Omuook CRC — 4yncio ommboK KOHTPOJBHBIX CYMM;
OmnboK TaiiM-ayTa — 4uCI0 OLIMOOK TaliM-ayTa;

OmmooK mepenosmeHHs Mocjel. MOpPTa — YKUCIO OLUMOOK IMEPEernoJHEeHUs IO-
CJIe0BATEIbHOIO MOPTA;

Omm0oK BBIPABHHBAHMS — YNCJIO OIIMOOK BHIPAaBHUBAHUS;

Ommook nepenojHeHns 0ydepa — ynciIo ommboOK NepenoTHeHns oydepa;
Bcero ommboKk — Bcero npoucxoasiyx oluodox;

Ilepenano 6aiiT/ceK — CKOpPOCTb IEPeaABAEMbIX TAHHBIX B CEKYH/Y;
IloaydeHo HaiiT/ceK — CKOPOCTH IPUHNUMAEMBIX TaHHBIX B CEKYHIY;
Ilepenano KaapoB/ceK — JacToTa NepeaaBacMbIX KaapoB B CEKYHIY;
IloaydeHo KaapoB/ceK — 4acToTa MOJYYaeMbIX KQJAPOB B CEKYHIY;

Bcero omm6oKk/cek — yacToTa BCeX MPOUCXOISIIUX OLIUOOK;

O Bcero noax/oYeHMid — YUCIO MOAKIIOUEHUN YAAJIEHHOTO JOCTYyIA.

Cnyx6a RSVP

o

[ [ R R [y

CereBbIx HHTEP(EHCOB — KOJIMYECTBO MCIIONb3YIOIMXCS CETEBbIX MHTEphei-
COB;
CeTeBbIX COKETOB — KOJIMYECTBO MCIIONb3YIOLIUXCS COKETOB;
TaiimepoB — KOJIMYECTBO YCTAHOBJIEHHBIX COOBITUI TaliMepa;
CeancoB RSVP — akrtuBHbIX ceaHcoB RSVP;

Knuentsl QoS — akTuBHbIX OpuioxeHuii ¢ QoS;

OrnpaBureneii ¢ aeiicTeyiomei QoS — uuciio cooOLIEHUI, OTIPABICHHbIX
JUIs1 OTIIpaBUTENEN ¢ aeiicTByloleil QoS;

IHonyyareneit ¢ aeiictByiomeid QoS — uucio cooOlLUEeHUI, OTOPABIEHHbIX s
nojiyyareneil ¢ aeicryrolieir QoS;

Ommook 3ampocoB Q0S — KoJIMYeCTBO OIMMOOK 3aMpPOCOB IPUIOKEHHUHA C
QosS;

Omnb6ok ornpaBku Q0S — KOJMUYECTBO OLUMOOUYHBIX YBEIOMICHUI;
Veenomiennii Q0S — KOJIMYECTBO TOCTABIEHHBIX YBEIOMICHUI;

BaiitoB B yBemomiaenmsix QoS — KoiamyecTBO OaliTOB B OCTAaBJIEHHBIX yBe-
JOMJTCHUSX.
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Bcero 3amanmii Hame4aTano — KOJJMYECTBO HAlleYaTaHHBIX 3aIaHUI;
IleyaTaembix DaiiT/ceK — KOJMYECTBO II€UYaTAEMbIX OAMTOB B CEKYH/Y;
Bcero HamewataHo cTpandn — o0lee KOJUYSCTBO HaNleYaTaHHBIX CTPAHMII;
3aganmii — KOJMYECTBO 3alaHUI B OUepean IedaTu;

CChLIOK — KOJIMYECTBO CChUIOK Ha IMPUHTED;

MakKCcHMYM CCBUIOK — MAKCHMMAaJbHOE KOJMYECTBO CChLIOK HA MPUHTED;

3anganmii, o0padaTbiBaeMBIX IHCHETYEPOM OYEPEdH — KOJHMYECTBO 3amaHU,
00pabarbiBa€MbIX AMCIETYCPOM OUYEPEIN;

MaxkcamMyM 3amaHmii, 00padaTbiBaeMbIX AMCHETIEPOM — MAKCHMAJIBHOE KOJIM-
4eCTBO 3a1aHuii, 00padaTbiBAEMbIX IUCIETYCPOM OUEPEIIM;

Ommb6ok "OrcyrcrByer Oymara” — 4uciao olMOOK M3-3a OTCYTCTBUSI Oymaru;

Ommook "IlpunTep He roToB"” — umciao ommbok ¢ TomeTkoit "[lpuHTEp He
roToB";
OmmooK 3amanmii — oOIIee YNCIo oMnboK;

Bbi30BOB HymepauuM ceTeBOro mpuHTEpa — 00lllee YKCIO BbI30BOB CETEBOTO
TIpUHTEPA;

Bbi30BOB 100aBIEHAST CETEBOTO MPHHTEPA — OOIIEe YHMCIO OCTATBHBIX BHI30BOB
CETEeBOro IPUHTEPA.

TenegpoHus

a
a

o

JInnuii — KO/NIMYECTBO JMHUM 118 O6CJ1}/)KI/IB3HI/I$1 KOMIIBIOTCPOM,;

TenegoHHbIX YCTPOHCTB — KOJIMYECTBO TeA€(GOHHbBIX YCTPOUCTB WISl OOCTYKU-
BaHUSI KOMIIbIOTEPOM;

AKTHBHBIX JMHHA — KOJMYECTBO AKTHUBHBIX JIMHUK U OOCIYXKMBAHUS KOM-
MbIOTEPOM;

AKTHBHBIX TeJe()OHOB — KOJMYECTBO AKTMBHBIX TeJe(OHHBIX YCTPOHCTB AJIs
O0OCTY>KUBAHUS KOMITBIOTEPOM;

Hcxonammx 3BOHKOB/CEK — 4acTOTa MCXOMSIIMX 3BOHKOB B CEKYH/Y;

BXO}I}[HH/IX 3BOHKOB/ CEK — 4dcCcToTa BXOJALIMX OTBEYCHHbBIX 3BOHKOB B CC-
KyHIY;

Hpnnomeﬂnﬁ-mnemon — KOJIMYECTBO MCIIOJIb3YCMbIX HpMJlO)KeHHfI;
TeKyumx HCXOIAIMUX 3BOHKOB — MCXOOAIINX 3BOHKOB B CEKYHAY,

O TeKymux BXOAAIIMX 3BOHKOB — BXOJSIIINX 3BOHKOB B CEKYHY.
CereBoii uHTepgbeiic
O Bcero 6aiiT/ceK — CKOpPOCTh TIpreMa U TIOCBIIKN 0AfTOB;

o

IlakeroB/ceK — yacToTa MpUeMa U MOChUIKU OAMTOB B CEKYH/Y;
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O IloayyeHo maKeToB/CeK — YACTOTA MOJYYEHMS ITAKETOB B CEKYHIY;
O OrnpaBiieHO NAKETOB/CEK — YacTOTa OTIPABKM ITAKETOB B CEKYH/Y;

O Tekymas mpomycKHasi CIOCOOHOCTb — TEKyIas MPOMYCKHAsI CIIOCOOHOCTD Ou-
TOB B CEKYHIY;

O Iloaydyeno HaiiT/ceK — CKOpPOCTh TTONyYeHUsI GANTOB B CEKYHY;

O IloayyeHo oOmHOAAPECHBIX MAKETOB/CEK — 4YACTOTA Tepelayll OTHOAMPECHBIX
ITAKETOB B CEKYHIY;

O IloayyeHo HeOTHOAAPECHBIX MAKETOB/CEK — YaCTOTAa Iepenayd HeOmHOAapec-
HbIX [1AKETOB B CEKYHY;

O Or0pomeno moJy4YeHHBIX MAKETOB — KOJMYECTBO MOJYYEHHBIX OTOPOLIEHHBIX
MaKETOB;

O IlonyyeHo nakeTOB ¢ OMMOKAMH — KOJMYECTBO IIOJYYEHHBIX IIAKETOB C
OlLIMOKAMU;

O Heomo3nano MOJYYCHHBIX NMAKETOB — KOJMYECTBO IMOJIYYECHHDBIX 0T6pOH_I6HHBTX
HEOIMO3HAHHBIX IMAaKETOB,

O OrnpaBiieHo 0aiiT/CeK — CKOPOCTH OTIIPABKU OANTOB B CEKYHIY;

O OrnpaBiieHO OJHOAIPECHBIX MAKETOB/CEK — YaCTOTA OTIIPABICHMS OIHOAAPEC-
HbIX IIAKETOB B CEKYHIY;

O OrnpaBjieHO HEOXHOAAPECHBIX MAKETOB/CEK — YacTOTa OTIPABAEHUS] HEOMHO-
aJIPEeCHBIX MMAKETOB B CEKYHY;

O Hcxoasammx NAaKeTOB OTOPOIEHO — KOJMYECTBO OTOPOLIEHHBIX UCXOASLIUX
[1AKETOB;

O Hcxondmmx NAKETOB ¢ OMHAOKAMH — KOJMYECTBO HEOTIPABICHHBIX MAKETOB
¢ omuOKaMu;

O Jlnuna ovepemd BbIBOAA — KOJHMYECTBO WCXOMASIINX ITAKETOB B OYEpPEIN BBI-
Bona.

P

O JlararpamMm/ceK — 4acToTa IMpUeMa M OTIPABKU NaTarpaMm;

O Iloayyeno mararpamMm/ceK — 4acToTa IIpUeMa AaTarpaMM;

O IloaydyeHo mararpaMM ¢ OMIHOKAMH 3aroJi0BKa — KOJIMYECTBO TOJYYCHHBIX OT-
OpOIIeHHBIX JaTarpaMM HM3-3a OIMMOOK B 3aroJIOBKE;

O IloayyeHo AaTarpaMM ¢ OIMOKAMH ajapeca — KOJWYECTBO IOJTYYEHHBIX OT-
OpOIIeHHBIX JaTarpaMM M3-3a OIINOOK B ajpece;

O Ilepecnano mararpaMM/CeK — 4YacToTa TOJYYECHHS AaTtarpaMM ST UX Oaib-
HEUIIEeN TepeEChUIKY;

O IloayyeHo JaTarpaMM HEONO3HAHHOTO MOTOKA — KOJMYECTBO IOJYYEHHBIX OT-
OpoOIIeHHBIX JaTarpaMM M3-3a OIMMOOK TIPOTOKOIIA;
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O10pomeno moayYeHHbIX AATATPAMM — KOJMYECTBO IMOJYYEHHBIX OTOPOILIEH-
HBIX JlaTarpaMm;

JlocTaBjieHO TOJYYEHHbIX [ATATPAMM/CEK — YacTOTa IOCTaBKM Jararpamm
MPOTOKOJIAM;
OtnpaBiieHO AaTarpamMMm/ceK — 4acToTa OTMPABIEHHbIX JaTarpaMM B CEKYHY;

Hcxonammx aaTarpaMM OTOPOIEHO — KOJMYECTBO MCXOISAIINX OTOPOIIEHHBIX
JaTarpaMM;

Hcxopasmmx gararpamv ¢ ommoOkoii "Her mapmpyra” — KOJUYeCTBO UCXOISI-
X OTOPOIIEHHBIX JaTarpamMM u3-3a omndxu "HeT mapuipyra";

IoayyeHo ¢pparMeHTOB/CE€K — YACTOTA TOJYIeHUST (pparMeHTOB B CEKYHAY TSI
cOopKu;

CoOpano ¢parMenToB/ceK — yacToTa COOpPKU (PpParMeHTOB;
OmnboK npu cOopke (PParMeHTOB — YUC/I0 BOZHUKILUX MPU cOOpKE OLIMOOK;

DparMeHTHPOBAHO AATATPAMM/CEK — dYacToTa (parMeHTHPOBAHUS JaTarpamMmm
B CCKYHIY,

OmmoOok npn ¢parMenTAlAA — KOJWYESCTBO OTOPOIIEHHBIX JararpaMmM, TO.I-
Jexanmx (gpparMeHTalum;

O Co3aano ¢parMenToB/CeK — 4acToTa CO3AaHuUs1 HGPArMEHTOB B CEKYHIY.
ICMP
O Coo0mennii/cek — 4yacToTa MpueMa-oTIpPaBKU COOOILIEHUI B CEKYH/Y;

a
a

IoaydeHo coodmennii/ceK — JacToTa IMpreMa COOOIIeHU B CEKYHIIY;

OmuOoK NpH TOJyYeHHH COOOIEHHii — KOJIMYECTBO OIMMOOK TIPU TONyYEHUH
COODIIEHUIA;

ITonyyeno coodmenuii "Dest. Unreachable” — xosiuyecTBO mojlyyeHHBIX CO-
OOLIeHUI O HEAOCTHXKUMOCTA MECTOHAXOXKICHUSL;

IHonyyeno coobmennii "Time Exceeded” — Kon1u4ecTBO MONYYEHHbIX COOOLIE-
HUiT 00 UCTEYEHUM BPEMEHU;

IHonyyeno coodmenmii "Parameter Problem” — koiuuyecTBO MOJYYEHHBIX CO-
00l1LeHUIT 00 OLIMOOYHbIX ITapaMeTpax;

Ioayyeno coodmennii "Source Quench” — KoMMUYeCTBO MOJTYIEHHBIX COOOIIIE-
HUI 0 HEXBAaTKe BpeMeHU 00pabOTKU;

IloayyeHo cooOmennii 0 mepeHANPABJIECHAH/CEK — YaCTOTAa TONYYEHUs] COOD-
IIEHUI O MEpEeHANPABIEHUM;

IloaydeHo 3X0-CO00IEHHii/CeK — JacTOTa TIpHeMa 3X0-COOOIIEHMI;
Ilony4eHo 3X0-0TBETOB/CEK — 4YACTOTA IIPUEMA DXO-OTBETOB;

IloayyeHo 3ampocoB Ha MTAMNI BPEMEHH/CEK — YacTOTa IIpueMa COOOIIEHUIT
C 3aIPOCOM Ha LUTAMII BPEMEHU;
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IloayyeHo oTBETOB IITAMIIA BPEMEHH/CEK — 4YAcTOTa IIpUeMa COOOIIEHUH C
OTBETOM Ha IITaMIT BpeMEHHU,

IloayyeHo 3ampocoB Ha MACKY aapeca — KOJMYECTBO IPUHSITBIX COOOIIEHMUIA
C 3aIPOCOM MACKM a/Ipeca;

IloaydyeHo OTBETOB C MACKOH aapeca — KOJMYECTBO IPUHATHIX COOOIIEHUIA
C OTBETOM Ha 3aIpoC MACKM aIpeca;

OT1npaBiieHO COOOMIEHMIA/CeK — JacTOTa OTIPABKI COOOIIEHUI;

OmnboK MCXOAAMMX COOOMIEHHIA — KOJIMUYECTBO HEOTIPABJIEHHBIX M3-32 OILIK-
0OOK COOOIIEeHNI;

Ornpasieno coodmenuii "Destination Unreachable” — xonnyecTBo oTIpaB-
JIEHHBIX COOOIIEHNH 0 HEMOCTIKMMOCTH MECTOHAXOXICHUSI;

Ornpaeieno coodmennii "Time Exceeded” — KoiMuecTBO OTHpPaBICHHBIX CO-
OOLLEHUIT 00 UCTEYEHUU BPEMEHMU;

OrnpaeieHo coodmennii "Parameter Problem" — konuuecTBo oTHpaB/ieHHbIX
COO0LIEHUH 00 OLIMOOYHBIX TAPAMETPAX;

OrnpasiieHo coodmennii "Source Quench” — Koixm4ecTBO OTHMPaBIEHHBIX CO-

OOLLIEHUIT 0 HEXBATKE BpeMEHU 00padOTKU;

OtnpasyieHo cOO0MEHHIT 0 MEPEHATPABIEHAN — YACTOTA OTIIPABKU COOOIIEHUT
0 TIepeHaITpaB/IeHNN;

OT1npaBiieHO 3X0-COO0IEHHii/CeK — YacTOTa OTIPABKU 3XO-COOOIICHUI;
O1npasiieHO 3X0-0TBETOB/CEK — 4acTOTa OTIPABKU 9XO-OTBETOB;

OT1npaBiieHO 3anMpOCOB HA WITAMI BPEMEHH/CEK — 4YacTOTa OTIPABKU COOOIle-
HMII ¢ 3aIpPOCOM Ha LITAMII BPEMEHMU;

OTnpaBjieHO OTBETOB IMITAMNA BPEMEHH/CEK — YACTOTA OTIPABKU COOOIIEHUN
C OTBETOM Ha 1LTAMII BPEMEHU;

OTtnpaBiieHO 3amMpoCcOB HA MACKY aJpeca — KOJUYECTBO OTIPAaBIEHHBIX CO00-
IEHNH ¢ 3aIPOCOM MAacKM ajpeca;

OT1npaBiieHO OTBETOB ¢ MACKOH ajpeca — KOJMYECTBO OTIPABIEHHBIX CO00-
IIEHWI ¢ OTBETOM Ha 3aIlpoc MAcKM ajpeca.

TCP

a
a

a
a
a

CeI‘MeHTOB/ CE€K — 4acToTa IpueMa U OTIIPABICHUA CCIMCHTOB;

YcTaHOB/IECHO MOAKIIOYEHHMH — 4uCI0 IoAkIoyeHuil ¢ cocrtogHueM ESTAB-
LISHED unu CLOSE-WAIT;

AKTHBHBIX NOJIKJIIOUEHMIA — 41CcI0 TToakTodeHnit B coctogHU SYN-SENT;
ITaccMBHBIX MOAKMOYEHHI — Ylc/IO MOAKIOUeHn B coctossHun SYN-RCVD;

Orka3oB noakiIoYeHumii — yucio noaxiayeHuir B cocroaHuu CLOSED u
LISTEN;
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O COpocoB NOAKIIOYEHMH — YUCIO MEPEXOJAOB MOJKIIOYEHUII B COCTOSIHUE
CLOSED;

O IloayyeHo CeTMEHTOB/CEK — YACTOTA IIOJyYeHUs CETMEHTOB;
O OrnpaBiieHO CeTMEHTOB/CEK — YaCcTOTa OTIIPABICHUSI CETMEHTOB;

O IlepeoTnpaBiieHO CErMEHTOB/CEK — YacTOTa TEPEOTIIPABICHUS OTIPABIEHHBIX
paHee CerMeHTOB.

ubpP
O JlararpamMM/ceK — 4acToTa OTIIPABICHUS MWW TIpHEeMa JaTarpamm;

O Iloayyeno pararpamMm/ceK — 4YacTOTa JTOCTAaBKM JaTarpaMM ITOJb30BATEIIO
npotokoja UDP;

O Jlararpamm "No Port"/cek — yactora monyyeHus JatarpaMM C OTCYTCTBUEM
TIPUIOKEHNS B MECTOHAXOKICHNN;

O IlonyyeHo aararpamm ¢ JPYrAMH OMIMOKAMM — 4acTOTA MOJYYEHUS HENOCTaB-
JIEHHBIX JaTarpamm;

O OrnpaBiieHO AaTarpamMMm/ceK — 4acToTa OTIPABKU JATarpaMM.

CeaHc cnyx6 TepmuHasioB

O % 3arpyKeHHOCTH MPOIECCOpa — TIPOIIEHT 3aTPaYeHHOTO BpeMEHH TIPOIeCCO-
POM Ha BBIIOJHEHUE NCHCTBUI;

O % paboThl B MOJb30BATEIBCKOM pPeXHME — TIPOIEHT BPEMEHU, IPOBEICHHOTO
B TIOJIB30BATETHCKOM PEXKMME;

O % paGoThl B NPHBHIIETUPOBAHHOM PeXHMMEe — TIPOIICHT BpeMeHU, TIPOBEICHHO-
TO B NIPUBWJICTHPOBAHHOM 3aIIUIIEHHOM PEXMUME;

O BaiiT BupTyanbHON NMaMATH (MMK) — MaKCUMAaJIbHOE KOJIUYECTBO OANTOB BUP-
TYaJIbHOM MaMsITH, UCTIOJIb30BAHHOM 3a BCE BPEMSI IIPOLIECCOM;

O BaiiT BAPTYaJbHOH HNAMITH — KOJUYECTBO OANUTOB BUPTYAIbHOI MAMSITH, UC-
TOJIB3YIOLIEVICSA B HACTOALIEE BPEMS IIPOLIECCOM;

O Ommbok crpanuupi/ceK — 4UCIO OLIMOOK CCBUIOK I[OTOKA HA CTPAHUIIBI B
CEKYyHIY;

O PaGouee MHOXecTBO (NMK) — MAKCUMAJbHOE KOJMUYECTBO OANTOB CTpaHMULL
TIaMSITHA, UCITOJIb30BAHHBIX 3 BCE BPEMS MTPOLIECCOM;

O PaGoyee MHOKECTBO — KOJMYECTBO OAHTOB CTpaHMIl IAMSTH, HMCIOJb3YIO-
LMXCS B HACTOSIIEE BPEeMS;

O Baiir daiina nmoakayxu (MHK) — MakKCHMAallbHOE KOJMYECTBO OaiiToB dpaitna
MOAKAYKM;

O Baiir ¢aiina moakayku — KOJIMYECTBO OaiiToB (haiiiia MOAKAYKU, UCIIOJIB3YIO-
1LIETOCsI B HACTOSIIIEE BPEMS;
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BaiiT HCKII0YMTEbHOTO MOJIb30BAHHSA — KOJIUYECTBO BbIIEJIEHHBIX 0OalTOB Ma-
MSITU, UCTOJIB3YIOIIUECS EPCOHATBHO;

CuyeTYHK MOTOKOB — KOJIMYECTBO aKTUBHbIX IIOTOKOB;

Baiit B BBIrpy’KaeMOM CTPAHMYHOM MyJie — 3aIpalllMBAEMOE KOJIMYECTBO Oaii-
TOB MaMSITU AJIS1 CTPAHMIL BHIIPYKA€MOIO CTPAHUYHOIO ITyJa;

Baiir B HeBbIrpy’kaeMOM CTPAHMYHOM IHyjie — 3aIPAIIMBAEMOE KOJIMYECTBO
0aITOB MaMSITU ULl CTPAHMILL HEBBITPYKAEMOIO CTPAHUYHOIO MyJa;

CYeTYHK JECKPHNTOPOB — KOJTMIECTBO OTKPHITHIX JECKPUTITOPOB;
Broa: Wd-0aiit — Ko1u4ecTBO BBEIEHHBIX 0AMTOB;
BBoa: Wd-kaapbl — KOJIMYECTBO BBEACHHBIX KaJlIpPOB;

Beoa: WaitForOutBuf — konnuyectBo oXumaHuil mocTyrmHOCTU Oydepa oT-
[IPaBKU;

BBoa: kKaappl — KOJIUYECTBO BBEIEHHBIX KaapOB;
BBoa: 0aiit — o0lee KOJIMYECTBO BBEIEHHbIX 0aiITOB;
Beona: 0aiiT mocie ¢xaTHg — KOJUUYECTBO BBEIEHHBIX OAMTOB MOCe CKATUSI;

BBox: ouncTKa cioBaps CKaTHA — KOJIMYECTBO OUMCTOK CJIOBApS IS CXKATHUSI
JTAHHBIX;

BBon: ommOKM — KOJIMYEeCTBO OMIMOOK TIPU BBOIE;
Boa: TaiiMm-ayThl — 4KCII0 TaliM-ayTOB HA JUHUMU;

BBon: acHHXpoHHBIE OIMMOKH KaApOB — YNCJIO OIMOOK aCMHXPOHHON Tepena-
Yy KaapoB;

Brox: ACMHXPOHHBIC NEPETPYy3KNU — YMCJIO OIIMOO0K ACMHXPOHHDBIX IIEPETPYIOK;

Bgon: ACHHXPOHHbIC NEPENOJHCHUA — 4YMCIO0 onb0K ACMHXPOHHOIO II€PEC-
TTIOJIHEHUS,

BBoa: acunxponHbie OIIMOKH YETHOCTH — KOJIMYECTBO OLLUMOOK YETHOCTH;
Beox: TpaHCnOpTHBIE OIMMOKH — KOJIMYECTBO OIMMOOK TPAHCIIOPTHOTO YPOBHS;
BoiBoa: Wd-0aiiT — K0/1M4€CTBO BbIBEIEHHbIX 0alTOB;

BoiBoa: Wd-kaapel — KOJIMYECTBO BbIB€AEHHbBIX KAJAPOB;

Boisoa: WaitForOutBuf — xonuuecTtBo oXuIaHuii JocTymHocTH Oydepa oT-
MpaBKU;

BobiBoa: Kaapbl — KOJUYECTBO BbIBEIEHHBIX KaapoOB,;
BoiBoa;: 0aiit — 00lliee KOJMYECTBO BbIBEJAEHHbIX 0AlTOB;

BoiBox: 0aiiT mociie CXKATHA — KOJMYECTBO BBIBEAEHHBIX OAiTOB ITOCIE CXKa-
TUSL;

BruiBox: oumcTka CJIOBapaA CXKATHA — KOJIMYECTBO OYMCTOK CJOBApsd IJId CXa-
TUA JAHHBIX]
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O Beixoaubie OMMOKH — KOJMYECTBO OLIMOOK MPU BBIBOJE;
O BeiBoa: TaliM-ayTbl — YMCJIO TAAM-ayTOB HA JIMHUU;

O BeiBoa: acHHXpOHHbIE OINMOKH KAOPOB — 4YUCJIO OLUMOOK AaCMHXPOHHON mepe-
Ja4M KaJIpoB;

O BeiBoa: acHMHXpOHHbIE HeEpPerpy3KH — YMCJIO OLIMOOK AaCHUHXPOHHBIX IMepe-
IPy30K;

O BbiBoa: acMHXpPOHHbIE NMEPENOJHEHHs] — YKUCIO OLIMOOK aCHMHXPOHHOIO Mepe-
MOJHEHMUS;

O BeiBoxa: ACHHXPOHHbIC OIMOKM YE€THOCTH — KOJMYECTBO OLIMOOK YETHOCTU
IIPpU BbIBOJE,

O BbiBoa: TPaHCHOPTHBIE OIIMOKM — KOJMYECTBO OLUMOOK TPAHCIOPTHOIO YPOB-
HSI;

O Bcero: Wd-0aiit — 00l11iee KOJIMYECTBO II€peAaHHbIX OANTOB,;

O Bcero: Wd-kaapbl — o0liiee KOJUUECTBO MeEpelaHHbIX KaapoB;

O Bcero: WaitForOutBuf — o61iee KojnuecTBo OXXUAAHUI JOCTyHOCTU Oydepa
OTIIPABKU;

O Bcero: Kaapbl — 00Iee KOJIMYECTBO TEPEIAHHBIX KAIPOB;
O Bcero: 0aiit — o0llee KOJIMYECTBO BbIBEIEHHDBIX 0ATOB 32 BECh CEAHC;

O Bcero: 0aiiT mocie cxkaTHa — oOOIlee KOJMUYECTBO TEpeIaHHBIX OAalTOB IOCTe
cXarus;

O Bcero: o4HcTKA CJIoBapa CXKaTud — o0111ee KOJMIECTBO OUYHUCTOK cjioBapsd 1
CKaTusl JaHHDBIX;

O Bcero: ommooK — o0IIIee KOJTUIECTBO BCEX MPOM3OIISAIINX OIINOOK;
O Bcero: TaiiM-ayTbl — 001E€ YUCIO TAM-ayTOB HA JUHUM;

O Bcero: acMHXpoHHBIE OMIKMOKH KaapoB — 00llee YUCIO OLIMOOK aCHMHXPOHHOIM
nepenayu Kajapos;

O Bcero: acHHXpOHHbIE meperpy3ku — oO0l1liee YMCI0 OIIMOOK aCMHXPOHHbIX Me-
Perpysox;

O Bcero: acMHXPOHHbIE MEPENOJHEHHs — OOLUEe YUCIO OLIMOOK ACMHXPOHHOIO
MePENONTHEHUS,;

O Bcero: acHHXpOHHbI€ OIMMOKM YETHOCTH — O0Ilee KOJIMUSCTBO OIINOOK YETHO-
CTW TIPpW TIepemave;

O Bcero: TpaHCIOpTHbIE OIMOKM — O0lIee KOTMYECTBO OLIMOOK TPAaHCIIOPTHOTO
YPOBHS;

O Bcero: cuMThHIBAaHME W3 K3MI-NAMSTH NPOTOKOJIOB — o011Iee YNCIO CYNTHIBAHWI
N3 KoII-MTaMITU MTPOTOKOJIOB,
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Bcero: HaliieHo B K3LI-NAMSATH NMPOTOKOJOB — OOll€e YKUCI0 OOBEKTOB B K3III-
MaMsITU IIPOTOKOJIOB,

Bcero: 3¢ deKTHBHOCTD KII-MAMATH NPOTOKOJO0B — 001151 3P (HEeKTUBHOCTD
KBII-TTAMATH;

CunThiBAHNME KIMI-NAMSTH NPOTOKOJIOB (PUCYHKM) — KOJMYECTBO CCBHUIOK Ha
KBII-TIAMSITh ¢ PUCYHKAMU;

Haiineno B K31I-maMsITH NPOTOKOJOB (PUCYHKM) — KOJUYECTBO HANAEHHBIX
B K3LU-MAMSTU PUCYHKOB;

D¢ PeKTUBHOCTD PA0OThI KALI-NAMATH NPOTOKOJIOB (PHCYHKH) — pe3y/bTaTUB-
HOCTb HAXOX/IEHUsI PUCYHKOB B K3IL-[1aMSITH;

CunTbiBaHMe KOII-MAMATH NPOTOKOJ0B (00pa3pl) — KOJMYESCTBO CChUIOK Ha
K3ILI-TIaMSITh ¢ 00pasami;

Haiineno B KII-maMaTH MPOTOKOJIOB (00pa3bl) — KOJUIECTBO HAMIEHHBIX
B K3II-MTaMATU 00pPa30B;

D¢PdeKTHBHOCTS PadOTHI K3MI-MAMATH NPOTOKOJOB (00pa3bl) — pe3yIbTaTHB-
HOCTb HAXOXAEHUS 00pa3oB B KIIL-IIAMSITH;

CunTbiBaHME KIUI-NAMATH MNpOTOKO0JI0B (KI/ICTH) — KOJIMYECTBO CCbLUIOK Ha
KOUI-ITAMATb ¢ KUCTAMMU,;

Hajineno B K3II-mAMATH NPOTOKOJIOB (KMCTH) — KOJMYECTBO HAMAEHHbBIX B
KBII-TTAMATH KHACTEH;

D¢PdeKTHBHOCTS PadOTHI KIM-NAMATH NPOTOKOJOB (KMCTH) — pPE3yIbTaTHB-
HOCTh HaXOXIEHUS KUCTEH B KOII-TIAMSTH;

CyMTbIBAHME K3MI-MAMATH NPOTOKOJIOB (3KpaHbl) — KOJUYECTBO CChUIOK Ha
K3UI-MAMSITh C COXPAHEHHbIMU 3KPAHAMU;

Haijineno B K3II-DAMATH MPOTOKOJIOB (9KPaHBI) — KOJIMYECTBO HAMAEHHBIX B
KBLI-NAMITU 9KPAHOB;

D¢ deKTUBHOCTD PadOThl K3II-NAMATH NPOTOKOJIOB (IKpaHbl) — pe3y/bTaTUB-
HOCTh HAXOXKIEHUSI COXPAHEHHBIX 3KPAHOB B KAII-TIAMSITH;

Crenenb CXKaTHs Ipua BXoae — S(IJ(I)CKTI/IBHOCTb CXKaTuAa BXOAHDbIX JAHHbIX;

D (PEKTHBHOCTD CKATHA BBIBOAUMBIX JAHHBIX — 3(P(GEKTUBHOCTb CXKATUSI BbI-
XOIOHBIX TaHHBIX;

O0ummit ko3¢ punuent cxaTusi — o61mas 3hGeKTUBHOCTD CKATUS TAHHBIX.

Cnyx6bl TepMUHasioB

a
a
a

Bcero ceancoB — o0111ee YMCI0 CEaHCOB;
AKTHBHBIX CE€AHCOB — YICJIO aKTUBHBIX CEAHCOB;

HeakTuBHbIE CEAHCHI — YICJIO HEAKTUBHBIX CEAHCOB.
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O6bektbl WMI
O Kaacew HiPerf — BhicOKOMpOU3BOAUTEIbHBIE KJIACCHI;

O Heiicteyiomue HiPerf — nelicTByrole BbICOKOIPOU3BOAUTENbHbBIE KIACCHI.

Kareropusa Plugin Counters

IIpogaitnep PIX for Windows mommepkuBaeT IOMOJTHUTEIBHO IOAKIIOYAEMBIE
moaynu (plug-in), KOTOpble MOILYT ObITh pealM30BaHbl CTOPOHHUMU pa3paboOTUM-
KaMu. JlOMOJHUTENbHbBIE MOIYJIM BBIIOHSIOTCS B BUAE CKOMIIOHOBAaHHON OuO-
JIUOTEKH, OOBIYHO 3TO TaK HasbiBaeMble DLL-daiinbl, KoTopble MOArpYyKalTcs B
nporpamMmy Ajsi OOHOBJNEHUS WIM YaydlleHus (yHKIMOHAIbHOCTU MPOIrPAMMbBI.
Takue Moaynu MOXHO CO3JaBaTh CAMOCTOSITENIbHO JII CBOUX COOCTBEHHBIX
HYX[, @ MOXHO BOCIOJIb30BaThCsl YK€ TOTOBBIMU MOAYJISIMA CTOPOHHMX MPOU3-
Boautesneid. B xommiekre DirectX 9 SDK, ¢ kortopbiM nocrasisiercss PIX for
Windows, nMeercsl ogvMH NOAKIIOYAEMBId MomyJab monx HazBanmeMm PIX Sample
Plugin (ITpumep npocToro MoAKIIOYaeMOro MOAYJsSl), CO3MAHHBI Kopriopauuei
Microsoft. C moMOIIbIO 3TOr0 MOAYJISI MOXHO MPOTECTUPOBATh PabOTy KIaBUATY-
pbl u Mbiiu. Packpoiite uepapxuio kateropun Plugin Counters (Kowmrmiexkr
cOOpKU TONAKJIIOYAEMbIX MOJYJIeli) U BaM CTaHET MOCTYIMEeH MOAKIIOYaeMbIid MO-
ayab PIX Sample. Moayins PIX Sample umeer uyetbipe mapamerpa ¢ IOHSTHBIMU
Ha3BaHUSIMU, HA/ICIOCh, UYTO C HUMHU Bbl pa3zdepeTech CAMOCTOSITENBHO.

Onuun c6opa gaHHbIX

Cneayroiuast obnacts Call data gathering options (Onuuu cbopa gaHHBIX) B aua-
jJorosoM okHe Experimentl npodaitnepa PIX for Windows, uzobpaxeHHasi Ha
puc. 5.9, comepXUT HECKOJbKO DJIEMEHTOB YMNPaBAeHHUS, C IOMOILbIO KOTOPBIX
MOXHO (PUKCUPOBATH JaHHbIE IS 33JAHHOIO KOJIMYECTBA (PpeiiMOoB.

Call data gathering options

(%) Don't gather call data for any Frame
() Gather call data for Frame number
() Gather call data For Frame after marker named

[ 5vstem beep to indicate call capture

Puc. 5.9. O6nactb Call data gathering options

Oo6nacte Call data gathering options (Onuuu cbopa JaHHBIX) UMEET CBSI3AHHYIO
IPyINy U3 Tpex Iepekiiodareneil, BbI0op OMHOIO IMepeKIoyare/is aBTOMATU4YeCKU
HUCKITI0YAeT BbIOOP ABYX APYIUX.

O Don't gather call data for any frame — cGop naHHbIX OyaeT IPOUCXOAUTH IS
Bcex ¢peiiMOB;
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O Gather call data for frame number — cOGop AaHHbIX OPOU3OKUIAET ISl 3aJaHHO-
ro 1o HoMepy ¢peiiMa;

O Gather call data for frame after marker named — cOop naHHbIX MPOU3OIAET
10 3aJaHHOMY MapKepy.

C noMouiblo HAbOpa 3TUX IEepeKIoyaresneil Bbl MOXETe 3alaBaTh ONpeaeaeHHOe
KOJIUYECTBO (PpeliMOB MJIM OJMH KOHKPETHbI (peiM Aas Mpou3BeaeHUs HeoO-
xoaumbix 3amepoB. B obmactu Call data gathering options (Onuuu cbopa aaH-
HbIX) B auanorosoM okHe Experimentl npodaiiiepa PIX for Windows ectb elie
OIMH MOoJe3HbI (uaxok System beep to indicate call capture (CucreMHblil ry-
JIOK) JUTS TIOJAYN CUCTEMHOTO TyaKa, KOTOPBIN O3HAavYaeT 3aBeplleHUe TeCTUPOBa-
HUST TPOTPaMMEL.

CoxpaHeHue haitna akcnepumeHTa

W nocnennsis obnacts Data save options (Onuuy coxpaHeHus! TaHHbBIX) B AUAIO-
roBom okHe Experimentl, nzoOpaxeHHass Ha puc. 5.10, HeoOxoauma ISl yKasa-
HUS MankKu, rae OyAyT cOXpaHEeHbl UTOTOBbIE PE3YyIbTaThl IKCIIEPUMEHTA.

Daka save opkions

Qutput File path E]

Puc. 5.10. O6nactb Data save options

IToce Toro XaK BB TIPOM3BEIN HYKHBIE HACTPOUKHU AJIsT cOopa MaHHBIX B AMATIO-
rooM okHe Experimentl, Haxmute Ha kHonky Start Experiment (Hauano skc-
TIepUMeHTa), KOTopas HAXOAWTCS B caMOM HM3y pabodeil 00JlacTH JHATOTOBOTO
okHa Experimentl. Eciu Bbl He coxpaHsiiu ¢daill dKclepuMeHTa paHee, TO Ha
9KpaHe MOSBUTCS MMAJOroBOo€ OKHO, IOKA3aHHOE Ha puc. 5.3, mpeaympexaaro-
1€ O HEOOXONMMOCTHM COXpPAaHEHHUs pe3yJbTaTOB SKCIEPUMMEHTa B 3aJaHHOM
Katajgore. Kak Tojsbko OymyT Mpou3BedeHbl ACHCTBMS IO COXpaHEHMIO daiina
OKCIIEPUMEHTA, IPOU3OMAET 3alyCK TEeCTUPYEeMOMl IpPOrpaMMbl Ha IIPOMEXYTOK
BpeMEHHU, 3adaHHbI Bamu B objactu Target terminaten options (cm. pasd. "Ha-
CIMPOIIKY NAPamempoé OKOHYAHUS pabomwsl npoepammel” smoll eaaswi). Ecnu Bpe-
MEHHO! WHTepBaN ISl cOOPKY NTAHHBIX 3aJaH He OBUI, TO HeOOXOAMMO TIPOU3BE-
CTH CaMOCTOATEIBHBIN BBIXOA M3 IIUKIA pabOThI MPOTpaMMBI, TIOCNIE YeT0 MOXKHO
TIepeXOanTh K aHAJN3Y IMOJTYISHHBIX TaHHBIX.

AHanuns pe3ynbTaToB 3IKCNepuMeHTa

TTo 3aBepilieHUI0 TIpoliecca COOPKU NAHHBIX B KaTtajorax, onpenejeHHbIX IJs co-
XpaHeHUsl pe3yJIbTaTOB 3KCIepruMeHTa, nosBsarcs asa ¢aina: Experimentl. PIXExp
u Outpu.PIXRun. EcTtectBeHHO, 4TO B Hayaje TECTUPOBAHUS MPOTPAMMBI Bbl
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MOXeTe 3aJaBaTb CBOM Ha3BaHMUSI (DAiIOB, B KHUIE X€ UCIOJb3YIOTCS CTaHIapT-
HbIe HanMeHoBaHUS (daitioB, nmpemiaraemble PIX for Windows.

®aiin Experiment]l.PIXExp Bkiwouaer B cebs Bce TeKylluue mapameTpbl cOOpKU
JAHHbBIX UL TECTUPYEMOI MpOrpamMMbl, KOTOpble ObUIM HAa3HAYE€Hbl B IIpoliecce
KOMITOHOBKU paitna skcnepumeHTa. OTkpoiB ¢aitn Experimentl.PIXExp, Bbl aB-
tomatudyecku oTtkpoete PIX for Windows u auanoroBoe okHo Experimentl. OTt-
KpBITh (Daiiyl dKCTIepMMEHTa M3 TAKW MOXHO C TIOMOIIBIO JBOWHOTO TIETYKa
MpaBoil KHOIKK MbIIIKM HA HAa3BaHUM aiina, Wiu Xe HEIOCPEeACTBEHHO U3 Mpo-
¢aiinepa PIX for Windows, BoiGpaB komaray File | New (Daiin | HoBblii).

Bropoii ¢aitn Outpu. PIXRun MOXHO OTKPbITh TOUHO TAKUM K€ COCOOOM, KaK U
daitn Experimentl.PIXExp. ®aitn Outpu.PIXRun coaepuUT UTOroBbliA pe3ysbTar
BCEro dKCIEPUMEHTA, IPeACTaBIEHHbI B BUAe Habopa rpaduyeckux nuarpaMm U
YUCJOBBIX 3HAUEHUM [JIs1 oNpeaeNeHHbIX napameTpoB coopku. Ha puc. 5.11 uzo-
opaxeH npodaitinep PIX for Windows ¢ oTkpbiTeiM daitiom Outpu. PIXRun.

0o bl ?
=
LETH 1 zec 2 tac EELH 4 zoc 5 sec B zec 7 zec 8 zec
~
(REE]
Frame 232
[FEE)
10
0E7
v
< ¥
® a8 satrenderstate cals this frame || NI | <voevrocost ancr: cosaes eoe ~ | EERII (o ocrimo s e
Nurmber of DIP cals ~ I
—_—
Outp et ! Outpu: Summary B
[4]¢] Event StanTime | Frame| Duistion | FPS | MNumberof | Mumber of DIl Sumary
DirawiPrim calls
Summary Value
Y
459 [+ Frame 223 29459783658 229 11615232 861 0o =
461 (# Frame 230 295759300 23 1175032 851 0o Fath E:\Code\Demo\Dema\DebugDemo.exe
463 1+ Frame 231 29609349632 231 177228 849 0o Vesmon
o 2991122560| 232 264 0.0 Last-odified Date/Time  03/09/2004 1259
467 [+ Frame 233 019016448 233 1062144 9415 0o
463 (¥ Frane 234 020079532 2 326304 20886 00 Experiment File
471 1 Frame 25 000464696 235 7713536 1296 00 Path CADacuments and Selling AT asetFafionds cramExpenment] PINE s
473 @ Fiane 2% J2E179432 236 1ITT0E24 850 00
475 1+ Frame 237 3039943096 237 11764480 850 00 Riun Fila
477 = Fiame 238 GITIFEHE 238 117865240 848 00 Path CADocuments and Settings\Cramicnas\Padons cronDutpu PE<Run
479 [+ Frame 233 3063439776 233 11751680 881 0o
431 [ Frane 240 JO7S2G145E 240 MT7TETZ 849 00

Feady

Puc. 5.11. ®aiin Outpu.PIXRun

®aiin Outpu.PIXRun, kak BumHO u3 puc. 5.11, pazaeneH Ha TpU HE3aBUCHMBIX
Jpyr ot japyra okHa, 3to Timeline (Otpe3zok BpemeHu), Events (CoObiTus) u
Summary (Cymma). Bce Tpu okHa akKypaTHO JENST MeXIy coboil pabouee mpo-
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crpaHcTtBo noBepxHoctu PIX for Windows. PaccMoTpum Kaxaoe OKHO <haiia
Outpu.PIXRun mo otnenpHOCTH.

OkHo Timeline

Packpoiite okHo Timeline Ha Bcio miowanbs nosepxHoctu PIX for Windows, kak
MOKA3aHO Ha puc. 5.12, HaXaB HA KHOIKY pPa3BEepHYTb B BEpXHEM YIJIy OKHA
Timeline.

® PIX for Windows - [Outpu; Timeline]

En Fle Edt View Wndow Help = =
O ?
0 sec f 1sec f 2 soc T 3 sec T 4 soc T 5 soc T 6 zoc T 7 zoc T 8 zec T
(8 L1) : . :
Frame 1
GFU : . :
59—
l7.01
B1.76
7
761
b2 35
1146
5220
ek o) —
406
7880
am
5465
40
3050
b5 25
0o L i L L] 1 L& 1 LA} L L 1 T
< »
®ad Instantaneous FF5 - “ SatRendarstate cals this frame | 4.0 DI AH0K: CDaAHES BDE W “
Process: % Processor Time [ <ta » “
Hoady

Puc. 5.12. OkHo Timeline

Oktno Timeline (OTpe3ok BpeMeHU) COAEPXKUT rpaduuyeckue auarpaMmbl 3aMEpOB
JUIsl BbIOpaHHBIX TapamMeTpoB cOopku. IlepBble nBe auarpaMMbl BBEpXy OKHa
Timeline BbIMIONHEHBI B BUAE IBYX MapalieJbHbIX APYTr APYTY MPSIMOYTOJbHBIX
OTPE3KOB UepHOTO U 3ejieHoro 1BeToB. [lepBbiil cBepXy YepHbI MPSIMOYTOJbHBIN
OTPe30K OTOoOpakaeT 3arpy3ky leHTpanbHoro mnpoueccopa (CPU), Bropoit 3ene-
HbIii MPSMOYIOJbHbIA OTPE30K I0KAa3bIBAET 3arpy3Ky rpadpuueckoro mpoieccopa
Bugeoagantepa (GPU). 1o cBoeil aiuMHe ABA MPSAMOYIOJbHBIX OTPE3Ka OJUHAKO-
Bbl M paBHbl BPEMEHM, 3aTPAYeHHOMY Ha IEPUOJ TECTUPOBAHMUS IMPOIrPAMMbBI.
B nuneiike meHio PIX for Windows mo Bceill juiuHE NpPsMOYILOJbHBIX OTPE3KOB
OTpakaeTcsl BPEeMEHHOU WHTepBal padoThl MporpaMmbl. M3 puc. 5.12 MoxXHO
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YBUJETb, YTO Ha IKCIEPUMEHT ObUIO 3aTPAYeHO OKOJO CEMU C IOJIOBUHOM ce-
KYHZI Bp€MeHHU, HO BPEMEHHOM IUKJI TECTUPOBAHUSI MPOTPAMMBbl MOXET 3a7aBaTh-
cI M MeHee ONHOM CeKyHABI, Toraa 3HaueHWEe BpeMEHW OymeT OoToOpaxarbes B
MwucekyHaax. Mexnay nBymst rpagukamu 3arpysku CPU u GPU Haxoautcst
MapKep, BbITTOJIHEHHBI B BUJE HAPUCOBAHHOW JABYXCTOPOHHEW CTpeNKH. DTUM
MapKepoM MOXHO BbIOMpaTh JiI00OH mo cuery peliM B mpenenax TECTUPYeMOro
LUK BpeMeHU. st 3TOro HAXXMUTE IIPAaBOM KHOIKOM MbIlIM HAa MapKepe U, He
OTIYCKasi KHOIKM MblIlIY, IEPETALIUTE CTPEJIKY BJOJIb JIBYX MPIMOYIOJbHbIX OT-
PEe3KOB, OTKaB KHOIKY MbIILKM HA HEOOXONMMOM BaMm MecTe. B To Xe MrHoBeHue
OKOJIO MapKepa TOSBUTCA HAOINKCh, YKA3bIBalOIass Ha BBIOPAHHBIA IO CYETY
dbpeiim, Hanpumep Haanuch Frame 8. Takum obpazoM MOXHO MepeMelaTbes Mo
UMEIOLIUMCS TpadprKaM.

Ilon mByms muarpammamu 3arpy3ku CPU m GPU naxommutcst Oojbliast o0macTb
okHa Timeline (OTpe3ok BpemeHU), BBHIMIOJHEHHAsI B BUIE TETPAIHOrO JUCTa B
Ki1eTouky. B stoil obmactu okHa Timeline rpaguyecku orobpaxkaroTcss HEKOTO-
pble BbIOpAHHbIE BaMM 3HAYEHUs MapaMeTPOB COOPKU. 3a OMMH pa3 MOXHO OTpa-
3UTh A0 YeTbIpeX cOOpIUMKOB. UeThipe HEOOXOAMMBIX mapaMerpa ajis rpaduye-
CKOro OTOOpaXKeHUsl pe3yJIbTATOB BBIOMPAIOTCS C IOMOIUBIO YEThIPEX PACKPbI-
BAaIOLIMXCH CIIMCKOB, HAXOSILIMXCS HA IIaHEJM UHCTPYMEHTOB B CAMOM HMXHEN
yactu okHa Timeline, noxazanHoit Ha puc. 5.13.

——
—
——
—

—

0,00

<
®as Curation - BT b o cats ~ 270 Frame -

I o —— -
icady

Puc. 5.13. PackpbiBatowymecs cnuckn okHa Timeline

Bo Bcex packphiBaoliuxcsl CIMCKax BaMm OyaeT AOCTyIeH Habop CKOMIIOHOBAH-
HbIX [1apaMeTPOB COOPKU, KOTOPbIA ObL1 IPOMU3BEACH HA 3Tale KOHPUIYpUpOBa-
Hus daiina skcnepuMeHTa (cum. pazd. "Komnowoeka napamempoe cOOpKu dxcnepu-
menma” dannoll eaaest). BelOupasi U3 pacKpblBaIOLIETocsl CIIMCKA IapaMeTpbl, Bbl
ABTOMATUYECKH ITOIYYNTE Ipadpuaeckre TuarpaMMbl pe3yIbTaToB SKCIIepUMEHTa.

Takke Ha MaHead MHCTPYMEHTOB, IA€ HAXOAITCI PacKpblBalOLIMECsS CIIMCKH,
HUMEIOTCS TPpU JONOJHMUTENbHbIE IMUKTOIpaMMbl. [IBe mepBble MUKTOrPAMMbl BbI-
MOJIHEHbI B BUJE JIYIIBI CO 3HAYKAMU TUIIOC U MUHYC, C MOMOIIBIO 3TUX IUKTO-
rpaMM MOXHO COOTBETCTBEHHO YBEJIMWUYMBATH WUJIW YMEHblIaTh rpaduyeckue aua-
rpammbl okHa Timeline (Otpe3ok BpemeHu). Mcnonb3ys TPETbIO MUKTOrpamMmy
MOXHO BEpHYTb YBEJIUYEHHbIM WIU YMEHBIIEHHBI BUJ AMarpaMM K UX MepBOHa-
YaJIbHOMY pa3mepy.

s M3ydeHUsT MOJYIeHHBIX Pe3yNbTaTOB, BHIPAXKEHHBIX B IIMGPOBBIX 3HAYCHUSX,
Heobxoaumo nepeiitu K okHy Events (Co0Obitust) daitna Outpu. PIXRun.
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OkHo Events

OkHo Events oxBaTblBaeT Bc€ 3HAUYECHHUS1 PE3YJbTATOB IPOM3BEACHHBIX 3aMEpOB,
T. €. COIEPXKUT CMUCOK MPOU3OIIEAIINX COOBITUI, BBITOJHEHHbIN B BUJE TaOJU-
1ibl, HaMIOMUHAWWIENR cTaHAApTHBIN daitn nporpammbl Excel. Ha puc. 5.14 noka-
3aHo okHO Events (CoObITus1), pa3BepHyTOE Ha BCIO padouylo MIOLIAAb MOBEPX-
Hoctu PIX for Windows.

® PIX for Windows - [Outpu: Events] J
En Fle Edt View Wndow Help = =
0O ?
EID Evert StaniTume | Frame| Duslion | FPS Musibes of | Hummber of DIP call: Revik | Murribes of Cali | Irrstant FPS| Peocess. X Procesios | Memmny. Page| ®usnd
DuawiPrim caly call; thiz frame Time [<tametprocess>|| Faulz'sec | odpau
. |
1 - Stat Session o 0 -]
2 Start Process ] n
3| & Frame 1 0 1| 275815776 38 an 10 40 270 00 00 00
5 & Frame 2 2SR 2 HENZ MG D on 10 20 160 10463 nn nn
7| Frame 3 276771488 3| 164992 984 an 10 20 16.0 984 00 00
9 & Frames 4 PEEGAE) 4 NEZE |0 on 10 20 160 B0 nn nn
11 @ Frama 5 230698549 5 1789328 &S50 an 10 20 16.0 850 00 00
11 & Frame G 04SN 75 5 MIEa pad un 10 20 1610 (TR un un
15 @ Frama 7 322232000 T 12183 @18 an 10 20 16.0 a8 00 00
17 G Frame B AN B NI E\S on 10 20 160 HaS nn nn
19 @ Frama 9 H5TSE104 9 12592960 794 an 10 20 16.0 734 00 00
21 & Frame 10 TS 0 1MEEE 90 on 10 20 160 @l nn nn
23 @ Frame 11 FEAPAE 11 1Medsze 859 on 10 20 160 959 00 00
25 141 Frame 12 JB1090624 12 12003456 833 an 1.0 20 160 823 0o 0o
27 @ Freame 13 F900E0 13 31230340 320 on 10 20 160 320 00 00
29 141 Frame 14 424325920 14 5484480 1823 an 1.0 20 160 182.3 0o 0o
3 & Freme 15 AZIEN4400 15 3|eB03 25733 on 10 20 160 25733 00 00
33 141 Frame 16 430203003 16 979sass 1021 an 1.0 20 160 1021 0o 0o
35 & Frame 17 433936944 17 1624328 850 on 10 20 160 860 00 00
37 141 Frame 13 451623972 18 N77e09 849 an 1.0 20 160 8439 0o 0o
39 & Frame 13 4E3FI99ED 19/ 12339072 811 on 10 20 160 a1 00 00
41/ 141 Frame 20 475735040 20 N2nsm sl an 1.0 20 160 a1 oo oo
43 3 Frame 21 ABESEZ1TE 21 12234800 814 on 10 20 160 a4 00 00
45 141 Frame 22 439246976 22 nawarz sal an 1.0 20 160 a1 0o 0o
A7 @ Freme 23 G10473248 23 3N5e03 429 on 10 20 160 429 00 00
49/ 141 Frame 24 623789086 24 13ese752  Ti2 an 1.0 20 160 732 0o 0o
51 & Freme 25 G47447003 25 3|20 25699 on 10 20 160 25699 00 00
53| 141 Frame 26 54TE36920 26 9737085 1021 an 1.0 20 160 1021 0o 0o
55 & Freme 27 GE7EITIE 27 %369 75 on 10 20 160 275 00 00
57 141 Frame 28 593960912 28 1058544 9359 an 1.0 20 160 9359 0o 0o
59 & Freme 23 GOS0 29 3|eB03 25733 on 10 20 160 25733 00 00
E1 141 Frame 30 GE5406064 30 3319648 A7 an 1.0 20 160 287 0.0 0.0 v
4 *
Hoady

Puc. 5.14. OkHo Events

B Bepxneit yactu oxHa Events (CoObiTusI) HAXOAMTCS LIANKA TAOAMIIbI, TA€ Mepe-
YKMCJIeHbl HAa3HAYEHHbIe BAMM Ha 3Tale KOMIIOHOBKHM ¢haiiia SKCIHEepUMEHTAa Te-
Kyliue mapameTrpbl cOopku. IlepBbie 1iecTh KOJOHOK Tabauibl B okHe Events
(CoonbiTust) renepupytorcsi PIX for Windows aBromMaTuyecku, BHE 3aBUCHMOCTU
OT BCeX TMOCIEAYIONINX TapaMeTpoB COOPKH, BRIOPAHHBIX BAMU:

O EID — xoxn mpolecca;

O Event — coObiTUs, B TOM YMCJE CTapT IIPOLECCAa TECTUPOBAHUS, €I0 OKOHYa-
HUE€ U KOJMYECTBO MOJYYeHHbIX ¢(peiimoB. [lpuyeM coObiTUSI OTOOpaxKaioT
3HAYEHMs AJ151 Hayaaa M KOHIA Kaxaoro dppeima;

O StartTime — HavyanbHOE U KOHEYHOE BpeMsl pabOThl AJis1 KAXI0ro ¢ppeima;
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O Frame — mocienoBaTebHOE YUCIOBOE TEepeuncieHe BceX MMEIoLnXes (peii-
MOB, CO3JaHHBIX B Ipollecce TECTUPOBAHUSI MPOrpaMMbl. OTCUET HAUYMHACTCS
C €JIUHULIbI;

O Duration — npoIoKUTENBHOCTh Kaxaoro dpeiima;
O FPS — uacrora Kanpos.

Bece caenyomue xonoHku tadauibl okHa Events (CoObiTHSI) COOTBETCTBYIOT 3a-
JAHHBIM BaMU IapamerpaMm cOOpKM Ha dTame KOMIIOHOBKM aiiia 3KCIepuMeHTa,
HarpuMep, Ha puc. 5.14 MOXHO yBUJETb 3aMmephl ISl GYHKIUN IDirect3DDevice9: :
DrawPrimitive M IDirect3DDevice9::SetRenderState M BCE€ IMOJYYCHHBIC 3HA4YEC-
HUS1 BBI30BOB 3TUX (YHKIIMI AAI0TCS 1O KaxaoMmy ¢peiimy.

B xononke Event (CoObiTusI) Mo Bo3pacTarolleid B KaXIOW M3 CTPOK IMOKa3aHbI
Bce ¢peiimMbl, co3maHHble BO BpeMms paboTbl mporpaMMbl. JIiobas crpoka comep-
KUT TIOPSAAKOBBEII HOMEpP OTAEIBHO B3SITOTo ¢peiimMa, Harmpumep, ¢ HAOIHCHIO
Frame 3. C mpaBoii cTOpOHBI OT HAANIUCH HAXOAUTCS TTUKTOTpaMMa B BHIE KBa-
paTuka ¢ IUIIOCOM, LIEJAKHYB IO HEl JIeBOH KHOMKOM MbIIIHM, MOXHO OTKDPbITh
JOMOJHUTENbHYIO CTPOKY B Tabaule, KOTopas AOCTYIHA Ul Kaxaoro dppeima u
MMOKa3bIBaeT HAabOp 3HAYEHMI COOpKM UISI OKOHYAHMS TIpoliecca paboThI BbI-
OpaHHoro ¢peiima. Hampumep, eciu packpbiTh ¢peiiMm ¢ Haanucbio Frame 3
B PIX for Windows, To mosiBUTCS [OIOJHUTENbHAs1 cTpoka ¢ Haanucelo End
Frame 3. Tlepexoautsb no 3HaueHusM Tadoauiel okHa Events (CoObITHSI) MOXHO C
TIOMOIIIBIO MBIIIN, IETKHYB B paifoHe HEOOXOTMMON CTPOKHU, WU C TIOMOIIBIO
knasuin <Up> (BBepx) U <Down> (BHU3), IpU 3TOM BbIOpaHHAsSl CTPOKA MOMEH-
TalbHO mojacBeuuBaercs. Ilpu mepexone no dpeiimam, T. €. MO CTpOKaM TAOJMIIbI
B okHe Events (CoObITUs), MPOUCXOIUT CUHXPOHHOE TMepeMelleHre Mapkepa B
okHe Timeline (OTpe3ok BpeMeHM) HA MO3UIIMIO BbIOpaHHOro ¢peiimMa B CTpoke
tabnuubl okHa Events (CoObitust). 1 Ha000poT, eciu Bbl IepeMellaeTe Mapkep B
okHe Timeline (OTpe3ok BpeMeHHU), TTPOUCXOAUT aBTOMATHUUECKUI TMepexos o
crpokaM Tabnuiel okHa Events (CobObiTus).

OkHO Summary

OkHo Summary (Cymma), u3o0OpaxeHHoe Ha puc. 5.15, COAepXUT CyMMapHYHO
MHOOPMAITNIO O TIPOU3BEACHHBIX HACTPOMKAX IO BCEMY IKCIIEPUMEHTY.

B okHe Summary (Cymma) umeercs TpU IPYyMIlbl CO CBOMM HEOOJbLIMM HAOOPOM
[apaMeTpoB:

O Target Application — undbopmalus 0 TeCTUPYEMOH MNporpaMMme ¢ ITOMOILbIO
CIIEOYIOIINX TIapaMeTPOB:

e Path — nyTb K TecTUpyEMOMY HPUIOXKEHUIO;
e Version — Bepcus IporpamMmmbi;

o Last-Modified Date/Time — nocneansis nata paboTbl ¢ TECTUPYEMOM IpoO-
rpaMMOM.
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® Outpu: Summary

Summary

Summary
Target Application
Path

Wersion
Last-todified Date/Time  03/03/2004 13:53

E:\CodetDemotDemobD ebugiDemo.exe

Experniment File
Path C:ADocuments and Settings\Cranvcnas Patouuil cronhExperiment]. PI=E«p

Run File
Path C:A\Documents and Settings'\Cranvenas Padouni cronhOutpu. PIRun

Puc. 5.15. OkHo Summary

O Experiment File — HacTpoiiku mis ¢aiina skcriepuMeHTa ¢ MOMOILbIO Tapa-
MeTpa:

o Path — nyTb K daitny skcrepruMeHTa.

O Run File — HacTpoiiku s BeIXogHOTO ¢haiiia 3KCIEPUMEHTA C TOMOIIBIO
mapameTpa:

o Path — nyTh K BeIxOAHOMY (hailyly sKCTIEpUMEHTA.

PestomMupyst a1y rnaBy, MOXHO ckazarb, yTo mpodaitiep PIX for Windows oto-
OpaxkaeT Kak rpadpuyeckne, Tak IIU(pPOBbIe 3HAYCHUS WUTOTOB TECTUPOBAHUS TIPO-
TrpaMMbl, 3HAYUTEIBHO YIpPOILIAolIe o0lllee BOCIPpUITHE MOJYYEHHBIX pe3ybTa-
TOB, U JAaeT BO3MOXKHOCTb lleJ€HAaNpaBIeHHO M3YYUTb MMeEIolluxecsd OIIMOKU B
pabote mporpammbl. Ha ocHOBe BceX MOMYYEHHBIX Pe3yJbTaTOB A IapamMeTpoB
cOOpKM MHGpOpPMALUY MOXHO MOJYYUTh OOIIYI0 KAPTUHY MPOUCXOMSILMX IPO-
LIECCOB BHYTPU TECTUPYEMOM IPOrpaMmbl, YTO 3HAUYUTEIbHO YCKOPUT U YIPOCTUT
OTJanKy paspabareiBaeMoro mnporpamMmmHoro npoaykra. Koneuno, PIX for Win-
dows — 5TO He maHalesl OT Bcex Oell, U OH He B CUJIax c/esiaTh 3a Bac BClO pado-
Ty, HO co cBouMu obsizaHHocTsIMU PIX for Windows cripaBnsieTcsl oTIMyHO!

B crnenyromnx yacTsx KHUTH BBl IIO3HAKOMHUTECHh C MHCTPYMEHTATBHBIMUA CPENCT-
Bamu Kommanuii ATI u NVIDIA, HeoOXomuMBIMU TSI OTJIAAKUA W IIPOTrpaMMUpPO-
BaHUS 1IEHIEPOB.
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rMABA 6

3HaKOMCTBO C UHCTPYMEHTapuem
RenderMonkey

"Camblii yquinii uHTepdeiic — Haw uHTepdeiic!”

Hamanesi Tamapuyx, audep-npoepammucm npoexma
RenderMonkey xomnanuu ATI Technologies Inc.

CozgaHue NPUWIOKEHUNH ¢ MPUMEHEHUEM BEPUIMHHBIX U MHUKCEJbHBIX IIei1epoB
SIBJISIETCSL JOBOJIbHO TPYAOEMKON 3aiayeil, U €cld IPU DTOM MUCIIOJIb30BATb IS
HamMCaHMs 1UEHAePOB, CKAXeM, CTAHIAPTHbINA OJOKHOT ONepallMOHHON CUCTEMbI
Windows, To pagoctu oT 3Toro Oyaer HeMHoro. IlporpaMMupoBaHue LieiHIepoB B
cpene Visual Studio .NET oryacTtu peuaet nmpobjeMbl ¢ MOACBETKONW CUHTaKcuca
U OTIAIKON IIEeWAepoB, HO 3HAUYMUTENbHO JIyYllle KMCIOJb30BaTh CIEUATU3UPO-
BaHHBIE WHCTPYMEHTHI, TIpeIHa3HAYeHHbIE UMEHHO JJIST paboThI ¢ TTPOTrPaMMHBIM
KOIIOM lueiiaepoB. Jlo HEmaBHEro BpeMEHM TaKue MHCTPYMEHTApPUM OTCYTCTBOBA-
JU HAa PbIHKE, U pa3pabOTUMKaM MPUXOAMIOCh OCTaBATbCs HAEAMHE CO CBOUMM
npodjaemMamMu. DTO U HEMYIPEHO, IOTOMY YTO BEPLIMHHBIC W IMKCEJIbHBIE IIeii-
Jiepbl HE MCIOJb30BAJMCh B UTPax B TakKMX MaciuTadax, kak ceituac. Ho coObiTust
U3MEHSIOTCSl C KalelaocKoNuueckKo ObICTpOTOM, U YXe HM onHa Oojiee-mMeHee
MPpWINYHAsI WIpa HE CTPOUTCSl 0e3 MCMOoJIb30BaHUs lieiaepoB. OCO3HAB STOT
dakr, komnanuu ATI u NVIDIA BbinycTuau cBou aOCOJNIOTHO pa3Hbie CpeacTBa
UL OTJAAKU, PEeJAKTUPOBAHMS WM HANMCAHMSI IPOrpaMM liieiaepoB. DTa U IO-
cjenyloliasl IaBbl LIEJMKOM IIOCBSLIEHbl MHCTpyMeHTapuio RenderMonkey 1.5
koMmmaHuu ATI. B Hux orpaxeHa mojHas uHgopmalus, HaUMHas ¢ MPaBUIbHON
YCTaHOBKM M 3aKaHYMBAsSI CO3JaHUEM TOTPSICAIOLIMX MO MOIIHOCTU crelsddek-
ToB. A B erasax § u 9 6yner paccmotpeH IDE FX Composer 1.5 ot KomnaHuu
NVIDIA.

MucrpymenTtapuit RenderMonkey mepexusn yxe HECKOJbKO PEJM30B U ceiluac
goctyneH B Bepcuu RenderMonkey 1.5. Takxke ¢ aucTpuOyTUBOM IOCTABISIETCSI
RenderMonkey SDK 1.0, o koTopoM Mbl MOrOBOPUM B KOHILIE 3TOH [J1aBbl B
pasgene RenderMonkey SDK. OtpagHo oco3HaBaTb, YTO BO IJlaBe IIPOEKTa
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RenderMonkey ctout Haia cootedectBeHHULa Hatanbs Tatapuyk, siBisioinascs
BEIYLIUM MPOrpaMMUCTOM 3TOTO MPOEKTA.

Ilo cnoBam paspaborunkoB RenderMonkey, Ha pblHKE IpPOrpaMMHbIX CPEACTB,
NMpeJHa3HauYeHHbIX 151 paboThl ¢ BEPUIMHHBIMM M TUKCEJbHBIMU lIEHIEpaMU
3USIIOT OTPOMHBIE TycTOThl, U RenderMonkey Obl1 co3aaH ¢ 1enblo obaerdyeHust
paboThl MporpaMMucToB. Mcnojib30BaHUE MUKCENbHBIX U BEPIIUHHBIX IIEHAepOB
B MPOrpaMMUPOBAHUM TpexMepHo Trpaduku B OauKaiiliee BpeMsi cTaHeT OAHOM
U3 OCHOBHBIX BeTBEW pPa3BUTHUsI WTPOBON WHAyCTpuW. [lo3TOMYy OYeHB BAXXHO
UMETH CIeLMaIU3UPOBAaHHBIE MPOTPAMMHBIE CPEACTBA JJIs1 padOThI C LIEHepamMu.
OnHUM U3 TaKUX CPEACTB KaK pa3 u gBjisgeTcd uHcTpymeHTapuii RenderMonkey
koMmnaHuu ATI.

Nucrpymenrapuii RenderMonkey maeT BO3MOXHOCTb pa3pabOTYMKy NpPW HAU-
CaHUU U OTJAJKe MporpamMM ILIeiIepoB YBUIETh Pe3yabTaT padoThl cpasy 6e3 re-
pekoMnuIsgLuMM Bcero mnpoekTta. Bepcus uHcTpymeHTapus RenderMonkey 1.5
MOAJEPKUBAET PAOOTY ¢ BBICOKOYPOBHEBBIM SI3bIKOM IPOrpaMMUPOBAHUS 1lIeiiae-
poB (HLSL) u g3bikoM LueliaepoB, clelualbHo npeaHazHayeHHoro ais OpenGL
(GLSL).

lMpumeyaHnne

Ecnu Bbl paboTtaete ¢ OpenGL, TO Npu MCMoNb30BaHWM BUHOPManei U TaHreHca
B BEPLUMHHOM MOCTPOEHUN HeOOX0ANMO NPOU3BOANTL CieAyHoLLYIO 3aniChb:

attribute vec3 rm Binormal;
attribute vec3 rm Tangent;

Takke HeoOXxoaMMO NOMHUTB, YTO B DirectX ncnonb3yeTcs neBOCTOPOHHASA cucTemMa
KoopAuHaT, U Takas yctaHoBka nponucaHa B RenderMonkey no ymonyaHuto, HO Bbl
MOXeTe M3MEHUTb napamMeTpbl B KaXAOM HOBOM MpOEKTe 4Yepe3 OKHO CBOWCTB
(RenderMonkey Preferences), agantupys nx nog OpenGL.

WuryutuBHo moHATHBIA uHTepdeiic RenderMonkey mo3Bonsier 6e3 ocoboro
"packaunBaHUsl" HaUMHATh PabOTy HajA MPOEKTOM JII0OON CI0XHOCTH, BHE 3aBU-
CUMOCTH OT KOJIMYECTBa MPOrpaMMUCTOB U JU3alHEPOB.

bonee toro, RenderMonkey BrniepBble M03BOJIsIET AU3aiiHepy padoTaTh C lieine-
pamu camocrtosTeabHo. Tak kak B RenderMonkey npeaycMoTpeHa BO3MOXHOCTb
COBMECTHOU paboThl TporpaMMucTa M IuU3aiiHepa, TO MPOTPAMMUCT MOXKET He
ornacarbesl, YTO NU3aAWHEpP UCMOPTUT MPOrpaMMHbINM KOJA, a Au3aliHep MOXeT ca-
MOCTOSITEJIbHO CO3/1aBaTh KauyecTBeHHble 3¢ekTol. BrepBble MporpaMMucTbl U
J3aiHEPBl MMEIOT Takoe o0lllee MOIIHOE CPEICTBO Uil TTPOTPaMMUPOBAHUS U
OTNA[KHU LIECHIECPOB.

Bepcus RenderMonkey 1.5 nonnepxusaer Buaeoanantepbl komnanuu NVIDIA,
YTO, MPU3HATHCS, BECbMa CIELUPUIHO ISl KOHKYpUpYIoIuX kommnanui. C apy-
roit croponsbl, ecniu kommnaHusi ATI geiicTBUTENbHO XelaeT 3aHsITb TOMUHUPYIO-
1ee IOJOXEHME B DTOM CErMEHTE PbIHKA, TO 3TO JOCTaTOYHO OOAYMAHHbIA U
00BbsICHUMBII xoi. Tak Ui uHaye, pa3paboTUYMKU TOJBKO BBIUTPHIBAIOT.
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B oroil u crenylonieil raaBax Bbl y3HaeTe 00O BCEX HIOAHCAX MCIIOJIb30BAHMS
RenderMonkey, a HauHeM MBI ¢ ycTaHOBKU aucTpuOytuBa RenderMonkey 1.5 Ha
Ballly KOMITBIOTEPHYIO CUCTEMY.

YcraHoBka RenderMonkey

Ha xoMmnakr-aucke, nocrapiasieMoM B Mecte ¢ KHuroil, B manke \ATI Haxoautcs
YyCTAHOBOYHBINM (a1 uHcTpyMeHTapus RenderMonkey c¢ HasBaHuem Ren-
derMonkey 2004-08-03-v1.5.424. Bto nocnenHsisi Bepcusi mpoaykra RenderMonkey
Ha MOMEHT HaIMCaHWsI KHUTH.

JABOMHOI 1IEA4YOK JIEBOM KHONKOM MbIlIM HA YCTAHOBOYHOM <aiine
RenderMonkey Bbi3oBeT macTep ycraHoBKU. IlepBoe nuanoroBoe okHo Welcome
to the RenderMonkey 1.5 Installation Wizard, uso6paxenHoe Ha puc. 6.1, BcTpe-
TUT Bac paJoOCTHBIM MPUBETCTBUEM.

i RenderMonkey 1.5 Setup g|§|@

Welcome to the RenderMonkey
1.5 Installation Wizard

It iz strotgly recommended that you exit all Windaws programs
before running thiz setup program.

Click Cancel to quit the setup program, then close any programs
you have running.  Click Mest bo continue the installation.

WARMIMG: This program is protected by copyright law and
international treaties.

Urautharized reproduction or distribution of this program, or ary
portion of it, may result in zevere civil and criminal penalties, and
will be prozecuted to the maxinum extent pozsible under law.

= Requires 170+ MB of hard disk space.
* Hequires Directs 9.0c run-time installed

= Requires DirectX 9.0c SDK
[ Summer Update 2004 ] for plug-in development

[ [RI=1 ] [ Cancel ]

Puc. 6.1. OxHo Welcome to the RenderMonkey 1.5 Installation Wizard

B auanorosom okHe Welcome to the RenderMonkey 1.5 Installation Wizard Bbl
TaKXe Haiijere HaloOMWUHAHUS O HEOOXOAMMOCTH YCTAaHOBKM MOCJEAHEN Bepcuu
DirectX 9 SDK Update (Summer 2004) mnepen MHCTaNISLUMEH WHCTPYMEHTApUS
RenderMonkey 1.5, a Takke BaM moHagobutcsa mopsiaka 170 Mo6aiit cBobomHOro
MecTa Ha XecTkoM aucke. HaxaB kHonky Next B guamoroBom okHe Welcome to
the RenderMonkey 1.5 Installation Wizard, Bbl nepelijeTe Ha caeaylOLUMKA 3Tall
uHctaauun RenderMonkey. IosiBuBLieecs: auanoroBoe okHo License Agreement
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COMEPKUT JIMLIEH3UOHHOE COLJIAlIeHUe, €CAU Bbl COIJIACHBI C YCIOBUSMU JIULICH-
3UM, TO BblOepuTe mepekiatouatenb I accept license agreement 1 HaxMuTe Ha
kHonKy Next. B mosBuBiiemca HoBoMm auanoroBoM okHe Destination Folder
(Mecro pacrnojioeHus Manku), IoKa3aHHOM Ha puc. 6.2, mpemiaraeTcs BbIOpaTh
Karajior 1t ycraHoBKU RenderMonkey.

-
i RenderMonkey 1.5 Setup

Destination Folder
Select a folder where the application will be installed.

The Wise Installation Wizard will install the files for Rendettdonkey 1.5 in the following
folder.

Ta ingtall into a different folder, click the Browse button, and select another folder.

Y'ou can choose not to ingtall Renderbonkey 1.5 by clicking Cancel to exit the Wise
Inztallation ‘Wizard.

Destination Folder

C:\Program Files*\AT| Research InciRendertd onkey 1.5%

wize Installation wWizard®

[ < Back " Mext > I [ Cancel

Puc. 6.2. nanorosoe okHo Destination Folder

OcTaBpTe KaTajor, IpemiaraeMblii MAcTEpPOM YCTAHOBKM IIO YMOJYAHUIO, 160
BocnoJb3yiiTech KHomkoii Browse (O0630p) B okHe Destination Folder st Bbi6o-
pa CBOEro Karajora, Imocje 4ero HaXMuTe KHonky Next mjsi mpoaosikeHus ycra-
HoBku RenderMonkey. B HoBoM mnosiBuBLIeMCsI auanorosoM okHe Select Instal-
lation Type (BbiGop Tuma MHCTALISLKN), IPEACTABICHHOM Ha puc. 6.3, Bam Oy-
JIET TPpeUIOKEHO Ha BbIOOP TPU TUIA MOCAENYIOlIel yCTaHOBKU TTPOTPaMMBbI.

OTOT CTaHIAPTHBI HA0Op TUIIOB, KaK MPaBUJIO, TOCTYIEH MPU YCTAaHOBKE MOYTU
moboit mporpammbl. Tumn ycrtaHoBku Typical (TunuuHbIif) MPOU3BOAUT UHCTAJ-
JISIIMIO TUTIOBOTO HAbOpa KOMITOHEHTOB, HEOOXOAUMBIX JUIs1 paboThl. Claenyroniuii
BapuaHT ycTraHoBKM Complete (KomriiekT) BKItoyaeT B ce0sl MOJTHYIO MUHCTALIS-
LIMI0 BCEX MMEIOUIMXCH B KOMILIEKTE YCTAHOBKM JAOMNOJHEHUM, OObIYHO Jiyyllle
NPUIEPKUBATHCH ITOCO BapuaHTa KOMILIeKTauuu. WM nociaejiHuii T yCTaHOBKU
Custom (BbiOopouHbIii) 12T BO3MOXHOCTb IPOU3BECTH BbIOOPOUYHYIO YCTAHOBKY
MOCTAB/ISIEMBbIX KOMIIOHEHTOB UHcTpymeHTapus RenderMonkey. He 3Haio kak
Bbl, a 9 Bcerma He MOTY yIepXKaTbcsl OT coljia3Ha 3arisiHyTh B HA0Op KOMILJIEKTa-
1uu Jo0oi nporpaMmbl. BoT 1 ceifuac masaiite uzbepeM tun yctaHoBku Custom
(BbIGOpOUHBI) BOCMOJB30OBABIIKUCH TMepekIovaTeeM, HaXOASIUMCcs HanpoTHUB
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COOTBETCTBYIOIICH HaAmMCU, U HAXXMeM Ha KHomnKy Next. B HOBoM MosiBUBLIEM-
cs1 okHe Select Features, mso0paxeHHOM Ha puc. 6.4, MOXHO O3HAKOMUTHCSI
¢ TIOJIHBIM KoMILIekToM TtoctaBku RenderMonkey.

=
5 RenderMonkey 1.5 Setup

Select Installation Type
Select the desired installation type,

@ Typical
&~ The most common application features will be installed. This option

gg iz recommended for most users.
= M

B~ Al application features will be installed. This option is recommended

gg: for the best performance.
= M

g Use this option to choose which application features you want
O.  installed and where they will be installed. R ecommended for
= =] advanced users.

wiize Installation wizard®

[ < Back " Mext > ] [ Cancel

Puc. 6.3. Juanorosoe okHO Select Installation Type

| i RenderMonkey 1.5 Setup

Select Features
Pleasze select which features you would lilke o install

Feature Description:

Core
Examples
SDK

Thiz feature will be installed on the local had

drive.
This feature requires 1313KE on pour hard
drive.
iz Installation Wizard ®
[DiskCost] [ Reset ] [ < Back " Mewt > ] [ Cancel

Puc. 6.4. lnanorosoe okHO Select Features
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HaxaB Ha xkHonky Next B nuanoroBoM okHe Select Features, Bbl 3amycTuTe mpo-
ecc uHcrausiuuu RenderMonkey Ha Bam Kommbtotep. [lo okoHYaHUU ycTa-
HOBKH TMOSIBUTCSI TIOCJIENHEE JMAJIOroBoe OKHO, OMOBEIAILINE O 3aBEepLIEHUU
uHctausiuuun RenderMonkey. B 3ToM okHe HaxmuTe Ha KHonKy Finish, 1 Takum
obpazom wuHcTpyMeHTapuit RenderMonkey Oyner O6jaromojlydHo YCTaHOBJEH B
BalIEH CUCTEME.

N3yyaem RenderMonkey

IMocne ycranoBku B Mmenio Start | All programs (ITyck | Bce mporpammbi) mo-
siBUTCSI cpopmupoBaHHoe MeHIo ¢ obmuM HazgaHueM ATI Research Ine, B xoTo-
POM BHI HaiiieTe caeayouue KoOMaHabl:

O DX9 Sample Workspaces — oTKpbIBaeT 10oCcTyl K npumepam mist DirectX 9;
O GL2 Sample Workspaces — oTkpbIBaeT goctyn K npumepam s OpenGL 2;
O Release Note — undopmanus o peause RenderMonkey 1.5;
m

RenderMonkey 1.5 — 3anyckaeT MHTEIPUPOBAHHYIO cpedy pPa3pabdOTKU IpU-
goxeHuil RenderMonkeys;

d

RenderMonkey Documentation — gokymeHrtauusi mo RenderMonkey B ¢op-
mate PDF;

O RenderMonkey SDK Documentation — noxkymenTtauusi no SDK RenderMon-
key B popmare PDF;

O RenderMonkey SDK Help — koHTeKcTHasi cHpaBKa, BBIIOJIHEHHAs B BUE
HTML-cTpanwi;

3 Uninstall RenderMonkey 1.5 — ynanenue RenderMonkey 1.5.

Hnst Toro 4tobbl 3amycTUTh UHCTpyMeHTapuil RenderMonkey, BoiOepUTE B MEHIO
Start | All programs | ATI Research Inc | RenderMonkey 1.5 | RenderMonkey 1.5
(ITYCK | Bce mporpammbi | ATI Research Inc| RenderMonkey 1.5| Render-
Monkey 1.5) unu Bocnoib3yiTeCh TUKTOTPAMMON, aBTOMAaTUUYECKU MOMEIIEHHOM!
Ha pabouem crone Windows mpu MHCTULLSILMM M BbIIOJHEHHOH B BUAE JMLA
CUMIIATUYHON 00e3bsIHKU XeJToro upera ¢ Haanucblo RenderMonkey 1.5. Iocie
3allycka IporpaMMmbl BaM OTKpoercss pabouee okHo RenderMonkey, mpeacras-
JIeHHOe Ha puc. 6.5.

Ha puc. 6.5 BugHo, yto nHctpymeHnrapuii RenderMonkey BbiojsiHeH B j1ydllux
TPaaUMLUIX HOAOOHBIX BU3YAJIbHBIX CPEACTB MPOrPAMMUPOBAHUS C MHTYUTUMBHO
MOHSITHBIM UHTepdeiicoM. Pabouas miowiaab RenderMonkey pasaeneHa Ha Tpu
pasnuYHbIX O pasmepy okHa, 310 Workspace (Pabouee npocrtpaHcTso), Output
(OkHO BbIBOJA BbIXOAHOU HHpopmanuu) u Preview (OKHO TpenBapuTeSbHOTO
npocmortpa). ITpu sToM okHo Preview npu HauanbHoMm ctapte RenderMonkey He
OTKpPBIBAETCSI, a TIPOCTPAHCTBO, OTBENEHHOE UISI STOTO OKHA, OCTAETCS ITYCTBIM.
Takke erie uMeeTcs psAa TOTMOTHUTEIBLHO TIOSIBIISIIONINXCS OKOH, KOTOPBIe CTAHO-
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BSITCS JOCTYIHBI IO Mepe PaboThl ¢ UHCTpymMeHTapueM. B BepxHeil yactu Ren-
derMonkey pacrnosnoxeHa MHCTpYMEHTaJbHasi TaHeJlb ¢ KHOMKaMU OBICTPOro
JOCTYIIa W JIMHEWKON MeHI0 ¢ HabopoMm craHmapTHeIX KomaHn File (Paitr), Edit
(Penaxtuposars), View (Bun), Window (OxHo) u Help (IToMous). dasaiite pac-
CMOTPUM MEHIO U MHCTpYMEHTaIbHY1O NaHeab RenderMonkey.

B ATIRenderMonkey 1.5 -
Ble B Wew Wirdow Help

EELLERT L LT E I

lﬂ Effect Woekspace

() Etiect [ @ A1

Fl vutput [
ATI RENDERMONKEY

Puc. 6.5. Pabouee okHO nHctpymentapuss RenderMonkey

MeHio File

B mento File, ero MoxHO yBumeTb Ha puc. 6.6, cogepKUTCsl MHAThb CTAHIAPTHbIX
KOMAaH/[I TI0 OTKPbITHIO, 3aKPBITUIO WIU COXPAHEHUIO pabouux ¢aitios.

Memio File coaepxut cieayonine KOMaHIbl:

O New (KCtrl>+<N>) — oTKpbIBaeT HOBOE padoyee MPOCTPAHCTBO, B TOM YUCIIE
okHO Workspace ¢ HoBbiM Effect Workspace (Padouee npocTtpaHcTBO 3dhdek-
ta). [lo ymomyaHuio 3T0 mycToe okHO. Takke MpHU OTKPHITHH HOBOTO padbode-
ro mnpoctpaHctBa aubo npu 3akpeiTud RenderMonkey mosiBUTCSI 11aioroBoe
OKHO C MPEeAIOXKEHUEM COXPAHUTb TEKYLIUH MPOEKT;

O Open (<Ctrl>+<0>) — nsta KOMaHJa OTKpbIBaeT cyiuecTBytowuii ¢ain Effect
Workspace;
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15 Mew Ctrl+h

[= Open Chrl+0
Recent Workspaces »

I|n Save Chrl4+S

Save As..,  Ctr4shift+S

Impart... 3

Expoart... 3

Exit

Puc. 6.6. Menio File

O Recent Workspaces — 3Ta KoMaHJIa UMEET CBOE BbIMAAAIOIe MEHIO, TIe COo-
JEPXKUTCS NSITh MOCAEAHUX IIPOSKTOB,;

O Save (<Ctrl>+<S>) — coxpansier TeKyilee oTKpbiToe okHO Workspace;

O Save As (<Ctrl>+<Shift>+<S>) — coxpanser Tekymee okHo Workspace B
3aaHHON AUPEKTOPUU;

O Import — 5Ta KOMaHAa TIO3BOJISIET MMITOPTUPOBATh Pa3pabOTIYNKAM JOTOTHU-
TEJbHbIC MOJYJIM CBOET0 COOCTBEHHOIO (hOpMara;

O Export — ¢ TOMOIIBI0 KOMaHABI 3KCIOpPTa Pa3pabOTYNKY IPEAOCTABIISICTCS
BO3MOXKHOCTb MPOU3BECTU IKCHOPT daiiia B CBOIl (opMar JaHHBIX, B YACTHO-
CTH €CTh BO3MOXHOCTb 3KcrnopTupoBath daitn B FX-cdopmar, ucnob3yeMblit
B DirectX 9;

O Exit — Beixon u3 RenderMonkey.

MeHio Edit

Menio Edit comepxut BOoceMb KOMaHI, OHO M300paxeHo Ha puc. 6.7. C mo-
Molulblo KoMaHa MeHio Edit MOXHO Mpou3BOAUThL pa3jiMyHbIE ONEpPALUM IO pe-
JAKTUPOBAHUIO WIU MPaBKe UMEIOIINUXCS TaHHBIX.

Menrio Edit conepxuT caeayronine KOMaHabl:

O Undo (<Ctrl>+<Z>) — coBepilaer OTMEHY IOCAEIHENl MPOU3BEACHHONI oIe-
paunu,

O Redo (<Ctrl>+<Y>) — Bo3Bpar K npeiblaylleil onepaluuu;

]

Undao Chrl+2

Cut Chrl+
Copy Chrl+C
Paste Chrl+y

X B e

Delete Delete

Preferences...

Puc. 6.7. MeHio Edit
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O Cut (<Ctrl>+<X>) — cayxuT aias Bbipe3aHusi BblieaeHHoro yziaa us Effect
Workspace;<

3O Copy (KCtl>+<C>) — konupyer y3ea u3 Effect Workspace;

O Paste (<Ctrl>+<V>) — BcraBka y3na B Effect Workspace;

O Delete (Delete) — ynanset y3en B Effect Workspace;

O Commit Changes (<F7>) — xoMnuaupyer akTUBHbIN 1IEHaED;

O Preferences — ¢ MOMOIIBIO 3TO KOMaHIBI MOXHO OTKPBITH IHAIOTOBOE OKHO
coiictB (RenderMonkey Preferences), nsobpaxenHoe Ha puc. 6.8.

=

["ﬂ RenderMonkey Preferences @

General | Ditect 9.0 Viewer | Shader Editer | Esteral File Editor |

Cycle time for pre-defined
‘time' variable [zec): 120.000

Auto Refresh
[V Testures
Refresh periad [sec): 5.000
v todels

Refresh period [sec); 5.000

Default Directones

T ewtires: |C:\F'mgram Files\& Tl Resear Browse
M adels: |C:\F'rogram Files"AT| Resear Browse

Default Model Orientation: LHS -

Diefault Texture Origin Top Left -

[ Reset Camera on Effect Change

Ok | OTtmeHa

Puc. 6.8. lnanorosoe okHo RenderMonkey Preferences

B nuanorosom oxHe RenderMonkey Preferences HaxomuTcsi 4eTbipe BKJIAAKU:
General (O6wue), DirectX 9.0 Viewer (Ilapamerpni ans DirectX 9.0), Shader
Editor (Penaxtop meiinepos) u External File Editor (Bueminuii penaktop daii-
noB). Kaxxmas BKimamka nMmeeT cBO¥ HabOp 3JIeMEHTOB YIIPABICHUS, C MTOMOIIBIO
KOTOPBIX MOXHO 3aaBaTh pasiWYHbBIE MMapaMeTphl HACTPOUKU pPabOTHI B cpene
RenderMonkey, paccMOTpuM MOAPOOHO KXY BKIAAKY IMAJOrOBOTO OKHa
RenderMonkey Preferences.
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Bknapka General

Bxnanka General (OcHoBHble) auanorosoro okHa RenderMonkey Preferences,
u300paxeHHass Ha puc. 6.8, MO3BoJISIET 3a/aBaTh OCHOBHbIE OILIUM Ul pabOThL €
RenderMonkey. B BepxHeli yactu Bkiaaku General pacronaraercsi TeKCTOBOE
nojie Cycle time for pre-defined 'time' variable (Bpemsi uukina s npenomnpeae-
JIEHHOH MepeMEeHHOI) C YCTAHOBJAEHHbBIM 10 YMOJYaHUIO 3HaueHueM 120 cexyH.
C TIOMOIIBIO 3TOTO TEKCTOBOTO TIOJI MOXKHO 3aIaBaTh BpeMs IIUKIA TS TIpem-
OTIpeeIeHHBIX TTepeMEeHHBIX, HeOOXOMUMBIX JUTS YIOOCTBA PabOTHI ¢ IIeimepaMu.

Creayomuii Hadop 371€MEHTOB YIpPaBJEHMS OrPAHUYEH CTaTUYECKON 00JIacThIO
noa Ha3BaHueMm Auto Refresh (ABTomatuueckast pereHepaiiusi). B stoit obnactu
Haxonutcs nBa ¢uaxka: Textures (Texctypsl) u Models (Moaenu). Hampotus
Kaxaoro u3 ¢GIaxkKoB MMEETCS TEKCTOBOE ToJie ISl 3aJaHusl LM(PPOBBIX 3HAYe-
Huit. C MOMOIIBIO BTUX ONIUN MOXHO 3alaBaTh BpeMs I aBTOMATHYECKOTO
OOHOBJIEHUSI U3MEHUBIIUXCS PECYpCOB (BpeMs 10 YMOJYAHUIO 33aHO 3HAYEHUEM
5 CeKyHq).

Huxe cratuueckoit obnactu Auto Refresh Bxianku General guanoroBoro okHa
RenderMonkey Preferences pacnosoxeHa elle oaHa cTaTuyeckass o00JacTb
Default Directories (JlupekTopusi 10 YMOJYAHUIO) C ABYMSI TEKCTOBBIMU IOJISIMU,
YKa3bIBAIOIMMU HA PACIIOJOXEHME KaTajora ¢ pecypcamu, a UMEHHO TEKCTypa-
MU U MOJCISIMU, UCIIONb3yeMbiMU B pabore RenderMonkey.

Hanee Ha Bkiagke General pacnonaraiorcst aa  cnucka: Default Model
Orientation (Cuctema KoopauHar ajis mojenu no ymonuanuto) u Default Texture
Origin (TekcTypHble KoopauHarbl 1o ymonuyanuio). B cnucke Default Model
Orientation MoxXHO BbIOUpaTb MEXIY JIEBOCTOPOHHEH cUCTEMON KoopauHaT
(LHS), ucnonn3zyemoit B DirectX, M TMpaBOCTOPOHHEH CHUCTEMOU KOOpAWHAT
(RHS) nns1 npeacTtaBieHus] MOAEIU HA dKpaHe MOHUTOpaA npu padore ¢ OpenGL.
Cnucoxk Default Texture Origin npenHazHauyeH sl onpeaeaeHUs] TEKCTYPHbIX
KOOPIMHAT.

N mocnennsis onuus Ha Bkiaanke General — ¢aaxok Reset Camera on Effect
Change (COpoc kamepbl 0 M3MeHEHUIO 3deKTa), clyxalluui sl aBToMaTnye-
CKOro cOpoca no3uuuu KaMepbl B MOMEHT M3MeHeHUsl TeKyliero 3¢ dexra.

Bknapgka DirectX 9.0 Viewer

Bxianka DirectX 9.0 Viewer, nsoOpaxeHHasg Ha puc. 6.9, mosBojsieT HacTpau-
BaTb TapaMeTpbl, CBSI3aHHbIE HEMOCPEACTBEHHO C MCIIOJb30BAHUEM CBOICTB
DirectX 9. Ha sToli BKJIagKe CyIIECTBYeT MHOXECTBO Pa3MYHbBIX 3J€MEHTOB
YIIPABICHUSI.

ITepBoe TekctoBoe nmone HLSL Includes (Bxiouaer HLSL) nossossier onpene-
JUTb Karajor, IAe MOryT pacmosaratbesi ¢aiinbl wweiinepa. KaramoroB moxer
ObITb HECKOJIbKO, TO[Ad HA3BAHUE BCEX KATAJIOIOB MPOMUCHIBAETCS B TEKCTOBOM
noje HLSL Includes yepe3 Touky ¢ 3amsiToii.
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| Renderio nkey Preferences @

General  Direct< 9.0 Viewer l Shader EdilDl] Extemal File Editor]

HLSL Includes: |

Back Buffer Format: [DDFMT_xaReGEES |

Multisample Type: |DSDMULTISAMPLE_NONE ﬂ
Depth [ Stencil Buffer

Format: |DaDFMT_D24se =l

Iv Depth Clear [v Stencil Clear

Yalue: 1.0000 Yalue: a

Default Device:
Default Clear Color |

* HAL
" REF Default Camera Settings |
= Enable rendeting on Rendering Errar Fonk |
demand (HAL)
Rendering Refresh Rate: Fastest j

Ok | OTreHa |

Puc. 6.9. Bknaaka DirectX 9.0 Viewer

3arem Ha BkJaake DirectX 9.0 Viewer nuanoroBoro okHa RenderMonkey Pre-
ferences pacrmomaraercsa crmcok Back Buffer Format (Dopmat 3amHero 6ydepa),
HeoOXoAuMBbI 11 BbiOOpa copmara 3aaHero Oydepa. 3aech nepeducieHbl Bce
umerownecs: B DirectX dopmarbl 3aaHero O0ydepa, U Bbl MOXETE UCIIOJb30BaTh
11000 HeOOXOAUMBI BaM ¢dopMart.

Huxe cnucka Back Buffer Format nHaxoautcsi ewe oauH cnucok Multisample
Type (Tun MyJabTUCEMIUIMHIA), MCIOJb3yeMbIA IS BBIOOpA MYJbTUCEMIUIMHIA.
Ilo ymonuanuio BbictapieHo sHayeHue D3DMULTISAMPLE NONE.

Benen 3a cnuckom Back Buffer Format Ha Bknanke DirectX 9.0 Viewer nuaioro-
Boro okHa RenderMonkey Preferences (cMm. puc. 6.9) pacrnosaraercst craruueckast
obracte Depth / Stencil Buffer (Bydbep rnyomnsr u Oydep Tpadapera), BKIIO-
yaromas B cebsa HeOOoNbIIoH HAOOp Pa3HOPOIHEIX BJIEMEHTOB YITPABICHUSI.

C momomsio criucka Format (®opmat) B cratuveckoii obmactu Depth / Stencil
Buffer moxHO ycTaHaBnuBaThb HeoOXOAMMBIA ¢dopMmaTr A Oydepa IIyOUHBI U
Ooydepa tpadapera. Ipa daaxka: Depth Clear (Ouuctuth Oydep TIyOuMHBI) U
Stencil Clear (OuucTtuth Oydep Tpacdapera), €ciu OHU BbIOpPAHBI, OUUILAIOT CO-
OTBETCTBEHHO Oydep rnyouHsl u 6ydep tpadapera. [Ton nsyms daakkamu Depth
Clear u Stencil Clear HaxoasITCSl ABa WAEHTUYHbIX [10 Pa3MepPy TEKCTOBBIX IOJS C
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OMHOMMEHHBbIM HazBaHueM Value (3HaueHMe), B 3TUX MOJISIX 3aJAI0TCS 3HAYEHMS,
Ha OCHOBE KOTOpPbIX OyaeT IpPOUCXOAUTh ouucTKa Oydepa rayouHbl u Oydepa
Tpadapera.

CremoM 3a cratmyeckoit obmacteio Depth / Stencil Buffer Settings (Bydep roy-
OuHbI U Oydep Tpadapera) Ha Bkiaake DirectX 9.0 Viewer pacmonaraercs craTu-
yeckas objactb Default Device (YcTpoiicTBO Mo yMOTYaHUIO) € ABYMSI MEPEKITIO-
yarensamu: HAL (Annaparhbsiii ypoBeHb adctpakiiuu) U REF (IlporpammHbiil
ypoBeHb abcTpakini). C MOMOIIBI0 3TUX ABYX IepeKiIouaTesiell MOXHO 3alaBaTh
aInapaTHyIO WM OPOrpaMMHYI0 00pa0OTKy AaHHBIX.

C mpaBoii cTopoHbl OT cTtarudeckoil obnactu Default Device (YcrpoiicTBo 1o
yMonuaHuio) Ha Bkiaake DirectX 9.0 Viewer Haxomsarcsa tpu kHomnku: Default
Clear Color (IIBetr no ymonuanuio), Default Camera Settings (Hactpoiiku xame-
pbl 0o ymonauaHuo) u Rendering Error Font (1Lpudt owmnbdok).

ITociae naxarusg xkHomku Default Clear Color mossBuTcs HEGOJBIIOE TUATOTOBOE
OKHO ¢ OJHOMMEHHBIM Ha3BaHMEM, IOKaszaHHoe Ha puc. 6.10, rme MOXHO 3aa-
BaTh LIBET JIJISI OUMCTKU 3amHero Oydepa.

=

Il Default Clear. Color

27
27
127
0
RGE  =| [ Floating Paint

Puc. 6.10. Ananoroeoe okHo Default Clear Color

> m™ o1 D]

[=]

Knonka Default Camera Settings (HacTpoiiku kamepbl 10 yMOJYaHUIO) IIO3BO-
JITeT YCTAaHABIWBATh ITO3WUIINI0O KaMephl B OKHE IPEABAPUTEHLHOTO IIPOCMOTpA.
M3HavanpHO MO3MIMSI KaMepbl YCTAHOBJIEHA IO YMOJYAHMIO, €CJIM Bbl XKejlaere
Ha3HAYUTh HOBYIO MO3UIIMI0, TO HAXMUTe Ha KHOMKY Default Camera Settings u
B mosgiBuBLIeMcs auanoroBoM okHe Default DirectX preview camera node, noka-
3aHHOM Ha puc. 6.11, ycraHOBUTE HEOOXOAUMBIE 3HAYECHUSI.

Tpetbst u nocneausis kHonka Rendering Error Font (1llpudT o1iubok) Ha BKIaa-
ke DirectX 9.0 Viewer muanorooro okHa RenderMonkey Preferences Bemer k
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OKHY 3aJaHusl LIBeTa TEKCTa, MpeAHA3HAYEHHOIro I BbiBoAA HMHbopMaluud ob
umeromuxcst omuokax. Haxmure Ha kHonKy Rendering Error Font, u nosiButcst
auanoropoe okHo Ilpudr, nzobpakeHHoe Ha puc. 6.12, rae Mpou3BOAUTCI ycTa-

HOBKa 1Ipudra.

_ :
E& Default DirectX preview camera node le

Camera

Laak &t Position: |u.uuunu j |D.DDDUD j |D.DDDUD j
Up Wectar |u.uaunu j |1 00000 j |D.E|DE|DE| j
FiO: 45.00000

Wear Clip Plane: 1.00000
Far Clip Plane 10000000 -

Pasition: |u.uuund j|o.unuou j|—2un.uuoun

-
-

ak. | Cancel

Puc. 6.11. uanorosoe okHo Default DirectX preview camera node

W pacpr: Hauepr aHme:
|.t‘-‘uia| |06b|qu|ﬁ
Arial Black, KYpPCHE

€} rial Marrow HHPHBIA

H Batang AHPHEIA KYPCHE 14

) Book Antiqua 16

(} Bookman OId Style 18

()} Century bl 20 b
BugoustieHeHHE Odpaszey

[ 3auepkHyThi

¥ NoguepkHyTi lesti

Leer:

I - pacHs v Habop cumeonos:

|3ana,qu|D’| ﬂ

B numxneit yactu Bkiaaaku DirectX 9.0 Viewer nuanoroBoro okHa RenderMonkey
Preferences Haxoautcsa cnucok Rendering Refresh Rate (Yacrora oOHOBIEHUS),

MOXeTe YIPaBIsITh YacTOTOW OOHOBICHUS TEKYIIETo

UCTIONb3ysl KOTOPBIA BbI
a¢hdekTa B okHe Preview.

Puc. 6.12. nanoroeoe okHo WpudT
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Bknapka Shader Editor

Bxnaaka Shader Editor (Pemaxrop iueiinepoB), usobpaxeHHas Ha puc. 6.13, He-
o0xoarMa IjIsl HACTPOMKKY TEKCTOBOTO PelaKTopa LIEHaIepOB.

ol

e
|3 RenderMonkey Preferences E]
General ] Directs 9.0iewer Shader Editor ] Exrternal File Editor ]

Tabs

Tab Size 3 Indert Size | 3

(* Insert Spaces
™ Keep Tabs

Fant

Font | Courier Select...
Font Size | 100 r

oK | OTreHa

Puc. 6.13. Bknagka Shader Editor

Bknanka Shader Editor pasmenena nHa e obaactu: Tabs (TaOynsiuusi) u Font
(IpudT), Kaxaasi U3 KOTOPBIX COACPKUT HEeOONbLION HAOOpP BIEMEHTOB YIIpaB-
Jenus. B obnactu Tabs 3amarorcss mapaMerpbl Jid pa3sMepoOB OTCTYIA UM IMO3ULIMIA
Tabyasauu, a B odjacty Font ¢ mMOMOIIBI0O TEeKCTOBBIX Mojieil u KHomku Select
(Bbibop) MOXHO 3aaBaTh pasUuHbIe BUABI IIPUQTOB IS TEKCTOBOTO peaakTopa
IENIEPOB.

Bknapka External File Editor

Bknanka External File Editor (BHemiHuii ¢aiiioBblii penakTop), MoKa3aHHasl Ha
puc. 6.14, mosBossieT BBHIOUPATh BHEINHHWE MOAKIIOYAEMbIE MPOTPAMMBI IS K3-
MEHEHUST TEKCTYPp WU MoJeselt.

Ha Bknanke umeercsa npa TexcroBbix nojs: Textures (Texkctypol) 1 Models (Mo-
JIenMn), B KOTOPHIX HEOOXOMMMO YKa3aTh MECTOHAXOXACHWE TMOMKIIOUYaeMbIX B
TIPOEKT TEKCTYp M MOojeeit.
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I"ﬂ RenderMonkey Preferences EI

General l Direct 9.0 Yiewer ] Shader Editor  External File Editor l

Flease select the appropriate default executable that il
be able to edit the following node types:

Textures

| Browse |
Modelz

| Browse

oK OTrenHa

Puc. 6.14. Bknagka External File Editor

MeHio View

Menio View, pacnosoxeHHoe Ha MHCTpyMeHTanbHOW maHenu RenderMonkey,
umeer uetbipe komaHnbl: Workspace, Output, Preview u Artist Editor. Kaxnas u3
KOMAaHJ/I COOTBETCTBYeT HA3BaHWIO pabOYMX OKOH M MOKET OTKPBITH HEOOXOmM-
Mylo pabGouyio obnacte. Hampumep, Ha puc. 6.15 nmokasana o6ynactb Artist Editor
(Xya0XeCcTBEHHbII peaakTop).

MeHio Window

Memnio Window, nzobpaxeHHoe Ha puc. 6.16, comep:KuT ceMb KOMaHI JJIsI YIIPaB-
JeHusT okHamu uHcTpyMeHTapusi RenderMonkey, Takxke mo mepe paboOThl ¢
RenderMonkey B 3T0 MeHIO MOIYT OBITb ABTOMATUMYECKU HOOABJICHBI U IPYyrue
KOMAaH/IBI, CBSI3aHHBIE C OTKPBITBIMA OKHAMMU.

Menio Window comepXuT ciieayroiie KOMaHIbL:
O Close — 3akpbIBaeT OKHO ¢ (PoKycoM;
3 Close All — 3akpbiBaeT Bce OTKPHIThIE OKHA;

O Cascade — BbICTpauBaeT OTKPbIThIE OKHA KACKAIAOM;
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@ Artist Editor qx

Iridescent Butterfly Effect Group | [ridescentButterfly | IidescentButterfly_&5H

[+ Colors

oot | (N BT
ey ] N I

[+ Wectors

lightPos| | 500.00000 j [ 50000000 j | 0.00000 j | 1.00000 j

Puc. 6.15. OkHo Artist Editor

Cascade

Tile Horizonktally

B m e

Tile Yertically

‘Workspace

Output

Direct® 2.0 Preview Window

Puc. 6.16. MeHio Window

O Tile Horizontally — paccrapisieT OTKPbITbI€ OKHA FOPU3OHTAJBHO I10 IUMPUHE
Bcell padoueil obiactu;

O Tile Vertically — pacnosnaraer BepTMKalbHO OTKpPBITble OKHA B paboueil 00-
JIACTH;

O Workspace — orkpniBaeT okHo Workspace;

O Output — orkpbiBaeT okHO Output.

MeHio Help

B meHio Help umetores ape xkomanabl: Plugln Wizard (Mactep noaxiroyaeMbix
moayneit) u About (Mudopmanus). Komanna Plugln Wizard paspeaer nojb3o-
Baresl0 reHepupoBaTh NpoekThl sl Microsoft Visual Studio u nmporpamMMHBIi KOn
JJIST TOTIOJIHUTENbHO moakiaodaeMbix B RenderMonkey momyneii. Komanna About
colep:KuT obLIy0 nHpopmaLuio 06 nHerpymeHrapuu RenderMonkey (puc. 6.17).
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About RenderMonkey E|

Fendertdonkey Werzion 1.5 [build 424)

| ATl 3D Application Research Group

Lead programmer:
Matasha Tatarchuk
Fragramrers:
Ben Mistal
Toshiaki Tsuji
Bill Licea-k.ane

30 ARG Manager
Callar b clnally

Contributions to OpenGL by 3Dlabs, Inc.

Dave Houltan
3%&3 Mike Wweiblen

Fiandi B ost

Far suppart or to provide feedback, email: rendermonkey{ziati. com

Puc. 6.17. UHdopmaumornHoe okHo About RenderMonkey

MaHenb uHcTpymeHtoB RenderMonkey

ITanen» umucrpymentoB RenderMonkey, uzo0paxkeHHast Ha puc. 6.18, comepxut
Habop KpacoyHo OpOPMIEHHBIX KHOMOK ISl OBICTPOil paboThl C CcUCTEMOM
(KHOMKK OBICTPOTO JOCTYIIA).

-8 o R & Bl B R O

Puc. 6.18. lNaHenb nictpymeHtos RenderMonkey

W3 puc. 6.18 BugHO, YTO HAa MaHEAM MHCTPYMEHTOB pACIOJIATAKOTCS YEThIP-
HAaATh MHTEPAKTUBHBIX KHOMOK. JlaBaiiTe pacCMOTpPUM KaxIyl0 U3 HUX IOC/Ie-
JIOBATEIbHO CJI€BA HA IPAaBO:;

O Open Workspace — oTkpbIBaeT HoBoe pabouee MpoCTPaHCTBO;

O Save Workspace — coxpaHsieT OTKpbITOe pabouee TpOCTPaHCTBO;
O Workspace Window — oTkpbiBaeT uiu 3akpbiBaeT okHo Workspace;
O Output Window — oTKpbIBaeT U 3akpbiBaeT okHO Output;

O Preview Window — oTKpbIBaeT MM 3aKpbiBaeT OKHO Preview;

O Artist Editor — oTkpniBaeT nau 3akpbiBaeT okHo Artist Editor;
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O Compile Active Effect — xomnuaupyer axkTuBHbie 3(¢EKTbl, OTKPbIThIE B
OKHE TIPEIBAPUTETHHOTO MTPOCMOTPA, TAKXKEe MOXHO BOCITONIBH30BATHCS KIIABU-
weit <F7>;

Compile All Shaders in the Workspace — xoMnuiupyeT Bce LIERIEPDI;

Q

O Rotate Camera — 3ameiicTByeT BO3MOXHOCTb BpaIlleHUs] KaMepbl ¢ TTOMOIIBIO
JIeBOI KHOIIKW MBIIIIH;

O Move Camera — maeT BO3MOXHOCTh ITAHOPAMUPOBAHMS KaMephl JIEBOM KHOII-
KOM MBbIILIH;

O Zoom Camera — uM3MEHEHME MaclUTa0a U300paXKEHUs] C ITOMOLIbI JIEBOI
KHOIIKU MbIIIH;

a

Camera Home — B03BpalljaeT Kamepy B UCXOAHOE IIOJOXEHUE;

O Overloaded Camera Mode — pexuMm neperpy3ku kamepbsl. B aTom ciyuae je-
BOI KHOIIKOM MBIIIM MOXHO BpallaTb Kamepy, NpaBoil KHONKOK MbILIM IIa-
HOpaMUupoBaTh KaMepy, a CpelHell KHOMKON WU KOoJiecCOM MPOU3BOAUTH Mac-
ITabNpoOBaHUE;

O Mouse input Mode — pexxuM paboThbl C MBILIBIO.

OkHo Workspace

OkHo Workspace (Pabouee npocTpaHCTBO) HAXOAUTCS C JIEBOM CTOPOHBbI paboueil
TMoBepXHOCTH WHCTpyMeHTapust RenderMonkey M comep:XUT APEBOBUIHYIO CTPYK-
typy tekyiuero Effect Workspace. [Tocmorpute Ha puc. 6.19, roe mokasaHa ape-
BoBUAHAs1 cTpyKTypa mnpoekta Order — Independed Transparency u3 Karajora
ATI Research Inc\RenderMonkey 1.5\ Example\DXO9.

B okne Workspace oTpaxaercss cTpyKTypa TeKyllero MpoekTa, BbIMOJHEHHas B
BUJIE OTAEJbHbIX DAEMEHTOB WJIM TaK HA3bIBAEMbIX Y3108, CIPYINUPOBAHHBIX IO
ob1um aTpudyraM. OxkHO pabouero mpocrtpaHcrBa Workspace umeer aBe BKaaja-
ku: Effect (Dddexr) u Art (XynoxecTBeHHbII), paclol0XeHHbIe B HUXHEN dac-
™ okHa Workspace. Bxnaaxka Effect oroOpaxkaer Becb KOMIUIEKT JOCTYIHbBIX Y3-
JIOB, T€ BBl MOXETE IEePeXOIUTh 0 Bcell MPeBOBUIHON CTPYKTYpPE, a TaAKKe TIPO-
U3BOJUTH PEJAKTUPOBAHUE HEOOXOAMMBIX Y3JI0B. ISl 3TOro IENKHWUTE MpaBoit
KHOIIKOI MBILIM HAa HY>XHOM y3Ji¢, U B OTBET IOSIBUTCS KOHTEKCTHOE MEHIO C Ha-
0OpOM JOCTYIHBIX Ollepauuii pegakrupoBaHus. Bropas Bknaaka Art, uzobpa-
JKeHHasi Ha puc. 6.20, orobpaxaer y3jbl, KOTOPbIE [OCTYIIHbI /Ul PeIaKTUPOBa-
HUST XyTOXHUKOM, MPOTPAMMICT XK€ MOXET He BOJHOBAThCH, UYTO XYIOXHUK W3-
MEHUT OAMH U3 3(P@deKToB, MOCKOJAbKY Ha BKJIaaKe Art JOCTYIHBI Y3Jbl, He
M3MEHSIIONINe OOIIeTro comepXKaHusl TporpaMMHoro Koaa. Bomee mompoGHO pa-
0oty ¢ ysznamu okHa Workspace Mbl paccMOTpUM B CAEAYIOLIEH I1aBe HA IpU-
Mepax.



naBa 6. 3HakomcTBO ¢ UHCTPyMeHTapuem RenderMonkey 147

Workspace o Workspace 1=
Effect Workspace ~ Effect Workspace
@ Header --§+) OrderIndependentdLayerTransparency
di] wiew_position \] transparencyBias

e _proj_matrix ] transparencyScale
OrderIndependent4lLayerTransparenc Base
] transparencyBias ‘B Envvironment

] transparencyscals

Base

ﬁ Enwironment

£ BackBack,

£ FrontBack

£ BackFront

f FrantFront

f Background

@ Skream Mapping

oy Teapot

o Sphere

&y ScreendlignedQuad
+ ﬂ Enwironment
+-( 8 FrontFront
= FrontBack
¥ FrontBack
? Teapok
[* Render tate
8 wertes Shader
=3 Fixel Shader

+ Base
% Strearn Mapping
+ (8 BackFronkt
+-( 9 BackBack.
=P Blend
? ScreenalignedCuad
[P" Render State
8 wertex Shader

,iﬂ Pixel Shader v
< ¥
Effect | @9 4n | G Effect g An |
Puc. 6.19. Okno Workspace Pwuc. 6.20. Bknagka Art

OkHo Output

OkHo Output (OkHO BbIBOAA BbIXOAHONW HWHMOpMaLIMK), M300paKEHHOE Ha
puc. 6.21, oTOOpaxkaer BBIXOAHYIO TEKCTOBYIO HMHMOPMALMIO O MPOUCXOISILINUX
npoleccax B padore RenderMonkey.

OkHo Qutput MHTEPAKTUBHO, IPH KAXKIOM U3MEHSIOIIEMCS COCTOSIHMU B pabore
C MO[EJbI0 IMPOUCXOAUT BbIBOA COOTBETCTBYIOIIEH mHpopMauuu. Ilpu padore c
TEKYILIMM IPOEKTOM C MOMOUIbI0 oKHa Output MOXHO BOCIOJIb30BAThCS CIIpaB-
Koit no "ropsuuM” kiaBuiilaM RenderMonkey, 1ist 9Toro HaXXMuUTE Ha KJaBUaTy-
pe knasuiy <H> u B okHe Qutput OyneT nepedyuciaeH CUcoK AOCTYIHBIX "Topsi-
YUX" KJIaBUIII.
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E] output 9 x
Loading Model “C-“Program FilessATI Ressarch InchRenderMonkey 1 ShExasplestMedis“Models'Teapot dds” Done ~
Loading Model "C. “Progrem FilesATI Research InchRenderMonkey 1. 5-ExamplestHed:is Hodels ScreendlignedQuad. 3ds® D
Direct¥ Preview window. Selected 32-bil z-bulfer bit depth using 24 bits {or the depth channel and 8 bits {or the stencil c
DirectX Freviev Vindov: Enabled stencil buifer clesring with clear value of 0
DirectX Preview vindow: Selected 32-bit RGE pizel format. vhere 8 bits are reserved for cach color. as back buffer format
DirectX Preview window: Selected 37-bat z-butter bat depth using 24 bats tor the depth channel and H bats tor the stencal c
DirectY Preview Window. Ensbled stencil buller clearing with clear value of 0
DirectX Previev vindov: Selected Ho multisamping sslected
DirectX Previev Vindow: Enabled depth buffer clearing with clear value of 1.000000
DirectX Preview Uindow: Enabled stencail butter clearing with clear valus of 0
DirectX Preview Uindow: Setting depth clear walus to 1 000000
Direct¥ Preview Window. Setting stencil clesr value to 0

Compiling pixel shader API(D3D) ~. .- Default DirectX Eifect-Object Pass-Pixel Shadex- succass
Compiling vertex shader API(D3D) ~. ~Default_DirectX_Effect-Object Pass-Vertex Shader~ SUCCESS
Cresting Penderable Texture (PosMap) of dimensicms (390, 312) snccmss
Cresting Rendersble Texture (Normal¥ap) of dimensions (338, 312) [—
Compiling pixel shader API(D3D) ~. . -Default DirectX Eifect-Shading Pass-Pixel Shader- succass
Compiling vertex shader AFI(D3D) ~. . ~Default DirectX Effect-Shading Pass-Vertex Shader~ SUCCESS
DirectX Preview vindow: Using softvare vertex processing in REF rasterizer for rendering shader-based effects
Preview window: Draving current sttect in the Directl preview window using FEF rasterizer Done
1w Wrwlml *C SPrrwras Fi lesATT Resmarch ToesRenderfonbes 1 B5Frannl e Wed ot Heade | o Tearet 30 Thearie o
£ ¥

Puc. 6.21. OkHo Output

B cuneayloweii rnaBe mbl Oosee noapodHo paccMoTpuM padory RenderMonkey, a
ceifyac XodeTcsl MPOAEMOHCTPUPOBATh €llle OAHY OTJIMYMUTEIbHYID OCOOEHHOCTb
nHcTpyMeHTapust RenderMonkey.

RenderMonkey SDK

B auctpubyruse RenderMonkey 1.5 ectb mpekpacHasi BOBMOXHOCTb CO31aBaTb CBOU
JOIOJIHUTEIbHO MOAKIIOYaeMble Moayiu ¢ momoiubio RenderMonkey SDK 1.0.
MHctpymeHTanbHbIl TakeT paspaboturika RenderMonkey SDK 1.0 conpepxut
Habop pa3TUYHBIX 1O CBOUM BO3MOXHOCTSIM OUOJMOTEK, MPUMEHSS KOTOpbIe
MOXHO cO03[aBaTh MojaKIoyaeMble Monyiau. MHctpymenTtapuit RenderMonkey
HammmcaH Ha si3bpIKe mporpammupoBanus C++ ¢ ucmonbp3oBaHueM (QYyHKIIMOHATIA
RenderMonkey SDK 1.0. Takas rubkasi apxuTeKTypa I03BOJSIET pa3padoTYMKaM
gononHATh M yaydwarb RenderMonkey. Cama komnanus ATl nopaepxupaer
CTPYKTYPY NOMNOJHEHMI, YTO BIOJHE JOTMYHO M PALMOHAIbHO, BEIb HAMHOIO
Npollie CO31aBaTh JOMOJHEHMS, yaydllaloluue padoTy MpOrpaMMHOro odecreye-
HUs, YeM cOo3JaBaThb BCIO MporpamMMmy 3aHoBO. M KoHeuHo, Mmojo0Has CTpyKTypa
MOJKIIOUYEHUS] HOBBIX MOJYJIEH aaeT BO3MOXHOCTb KoMnaHuu ATI u cTopoHHUM
pa3paboTyrKaM c03/1aBaTb HOBbIE MPOTPAMMHBIE MPOAYKTHI ¢ JaibHelell uHTe-
rpauneii B RenderMonkey.

C ucnonnzoBanueMm RenderMonkey SDK Bbl 6ynete cozpaBate Win32-npusoxe-
Hus B cpepax Visual C++ 6 wim Visual C++ NET, takke MOXHO 3a1€HCTBOBAThH
MFC (Microsoft Foundation Classes, 6a3zoBbie Kiacchl Microsoft).

RenderMonkey SDK 1.0 umer B mocraBKe oOcCHOBHOro aucTpuOyrtuBa Render-
Monkey u cneuuanbHOU UHCTAUISILIMU He TpedyeT, moatomy SDK craHoBuTCS
cpasy MOCTYMHBIM ITocie ycTtaHoBkU RenderMonkey.

Bubnuoteka RenderMonkey SDK

bubnuoteunnie daitiel RenderMonkey SDK ¢ paciiupenuem lib comepxar He-
0OJIbIIOI, HO TOCTATOYHO (DYHKIMOHAIbHBINA HAOOp NOMOJHUTENbHBIX YTUJIUT.
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HaBaiiTe paccMoTpuM uMerolecs OudbanoTeuHble haibl:

O RmCore — 3T0 ocHOBHas OuOJMOTEKA, KOTOPYI HEOOXOAMMO MOAKIHOYATh
npu Jobom ucnoiab3doBaHuu RenderMonkey SDK. OHa comepXuT MeXaHU3Mbl
yIpaBieHusl uHTepdeiicaMu 1 Kiaccamu;

O RmUtilites — 10 STL-momoOHasi 6ubauoreka, HeoOxoaumasl i padOThbl C
KJlaccaMi, CIIMCKaMU M MacCUBaMU CTPOK;

O RmMFCUtilites — xak BUAHO M3 Ha3BaHus, 3Ta OUO/JMOTEKAa OCHOBaHa Ha
B3aumogelicteun ¢ MFC u npenHasHadyeHa JUIS CO3MAHUS IUAJOTOBEIX OKOH,
MEHIO U JAPYTUX rpadpuuecKux 0ObEKTOB.

O RmGrfxUtil — ¢ momoliiibio 310l OUOINOTEKU MOXHO paboTaTh ¢ TEKCTYpamu,
B TOM 4YHCJEe TMPOU3BOAUThL MpeobpasoBaHMsl (opMaTOB, U3MEHEHUE pa3Mepa
M T. 1.

Bubnmuoreunsie daiiyibl HaxoosATCS B TOM KaTajiore, B KOTOPBIN ObIT yCTAaHOBJIEH
uHcTpyMeHTtapuii RenderMonkey, B manke SDK\Lib. Mx HeoOGxoaumo SIBHO mOJ-
KJI1oyaTh B padounii mpoekT. Kak 3To aenaercsd, Bbl y3HaeTe B KOHLE 3TOH IJ1aBhl,
B pa3zd. "llodkarouenue SDK 6 Visual C++ 6" n "looxaowenue SDK ¢ Visual
C++ NET"

3aronoBouHble chainbl RenderMonkey

®aiinbl 3aronoskoB RenderMonkey SDK ¢ paciuupenueM h cogepxar onucaHust
uHTepdeiicoB, KiaccoB U (yHKIUK, C MOMOIIbI0 KOTOPBIX Bbl 3HAYUTEIBHO YII-
POCTUTE padOTy MO CO3AAHUIO JTOMOTHUTENbHBIX MOAYJIei. 3aroloBOYHbIX (haitioB
HE TaK MHOIO, I03TOMY JaBaiiTe pacCMOTPUM HX BCE:

O RmApplication.h — comepxXuT ornpeneyneHre OCHOBHOTO MHTepdeiica IrmApplica-
tion, JOCTYI K KOTOPOMY MOXHO IOJYYUTh Yepe3 PYHKIUIO getRmApp ();

O RmArray.h — npegHasHavyeH mjisi pabOTHl ¢ MACCHUBAMM JTaHHBIX;

O RmCore.h — 3TOT 3arosoBouHbIi (ailyl COAEPKUT B ceOe BCE 3arojIOBKU IS
YIIPOIUEHUS ITPOLEeaYPHl ITOAKIIOYEHNSI 3aT0JIOBOYHBIX (hailIoB B IIPOEKT;

O RmDefines.h — BkIoyaeT psig HEOOXOAUMMBIX MaKpOCOB, IOAKIIOYAEMbIX
C TIOMOIIBIO AUPEKTUBHI #defines;

O RmEffect.h — npeaHasHayeH aas padoThl ¢ 3¢¢dheKTamu;

O RmFile.h — coaepxur ¢aiiibl moMoluy Aasg QYHKUMA OTKPbITUSL U 3aKPbITUSI
(daiina;

O RmlLinkedList.h — Bxi1toyaer B cebs onucaHue kKiacca 1adjoHa RmLinkedList;

O RmMath.h — conepxXut MaTeMaTUYeCKUe KJIAcChl;

O RmMatrixh — B srom daiine coaepxurcsi Bce HeobXxomaumoe sk paboThl
C MaTpULIAMU;

O RmMesh.h — npegHasHaveH mist paboThl ¢ Mamamu B DirectX;
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O RmPlugin.h — 3T0T 3aronoBouHblii (aita aeknapupyer OObsIBICHUE AOIMOJIHU-
TeJbHO TIOIKII0YaeMbIX MOJYJIEH;

O RmRegistryManager.h — cBoero poja MeHeIxXep COCTOSIHUSI, ONpeAeIsieT pas-
JIUYHBIE TEKCTYPHBIE COCTOSIHUS;

O RmString.h — comepxut uHtepdeiic 1abdaoHa sl paboTbl CO CTPOKAMMU;

O RmStringToPtr.h — wma6noH, ynpoliiamomuil padboty ¢ ykasaTeassMM Ha CTPO-
KU;

O RmTypes.h — Bxioyaer B ceds1 HAOOp CTPYKTYP U INEPEUUCISIEMbIX TUIIOB;

O RmUndo.h — xak BuaHO M3 Ha3BaHus 3Toro aitna, oH obecreynBaeT BO3-
MOXHOCTb OIlepaluil Mo OTMEHE M BOCCTAHOBJIEHUIO MPOU3BEACHHBIX HEeHCT-
BUM;

O RmVariableManager.h — neknapupyer onucaHue uHTepdeiica IvariableManager
JUTSL yIIpaBJIeHUs CIIMCKaMU;

O RmXMLManager.h — B 3TOM haitie HaxoauTcsl omnpeleneHUe UHTepdeiica
IRmXMLManager, HEOOXOIMMOTO [UISl OMepaluil 3arpy3ku U coxpaHeHus aii-
JoB RenderMonkey ¢ pacuinpenuem rfx.

Bce nmepeuncieHHBIE  3arojlOBOYHbIE  (AMIBI  HaxomsATcs B JUPEKTOPUU
RenderMonkey B manke SDK\lib.

MNMpumevyaHune

Mpu co3pgaHum CBOMX JONONMHATENBHLIX MOAYNEN B NCXOLHOM KOAE HEOOX0oAMMO siB-
HOE NOAKIOYEHME UCMONb3yEMOro 3arofoBoYHOrO chaiina.

s co3maHmst HOBBIX MOIKIIOYaeMbIX Momyiell ¢ momoinbio RenderMonkey SDK
MOXHO BOCIIOJIb30BAThCSl CPEACTBAMU pPa3pabOTKU MNPUIOXKEHUH OT KOMIaHUU
Microsoft: Visual C++ 6 mwau Visual C++ NET. Cxema moaxmouenuss SDK He-
CKOJIBKO pas3jiMyHa AJisl 3TUX Cpej IPOrpaMMUPOBAHUS, IOITOMY CTOUT PACCMOT-
petb npouecchl nojkiouyeHuss SDK 6osiee BHUMATEIbHO.

MopgknioueHne SDK B Visual C++ 6

Ilepen HauamoM paboTHI ybemmMTech, YTO y Bac YCTAHOBJIEH cepBHC-TakeT No 5
(MSVC 6.0 Service Pack 5) mna Visual C++ 6. Ilpu noaxiouyenHun Render-
Monkey SDK B npoekr cpeabl nporpammupoBaHus Visual C++ 6 orkpoiite
Visual C++ 6 u cosnaiite HOBbIA MpoekT ¢ nomolubio koman File | New | Project
(®aiin | Hoswiit | [Tpoekr). B nosiBuBLueMcs 11anoroBoM okHe New, M300paxeH-
HOM Ha puc. 6.22, BeIGepuTe WAGJIOH CO3IaBAEMOrO MPUIOXKEHUSI, 3TO MOXET
ObIThb Kak Win32 Dynamic-Link Library, Taxk 1 MFC DLL, a B none Project
name (Mms npoekTa) 3anaiite uMs OyayuieMy mpoekTy U HakMmute KHorky OK.

B TonpKO 4TO co3maHHOM IIpOeKTe BaM HEOOXOAMMO IIPOM3BECTU Psii HACTPOEK,
cBs3aHHbIX ¢ monkiaouyeHneM RenderMonkey SDK B Bamr mpoexr, misi 3TOro
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Jydilie u30parth ¢opMy IOCIEAOBATENbHOIO MEPEeYMCICHUs] 1IaroB B IIpoliecce
HaCTpOeK.

New @ E

Files  Projects | Workspaces | Other Documents |

b2 ATL COM Appiwizard Project name:
v] Cluster Resource Type Wizard |Visua| Ca+_f
g+ Custom App/izand

FS7 [atabase Project Logation:
HER DiewStudio Add-in Wizard CAPROGRAM FILESWATIRES .|

8 |'Win32 Application

Wind2 Conzole Application
[ %] Wiri32 Dynamic-Link Libram
%] win32 Static Library

Platforms:
‘Win32

QK | Cancel

Puc. 6.22. [lnanoroesoe okHO New

MNMpumevyaHune

Mpn cos3gaHum HOBOro npoekTa B cpede nporpammupoBanua Visual C++ 6 ucnosnb-
3oBarnocb HasBaHme DemoSDK, B ganbHerlweM MMEHHO 3TO Ha3BaHwe OyaeT npu-
MEHATLCA NPY ONMCAHNM HACTPOEK NapamMeTPOB NPOEKTa.

1. Iocne cosmanusa npoekra DemoSDK oTkpoliite auanoroBoe okHo Settings
(YcTaHoBKM), BOCIOJIb30BABLIMCL KOMaHaamu MeHio Project | Settings, u B
nosiBUBLIEMcsl auanoroBom okHe Project Settings (Hacrtpoiiku npoekra) mnpo-
M3BEANTE HACTPOWKMN HEOoOXOIMMBIX IapameTpoB. JnamoroBoe okHo Project
Settings, nmoxazaHHoe Ha puc. 6.23, pasne/ieHO Ha ABE 4YacTU, C JIEBOI CTOPO-
HbI pacrnojiaraercs uepapxusi padouero npoekra DemoSDK, a B npaBoii yactu
OKHA pacIlojiokeH Habop BKIIAIOK, TepeMellasch Mo KOTOPBIM MOXHO Ha-
CTpauBaTb HeOOXoAuMble mHapameTpbl. Ecau Bbl IUIaHUpYeTe€ HCMOJb30BATh
MEFS, 1o nHa Bkiagke General (OcHoBHbie) B crnucke Microsoft Foundation
Classes Bbibepute 3HaueHue Use MFC in a Shared DLL.

2. 3areM B jaguanoroBoM okHe Project Settings nepeitnute Ha Bkiagky Debug
(Otnagka), us3obpaxkeHHyl Ha puc. 6.24, aag Ha3HAYEHUs] KATalOroB, MUC-
nojb3yeMbix Ipu oriaaake. B none Executable for debug session (Ilporpamma
JUISI CeCCHM OTJAamKW) BaM HYXXHO yKa3aThb NMYTh K WCITOJTHSIEMOMY aitry
RenderMonkey.exe, KOTOpblii HaXxoauWTCsl B Karajgore WHCTPYMEHTapUsl
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RenderMonkey. Takxe B none Working directory (PaGouast aupexkTopusi)
MPONUIINTE TYyTh K KaTajoTy, TAe¢ HaXOAUTCI WCIIOJHSAEMBIN  aiin
RenderMonkey.exe.

=

Project Settings

Settings For: |W’in32 Debug ﬂ General | Debug | CHC++ | Link | Rexournc EE

SREH D 4
—1-423 Source Files Beset

DemoSDE. cpp

Stdéfe cpp
-1-{3 Header Files Microsoft Foundation Classes:

- SSD::::'F?ES Use MFC n a Shared DLL =]

Readhe.tat Cutput direchanies
Intermediate files:
|D ebug
COutput files:
|D ebug

Iv illaws per-configuration dependencies

[ | Cancel

Puc. 6.23. Bknagka General okHa Project Settings

=

Project Settings

Settings For: |W’in32 Debug ﬂ General  Debug | CHC++ | Link | Rexournc EE
S8 e 4
Z23 Source Files Category: |General j
DemoSDK.cpp Executable for debug session:
X Stddks cpp -
=3 Header Filss |E:\F'rogram Files\AT| Research InctRendertdonkey 1. j
Std.t'-\f:-:.h Working directony:
[Z7 Resource Files
“Program Files' ezearch IncyRendertdonkey 1.
=] Readie C:HP Files\ATI R h InctFendertonkey 1.5

Frogram arguments:

Remote executable path and file name:

[ | Cancel

Puc. 6.24. Bknagka Debug okHa Project Settings
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3. Hanbuie nepeitnure Ha Bknaaky C/C++ B auanoroBom okHe Project Settings
(Hacrpoiiku mpoekra). Bun Bxmagku C/C++ mameHsietcss B 3aBUCUIMOCTH OT
BbIOpaHHOU Kareropuu B crnucke Category (Kareropusi). BHauane uzbepurte
kareropuio General, kax mokazaHo Ha puc. 6.25, u B mose Preprocessor
definitions (OmnpeaeneHue npenpolieccopa) yepes 3amsiTyi0 K yKe UMEoIMCs
gHaueHusiM gobaBbre Makpoc UNICODE, nna Toro uyro6sl RenderMonkey
MOT HCII0JIb30BaTb YHUKO/I.

Project Settings E]EI-

Settingz For: |Win32 Debug ﬂ General | Debug  CAC++ | Link | Reszourc EE

S8 De .
=23 Source Files Category: |Gen3lal j Reset

‘ DemoSDE. cpp

Y wharhing level: Optimizations:
tddts cpp -
-2 Header Files |LBVB| 3 ﬂ |D|Sah|E [Debug) j
Std.é.fx.h [ “Warnings as eraors [ Generate browse info
(2 Resource Files
Feadhe tat Debug infa:
| Program D atabaze for Edit and Continue ﬂ

Preprocessor defintions:
|WIN32,_D EBUG BET|InE]S wANDOWS, MBCS, AR

Praject Options:

Jrologo M0 AW3 /Gm /G A2 A0d D WINGZ D A
" DEBUG" /D "_UWICODE" /D " wWiKDOWS" /D
" MBCS" /D "_AF<DLL" /Fp''Debug/DemoSDE.poh” o

0K | Cancel |

Puc. 6.25. Kateropusi General Bknagku C/C++ okHa Project Settings

4. 3arem Ha aroit ke Bkiagke C/C++, Ho yxe B Kareropun Code Generation
(T'enepanus Kojga), KOTOpylo MOXHO BbIOpaTh u3 cnucka Category, HeoOXo-
aumo B crnucke Use run-time library BoiOpath 3HaueHue Multithreaded DLL,
Kak I10Ka3aHo Ha puc. 6.26.

5. Hanee Ha sroit xe Bkiaanke C/C++ Boidoepute xateropuio C++ Language u3
crucka Category, usobpaxeHHylo Ha puc. 6.27. 3mecb BaM HEOOXOAMMO Bbl-
oparb ¢aaxoxk Enable Run-Time Type Information (RTTI) u nepeiitu B kate-
roputo Preprocessor (I[Ipenpoueccop).

6. B kareropuu Preprocessor Bxiaiku C/C++ B tekcroom noje Additional
include directories (JlomoJHUTENbHO MOAKIHOYAEMbIE AUPEKTOPUU) HEOOXOMU-
Mo mpomucateh nyrb K Kkaraigory SDK\Include uHctpymenTtapus Render-
Monkey, kak mnokazaHo Ha puc. 6.28. Ha stoM Hacrpoiiku Ha BKJIaaKe
C/C++ 3akanumBaioTcs.

7. Tenepp nepeitnute Ha Bkiaaaky Link (Cpsi3biBaHME€) B AMAIOTOBOM OKHE
Project Settings 1 B cniucke Category BoiOepute Kareropuio General. B mnose
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Output file name (Mmsa ¢aiina) HyxHo IpomucaTbh IyTh K Kartaaory Pluglns,
KoTophIii HaxomuTcsa B manke RenderMonkey, nampumep C:\Program Files
\ATI Research Inc\RenderMonkey 1.5\Pluglns, kak mokasaHo Ha puc. 6.29.

_

Project Settings

Setings For. |\wWin32 Debug ~|| Geneal | Debug CiCes | Link | Resourci [1]v]
) D K.
-3 Source Files Category: |C0de Generation j Bieset
¥
penesD.cpp Processor Usze run-time Jibrary:
Stdédfx.cpp - e
=424 Header Files Blend M B ultithreaded DLL
Std&mh Calling convention: Struct mermber alignment:
22 Resource Files
Feadte tat |_'3d'BC| * j |8 Bytes * j

Project Options:

Jniologo MDD A3 /G AG 2L /0d 2D MWINSZ D A
" DEBUG" /D "_UNICODE" /D " _wWINDOWS" /D
" MBCS" /D "_AR<DLL" /Fp"Debug/DemasSDE. poh’ o

o]

Puc. 6.26. Kateropus Code Generation sknagku C/C++ okHa Project Settings

Cancel

Project Settings

General | Debug  C/C++ | Lirk: | Resourc EE

j Beset

Settings For. [win32 Debug |
; K
-2 Source Files

Categary: |Ce+ Language

DemoSDK. cpp Painter-to-member representation
Stddfy.cpp .
29 Header Files Representation method:
Stdafuh | Best-Case Alwaps * j
[C1 Resource Files
Readbe.tat | J

[¥ Enable exception handling
[v¥ Enablz Bun-Time Type [nformation [BTTIE

[™ Disable construction displacements
Project Options:

Jniologo D AW3 /G AGR GK 2D A0d D WINGZY A
/D" _DEBUG" /D "_UNICODE" /D " _WINDOWS" /D
" _MBCS" /D" aF<DLL" /Fp'Debug/DemoSDE. pch™ o

o]

Puc. 6.27. Kateropus C++ Language Bknagku C/C++

Cancel




naBa 6. 3HakomcTBO ¢ UHCTPyMeHTapuem RenderMonkey

155

=

Project Settings

Settings For: |win32 Debug

BN Den
=123 Source Files
emos0DK.cpp
Stdéfx.cpp
=123 Header Files
St h
(21 Resource Files
Readie.tat

Undefined symbals:

Additional include directories:

General | Debug  CAC++ | Link. | Resourc Elz

j Reset
Freprocessar definitions:

|WIN32,_DEBUG,_UNICDDE,_WINDDWS,_MBCS,_AFX

Category: |Preprocessor

[ Undefine all syrmbals

| Files\ Tl Research Inc\Rendetonkey 1.545DEMRclude

[ Ignore standard include paths

Froject Options:

Mnolago MDD A3 Aam JGR /G 21 /0d A A
"C:\Praaram Files\AT| Research Inc R endertonkey
1.3SDK Mnclude” /D "WIN3Z" /D" _DEBUG" /D a3

oK | Cancel

Puc. 6.28. Kateropus Preprocessor Bknagku C/C++

o=

Project Settings

=il ) K
-4 Source Files
DemoSDE. cpp
Stddfx.cpp
=123 Header Files
Stdifx h
[Z1 Resource Files
Readhe.txt

General | Debug | C/C++  Link | Resourct EII

ﬂ Beset

|ograrn Files\AT| Research Inc\Rendertonkey 1.55Pluaglns

Categany: |Genera|

Output file narne:

Objectlibrary modules:
| RmCore.lib Fmltiities. ik B FCU tlities. lib

[v Generate debuginfo [ lgnore all default libraries
I¥ Link incrementally I Generate mapfile

[ Enable profiing

Froject Qptions:

RmCore.lib RmlJtlites. ib BmdFCUtItez b Anologo ~
fzubzystemwindows fincremental: yes
/pdb:"DebugsPluglne. pdb" /debug /machine: | 386 v

Ok | Cancel

Puc. 6.29. Kateropusi General sknaaku Link okHa Project Settings

3atrem B nose Object/library modules HyxXHO Hamucarb uepe3 mpoden cie-
aytoiiue oudamoreku: RmCore.lib, RmUTtilities.lib, 1 B ToM cillyyae, €ciu Bbl
ucnonbzyere MFS, oubnunoreky RmMFCUTtilities.lib.

8. IlocnenHuil 3aBeplUAIOLIMI IIar — 3TO YKA3aHME Karajiora, IAe HaXomsTcs
oubnuoredHble ¢aitibl RenderMonkey. [ast atoro Ha Bkiaake Link B crniucke
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Category Bbibepute kareropuio Input (Bsoa) u B mose Additional library path
(JdomosHUTETBHEIN MyTh K OMOIMOTeKaM) yKaxuTe MyTh K KaTtajgory SDK\Lib
uHctpyMmeHTapusi RenderMonkey. Ha atom noakmioueHue RenderMonkey SDK
B npoekT Visual C++ 6 Oyner 3aKOHYEHO, ¥ BbI CMOXETE MPUCTYITUTH K pabo-
Te TI0 HATTMCAHWIO HEOOXOANMOTO MOMYJIS.

MopgknioueHne SDK B Visual C++ .NET

Otkpoiite cpeny nporpammupoBanust Visual C++ NET u cozgaiite HOBbIA Ipo-
ekt ¢ nomolbio komaHn File | New | Project (®aiin | Hosbiit | ITpoekt). B mo-
siBuBlIeMcst auanoroBoM okHe New Project (HoBblit mpoekT), U300pakeHHOM Ha
puc. 6.30, BeiGepute B moje Templates 111a6g0H CO31ABAEMOrO IPUIOKEHUSL:
MFS DLL B ToM caydae, ecid Bbl coOuMpaeTech HCMOJb30BaTh KOMITOHEHTHI
MFS, 1160 Win32 Project ang coznanus npocroro Windows-npunoxeHusl.

MNMpumevyaHune

B kauecTBe MMeHM co3daBaeMoro npoekTa ucrornb3oBanacb abbpesmatypa Demo
for Visual C++_NET, koTopas B ganbHenwem OyaeT NpUMEHSATbCA B pacCMOTPEHNN
npouecca nogknodeHusa RenderMonkey SDK B npoekte Visual C++ NET.

BribpaB onpeaeneHHblil madaoH, Haxmure kHonkKy OK B auanoroBom okHe New
Project, u Visual C++ NET creHepupyer mpoekT, Mocje 4ero HeoOXoauMoO Bbi-
MOJHUTL PSIJA TOCAENOBaTEIbHbIX JeWcTBU uUIsl moakawodeHuss RenderMon-
key SDK.

Mew Project @

Project Types: Templates:

=] Wisual C++ Projects b Direck 9 Visual C++ Wizard s
(11 setup and Deplayment Projects FEdExtended Stored Procedure Dl

-] Other Projects 3 Makefile Project
(27 visual Studia Salutions E Managed C++ Application

An ¥ML Web service project that uses the ATL Server Library.

Marme: | Demo For Visual C++_Met
Location: | Ct\Program Files\aTI Research InciRenderMonkey 1.5 j Browse. ..
Mew Solution Mame: | Dema For Yisual C++_Met v Create directory For Solution

Project will be created at Cii...\SDK\Dema For Visual C++_Met\Dema For Visual C++_Nek,

*less (814 | Cancel | Help |

Puc. 6.30. Inanoroeoe okHo New Project
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1. B oxHe Solution Explorer cpenbl mnporpammupoBaHusi Visual C++ NET

IIEJAKHUTE IMPABOA KHOMNKOM MBIIIM HA HA3BaHMU CO3MAHHOIO IPOEKTa U B
MOSIBUBIIEMCS] KOHTEKCTHOM MeHI0 BbibepuTe komaHay Properties (Cpoiict-
Ba). B oTBeT Ha BBIMOJTHEHHbIE ACHCTBUS MOSABUTCI AMaToroBoe okHo Demo
for Visual C++_Net Property Pages, uzo0paxeHnHoe Ha puc. 6.31. C neBoii
CTOPOHBI TOIO OKHA B 00JACTU APEBOBUIHON CTPYKTYPhbl KaTallOroB BbOEpu-
te nanky Configuration Properties (CpolicTBa KoH(puUrypamuit) u cTpaHuily
cpoiictB General (OcHoBHble). CrpaHuua cpoiictB General umeer psj Ha-
CTpaWBaeMbIX TTapaMeTpPOB, BEITIONHEHHBIX B BHAe Habopa mojeit. Kaxmoe mo-
JIE COAECPXKUT CBOM HACTPAUBAEMBIA CIIMCOK CBOMCTB, ILIEIKHUTE JIEBOM KHOII-
KO¥ MBIIIK HAa OMHOM M3 TIOJIeH W BaM CTaHET JOCTYITHO OIpelaeTeHHOe KOJN-
yecTBO cBoiicTB. Ha crpanuue cBoiictB General HeoOXOAMMO HM3MEHUTb TPU
napametrpa. B mone Configuration Type (Tunbsl KoHburypauuu) BbIOepUTE
Dynamic Library (.dll), B nmoje Character Set (YcraHoBKa KOAWPOBKHK) OTpe-
ageaute cBoiictBa kak Use Unicode Character Set (Mcmonb3oBaTb YHUKOI) U B
nojie Use of MFC (McnonwzoBatb MFC), B ToM ciydae, eciiu Bbl UCTOJIb3Ye-
te MFC, Boibepute Use MFC in a Shared DLL.

= =

Demo for Visual C++_ Net Property Pages @
Confiquration: |Debug j Flakfarm: |Active(Win32) j Configuration Manager ... |
=5 Configuration Propertics =]
g General ul ectory Debug
Debugging Intermediate Directory Debug
03 S+ Extensions to Delete on Clean *,obij;*ilk * . pdby* tbg* i Ebg ™ Eopg . rsp; ¥ bat
(23 Linksr =
(3 Resources Configuration Type Dynaric Library ¢.dll}
(0 MIoL Eiuild Browser Information Mo
(3 Browse Information Use of MFC Use MFC in a Shared DLL
(1 Buid Evants Lse of ATL Mot Using ATL
(3 Custom Build Step Minimize CAT Use in ATL Mo
(23 Web References -
(3 Web Deployment Character Set Use Unicode Character Set
Use Managed Extensions M
whole Program Optimization ]
General

QK. | OrreHa | anMEHHTb| Cnpaeka

Puc. 6.31. nanorosoe okHo Demo for Visual C++_Net Property Pages

2. 3arem B auanoroBoM okHe Demo for Visual C++_Net Property Pages Heo0-

xoauMmo mnepeitu B nmanky C/C++ Ha crpaHuly cBoiictB General, npencras-
JeHHYI0 Ha puc. 6.32, u B mose Additional Include Directories (JomonHureib-
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HO NIOAKJII0YaeMble AUPEKTOPUM) yKasaTh MoyHblid nyTh K nanke SDK\Include,
Haxojslielics B KaTajlore ycTaHoBKM UHcTpymeHTapusi RenderMonkey.

3

RenderMonkey Property Pages @
Configuration: |P\CtiVE(DBbUg) j Platform: |Active(Win32) j Configuration Manager.. . |
25 Configuration Propettic & Additional Include Directaties “C:Program Files\ATI Research Inc\Render®
General Resolve #using References
Debugging Debug Information Format Program Database for Edit & Continue {/21)
2 i+ Compile As Managed Mok using managed extensions
& Suppress Startup Banner ‘es {fnologo)
Optimization Warning Level Level 3 {/W3)
Preprocessor Dietect 64-bit Portability Issuss Yes (/Wp6d)
Code Generatio Treat Warnings As Errors Mo
Language
Precompiled He
CQukput Files
Browse Informe
Advanced
Command Line
(23 Lirker
(Z1 Resources
L3 Mo ) Additional Include Directories
(23 Browse Information . ) ) . . -
(23 Buid Events v $pe_-:|F|es one of more directories to add ko the include path; use semi-colon delimited
< s list if maore than one,  (fI[path])

ok | OTraeHa Cnpaeka

Puc. 6.32. CtpaHuua ceoiicte General nanku C/C++

3. Hampmre B T1oit ke manke C/C++ mmamoroBoro oxHa Demo for Visual
C++_Net Property Pages, Ho yxe Ha cTpanuue cBoiictB Code Generation B
nosie Runtime Library nomxHa Obith BbiOpana crpoka Mutli-threaded DLL
(/MD), kak nokaszaHo Ha puc. 6.33.

4. Ilorom B mamke C/C++ auanoroBoro okHa Demo for Visual C++_Net
Property Pages nepeiiaute Ha cTpaHuuy cBolicTB Language (fI3bIK), npen-
CTaBJICHHYI0 Ha puc. 6.34, rae BaM HEOOXOAMMO M3MEHUTb IAapaMeTpbl s
nByx nojeil. B none Treat wehar _t as Built-in Type BbiOepuTe M3 cnucka 3Ha-
yeHue No, a B moyie Enable Run-Time Type Info Bei6epute Yes (/GR).

5. 3areM nepeiinuTe MO APEBOBUAHON CTPYKTYypE KATaJOroB AMAIOIOBOrO OKHA
Demo for Visual C++_Net Property Pages x manke Linker u BbiGepute B
9TOil mamke crpaHully cBoiictB General, uzoOpaxeHHyl Ha puc. 6.35. Ha
cTpanuile cBoiicTB General Hy>KHO M3MEHNTH 3HAYEHUST B ABYX MOJAX. B mome
Output File BbI J10/KHBI yKa3aTh KaTajor, Kyaa OydeT cOXpaHeH co3aaBaeMblit
MoayJb, o0biuHO 3T0 Karanor RenderMonkey/SDK/Lib, u B mone Additional
Library Directories (JononHUTEIbHO MNOAKIIOYAEMbIE IUPEKTOPUM) YKA3aThb
myTh K HOOAKI0YaeMbiM OubanmoTekam — 3To Karaior RenderMonkey/SDK
/Lib.
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De Net Prop p
Configuration: |Debug j PlatFarm: |F\ctive(Win32) j Configuration Manager ...,

= CC+H+ ~ Enable String Pooling Mo
General Enable Minimal Rebuild Yes (/Gm)
Optimization Enable C4+4 Exceptions Yfes (/EHsc)
Preprocessor Smaller Type Check No

g Code Generation Basic Runtime Checks Both (/RTC1, equiv. to /RTCsu}

Language Runtime Library Multi-threaded DLL {/MD} -

Advanced
Comrnand

(23 Linker

(21 Resources

(23 MIDL

(21 Build Events

<

Precompiled Heade
Cutpuk Files
Browse Information

(21 Browse Infarmation

(23 Custaom Build Step
(23 Web References
(23 Web Deployment v

Skruct Member Alignment
Buffer Security Check
Enable Function-Level Linking

Mulki-threadad (fMT)
Multi-threaded Debug (fMTd)
Multi-threadad DLL (/MO
Multi-threadad Debug DLL {MDd)
Single-threaded (ML)
Single-threaded Debug (fMLd)
<inberit From praject defaults >

Line

= Runtime Library
Specify runtime library For linking., — (fMT, /MTd, fMD, fMDd, ML, MLd)

>

QK OmeHa MpuraeHHTE

Crpaexa

Puc. 6.33. CtpaHuua ceonicte Code Generation nanku C/C++

Demo for Visual C++_Net Property Pages

Configuration: |Active(Dehug) ﬂ PlatForm: |Rctive(Win32) j Configuration Managet ... |

General
Debugging

(23 Lirker
£ Resources
(Z3 MIDL

|~

(23 Browse Information
(23 Build Events hd

=5 Configuration Propertis Disable Language Extensions Mo

Default Char Unsigned No
Treat wehar_t as Built-in Type Mo
Force Conformance In For Loop Scop No

General Enable Run-Time Type Info Yes (/GR)
Optirnization
Preprocessor
Code Generatio
g Language
Precompiled He.
Cutput Files
Browse Informs
Advanced
Command Line

Enable Run-Time Type Info

(faR)

| >

oK | OTrenHa

Adds code For checking C++ object types at run time (runtime kvpe information).

Crnpaeka

Puc. 6.34. CtpaHuua ceoiicte Language nanku C/C++
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B =

I Demo for Visual C++_Net Property Pages g|

Configuration: |nctive(Debug) ﬂ PlatFarm: |Active(Win32) ﬂ Configuration Manager ... |

=9 Configuration Propertie # “C:'Program Files'ATI Research Inc,Ren j

General Show Progress Mot Set
Debugging Wersion
3 i+ Enable Incremental Linking Yes {/INCREMENTAL)
3 Linker Suppress Startup Banner Mo
% General Ignors Import Library Mo
Input Reqister Output MNa
E::ti?'n Additional Library Directories “C:hProgram Files\ ATI Research Inc,Rendert
Optimizakion

Embedded I0L

Advanced

Command Line
(21 Resources

(21 MIDL
(23 Browse Information
(23 Build Events
_ Output File
Custorm Build Stey
= R Owerride the default output file name,  {fOUT:[file])

(] Web References ¥
< >

aK | OTreHa Cnpaeka

Puc. 6.35. Ctpanuua ceoiicte General nanku Linker

6. Janee B Toii ke nmanke Linker, Ho yxe Ha crpaHuue cBoiictB Input, nokasaH-
Holi Ha puc. 6.36, B none Additional Dependencies ([lonoaHuTtenbHas 3aBUCU-
MOCTb) HEOOXOAMMO MpOMNUCcaTh MUCIONb3yeMble OUOIMOTeUHble (ailbl. DTO
RmCore.lib u RmUitilities.lib, a B Tom cityuae, eciau Bbl ipuMensiere MFC, Bbl
JIOJDKHBI TaKXKe MOAKIIoUnTh ondanorednblil ¢aitt RmMFCUTtilities. lib.

7. 1 nociaegHuit s1am B mpouecce noakinodeHus SDK B mpoekT
Visual C++ .NET 3akitouaercsi B yCTAHOBKax CBOICTB, UCIOJb3YEMbIX B OT-
nganke. Jas aToro mepeiiaure Ha crpaHuily cBoiicTB Debugging (ona HaxoauT-
CcI B OCHOBHOW WepapXWu IPEBOBUIHON CTPYKTYpPHI KaTaJOTOB THAIOTOBOTO
okHa Demo for Visual C++_Net Property Pages u nzo6paxkena Ha puc. 6.37)
1T U3MeHeHusT nByx 3HaveHuii. B mojne Command BaM HeoOXoauMoO 3amaTh
MyTh K UCIHOJHsAeMOMY ¢ailly uHcTpymeHTapus RenderMonkey.exe, a B none
Working Directory (PaGouast nupexropusi) yKaXuTe Karaaor MHCTALISLUU
RenderMonkey. Ilocne yero HaxmuTe mnocieaoBaTeibHO KHONKU IIpuMeHHTD
u OK B auanoroBom okHe Demo for Visual C++_Net Property Pages s
BCTYIJICHUS B CMJIy BCeX TIPOU3BENEHHBIX U3MEHEHMIA.

B cienyrouieit rnaBe Ha MpUMeEpPe Mbl PACCMOTPUM TEXHUYECKYIO CTOPOHY PabOThI
uHcTpyMeHTapusi RenderMonkey, 4To mo3BoIUMT BaM yOEIUThCSl B €r0 aOCOJIIOTHO
aHTacTUUECKMX BO3MOXKHOCTSIX.
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Demo for, ¥isual C++_Net Property Pages

Configuration: |RCtive(Debug)

=3 Configuration Propertie A

General

Debugging

3 Cic++
=9 Linker
Genetal
Input
Debug
Syskem
Optimization
Emnbedded IDL
Advanced
Command Line
(21 Resources
(23 MIDL
(2 Browse Information
(2 Build Events
(23 Custom Build Step
(2 Web References
>

3

w

=

RmCore.lib RmuUtilities.lib RmMFCUEilities. J
Mo

j PlakForm: |F\ctive(Win32) Configuration Manager...

Additional Dependencies
Ignore All Default Libraries
Ignore Specific Library
Module Definition Fils

Add Module o Assembly
Embed Managed Resource File
Force Symbol References
Delay Loaded DLLs

Additional Dependencies

Specifies additional items to add to the link line (ex: kernel3Z.lib); configuration
specific.

OTreHa

o]

MpuraeHHTE Crpaexa

(X
|

=

Pwuc. 6.36. Ctpanuua ceoiicte Input nanku Linker

Demo for Visual C++_Net Property Pages

Configuration: |Active(Dehug)

=5 Configuration Propertiss
General

g Debugging
Cacic++
(23 Lirker
£ Resources
(Z3 MIDL
(23 Browse Information
(23 Build Events
(23 Custom Build Step
(23 Web References
(23 Wehb Deployment

ﬂ FlatForm: |Rctive(Win32) j Configuration Managet ... |

Command Ci\Program Files\ATI Research InciRenderMonkey 1

Command Arguments

king Direckory CiProgram FilesaTI Research Inc'l,RenderMonkeJ

Aktacl Mo
Symbol Path
=
Debugger Type Auta
S0 Debugging Mo
=]
Canneckion Local

Remote Machine
Remote Command
HTTF LRL

Working Directory
The application’s working directary, By default, the directory containing the project file.

Otrena MprreHHTE Crnpaeka

o]

Puc. 6.37. CtpaHuua ceoiicte Debugging



rMABA 7

Pa6bota c nicrtpymeHtapmnem
RenderMonkey

B 2ra6e 6 Bbl nmozHakomuiuch ¢ uHrepdeiicom RenderMonkey, Tenepb maBaiite
nepeiaem K Oosee 1e€TalbHOMY PacCMOTPEHHMIO BO3MOXHOCTEH 3TOr0 MHCTPYMEH-
tapus. [locne 3anycka RenderMonkey ¢ ieBoil cTOpoHbI B ero paboueii odaactu
OyaeTr HaxonuTbess okHO Workspace, riae oroOpaxaercs uepapxus TEKyllero mpo-
€KTa, BbIMOJHEHHAsl B BUAE APEBOBUAHOM CTPYKTYphl. Ilpu mepBoHaYaJbHOM OT-
kpbiTun RenderMonkey B okHe Workspace HaxoauTcsl 3aJaHHOE 10 YMOJYAHUIO
pabouee mpocrpaHcTBo Effect Workspace, kak mokazaHo Ha puc. 6.5, KoTopoe
HaXoIUTCSl B KaTajlore ycTaHoBKM UHcTpymeHTapust RenderMonkey B manke ATI
Research Inc\RenderMonkey 1.5\data\DefaultWorkspace.rfx. ®@aiir ¢ pacmmpe-
HueM rfx — 9To cTaHAapTHBIK ¢aiin B popmare XML, comepxauinii Habop MH-
dbopmaiiuu o padouem sddekre, B TOM 4yucje o Koje IeiIepoB, YCTaHOBKE CO-
CTOSIHUSI, TEKCTypax, oObekTax u T. 1. B gaHHbI MomeHT dopmar XML siBnsercs
OCHOBHBIM, U JTI000 pa3paboTIYNK MOXET CO3[aTh KOHBEPTEP WU BOCIIOIH30-
BaTbCsl MMEIOLIMMUCI HA PbIHKE CPEICTBAMU Ul IpeoOpa3oBaHus B CBOM HEoO0-
xoaumblii dopmar aaHHbix. Popmar XML Takxke MCIONb3YyeTCsl U KOMIIAHUENH
NVIDIA B pabore ¢ uncrpymentapuem FX Composer.

Ilpu 1menuke nmpaBoil KHOMKOM MblM Ha pabouem mnpoctpaHcTBe Effect
Workspace oxHa Workspace oTKpoeTcsi KOHTEKCTHOE MEHIO, IIOKAa3aHHOe Ha
puc. 7.1, ¢ nepeyHeM JOCTYIHbIX KOMAHI.

KoHrekctHoe MeHio paboueii obOnactu Effect Workspace umeer cienyroiue
KOMAaH/IBI:

O Add Effect Group — nobGagisier rpyniy 3¢@eKToB ¢ MOMOILbIO BIOXEHHOTO
MEHIO ¢ TpeMsI KOMaHIaMMu:

o Empty Effect Group — no6asjsier myctyto rpyniy 3¢pdeKTos;

o Empty Effect Group w/DirectX Effect — nobapnger rpynny addextoB
DirectX, xoTopas HaxXogWTCd B KaTajore YCTAHOBKU WHCTPYMEHTApHS
RenderMonkey B manke ATI Research Inc\RenderMonkey 1.5 \Examples
\Media\Models;
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o Empty Effect Group w/OpenGL Effect — noGasnser rpynny addexton
OpenGL, Koropasg HaxomWTCSd B Karajore YCTAaHOBKH WHCTPYMEHTApHS
RenderMonkey B manke ATI Research Inc\RenderMonkey 1.5 \Examples
\Media\Models.

3 Add Effect Group
€%, Add Default Effect
[] &dd W ariable

E Add Testure
@Add Stream Mapping
o Add Madel ’

* vy v

Add Mote

Renarne. .. Fz2
E Paste Chil
Import 4

Export 4

Puc. 7.1. KoHtekcTtHoe meHio Effect Workspace

Add Default Effect — poGapnsier adpdexr no ymonuanuto piasi DirectX u
OpenGL;

Add Variable — no0GaBisier mepeMeHHYH TUIMA Integer, Boolean, Float,
Matrix U Color,

Add Texture — mo0apisieT TeKCTypy U3 KaTajora YCTAHOBKM MHCTPYMEHTapUs
RenderMonkey, raxomamiyiocs B manke ATI Research Inc\RenderMonkey 1.5
\Examples\Media\Texture;

Add Stream Mapping — n06aBisieT BBIOOPKY BEPIIMHHbBIX MTOTOKOB;

Add Model — no6GapnsieT Mojenb W3 Karajora YCTAHOBKU WMHCTPYMEHTapUs
RenderMonkey, raxomamiyiocs B manke ATI Research Inc\RenderMonkey 1.5
\ Examples\Media\Models;

Add Note — no0aBisieT 3amlUCh;

Rename — nepenMeHOBBIBAET Y3,

Paste — Bcrasnser ysein;

Import — umnopt npoekra B RenderMonkey B ¢popmare ZIP;
Export — skcnopt npoekra RenderMonkey B (popmarax ZIP u FX.

C nomouupto KoMaHasl Add Effect Group ([Io6aButh rpynmny 3¢ddekToB) MOXHO
cozaasarh nyctyio rpymnmny 3ddexktoB (Empty Effect Group) v 106aBisiTh B Hee 1o
HEOOXOIMMOCTH CBOM 3JIEMEHTHI TPOeKTa I (GOPMUPOBAHUS CBSI3aHHON TPYyII-
nel a¢dekros. JInbo ucnonbzoBate Habop uMerolnXxcs >PdeKToB B cTaHIAPT-
Hoil mocrtaBke RenderMonkey ¢ mnomoumbio komanabl Empty Effect Group
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w/DirectX Effect uz menio Add Effect Group mng DirectX u xomanabl Empty
Effect Group w/OpenGL Effect 1t OpenGL.

Takxke MMeeTcsl BO3MOXHOCTb B BbIOOpe pasiuuHbIX 3¢h(PeKTOB, MOCTABISIEMbIX
RenderMonkey. Boibepute komanay Add Default Effect (Io6aButh »dhdexr no
YMOJIUaHUIO) LIeqyKoM mnpaBoil kHonkod Mbluu Ha Effect Workspace B oxHne
Workspace. ITocie 3Tux aeilcTBhii OTKpoeTcsl BIOXKEHHOE MEHIO C JBYMSI MyHK-
tamu: DirectX v OpenGL. DT nBa MyHKTa UMEIOT CBOU HE3aBUCHMbIE MOIAMEHIO
¢ OOJbIUMM HAO0OPOM KOMAaHI, Kax/mas M3 KOTOPbIX MPEACTaBISAeT TOT WM MHOMI
Bua a¢dexkra. Boidupas 1060l M3 pocrynHbix 3ddexkroB mig DirectX unu
OpenGL, Bbl cMoOXeTe MOJy4YuTh HEKUH Kapkac i Oyaylliero mpoekra ¢ BO3-
MOXHOCTbIO [albHEHIIEro ero pasBuTus. YToObl BOCIONB30BATHCS I'OTOBBIMU
nmpuMepamMu cTaHgapTHoil moctaBku RenderMonkey, HaxomdimuMuCsI B ITIalKe
ATI Research Inc\RenderMonkey 1.5 \Examples, HeoOxomumMo Ha TTaHEIN WHCT-
pymenToB RenderMonkey Haxartb KHOIKy ObicTporo nocrtyrna Open Workspace
(OTKpBITH paboyee MPOCTPAHCTBO) WU BOCIIOJb30BATHCS KOMAHION MEHIO
File | Open (®aiin | Orkpoith) (KCtrl>+<0>). B nosiBUBLIEMCS 14a10TOBOM OK-
He Orkpwith (Open), nmokazaHHOM Ha puc. 7.2, BbiOepuTe HEOOXOAUMBIA BaM
npumep u3 nanok Dx9, GL2 unu Media u HaxxMuTe KHONKY OTKPbITb.

=

OTHpBITH @ gf

Manka; | o] j 5 E3-
- E.ﬁ.mbientOcclusion EFur EMouse Bu
hﬁ E.ﬂnisotropic EGIass ENormalMa
HeaasHue E atmospheric Elalittering Fluer

ACKYMEHTEL EBounce EGolden Shine EOrder-Inc
i E‘Bubble EHair EParticIe =

Floss Flror rlanets

Paioui cron & Deferred Shading EHough EPIastic

EDepth Complexity Elllumination EProcedure
,,—/- EDepth of Field Elllumination—.ﬂ.dvanced EReﬂectior
EDisco Lighting Elridescent Butterfly ERender kc
Man aoryrenTel EEV“ EMetal EScreenSp.
- EFabric EMorph EShadows
‘_,_!-' EFire EMotion Blur EShowCom

Mol kornewoTep <

WA palina: |Deferred Shading j OTkpeTE

>
Cetesoe Twn gafinoe: | Render Morkey [*.rfx)] ﬂ Orrena

OKPYHEHHUE

[ Toneko drenue

Puc. 7.2. inanoroBoe okHO OTKPbITb

Bribepem, Hanpumep, npoekt Deferred Shading n3 manku Dx9, roe npumensiercst
3aTeHeHue o0beKTa TPEXMEpPHOI clieHbl. B KauecTBe oObeKkTa MCMOAb3yeTCsl yaii-
HUK Xenatoro 1Beta B ¢dopmare 3DS u3 kartajora ycTaHOBKM WHCTPYMEHTapUsl
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RenderMonkey. On Haxomutca B manke ATl Research Inc\RenderMonkey
1.5\ Examples\Media\Models\Teapot.3ds. Ha pwuc. 7.3 mokazaHo pabouee OKHO
nHcTpyMeHTapus RenderMonkey ¢ orkpreiTeiM npoekToM Deferred Shading.

0 Preview:: Default_DirectX_Lffect etfect]

Gl B Vew Window Help

zﬂE!E!ﬁ Gl e xR 20

# ¥ Direct 9.0 Pre.X Bfectdfectl 10 % B Artist Dditor L
Detot_Dieecl_Elact

lﬂ Effect Woekspace
Default_Directx_tifect
£ Destription

[+ Colors
o [ T
Cootoke N

05 Etiect
Fl vutput [

Compiling pixel sheder API{D3D) ~..-Default_Directi_Ellect-Shading Pass-Pixel Sheder~ ... success -

Compiling vertex shader API(DID) ~. . -Default DirectX Effect-Shading Pass/Vertex Shaders .. . success

DirectX Preview vindow: Using softvare vertex processing in REF rasterizer for rendering shader-based effects.

DirectX Preview window: Dxcufxng cuxxl:nt eftect in the DirectX preview window using KEF rasterizex. .. Done.

DirectX Preview wvindow: Press 'ipnr.l- to refresh the contents of the preview window

DirectY Preview window. Press "space' Lo relresh the contents of the preview window. .

DirectX Previev vindov: Press 'space’ to refresh the contents of the previev wvindow...

Creating Renderable Texture (PosMap) of dimensions (S08. 346). .. success.

Creating Benderable Texture (PosMap) of dimensioms (SO0, 346) e

FENDERING ERROR({=).

Render targets in pass Object Pass don't have matching dimensions'"®

Creating Renderable Texture (NormalMap) of dimensions (S08. 346)... success.

Cresting Benderable Texture (NormalMap) of dimensions (S00. 346) [ —

Direct¥ Previev window. Drawing current effect in the DireciX previev window using REF resterizer. .. Doy .

Puc. 7.3. MNpoekT Deferred Shading

IIpu orkpeituu npoekra Deferred Shading B okHe Workspace nHcTpyMeHTapust
RenderMonkey orobOpaxaeTcsi nosnHasi uepapxusi npoekra. OxkHo Workspace pas-
JeneHo Ha aBe akTuBHble BKiaanku: Effect (Bddexr) n Art (XynoxHuk). Bxinagka
Effect (DddekT) comepXxuTt Bce HEoOXoauMble aTpUOYTHI IS pabOTHI MpOrpam-
MUCTA HaJ TEKYLIMM ITPOEKTOM, TOrja Kak Bkiaaka Art (XyaoxXHUK) mpeaHa3Ha-
yeHa I paboThl XyHOXHHMKA, W TIpEICTaBIeHHAsT CTPYKTypa TpoeKTa Ha 3Toit
BKJIAAKe HE [AeT BO3MOXHOCTU XYIOXHHUKY HM3MEHSATb MCXOAHBI KOI IMPOEKTa,
yro BecbMma yao0HO. Ha puc. 7.4 uzobpaxeHa crtpykrypa IpoekTa Deferred
Shading B oxHe Workspace.

Bce nanbble, kak npoekra Deferred Shading, Tak M J1100bIX APYTUX IMPOEKTOB,
cozgaHHbix B RenderMonkey, ckoMnoHOBaHbl ynoOHbIM oOpazom. IlpoekTHbie
JAHHbIE HAxomsTcsl B eqrHOM pabdouem npocrpaHctBe Effect Workspace u Moryr
ObITb pasaejeHbl Ha Ipyinbl 3(pdeKToB, OTAEIbHO B3siThbie 3(h(EKThl, IPOXO/bI,
YCTAaHOBKM COCTOSTHUI, TiepeMeHHBIE, BEpIIMHHBIE W THUKCEIbHBIC IIeHIepHl,
00BEKTBI, TEKCTYPbl U BbIOOPKM BepiIMHHBIX MoToKoB. Effect Workspace — 510
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KOPHEBOM y3eJ Ul BCeX MPOEKTOB, €ro Helb3sl YIalUuTh, U3MEHUTb, CKOIUPO-
BaTh, MEepEeUMEHOBATh WIU Bbipe3aTb. KaXablii TUT MepeuyncleHHbIX JaHHBIX WU
y3ea (Node) comepXuT cBoil BUJ pasHOOOPA3HBIX MUKTOTpaMM JUISl TUHAMUYHOMN
naeHTU(UKAIuU JAaHHBIX IpoekTa. Ha puc. 7.4 xopouio BugeH HaboOp y37I0B C
rpadpmIecKUMM TTUKTOrpaMMaMiu. Bce maHHBIe OpraHM30BaHBI B BUAE IPEBOBUI-
HOMI CTPYKTYpbl U MOIYT ObITb CPOPMHUPOBAHBI B pasauMuHble rpymnbl 3(pdeKToB
g Bauiero ymoocrsa. CoopMHpOBaHHbIE IPYINbl 3POEKTOB MO3BOJSIOT 00b-
€IMHSTh B IPYINbl HEOOXOAMMBIE TUIIbl AAHHBIX, HAMPUMEpP, HUUYTO HE MeliaeT
BaM CIPYIIMPOBATh Lieiinepbl M0 NPoGUI0 U SA3bIKY MNPOrPpAMMUPOBAHUS. Y3JIbl
CTPOTro MOAPA3JENIIOTCS IO CBOMM TUIIAaM U MOTYT COAepXKaTbh OfHO U OoJjiee 3HA-
yeHnii. ['oBopsl 0 TWMAax JAHHBIX, HY)XHO TTOHMMATh, YTO 3TO HE UTO MHOE, KakK

Workspace 1=

Effect Workspace
- Default_Direct¥_Effect
@ Drescription
ﬁ\ Camera
[§] Lightpas
maktYiewProjection
rnaktworld
W ObjColor
W ClearColor
f MaormalMap
f PasMap
@ Strearm Mapping
& Madel
&y ScreendlignedQuad
-1 Object Pass
ﬁ Camera
®) PosMap
) MormalMap
? Model
8 wertex Shader
=3 Fixel Shader
ﬁ Stream Mapping
-1 shading Pass
? ScreenalignedQuad
|]:" Render State
8 wertex Shader
=3 Fixel Shader
=% PosMap
ﬁ PosMap
=% MarmalMap
ﬁ MormalMap
ﬁ Stream Mapping

Effect | G At |

Puc. 7.4. Ctpyktypa npoekta Deferred Shading B okHe Workspace
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TEKCTYpbl, MOJEIM, MATPUIIbl MPOEKIIUA, Kamepbl, 3hdeKTbl 1100 Ipymnbl dP-
dbexToB, HMCMONb3yeMble B ClEHE, LIEHAepbl, MepEMEHHbIe, UCTOYHUKU OCBElle-
Hus u T. 1. [Ipoekt Deferred Shading, kak u J1000#l apyroii mpoexT, Hacjeayer
BCE CBOMCTBA IO yMOJuYaHuUIO U3 3agaHHoro mpoekra Default Effect, yto oyeHb
yAOOHO /Ul HAYAIbHOIO cTapTa paboThl HAA MpoekToM. Tpyasch Haa MPOEKTOM B
DirectX unu OpenGL, Bbl uMeeTe MOJHYIO CBOOOAY M BO3MOXHOCTb PabOThI C
Jo0biMU Bugamu 3¢ gekToB. [anee B 5Toi miaBe OyAyT paccMaTpUBAThCsl BCe
HMMEIOIIMeCs] TUIbl JAHHbBIX, KOTOPbIE MOXHO 3aIefiCTBOBATb B CBOEM IIPOEKTE
RenderMonkey. Ha ocHoBe mosyyeHHoOW uHpopMmaluu BaM OyaeT o4yeHb JIErKO
(bopMupoBaTh CBOM MPOEKTHI.

Pass Node

B mpoekrax RenderMonkey mmeercss oivH MM HECKOJNbKO HPOX0008 PUCOBAHIS
(Pass), xotopble HacjieayloTcs OT IpedblIylIUMX MNpoXoaoB B 3ddekre WUIM OT
Default Effect — adbdekra no ymonuanuto. Kaxnblit mpoxoa prucoBaHus BKIOYaA-
€T B ce0s1 BepIUMHHbIA U MMKCEIbHbIA 1ieiinep (00s3aresbHOE YCIOBUE), pa3any-
Hble mepeMeHHble, OJ0oKu ycTaHoBOK (render state block), kamepbl, BbIOOpPKU
BEPIIMHHBIX OOBEKTOB, TEKCTYPHBIE M TeOMeTpUYecKHe JTaHHBIe oObekTa. Takke
B IIPOX0JaX PUCOBAHMS MOTYT MCIIOJb30BAThCSl BCEBO3ZMOXHBIE MOIEIU OObEKTOB.
IlocMoTpute Ha puc. 7.5, Tam npeacrabieH npoekT Plastic u3 karanora Dx9 uH-
ctpymeHTapus RenderMonkey, Ha OCHOBE KOTOPOTO MBI PaccMOTPUM MOIETb
paboThl npoxonoB pucoBaHusl. B xkadyectBe Moaenu B npoekre Plastic Busyanusu-
pOBaH CJIOHEHOK CHUHEro I1Beta ¢ 3(P¢deKToM IIacThKa Uil MaTepUaTbHBIX
CBOMCTB 00BEKTA.

¥orkspace ! %|| Directx 9.0 Pre... Plastic effect |
Effect Workspace . o . (= |
B Header ¥ DirectX 9.0 Preview:: Plastic effect g@]gl

EH wiew_position

iew_proj_matrix

Plastic

W color

rﬁ' Stream Mapping

off Elephant

-1 single Pass
Elephant
#8 Vertex Shader
8 Fixel Shader
1‘ Stream Mapping

5 Erfect | @ An

Pwuc. 7.5. MNpoekT Plastic
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B oxne Workspace npoekra Plastic (cMm. puc. 7.5) pacnoyararoTcsli TUIIbL JaHHbIX
WK Y376l 3TOro npoekta. ¥Y3en Single Pass — 3To M ecTb MPOCTON OAMHOYHBIN
MPOXOJA PUCOBAHMUS, BKIIIOUAIOIIKI B ce0s1 Habop maHHbIX. B mpoekrte Plastic y3en
Single Pass cocrout u3 BepuimHHoro meiigepa (Vertex Shader), nmuxcenbHoOro
weinepa (Pixel Shader), BeIOOpKM BepIIMHHBIX NOTOKOB (Stream Mapping) u
onucaHust moaeau obobekra (Reference Node). Ilpoxon pucoBaHusi MOXHO Iepe-
MellaTh B Ipeaeax CBOEro poauTenbckoro a¢dexra BBEpX MM BHU3 IO APEBO-
BUJIHOM CTPyKType IpoekTa. Takke MMeeTcs BO3MOXHOCTb MEepPeCcTpauBaHuUs, IO
CBOEMY YCMOTPEHHUIO MOXKHO JOOAaBISITh WM YAAISATb HEOOXOMUMbIE DJEMEHThI B
Tpoxojie prucoBaHUs. JJIT 3TOr0 HEOOXOAMMO INETKHYTh MPaBOil KHOMKOM MBIIIN
Ha HaAMUCU TIpoxoja pucoBaHusi, HanpuMmep B npoekTe Plastic Effect sto Single
Pass, 1 BaM cTaHeT OOCTYITHO KOHTEKCTHOE MEHIO TSI 3TOTO THUIMA JaHHBIX
(puc. 7.6).

v Enable | Disable Pass

[] &ddVariable »
E Add Texture 4
[ £2dd Render State Block.

ﬁ Add Texture Object
ﬁ‘hdd Camera Reference

m kapping Reference

) Add Render Targst

& Print Shaders...
= Add Note

Rename F2
& Cut Chl
Capy Cl-C
R Paste Chrl+
> Delete Del

Puc. 7.6. KoHTekcTHoe MeHto npoekTa Plastic

KoHTekcTHOE MeHI0 Ipoxoja PUCOBAHMSI CTAHAAPTHOE W AOCTYIHO B J0OOM
npoekte RenderMonkey, pacCMOTpUM €ro CoAepXaHue:

O Enable/Disable Pass — BKJIIOYUTb MM OTKIIOYUTb Ipoxoia pucoBanus. [lpu
OTKJIIOYEHHOM IIpoxoje pucoBaHMUs B okHe Workspace mosiBUTCS KpacHas KO-
casl 4epra, lepeyepKuBaollas NMKTorpaMMy Ipoxojla pUCOBaHMUS;

O Add Variable — 100aBUTh IepeMEHHYIO TUIA Boolean, Integer, Float, Matrix
U Color,

O Add Texture — 100aBUTb TEKCTYpPY;
O Add Render State Block — n106aBuTh 6JIOK YCTaHOBOK,;
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a

Add Vertex Shader — 106aBUTh BEpLUIMHHbINA LIEHAEP;
Add Pixel Shader — 106aBUTb NUKCEIbHbINA LISHAED;
Add Texture Object — 100aBUTb TEKCTYPHBINA OOBEKT;

Add Camera Reference — 100aBUTh OMKUCAaHKUE CBOMCTBA KaMephl;

gagad

Add Stream Mapping Reference — 106aBuTh onucaHue BbIOOPKM BEPLIMHHBIX
[TOTOKOB;

Add Model Reference — 106aBuUTh onycaHue MOIEIU;
Add Render Target — 100aBuUTh ampecara;

Print Shaders — pacrieuarka kojia ueiepos;

Add Note — 106aBUTh 3aMUCh;

Rename (<F2>) — nepermeHOBaTh;

Cut (<CtrI>+<X>) — BbIpe3arth;

Copy (XCtr[>+<C>) — ckonupoBath B 0ydep odMeHa;
Paste (<Ctrl>+<V>) — BctaBuTh 13 O6ydepa oOMeHa;
Delete (<Del>) — ynanuTs.

O06paruTe BHUMaHUE, YTO HE Bce MYHKTHl MeHIO B TMpoekTe Plastic siBastoTcst ak-
TUBHBIMM, DTO CBSI3aHO, IPEXIE BCEro, ¢ 3aACiCTBOBAHHBIMM TUIIAMU JAHHBIX.
Ilo mepe nmpubaBieHMs Pa3IUMYHbIX TUIIOB HEKOTOPbIE M3 IYHKTOB MEHIO OyayT
CTAHOBUTBCS MOCTYMHBbIMHU. sl Toro 4roObl H10OABUTb HOBbBIM IPOXOJ PUCOBA-
Husl, B npoekte Plastic HE0OXOMMMO IIEAKHYTh IPaBOH KHOIKOM MBbIIIM HA Ha-
spanuu npoekra (Plastic Effect) u B nosiBuBliemMcss MeHIO BblOpaTh NyHKT Add
Pass (/loGaButbh mpoxoa pucoBaHusi). BeaeacrBue uyero B okHe Workspace B
nepapxuu pabodyero TMpoeKkTa TOSBUTCS HOBEHIN y3en Pass 1, kak mokazaHo Ha
puc. 7.7, co craHgapTHbiM HabopoMm naHHbiX (Model, Vertex Shader, Pixel
Shader 1 Stream Mapping), KOTOpbIif MOXHO pPeAaKTUPOBATH MO CBOEMY YCMOT-
PEHUIO.

(0 [ I T [ R [ [ [y |

Ha stor MomMenT y3ea Model B rpynne Pass 1 He 3ameiicTBOBaH, MO3TOMY MUKTO-
rpamma HanpoTtuB Haanucu Model repeyepkHyTa KpacHoOU Kocoit yepToit, U eciau
MPOU3BECTU KOMITUJISILIMIO W 3aMmycTUTh MpoekT Plastic, To kpome coobieHust o6
olIMOKe Bbl HUYETO He TMOJYUYUTe, 3TO BUAHO Ha puc. 7.8.

To ecTb KaXIbIil 13 TIPOXOIOB PUCOBAHUS TOJIKEH OBITH TIPUBSI3aH K KOHKPETHOM
MOJIENIN, IJIsSI 3TOro IIEJKHUTE MpaBoil KHOMKOW Mbllid B okHe Workspace Ha
y3i1e Model B nob6asieHHOM mpoxoae pucoBaHusi Pass 1. B mosiBuBieMcs: MeH10
BeiOepuTe koMaHay Reference Node u BbI mepeiieTe B OAMEHIO, TAe HEOOXOMM -
MO BBIOpaTh Moaenb 00beKTa. Ho MOCKONBKY B OMHOM IIPOEKTe 3aAeCTBOBAHHBIX
Mojejieil MOXeT OBITh MHOTO, TO M TIOAMEHIO OTPA3UT TOJHBIN CIUCOK MCIIOh-
3yeMbIX Mojeiell B BalieM IpoekTe. [1oGaBaeHHbIA MPOXoJd PUCOBAHUS Bbl BOJIb-
Hbl MIPUBS3bIBATh K 1000 M3 Mojaeeil, KOMIIOHYSl TeM CaMbIM TPEXMEPHYIO Clie-
Hy, UCXOAsl U3 Ballux norpedHocTelt (puc. 7.9).
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Workspace

- Ergﬁ Effect wWorkspace
@ Header
i| wiew_position
view_proj_makriz
Plastic
W colar
rﬁ' Stream Mapping
& Elephant
=P Single Pass
Elephant
8 Vertex Shader
23 Pixel Shader
Stream Mapping
-] ﬂ Pass 1
Madel

%= vertex Shader
2% Pixel Shader
Skream Mapping

Dire 9.0 Preview

RENDERING ERROR(s):
Invalid geormetry object in pass Pass 1'

Effect | @ Ar |

Puc. 7.7. OxkHo Workspace B npoekte
Plastic Effect ¢ HoBbIM y3nom Pass 1

Workspace 1o

Effect Warkspace
E= Header

ﬂ view_position
wiews_proj_matrix
Plastic
W color
@ Strearn Mapping
o Elephant
&l TesselatedCube
& myModel
= ﬂ Single Pass
E’ Elephant
%8 wertex Shader
2% Pixel Shader
@' Stream Mapping
] ﬂ Pass 1
TesselatedCube
= wertex Shader
23 Pixel Shader
Stream Mapping
- Pass 2
? myfodel

8 Wertex Shader
23 Pixel Shader
@ Skream Mapping

Effect | & ént |

Puc. 7.9. OkHo Workspace ¢ HECKOJbKMY NPOX04aMn pucoBaHus

Puc. 7.8. CoobLyeHne o6 ownbke
npu kKomnunsaumm npoekta Plastic
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Ilocne npuBs3bIBaHUSI MOAEIEH K IMPOXOAAM PUCOBAHUS HEOOXOJUMO OTKOMIIM-
JUpoBaTh MpoekT. JIJisi 3TOro BOCMOJIb3yHTECh MaHe b0 MHCTpyMeHTOB Render-
Monkey u Haxmute kHonky Compile All Shaders in the Workspace (OTkommnu-
JIUpoBaTh Bce leiaepbl Ha paboyeM MPOCTpaHCTBE), a ISl TOTO UYTOObI MME0-
1myecs M3MEHEeHHUs] BCTYNUIM B cuily, HaXMuTe KiaaBuiny <Space> (Ilpoben) Ha
KJIaBUaType KoMmiblotepa. Bce ummeroiuecss BUTOM3MEHEHUS TPEXMEPHOI CLIEHBI
MOMEHTANbHO oTpassitcsa B okHe Preview Window (OKHO IpeaBapuTEelbHOIO IPoO-
CMOTpa), TJe MPOUCXOAUT mpopurcoBka cleHbl. [Tpu nobaBaeHuM HOBBIX 3(Pdex-
TOB, llI€epoB, KaMep, TEKCTYP, MOJAeJe, TTepeMeHHbIX BCErjaa HeoOXOAUMO SIB-
HO OTKOMITMJIMPOBATH MPOEKT U HAXaTh KjiaBuuly <Space> sl TPOCMOTpa U3-
MeHeHuli B cueHe B okHe Preview Window (OxHO mpeaBapUTEIbHOIO
npocMmotrpa). Ho Gosee mpoctble MoauduKaluMy MPOEKTa, CKAXEM H3MEHEHUe
1Bera (poHa MM MOMAEIM, BHIOOP APYrof MO3MLUM IPOCMOTPA CLIEHBI, HE TpeOy-
10T MEePEKOMITUIISIIMK TTPOEKTA, JOCTATOYHO TOJIbKO HaXKaTusl KilaBuilKu <Space>.

Model Nodes

Modenvnuvie y316r (Model Nodes) npeAacTaBisitoT co0oil reoMETPUUECKUE OOBEKTHI
uid Moaenu B dopmare 3DS, sBnsiouniumcs cTaHAapTOM B MTPOBOM MHIYCTPUU.
OuyeHb YacTo Mojaeau 3Toro ¢opmara 3aAeCTBYIOTCS IMPOrpaMMMCTaMM B KOM-
NbIOTEPHbIX urpax. Mogenu B mpoekte RenderMonkey MoryT ucmojb30BaThCsl
TIpY UCIIOTHEHWM TIpoxoda pucoBaHus. Eciau BBl mocMmorpute Ha puc. 7.9, Tme
Obl1 mpeactaBieH mpoekT Plastic, To 3ameTuTe, uto MuUKTOrpamMma y3ina Model
Nodes BbiTIoJIHEHA B BUJIE MaJIEHBKOU U3SIIIHON (DUTYphI YaiiHUKA KPACHOTO LiBe-
Ta W pacIoyiaraeTcsl B POAUTEIbCKON uepapxuu mpoekra Plastic. A yxe B mpoxo-
jgax pucoaHust Single Pass, Pass 1 u Pass 2 rpacduueckoe M300paxeHue MUKTO-
IrpaMMbl BBIIOJHEHO B BUJE YallHMKA CO CTPEJKOi. DTO TaK HasblBaeMas Modenb-
Haa ccviika (Model Reference), obo3zHavaroniasi, 4To Mojeb o0beKTa n100aBieHa
K TIPOXOIY PUCOBAHUS M OyIeT TpeAcTaBieHa B CIleHe, T. €. Momeiab (GaKTUIeCKN
cBsi3aHa uepe3 Model Reference ¢ mpoxogoM pucoBaHUsI.

HobaBieHne MoIeNH B TIPOGKT MOXKHO IIPOM3BECTH, HAXXaB IIPaBOM KHOIKOIM
MBI Ha HA3BaHWUK paboUero IMpoeKTa W B IOSBUBIIEMCS MEHIO BHIOpaB ITyHKT
Add Model ([1o6aButh Moaeab). B oTBeT Ha 3TM AEICTBUSI MOSIBUTCS IOAMEHIO
¢ IepeuyHeM JOCTYIIHbIX Mojeneil uHctpyMeHTtapusi RenderMonkey (puc. 7.10).

Bce Momenun oObeKTOB, mepeuyucieHHbIe B CIMCKE, OOCTYIIHbl M3 Karajora
RenderMonkey u Haxomstcss B manke ATI Research Inc\RenderMonkey 1.5
\Examples\Media\Models. MHctpymentapuii RenderMonkey usHayaibHO MMeET
GobIION HAOOp Pa3TUIHBIX MOJIENEH, KOTOpBIE BBl CMOXETE HCIIOIb30BaTh B
CIIeHax, HO TakKe HUYTO BaM He MeIIaeT 3arpyXarb M CBOM OOBEKTHL. JIJIsI 3TOTO
pasmectute Baiiu Mojenu B Katajore RenderMonkey B mamke ATI Research
Inc\RenderMonkey 1.5\Examples\Media\Models 1100 ykaxuTe myThb K KaTaaory
C HEeoOXOAMMBIMU MOJENSIMU OOBEKTOB. Bocmonb3yidTech KOMAHIOH MEHIO
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Edit | Preferences (Penaktuposarb | CBoiicTBa) ¥ B IOSBUBILEMCS AUAIOIOBOM
okHe RenderMonkey Preferences, nmokaszaHHom Ha puc. 7.11, Ha Bkianke General
B TekcToBOM Trojie Models ykaxkute TyTh K BallleMy KaTajory 0ObhEeKTOB.

o T/ /RendetMonkey 1.5/Ewamples/M edia/Models/Car. 3ds
ot O/ /Ewamples/M edia/Modelz/T exturedCube, 3ds

o T/ /RendeMonkey 1.5/E wamples/M edia/Models/Disc2 3ds
o [/ /Rendettdonkey 1.5/E xamples/M edia/Modelz/Dize. 3ds
o /. /RendeMonkey 1.5/Examples/Media/Madelz/Dina. 3ds
o’ O/ /Examples/M edia/Modelz/ButterflyBody. 3ds

o [/ /Evamples/M edia/Modelz/T ezselatedCube. 3ds

@ /. /Rendetonkey 1.5/Examples/Media/Model: AV ase, 3ds
o [/ /Rendetdonkey 1.5/E samples/M edia/Modelz/Cube. 3ds
o /. /Rendetonkey 1.5/Ewamples/M edia/Models/T eapot 3ds
ot [/ /Examples/M edia/Modelz/OceanSurface. 3ds

o /. /RendeMonkey 1.5/Ewamples/M edia/Madels/T erain 3ds
o’ O/ /Rendetdonkey 1.5/E xamples/M edia/ModelzHebe 3ds
o [/ /Rendetdonkey 1.5/EsamplesM edia/ModelzHaiP atch. 3ds
i /. /Examples/M edia/Models/ElephantBody. 3ds

o [/ /Esamples/M edia/Modelz/S creentlioned Juad. 3ds

o /. /Rendetonkey 1.5/Examples/Media/Modelz/Light. 3ds
ot O/ /Ewamples/M edia/Modelz/Elephant Tusks, 3dz

o T/ /RendeMonkey 1.5/E wamples/M edia/Models/ T orus 3ds
ot [/ /Examples/M edia/Modelz/S creentlionedQuad-0 cean 3dz
o /. /RendeMonkey 1.5/Examples/Media/Madelz/Skull 3ds
o’ O/ /Rendetdonkey 1.5/ xamples/M edia/Modelz/Cube.

o [/ /Fendetonkey 1.5/E samples/M edia/Modelz’S phere, 2dz
o /. /Rendetonkey 1.5/Examples/Media/Model:/R adeon 3ds

-

Puc. 7.10. MeHio moaenen RenderMonkey

Kak yxe ynoMmuHanoch, mogenu oobekToB B RenderMonkey BbilloJiHEHbL B (pop-
mate 3DS, Ho npu 3ToM MMeeTcd mosiHasa noaaepxka ¢popmaroB NMF, OBJ u
camMoe IJIaBHO€ OocyllecTBiIsgeTcs nomaepxka gopmara X-daitios DirectX Kopmo-
pauuu Microsoft, u Bbl MoxeTe 0e3 mpobieM 3arpyxarb Mojaeau 3Toro ¢dpopmara.
bonee toro, Monenb oobekTa B opmare 3DS, 3arpykeHHass B MpoekT 6e3 oco-
OBbIX yCuJIuii, KOHBepTUpYeTcsl B hopmat X-daitna. [Ijist oToro B TeKyllleM Mpoek-
Te B okHe Workspace IIeJKHUTe TpaBOi KHOITKOW MBI HA MOIEIN W B TIO-
SBUBLIEMCS KOHTEKCTHOM MEHIO BbiOepuTe KomaHabl Save | Geometry Saver
(Coxpanurb | CoxpaHurb reomerpuio). B orBer Ha 5TM AEHCTBUS IOSBUTCS
auanoropoe okHo Coxpanntbh Kak (Save As), u3o0OpaxeHHoe Ha puc. 7.12, rae
HYXKHO 3a1aTh MMSI M KaTajor i COXpaHsieMoll Mojeiu obObekTa B opmare
X-daiina.

IIpu 1ienyke npaBoii KHOIKOW MblliM B TeKyuleM Ipoekre okHa Workspace rio-
SIBJISIETCS. KOHTEKCTHOE MEHI0 ¢ HaOOpPOM JOCTYITHBIX KOMaH[ pelakTUPOBAHUS U
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{8 Rendermo nkey Preferences

Cycle time for pre-defined 120.000

‘time' wariable [zec):

Auto Refresh

[ Testures
l—
[ Modelz
l—

Default Directories

Default Model Orientation: LHS

Drefault Texture Origin

I™ Reset Camera on Effect Change

Top Leit

General | Directt 9.0 Viewer | Shader Edtor | Extemal File Editor |

Testures: |C:\Program Filez\AT| Resear Browse
b odels: |Bau.| K.aTanor Browse

X

oK | OTrenHa

Puc. 7.11. Qnanorosoe okHo RenderMonkey Preferences, HoBble Mmogenu

=

CoxpaHMTh HaK

Mank.a:

=l B cf B~

@] Elzphantl

HenagHue
AOKYMEHTEI

-

Patiouni ctan

=

Mo pokymeHTE

Ceresoe WA paiina: |E lephant

[~

OKPYHEHHE
Tun daina: |Direcb< # File [*.4]

= |

CoxpaHuTE |
OTrera

Puc. 7.12. lnanoroeoe okHO COXpaHUTb Kak
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& Change Model L4
Orientation L4

Rename F2

& Cut Ll
Copy Cirl-C
BB Paste Clrl-4
X Delete Del

Edi... Enter
Edit with 4

Generatar 4

Save 4

Puc. 7.13. MeHio npoekra Plastic n moaenu Elephant

3a/IaHUS PA3UYHBIX JOMOJHUTENbHBIX OMUMHI JUISl TeKylel Momeau o0bekTa, Ha
puc. 7.13 npeacrasieHo MeHIo npoekTa Plastic st monenu Elephant (Cion).

B KOHTEKCTHOM MeHIO, M300paX€HHOM Ha puc. 7.13, NPUCYTCTBYIOT CAEAYIOLLIUE
KOMAaH/IbI:

a
a

guaaaogoaad

Change Model — BbiOOp 3arpyxaeMoii MOAEIM U3 YKA3aHHOIO KaTajaora;

Orientation — npenocTapisieT BO3MOXHOCTb BbIOOpA OpUEHTALIMM KOOPAMHAT-
HOM CHUCTEMBI AJIs1 TeKyIeld MOJENM C IOMOILbIO BRINAMAIOIIEI0 MEHIO M KO-
maHa RHS Coordinate System (IIpaBocTOpOHHSSI cUCTEMa KOOPAUHAT, MpPU-
meHsiemasi B OpenGL) u LHS Coordinate System (JIeBocTopoHHSISI cucTeMa
KoopauHaT, nmpuMeHseMasi B DirectX);

Add Note — goOapiser 3anuch WM 3aMETKY [AJs1 BbIOPAHHON MOAENN OOb-
eKTa;

Rename — neperMeHOBBIBAET BhIOPAHHYIO MOJIEJIb;
Cut — BbIpe3aeT Mojellb;

Copy — xonupyet Mozefb B 0ydep odMeHa;

Paste — Bcrapnsier Monesb U3 Oydepa oOMeHa;
Delete — ynmanser monens;

Edit — pegakuus Moaenu,

Edit With — penakuusg mMonenu ¢ IMOMOIIBIO CAEAYIOIMX KOMAHA BTOPUYHOIO
MEHIO:

e Model Loader — 3arpyxaer moaenb B ¢popmarax 3DS, X, NMF u OBJ;

o External File Editor — no ymonuanuto 3amyckaer ytuauty MeshView u3
coctapa DirectX 9 SDK, Heobxoaumyio 1npu pabore ¢ Qopmarom
X-¢aitnoB, Ha puc. 7.14 nmokazaHo pabouyee okHO yTunuThl MeshView mis
npoekTta Plastic u mogenu Elephant.
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B MeshView

EES

MeshOps Animation FMeshes NPatches Help
P«JJJ @)@ Als[c|N] i »|u]

FolygonMods  M.2fps  ASG220Nps [10714bi 702 vert

Puc. 7.14. Pabouee okHo yTunutbl MeshView

O Generator — reHepupyeT KyOUMYECKYIO COCTABJISIIOLIYI0 MOJEIU C ITOMOLIbIO

auanoroporo okHa Geometry Generator, mokazaHHoro Ha puc. 7.15;

O Save — coxpaHsieT Mozesb B ¢popmaTe X-aiiia.

Geometry Generator,

Shape

—Box

Cancel

i

Cylinder

Cone
width I 50.00
Height I 50,00
Depth

I 50,00

Puc. 7.15. nanoroeoe okHo Geometry Generator
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ITpu HaBemeHuu Kypcopa Ha JitoOoi y3en Tekyulero nmpoekra B okHe Workspace
ABTOMATUYECKU Ha HECKOJIbKO CEKYHJI MOSIBJsIeTCs] BCIUIBIBAIOIIEE MEHIO C TeK-
CTOBOI 3aMETKOMH MJIsl JAHHOIO y3ia. B 3aBUCMMOCTH OT TUIA AAHHBIX TEKCT 3a-
METKHM COIEPXUT pasiuyHbie omnMcaHus y3na. Ecau Bbl mooyepemnHo HaBeaere
Kypcop Ha y3Jibl JIIOOOTO MPOoeKTa, TO YBUAUTE TMOSBISIIOIIMECS] 3aMETKU JIJIST Kax-
JOTO TUIIA AaHHBbIX. Takke MMeeTcs BO3MOXHOCTb PEJAKIIMU WU M00aBIeHUS
CBOMX TEKCTOBBIX 3aMETOK JUIs BCEX Y3JIOB IpoekTa. g 2Toro HaXxXMMTe MpaBoil
KHOMKOU MBIIIM Ha HEOOXOAMMOM Yy3J€ W B TMOSIBUBLIEMCSI MEHIO BblOepute
komanny Add Note (Io6aButh y3en). B pabouem mpoctpaHctBe RenderMonkey
MOSIBUTCS HEOOJBIION MO pa3Mepy TEKCTOBbIH penakTop Wi Ho0aBieHus Heod-
XOAMMBIX 33aMETOK I10 BbIOpaHHOMY y3i1y, Ha puc. 7.16 u300paxkeH TeKCTOBBI
penaxktop B nmpoekTte Plastic st mogenu Elephant.

B Ele phantNotes

Monens croHeHra
0 eekT NepekOHEERTUPOESH B GOPMMAET ¥ -hakina
02,12 200

Cancel

Puc. 7.16. TekctoBble 3anucu gna mogenu Elephant

Camera Nodes

V3w kamep (Camera Nodes) HEOOXOMUMBI JJIs1 OTNpeAeieHUs] OpUeHTAallud BUAA U
UrPAIOT Ty X€ PoJib, UTO U KaMephl B IIPOCTOIl TpexmepHoii cuieHe. B ogHoM mpo-
€KT€ MOXKET ObIThb HECKOJbKO pa3MYHbIX Kamep. Bce kamephl MOJKHBI pacrnofa-
ratbcsl B PONUTELCKON BeTKe uepapxuu mnpoekta. JlobaBieHue KaMmepbl B TEKYy-
LIMA OPOEKT OCYLIECTBISETCS CJAEAYIOLIUM 00pa30M: HAKMUTE HA Ha3BaHUU IPO-
ekrTa B okHe Workspace mpaByl0 KHONKY MBbIILM M B IIOSBUBILEMCS MEHIO
BbiOepuTe KomaHay Add Camera ([loGaButh xamepy). Ha puc. 7.17 uzobpaxkeHo
okHo Workspace mnpoekta TechnoPumpingSpeaker u3 craHIapTHbIX MPUMEPOB
uHctpyMeHTapusi RenderMonkey ¢ n1o0aBieHHONM HOBOI KaMepoil MMOJ HA3BAHU-
eM MyCamera.

B otrnenbHBIE MpoMeXyTOK BpeMEHU B TMPOEKTE MOXET ObIThb aKTMBHA TOJBKO
onHa kamepa. [nsi Toro 4toObl caejaTb KaMepy aKTUBHOW, HaXMUTE IMPaBYIO
KHOIIKY MBIIIM Ha Ha3BaHUM HeobOxomumol kamepbl B okHe Workspace u B 1o-
SIBUBIIIEMCSI KOHTEKCTHOM MEHIO BblOepuTe KomaHay Set Active Camera (AkTu-
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BU3MPOBATh YCTAHOBJIEHHYIO KaMepy), Iocje BTOro BbIOpaHHAs KaMmepa CTaHeT
ocHOBHOI. Ilpu 3TOM aKkTUBHAs IpeabLiylias Kamepa Oyaer cOpoieHa. Kamepy
MOXHO CBSI3bIBaThb € TIPOXOJAMU PpUCOBaHUsSI TocpeAcTBOM y3ia References
Camera. /115 Toro yto0bl 100ABUTH KaMEpy B IPOXOJ PUCOBAHUS, HAXKMUTE Ipa-
BYI0O KHOIIKY MbIILM HA HA3BaHMM IIpoxoma pucoBaHusi B okHe Workspace u B
nosipuBiIeMcss MeHO BbibepuTe koMaHay Add Camera References (/Io6GaBuTh
CChUIKY Ha KaMmepy), MOSBUTCS €llle€ OAHO MOAMEHIO, IIe MepeYUucCIsIoTcs T0CTYII-
Hble [Jig 3TOoro Impoekta kamepbl. Ha puc. 7.18 mokazaHo MeHIO MpoexTa
TechnoPumpingSpeaker co crmmcKoM AOCTYITHBIX KaMep.

Workspace 0 % 4 Pwuc. 7.17. Ox+o Workspace
npoekta TechnoPumpingSpeaker
=1yl Effect Workspace

B2 Header

ar] time_0_x

view_makrix

view_proj_matrix

TechnoPumpingSpeaker

E Description
Camera

% MyCamera

-] pulsesharpress

] beat

-] amplitude

] bassFreguency

i| lightDir

ﬁ Speaker

@' PT Stream Mapping

o Disc
= Single Pass

Camera
Disc

(2}

* Vertex Shader B Camera Reference

2% Pixel Shader ﬁ‘ Comera

+ Base . bon MyCamera

PT Stream Mapping K

Puc. 7.18. MeHio npoekTa
Effect | @ At TechnoPumpingSpeaker

Ecian B mpoxoae pucoBaHusi yxe cyuectsyeT y3eq References Camera (Ccouika
Ha KaMepy), CBSI3aHHbI ¢ OMHOH M3 Kamep, TO IO HEOOXOAMMOCTU Bbl MOXKETE
cBa3biBaTh y3ea References Camera c n1000ii apyroii kamepoil, MUMeroLIelcs B
TekyleM npoekte. YToOnl cBsizaTh y3enl References Camera c apyroil kamepoi,
LIEJAKHUTE IPaBoil KHONKOM MblliM Ha Ha3BaHuu y3na References Camera B on-
HOM M3 IIPOXOAOB pucoBaHus B okHe Workspace, a B OSIBUBIIEMCSI MEHIO BblOe-
pute komaHny References Node (Ccoiika Ha y3en). [TosBUTCS TOMONTHUTEIbHOE
MEHIO CO CIIMCKOM AOCTYNHbIX Kamep. Takum oOpa3oM MPOUCXOOUT MPUBS3KA
KaMmepbl K OJHOMY U3 MpoxoaoB pucosanus. Hns Bcex y3noB Camera Nodes u
References Camera npoekta goctynHbl koMaHabl Add Note (To6aBuTh mprumeya-
Hue), Rename (IlepeumeHoBartb), Cut (Beipesars), Copy (Konuposarb), Paste
(BcraButb) u Delete (Yaanuth) yepe3 KOHTEKCTHOE MEHIO TTPOEKTA.
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s KoppeKlUK [apameTpoB HACTPOMKU MMEIOLLIUXCS KAMEP B IIPOEKTE MCIIOJb-
gyetcsl penaktop kamepbl (Camera Editor). JIBoitHOU 111e90K JIEBOU KHOTKU
MbIIIM Ha Ha3BaHuM Kamepbl B okHe Workspace Bbi3biBaeT ero. Ha puc. 7.19
M300paxkeH CTAaHAAPTHBIA PelakTOp CBOMCTB KaMephI.

hy X
Camera Posifon: | 14294119 +| | 8.26617 - ||140.96501 .|
Look At Position: |D.E|E|E|EIE| j|a.uuunn j|1.uuuuu j
Up Vector |-n.590?2 j|—u.12255 j|-0.?1255 j

FO: 10080000 |T
Near CipPlane:  [100000 _———& —— |
Far Clip Plane 1000.0000 .

Ok, | Cancel |

Puc. 7.19. Pepaktop kamepbl

WM3meHeHne cBOMCTB KaMepbl JOCTYITHO C TIOMOIIIbIO MMapaMeTpoB PelakTopa, Bbl-
MOJHEHHbIX B BUAE JIMHEWHBIX peryasTopoB (slider ujiM Tak Ha3bIBaeMbIit
trackbar), rae Bbl MOXETe 3aJaBaTh pa3iuMyuHble 3HAYeHUs napamerpam. Pegakrop
KaMepbl UMEET CJICAYIOIIUE MapaMeTPhl A1 HACTPOUKHU CBOMCTB KaMephl:

O Camera Position — onpegensier nosuuuio kamepbl 1o ocsiM X, Y u Z 1as
00bEKTa TPEXMEPHOM CLICHbI,

O Look At Position — 3agaet HampagieHue MmpocMoTpa nmo ocsim X, Y u Z st
00bEKTa TPEXMEPHOM CLICHbI;

3 Up Vector — BekTOp mpocMoTpa, 3aaaeTcst o ocsim X, Y u Z;

O FOV (Field Of View) — ycraHaBiauBaeT 1oJie 3peHusl ISl BCell CLEeHb;
O Near Clip Planes — O1xHUIi [IJ1aH OTCEYEHMUS;

O Far Clip Planes — jganbHUil maH OTCEYEHUS.

Ilocne M3MeHeHMS HACTPOEK IapamMeTpoB Kamepbl Haxmure KHomky OK B pe-
JAKTOpe KaMepbl, a AJsl MPOCMOTPa COOTBETCTBYIOIIMX M3MEHEHMIH B CLEHE Ha-
KMuUTe Kiaapuiy <Space>, Toraa B okHe mpocmorpa (Preview Window) otobpa-
35TCSl MPOU3OLLe/IIINe MOAUGDUKALIUM [TPOEKTA.

Stream Mapping Nodes

Buibopka eepuunnvix nomoxos (Stream Mapping Nodes) omnucbiBaeT XapakTepu-
CTUKU MOJENIU, KOTopasl UAET yepe3 Mpoxoi pucoBaHus. Y3en Stream Mapping
MOXeT OBbITb CO3JaH Ha JI0OOOM M3 YpPOBHEH APEBOBUAHON MepapXuu TEKYILEero
npoekTa. s 9Toro 1meaKHUTe MpaBoil KHOMKOW MBIIIM Ha Ha3BaHUU MPOEKTa B
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okHe Workspace uHcrpymeHTapusi RenderMonkey u B mosiBUBLIEMCSI MEHIO Bbl-
oepute komaHay Add Stream Mapping (Jo6aBuTb BbIOOPKY BEpLUMHHbIX IOTO-
KOB). BBIOOPKY BEpIIMHHBIX ITOTOKOB HEOOXOAMMO CBS3aTh C TIPOXOIOM PUCOBA-
HUSI ¢ IOMOILIbIO cchuiku Stream Mapping References 1151 oroOpaxeHus: BbIOOp-
KA B ONHOM M3 IpoxoaoB pucopBaHus. s cBga3biBaHusd Stream Mapping c
MIPOXOJOM PUCOBAaHMS HAaXMHTE TPaByl0 KHOIKY MBI Hal Ha3BaHWEM Stream
Mapping References (Ccblika Ha BbIOOPKY BEPLIMHHBIX IIOTOKOB) B HEOOXOM-
MOM IIPOXOJ€ PUCOBAHMS M B ITOSIBUBLIEMCS MEHIO BbiOepuTe KoMaHay Reference
Node (Cchuika Ha y3en). B mosiBuBLIeMcsl BbINafarouieM MEHIO OyAyT MpeacTaB-
JeHbl BCE MMEIOIMecd B IMPOEKTe BbIOOPKM BEPIIMHHBIX [OTOKOB, BblOEpuUTE
HYXHYIO, BbLASJMB Ha3BaHME BbHIOOPKM. Takke MOXHO MPOCTO MEpeTaliuTh MbI-
b0 y3ea Stream Mapping u3 poautensckoro s¢gdexra Ha y3en Stream Mapping
References B npoxone pucobaHust okHa Workspace. B 3ToM ciydyae npowusoiiger
ABTOMATUYECKOE CBS3bIBAHME BbIOOPKM BEPIIMHHBIX [IOTOKOB C OAHUM U3 IIPOXO-
JIOB PUCOBAHUSI.

15t U3BMEHEeHUsl 3HAYEHUI BbIOOPKM BEPILMHHBIX [IOTOKOB HEOOXOAUMO 3aJ€HCT-
BOBaTh clelualbHblil penakTop (Stream Mapping Editor), n3zoOpakeHHbI Ha
puc. 7.20. [1BOHHOM 140K JE€BOH KHOIKHM MbIIIM HAa Ha3BAaHUM BBIOOPKU B
MPOEKTe OTKPOET OKHO PpeAakTopa BbIOOPKM BEPLIMHHBIX IIOTOKOB (Stream
Mapping Editor).

r:-ﬁ PT Stream Mapping E]ﬂ

Channels
A

=
o

Usage Indes Data Type
|POSITION | o+ |FoatT:  ~
|TExcoorD +| o | JrLOATZ -
|BLENDWEIGHT ~| |0 ~| |FLOaTZ

Feset

il [t

Cancel

=l x| 2| ¢

= x| | ¢

= x| 2| ¢
[NORMAL = o =] Jueves <] x| #| #
[PsizE =l fo =] froas <] x| #| +]
mancent ] fo o] Jeoor =] x| | 4|
[emormar  «| [0 <] [rLoatz | ﬂﬂﬂ
[TEssractor ~| [0 <] rLoatz | ﬂﬂﬂ
[ oo o Jroen o] x| 2] $
IFoG = fo =] Jroets =] x| 4| €]
[DEPTH o= froez =] x| 2| €]
| sAMPLE ~| o =] |rosta | ﬁﬂﬂ
posmon ] [ ] [Roats <] x| | 4|

Puc. 7.20. PepaxTop BbIGOPKN BEPLUNHHBIX NOTOKOB
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C nomoiupio Stream Mapping Editor po6aBnsitoTcss HOBblE KaHaJIbl MOTOKA WJIU
pemaKkTupyoTes yxe uMetomuecs. g mobGaBleHMST HOBOTO KaHaja HaXMWUTE
kHonky Add (JloGaBuThb) B pemakTope, a s cOpoca 3HAYEHMUI K IepBOHAYANb-
HOMY COCTOSIHUIO HaxmuTe KHollKy Reset (COpoc). Kaxaplii KaHal IOTOKA UMe-
eT Tpu napamerpa — Usage (Mcrnonn3yemble 3HaueHus1), Index (Muaexc) u Data
Type (Tun gaHHBIX), — BBIIOJHEHHbIE B BUJE CIMCKA C HAOOPOM KECTKO 3aiaH-
HbIX 3HaYeHMI, KaK mnokazaHo Ha puc. 7.20. I1pu BbIOOpe HYXXHbIX 3HAYEHUIl U3
CITCKA OCYIIECTBIsIETC pPedakilns BHIOOPKW BEpIIMHHBIX TOTOKOB. B cmmcke
mapameTpa Usage comepXuTcsl MHOXECTBO 3HAYEHWH, TIpUBEIeM HEKOTOpBIE W3
HUX:

POSITION — nosuus;

NORMAL — Hopmaib;

TEXCOORD — TekcTypHble KOOPAUHATHI;
TANGENT — mnpocTpaHCTBO KacareabHbIX;
BINORMAL — GuHOpMAaJb;

COLOR — 1ger;

FOG — TymaH;

O DEPTH — riyb6una.

B cnenyromem mapamerpe Index 3amaercs wmHaekc mis KaHaja BHIOOPKM, a B Ta-
pametrpe Data Type ykasbiBaeTcsl NpUMEHsEMbI TUI AaHHbIX. HampoTuB Kaxmo-
o KaHajga B pedakTope BbIOOPKM BEPLIMHHBIX IOTOKOB CYLIECTBYIOT MOIOJHU-
TeJbHbIE TPU KHOTIKU ¢ U300paXkeHHeM KpecTuKa M JIBYX CTPEJOK BBEpX W BHU3,
Kak moka3aHo Ha puc. 7.20. C momollblo JByX KHOIMOK ¢ U300paXeHUsIMU CTpe-
JIOK IPOU3BOAUTCI COPTUPOBKA KAHAIOB BBIOOPKM COOTBETCTBEHHO BBEpPX U
BHU3, a KHOMKON ¢ rpapuyecKuM 3J1I€MEHTOM KPECTUK KaHasl BBIOOPKU yJaisieT-
cs. nst Toro 4ToOBl Bce MPOU3BENEHHbIE N3MEHEHUS BCTYNMWIU B CUJTY, HAXMUTE
kHonky OK B oKkHe penakTopa BbIOOPKU BEPLUIMHHbBIX IIOTOKOB.

aauooaoaaaq

Texture Nodes

Vaaor mexemyp (Texture Nodes) MO3BOJSIIOT UCMIONB30BATh TEKCTYPHI B CO3/1aBac-
Moii ciieHe. RenderMonkey nojnepxuBaer cieaylolne BUAbl TeKCTYp:

O 2D Texture — nByxmepHble TekcTypbl (opmaroB BMP, IPG, PNG, JPEG,
TGA;

O Cubemap Texture — Kybuuyeckue TeKcTypbl popmata DDS;
O 3D Texture — obbeMHbIe TpexMepHbIe TEKCTYpbl (popmara DDS;
O Renderable Texture — nuHAMHUYECKUE TEKCTYPHL.

s nobaBmeHNsl TEKCTYPHI B MPOEKT IIETKHUTE TPaBoif KHOIKOW MBIIIN Ha Ha-
3BaHWM TIpoekTa B okHe Workspace u B TIOSIBUBIIEMCSI MEHIO BBIOEPHTE KOMAaHIy
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Add Texture. OTKpoeTcsi JOHNOJHUTENbHOE MEHIO C INEePEeUYUCICHHBIMU YEThIPbMS
tunamu noctynHbeiXx B RenderMonkey TekcTyp, Kak mokazaHo Ha puc. 7.21.

B8 4dd 20 Texture 3

(P Add Cubemap 3

[ 4dd 30 Texture 3
Add Renderable

Puc. 7.21. JononuutenbHoe meHto Add Texture

B nononHutensHom MeHio Add Texture (Jo6aBuUTh TEKCTYpY) MMEIOTCS YEThIPE
koMaHabl: Add 2D Texture, Add Cubemap, Add 3D Texture 1 Add Renderable
Texture. IIpu BbIOOpe MEPBBIX TpeX KOMAHA OTKPbIBAIOTCS BTOPUYHBIE MEHIO C
HabopoMm TekcTyp, nocrabisiembix ¢ RenderMonkey us xaranora ATI Research
Inc\RenderMonkey 1.5\ Examples\Media\Texture, rme MOXHO BbIOpaTh psii TeK-
CTyp U1 cBoero mnpoekrta. Eciu Bac He yCTpOUT HAOOp MMEIOIIMXCS TEKCTYp, TO
Bcerma MoxHo 3arpy3uth B Karajgor ATI Research Inc\RenderMonkey 1.5\
Examples\Media\Texture cBom TekcTypsl, Jubo B HacTpolikax RenderMonkey
yKazaTh CBOM KaTajloT [UIS 3arpy3KM HEOOXOOWMBIX TEKCTyp. [Js 3TOro B MEHIO
RenderMonkey BoiGepute komanay Edit | Preferences (Penakruposars | Coiict-
Ba) U B mosiBuBLIeMcs auaioroboM okHe RenderMonkey Preferences nepeiinure
Ha Bkiaaky General, usoOpaxeHHyo Ha puc. 7.22. B nmone Textures ykaxure
MyThb K Karajory ¢ TeKcTypamu M npu BblOope komania Add 2D Texture, Add
Cubemap u Add 3D Texture B MeH1o Add Texture 3arpyska tekctyp OyaeT ocylie-
CTBIISIThCSI 13 HEOOXOAMMOTO KaTajIora.

Bce TekcTypbl mpoeKTa MOryT MCIIONb30BaThCs C Pas3ivuuHbIMU dPpdekTamu, Tak-
K€ JOCTYIHA BO3MOXKHOCTh PEAAKIIMM TEKCTYPbl IO CBOEMY YCMOTPEHHUIO ¢ IO-
MOIIIBI0 KOHTEKCTHOTO MEHIO, TOABJIAIONIETOCS TPH HAXATHHW TIPaBOM KHOTIKU
MBI Ha HYXHOI TeKcType. KOHTEKCTHOE MEHIO pelaKTHPOBAHUS TEKCTYp, TO-
KazaHHoe Ha puc. 7.23, COAEpKUT KPOME PAcCMOTPEHHBIX paHee B 3TOH TyaBe
koMaHn Add Note (Hob6aButh npumedyaHue), Rename (ITepeumenosats), Cut
(Bripesats), Copy (Konuposatr), Paste (BcraButh), Delete (Ynanuts), Edit (Pe-
jgaktupoBath), Edit With (PegakrupoBarh ¢ nomouibio) u Save (CoxpaHUTb) ellie
pAa cneluaTu3MpPOBAHHBIX KOMAH, AJ1s1 pabOThl ¢ TEKCTYPaMU.

KoHTekcTHOE MEHIO penakTUpOBaHMS TEKCTYP COAEPXKUT BCTPOEHHYIO CHUCTEMY
npocMoTpa Tekctyp Preview. B ToM ciiyyae eciu MCIOIb3yeTcsl OOJIbIIOE KOJIM-
YEeCTBO PAa3IMYHBIX TEKCTyp, cUcTeMma IpocMoTpa Preview ympouiaer padoty c
HUMU.

HmMerotcs crnemyiolie AOMOMHUTENbHbBIE TEKCTYPHbIE KOMAHAbI B KOHTEKCTHOM
MEHIO pelaKTUPOBAHMS TEKCTYP:

O Artist Variable — BbiOOp 3TOH KOMaHIbl JA€T BO3MOXHOCTb TEKCTYPHOMY XY-
JOXHUKY PeIakKTHUpPOBaTh TEKCTYpY, HO yxe Ha Bkiuaake Art okHa Workspace.
W36paB komaHay Artist Variable, Bbl noakitoyaere TEKCTypbl Ha BKaaaky Art
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okHa Workspace, nipu 3ToM B rpaguueckylo nukrorpammy Ha Bkiaake Effect
okHa Workspace no6asisieTcsi HEOOJBIION IO pa3Mepy XKeNTblif TPeyrojbHUK,
CUTHAJIU3UPYIONINI O MOJAKIIOUEHUN TEKCTYPhI;

=

[ﬂ RenderMonkey Preferences E|
General | Directt 9.0 Viewer | Shader Edtor | Extemal File Editor |
Artist Yariable
Cycle time for pre-defined Ch Text »
‘time' wariable [zec): 120.000 E -a-nge FHiE
Origin 4
Auto Refresh
[~ Textures B2 Add Note
Rename F2
" Models Cut Ctl
Copy Chl-C
E Paste Chil-#
> Delste Del

Default Directories

Textures: |Bau.| KaTanar Browse Edit... Erter
Edit Wwith 4
Models: |C:\Program Files\aTl Resear Browse

Generator 4
Default Madel Orientation: LHS - Save 3
Default Texture Origin Top Left - B Preview: WaniableSpecular
S o

I™ Reset Camera on Effect Change 3 1

IT' = Large Preview 4

Trena Alpha Preview 4

Puc. 7.22. lnanorosoe okHo RenderMonkey Preferences, Puc. 7.23. KOHTEKCTHOE MEHI0
HOBbIE TEKCTYpPbI peaakTupoBaHua TEKCTYp

O Change Texture — BbIOOp TEKCTYP M3 YKA3aHHOIO Karajora;

O Origin — BBEIOOP TEKCTYpHOU CUCTEMBI KOOPAWHAT C TTOMOINBIO ABYX BTOPHY-
HBIX KOMaHII:

o Bottom Left Origin — Hayano TEKCTYpHBIX KOOPAUHAT B JIEBOU HMXHEN
TOYKE;

o Top Left Origin — Hauano TeKCTYpHbIX KOOPAWHAT B TpaBoOil BepxHeEi
TOYKE;

O Generator — reHepaTop TEKCTYp, OCHOBAaHHBIM Ha pabore s3bika DirectX
HLSL;

O Large Preview — 5To BUJ BBIOPAaHHOM TEKCTYPbl, OTOOPaXKEHHBIN B OOJBILION
objacT mpocMmoTpa, Ha puc. 7.24 mnpenctaBieHa objacTb npocMorpa Large
Preview c¢ Ttexcrypoit VariableSpecular u3 xaranora ATI Research Inc
\RenderMonkey 1.5\ Examples\Media\Texture mHcTpymeHTapus RenderMonkey.
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B Large Preview, kpome NpocMOTpa CaMOM TEKCTYphbl, TAKXKE AAETCS MOJHAs
nHbOpMAIUA 0 pa3Mepe, MeCTe HaXOXIeHHS U (popMaTe TeKCTYPHI;

O Alpha Preview — npocMmotp aibgha-cocTap/sioleil TEKCTYPhI.

Puc. 7.24. O6nactb npocmoTpa Large Preview

I'enepatop Texcryp (Generator), JOCTYIHbBIA U3 KOHTEKCTHOIO MEHIO PEIAKTUPO-
BaHUSI TEKCTYpP, MO3BOJISIET MPOTPAMMUCTY MPOLEIYPHO FeHEPUPOBATh TEKCTYPHI C
MCII0JIb30BAHUEM BbICOKOYpOBHEBOro f3bika iieiaepoB DirectX HLSL. Mmeercs
BO3MOXHOCTb co3maHusl Tekctyp TumoB 2D Texture, Cubemap Texture m 3D
Texture. Iys1 TOro 4TOOBI CTEHEPUPOBATH TEKCTYPY MpPOILEAYPHO, HAXMHTE TIpa-
BOM KHOIKON MBIIIM Ha HA3BaHUM TEKCTYPhl B TEKYIIEeM TIPOeKTe OKHa
Workspace 1 B KOHTEKCTHOM MEHIO PENaKTHPOBAHMS TEKCTYpP BBEIOEPUTE KOMaHIy
Generator (I'edepaius). IlosBuTcs BTOpuuHOEe MeHI0O ¢ KomaHnoil Procedural
Texture generator, BbIOpaB KOTOPYIO Bbl OTKPOETE OKHO I€HepaTopa TEKCTyp
(Procedural Texture generator), mokasaHHoe Ha puc. 7.25.

OxHo Procedural texture generator pasueieHo Ha ABe oOjactu. BepxHsisi yacTb
BbITIOJIHEHA B BUAE CTATMYECKOl 00JacTu ¢ HAOOpPOM pPasiUyYHbIX IJIEMEHTOB
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yIpaBjieHus Asl 3aJaHUsl CBOICTB co3maBaeMoil TeKCTypbl. HuxxHsisg obaactb —
3TO TEKCTOBBI peJakTop s HamucaHusl Koma IuelimepoB Ha g3bike HLSL,
MMEIOIIMI WHTEePAaKTUBHYIO TMOACBETKY cHHTakcuca s3bika HLSL, uro 3Haum-
TEJIBHO YIPOIaeT HalMCaHUe IPOrpaMMHOTO KOJa IIEHIepOB.

=

=+ Procedural texture generator: YariableSpecular

Texture format: |32 bit ABREGEES j Generate Texture

Entry name: |MyTexture Compile 5hader

Width: | 512 Haight | 512

Mipmap Generation: |4l -

floatd MyTexture(float? vTexCoord: POSITION) : COLOR
{

return (floatd (1.0f, 0.0f, 0.0f. 1.0£3):

Puc. 7.25. OkHO npouenypHOro reneparopa Tekctyp ans 2D Texture

Hdnsi Kaxaoro Tuma MpolLeaypHO CreHepupoBaHHBIX TeKcTyp (a 3to 2D Texture,

Cubemap Texture u 3D Texture) B cratuvyeckoil obnactu penaktopa Procedural

Texture Generator u3MeHsieTcsl HaOOp 3JIEMEHTOB YIPaBJIeHUs, PACCMOTPUM

HMEIOIIMECs] DAEMEHThI, MOAPA3ALsIs MX IS KaXIOro TUIA CO3AABAEMbIX TEK-

CTYp:

O Texture format — crnucok, comepxalluii nepeuyeHb A0CTYIHbIX POPMATOB TEK-
CTYp U ompeaessiiolnil dopmMar BbIXOAHON TEKCTyphl. J1OCTymneH 11l BCeX TH-
OB TEKCTYD;

O Entry name — TeKCTOBOE IMOJE AAsl 3adaHUS HMMEHUM OCHOBHOM (PYHKUUU
reHepalmu TeKCTyphl. JJOCTYIHO AJ1s1 BCEX TUIIOB TEKCTYp;

O Width — TtekctoBoe mnoje masg 3agaHUsl WIMPUHBI pa3Mepa BCe TEKCTYpHI.
Hocrynho mang tunoB 2D Texture u 3D Texture;

O Height — TexcroBoe Tmoje Aas1 3adaHUsl BBICOTbI pa3Mepa BcCel TEKCTYphI.
Hocrynho mng tunoB 2D Texture u 3D Texture;

O Depth — texkcroBoe mnojie a5l 3aJaHusl TYOUHbBI TeKCTyphl. JIOCTyTHO B TuUIie
3D Texture;

O Edge size — TekcToBoe Tmosie sl 3adaHUsl pa3zMmepa KyOMUecKoW TEKCTYphI.
HocrynHo B tune Cubemap Texture;

O Mipmap Generation — cnucok reHepaiuuu Mipmap-ypoBHeit. JlocTyneH
ToaBpKO Wit TuTioB 2D Texture;
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O Generate Texture — KHOIKA, Jaroliasgd KOMaHAy [IJs1 TeHEpaluud TEKCTYPhIL.
HdocTyImHa 1T BceX TUTIOB TEKCTYD;

O Compile Shader — kKHoONKa KOMIWISILMM MCXOAHOIO KOja lleiaepoB, Hamu-
canubix Ha sg3bike HLSL. JocTtymHa st BceX TUITOB TEKCTYP.

HuHamuuecku cosnaHHbie TekcTypbl (Renderable Texture) mo0aBislioTcsi HEIo-
CPENCTBEHHO B JPEBOBUAHYIO CTPYKTYPY IPOEKTAa W HE MOTYT OBITh CO3IaHBI B
npoxoaax pucoBaHus yepe3 MeHio Add Texture. JInsi penakiiuu sToro Buaa TeK-
CTYp MpUMeEHseTcsl crienuanbHblii penaktop — Renderable Texture Editor, moxa-
3aHHbIM Ha puc. 7.26. B peaakrope mMHAMMYECKU CO3MAHHBIX TEKCTYp IIPOU3BO-
JSITCSI U3MEHEHUST MX CBOMCTB, B TOM 4MCle pasMepa, hopMara TeKCTYpbl U aBTO-
reHepaums Mipmap-ypoBHeil. BbI30B pemakropa INpPOM3BOAMTCS JBOMHBIM
HaxXaTreM JIEBOM KHOIIKM MBI HAa HAa3BaHWUW AMHAMHUYECKU CO3IAHHON TEKCTY-
pbl B okHe Workspace.

[ ]

# renderTexture @

Dimetiziots

widke | 012
Height: ,7

v Usze viewport dimenszions

Yiewpoart B atio

it 13.00000
Height; 3.00000

W Auto-Generate Mip Map

Format

| 43R AGERS ~|

Puc. 7.26. PeaakTop AuHaMUYECKN CO3AaHHbIX TEKCTYP

Texture Object Nodes

Y3aer mexcmypnvix obsexmoe (Texture Object Nodes) mobGapnsitoresi K JitoboMy
NPOXOJYy PUCOBAHMS M BKIIOYAIOT YCTAHOBKU (UIbTPALUM TEKCTYp I OIpene-
JIEHUsI HEOOXOAUMOM TEKCTYpbl MM COCTOSIHUSI B Tpoxoje pucoBaHus. Kaxablii
TEKCTYpHbII 00BEKT 00513aH COMEPKATh CChUIKY HA TEKCTYPHYIO IEpPEeMEeHHYIO AJIs
COMIUIMHTA, T. €. JOJDKEH ObIThb CBSI3aH C MPOXOJIOM PHUCOBAHUS MOCPEICTBOM
ccbuiku Texture References. UtoOnl no6aButh B npoekT Texture Object, mienakHu-
TE€ MPaBOil KHONKOM MbIIIM HA Ha3BAHUM OJHOIO M3 IPOXOAOB PUCOBAHMS B OK-
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He Workspace u B nosiBuBlIeMcsi MeHIO Bbibepute KomaHay Add Texture Object
(1obaBUTb TEKCTYpHbI 00beKT). B cTpykType mpoekra B U30paHHOM MPOXOAE
pUCOBaHUS MMOSIBUTCS HOBBIN TeKCTYpHBIM 00bekT. Ha puc. 7.27 nzobpakeHO OK-
Ho Workspace unctpymenTapuss RenderMonkey ¢ oTkpbiThiM IpoekToM Render
To Texture W ¢ CO3TAHHBIM HOBBIM TEKCTYPHBIM OOBEKTOM TIO[ Ha3BaHUEM
NewTextureObject B mpoxoae pucopaHus Scrolling Render Target Result.

[ Workspace 3

Effect Workspace
£ renderTexture
@ PT Stream Mapping
ol ScreendlignedQuad
oy Teapot
=23 Render To Texture
+ - DynamicTexture
+-§xd StaticTexture
+ ) DynamicTexture _ASM
--§xJ MRT_Usage_Example
@ Description
ar] time_0_%
%:::] wiew_proj_matrix
M RenderTarget1Calor
W RrenderTargetzColar
/ My1stRTexture
f My2ndR Texture
@ Skream Mapping
oy Model
=[P Output ko MRT
& MylstRTexture
® MyzndrTexture
& rode|
ot Vertex Shader
2§ Fixel Shader
@ Skream Mapping
- ﬂ scrolling Render Target Result
[? Model
o wertex Shader
2% Pixel Shader
+-{# Rendersamplel
¥ RenderSamplez
- g MewTextureObject
ﬁ baseMap
ﬁ Strearn Mapping
< >

Effect | 4 At |

Puc. 7.27. OkHo Workspace npoekta Render To Texture

WM3HavyanbHO cO3MaHHbBIM TEKCTYPHBI OOBEKT HE CBSI3aH HU C OJHOU U3 mek-
cmypubix cevinok (Texture References), mosroMy rpacpuueckas MKOHKA y3ja TeK-
CTypHOTO OOBEKTa TMepeYepKHyTa KpacHOil Kocoil depToii. B sroii curyaumm
Texture Object HaceayeT TeKCTypbl OT BBICIIETO 3JIEMEHTA B aKTUBHOM 3ddekTe
WIM OT TEKCTyphbl, 3aAaHHOH 1o ymonuyanuio B RenderMonkey. Cps3biBaHue
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Texture Object MOXXHO MPOU3BOAUTH CO BCEMU AOCTYMHBIMU TUIIAMM TEKCTYp B
RenderMonkey: 2D Texture, Cubemap Texture u 3D Texture. ns1 cBA3bIBAHUS
Texture Object ¢ Tekctypoil yepe3 ccouiky Texture References HeoOxomumo pac-
KPBITh CTPYKTYpY co3naHHoro ysia Texture Object, HaxxaB cieBa OT MUKTOIpam-
MBI TEKCTYpHOTO OOBEeKTa Ha TpadWyecKuii 3JeMEHT, BBIITOJIHEHHBI B BUJIE
KBagparuka ¢ IaocoM. B packpeiBuierics crpykrype Texture Object Gyaer co-
nepxatbes ccbuika Texture References, HaxxaB mpaBoil KHONKOM MbIIIM HA Ha-
3BAaHUU CCHUIKU TIOSIBUTCS MEHIO, BbIOEpUTE B 3TOM MeHI0 komaHny Reference
Node (Ccoiika Ha y3en). OTKpoeTcsl TOAMEHI0 ¢ HAaOOpOM TOCTYIHbBIX TEKCTYP
a¢dekra, Ha puc. 7.28 uzo0paxkeHo BropuuHoe MeHI0 mnpoekta Render To
Texture B npoxoae pucobaHust Scrolling Render Target Result. Takum Meromom
MPOMCXOIUT CBSI3BIBAHME TEKCTYPHBIX OOBEKTOB € TEKCTypaMW IPHU ITOMOIIN
Texture References.

/ M1 stR Texture

,f My2ndRT exture

Puc. 7.28. Noamexio B npoekte Render To Texture

g MOJTHOUEHHON pelakliMy TEeKCTypHbIX y310B B RenderMonkey mpumeHsieTcs
peaakTop TeKCTypHbiX cocrosiHuii (Texture State Editor), uzoOpaxeHHbIl Ha
puc. 7.29. DTOT peaakTop OTpaxaeTr BCe TEKCTYPHbIE COCTOSIHUS B IIpejesiax ofi-
Horo sddekra. Pabouee OKHO pegakTopa pas3feneHo Ha IBe O0JacTH IO Iopu-
30HTaJIU, YTO XOPOLIO BUJHO Ha puc. 7.29.

B BepxHeit o0nacTu OKHa pacmosaraercs CUCTeMa IPOCMOTpa 3aaeiCTBOBAHHbIX
B IIPOEKTe TEKCTYp, KOTOphbIe MPEACTABICHbl B BUAe HEeOOJNbIIHMX OOpa3lOB TEK-
cryp. HuxHssa obaacts paboyero okHa pegakTopa MMeeT Tpu cToyoua. B mepsom
cronbue State (CocrosiHue) MepeuyucieHbl TEKCTypHbie cocTosiHusl. B cienyro-
wem cronbue Value (IlepemeHHasl) NpOUCXOAUT OMpeeeHUe 3HAYSHUS IJIs1 TEK-
cTypHbIX coctossHUi. Cronben Incoming (Bxoasinuit) ycTaHaBAMBAaeT BXOASIIEE
3HaUeHUE, KOTopoe ObLIO OMNpeie/eHO B MpelbliyllieM Mpoxojae WIu B 3alaHHOM
mo yMmomuaHuio >¢pdekre. M3mMeHeHWe 3HAYEHUM TPOU3BOMUTCS C TIOMOIIBIO
mbrnu. Illexdox neBoil KHOMKOM MEIIK B cToji0ne Value HampoTuB ogHOTO U3
3HAYeHUI cTojI01ma State OTKpoeT KOHTEKCTHOE MEHIO ¢ HabOpOM MOCTYITHBIX JJIST
BBIOPAHHOTO TEKCTYPHOTO COCTOSIHUS 3HaueHuil (cM. puc. 7.29). BribpaB u3 me-
HIO HEOOXOIMMbIE IApaMETPhbl, HAXMUTE Ki1aBuily <Enter>.
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il Texture State Editor: MRT_Usage Example
Scroling Render T arget Result

v v
RenderSamplel: RenderSampleZ:  MewTextureObjeck:
My1stRTexture MyZndRTexture Hex

Current Testure Object: RenderS ample? (Stage1): My2ndR Testure [RmBenderableT exture]

State | Yalue | Incoming ~
D3DSAMP_MAGFILTER D3DTEXF_LIMEAR.

DEDSAMP_MARANISOTROPY e
D3DSAMP_MARXMIPLEYEL ™
D3DSAMP_MIMFILTER D3DTEXF_LIMEAR.
DEDSAMP_MIPFILTER DEDTEXF_LINEAR.
D3DSAMP_MIPMAPLODBLAS
D3DSAMP_SRGETEXTURE

030755 ALPHABRGD
DADTSS_ALPHAARGL o Clear

DADTSS_ALPHAARGZ

D30TSS_ALPHAOR " D3DTA_DIFFUSE
DADTSS_BUMPENYLOFFSET " DI0OTA CURRENT
D3A0TSS_BUMPENYLSCALE

DEDTSS_BUMPENYMATON £ D3DTA_TEXTURE
DADTSS_BUMPENYMATO L " DA0DTA_TFACTOR
DEDTSS_BUMPENYMATIO " DIOTA SPECULAR
DADTSS_BUMPENYMATI 1 o -
D30TS5_COLORARGO ... | £ D3DTATEMP
DADTSS_COLORARG] o

D3DTS5_COLORARGZ o | I D3DTA_COMPLEMENT
D30TSS_COLOROP e

DA0TSS_CONSTANT [ D3DTA_ALPHAREPLICATE
DA0TS5_RESULTARG - Close

DEDTSS TEXCOORDIMDEX . v

Puc. 7.29. PegakTop TEKCTYpPHbIX COCTOSIHUIA

Render State Block Nodes

brox ycmanoeok pucoeanus (Render State Block) gaeT BO3MOXHOCTb 3agaBaTh
noctymmHble B APl ycTaHOBKM cocTOSTHUSI TIpW peHaepwHTe. BiIoK ycTaHOBOK pu-
COBAHUS MOJDKEH MO0ABIATHCA K OMHOMY M3 TIPOXOMOB PHCOBAHUS, UISI 3TOTO
HaXMHNTE TIPABOM KHOIIKOM MBIIIM HA HAa3BAHWUU IPOXOJA PUCOBAHUS B TEKyIEeM
npoekte okHa Workspace 1 B mosiBUBIIEMCSI MeHIO BbiOepuTe kKomaHay Add
Render State Block (/Io6aButh 0yioKk ycTaHOBOK pucoBaHusi). Ilpu coszgaHuu
Render State Block mpoucxomur HacjiemoBaHUE IPEbIAYIIEro 0J0Ka B IPOXOJIE
pucoBaHus aubo J00Oro Apyroro 0JoKa, HAWIEHHOIO B AKTUBHOM 3dekre.
B Tom cnyyae, ecnu HU oauH M3 OJIOKOB YCTAHOBOK PHUCOBAaHMA He ObLI 3aaaH
paHee, IMPOM30HAET HaciegoBaHue OT 3hdeKTa, 3aAaHHOIO IO YMOIYAHUIO B
RenderMonkey.

Hdnst mpocMorpa U usMeHeHus: yctaHoBoK Render State Block BocnosbayiitTech
peaakropom, poctynnHbiM B RenderMonkey. JIBOMHON 1LeI40K IPAaBOM KHOIKU
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MbIIIM Ha Ha3BaHMHM OJOKAa yCTAaHOBOK pucoBaHMd B okHe Workspace Baiiiero
MpoeKTa packpoeT OKHO cooTBeTcTByWIIero pemakropa (Render State Editor),

npeacTasieHHoro Ha puc. 7.30.

* Render State Editor: ToonWithoutSpecular_ASM

Single Pass l

A

State

| Walus | Incaning | -~

D3DRS_FILLMODE
D3DR5_FOGCOLOR

D3DRS_FOGTABLEMODE
D3DRS_FOGVERTEXMODE

D30RS_MULTISAMPLEMASK
D30RS_MORMALDEGREE

D30RS_SCISSORTESTEMABLE
D30DR5_SEPERATEALPHABLENDEMNAEBLE
D3DR5_SHADEMODE
D3DR5_SLOPESCALEDEFTHEIAS

D30DRS_FOGDEMSITY 0.000000
D3DRS_FOGEMAELE FALSE

D3DR5_FOGEMD 0.000000
D3DRS_FOGSTART 0.000000

D30RS_INDEXEDYERTEXBLENDEMABLE FALSE
D3DRS_LASTPIAEL TRUE
D30DRS_LIGHTING FALSE
D3DR5_LOCALVIEMWER TRUE
D3DRS_MAXKTESSELATIONLEVEL m
DEDRS_MINTESSELATIONLEVEL i
D3DRS_MULTISAMPLEANTIALLAS TRLE

D3DRS_MORMALIZENORMALS FALSE
D3DRS_PATCHEDGESTYLE DEDPATCHEDGE _DISCRETE
D3DR5_POINTSCALE_A 0.000000
D3DRS_POINTSCALE B 0.000000
D3DRS_POIMNTSCALE 0.000000
D30RS_POINTSCALEEMABLE FALSE
D3DRS_POINTSIZE 0.000000
D3DR5_POINTSIZE_MAK 0.000000
D3DRS_POINTSIZE_MIM 0.000000
D3DRS_POINTSPRITEENABLE FALSE
D3DRS_POSITIONDEGREE LEDDEGREE_CUBIC
D30RS_RAMGEFOGEMNABLE FALSE

D3DRS_SPECULAREMABLE
D3DRS_SPECULARMATERIALSOURCE LE0MCS_COLORZ v
D3DRS_SRCBLEND DEDBLEMD_CME W

LEDFILL _SOLID
0 FFFFFFFF

LEDFOG_MNOME
LEDFOGE_MOME

O FFFFFFFF

D3DDEGREE_LIMEAR

DE0SHADE_GOURALD

FALSE

Puc. 7.30. PeaakTop yCTaHOBOK pucOBaHus

Penaktop oToOpaxaer Bce CyUIECTBYIOIIME ONOKU YCTAHOBOK PUCOBAHUS B Ipe-
nemax ogHoro sdgdexra. BugonsMmeHeHne 3HaYeHU B OJIOKE YCTAHOBOK PHUCOBA-
HUST TAKKe MOXET IPOMCXOIUTH B TIpelenax oqHoro addexra.

B okHe penakTopa coaepxXuTcsl Tpu cTosOlia, UX MOXHO yBUAeTh Ha puc. 7.30.
Cron6en, State (CoctosiHue) 3agaeT UMS JUISI KaXJIOTO JAOCTYITHOTO COCTOSIHUSI.
Cron6en Value (IlepemeHHast) onpeaenser Tekyllee 3HaueHue coctosiHuii. Cro-
6en; Incoming (Bxoasiuuit) onpenensier noboe Bxoaslee 3HaYeHUe, KOTopoe Obl-
JIO YCTAHOBJEHO B IPEIbIAylLIEM IPOXOAe WAM B 3aJaHHOM IO YMOJYAHHUIO 2¢-
dexre. Bbl MoxeTe M3MEHSTb MOPSIOK COPTUPOBKU MEPEYUCICHHBIX 3HAYEHUI
C MOMOLIbIO MbIIHM, NEPETACKMBAsA 3HAUEHMS B HY>KHOE MECTO.
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JBoliHo# wiea4oK B nosie Value HAnpoTUB OJNHOIO U3 3HAYEHUIT cTOAOLA State
ABTOMATUYECKN MHHUIMATU3UPYET PeIaKTHPOBAHUE BHIOPAHHOIO cOCTOSIHUS. B ToMm
cly4yae, €ciayd 3TO YMCJIOBOE 3HaYeHue, BaM OylaeT JaHa BO3MOXHOCTb ITPOU3BO-
JUTh YCTAHOBKU IS COIYTCTBYIOIIUX YMCIOBBIX 3HaYeHmil. Eciau ke 3Tm 3Have-
HuUs 3aJaHbl B BUae KoHcTaHT DirectX, omnpeiensiioliuxX COCTOSIHUS PEHAEPUHIa,
TO UX MOKHO M3MEHSITh C MOMOIIbBIO IOSIBJISIOLIETOCS KOHTEKCTHOIO MEHIO.

Render State Editor — m0cTaTOYHO MOILLIHOE UHTEPAKTUBHOE CPEACTBO, IO3BO-
JISI0IME HANpSMYylO YCTaHABIMBATb HEOOXONMMbIE 3HAYeHMs Ui OJ0Ka yCTaHO-
BOK PUCOBAHUS.

Render Target Nodes

C nomoniwto y31a yeav pucosanus (Render Target Node) nocturaercs nepeaape-
calys 3agaHHON TEKCTYPHl B OOMH W3 IIPOXOIOB PUCOBAHUS, YTO ITTO3BOJISIET BBI-
MOJHUTh PUCOBAHME B AMHAMMYECKH CO3MAHHYIO TEKCTYpYy U IpPU ITOM HE 3aaeii-
ctBoBath 3anHuii oydep (back buffer). ¥Y3en Render Target no6apisieTcs: B 1100011
U3 MPOXOJOB PUCOBAHMS IpoekTa. s ero co3gaHuss HAKMUTE MPaBoOil KHOMKOMN
MBI Ha HA3BaHWW HYXXHOTO TIpoxoja pucoBaHus B okHe Workspace u B To-
SIBUBIIIEMCSI KOHTeKCTHOM MeH1o Bbioepute KoMaHny Add Render Target (/lo6a-
BUTH IIeJb pucoBaHus). [1osBUTCS TTOIMEHIO ¢ TepeyncaeHUeM TOCTYITHBIX M-
HAaMUYECKU CO3JAaHHbIX TeKCTyp Ipoekta. Ha puc. 7.31 M300paxeHo MOAMEHIO
npoxoaa pucobaHus Object Pass B okHe Workspace npoekra Differed Shading.

Fender target

[ Enable color clear

Clear color: 1

Depth buffer

[+ Enable depth clear

Depth clear value: 1.00000 -

f Render Target

_f Maormalkd ap

P

Puc. 7.31. NogmeHto Render Target Puc. 7.32. PepakTop uenu pucosaHus

BribpaB 13 BTOpMYHOIO MEHIO Ha3BAaHME TEKCTYphl, Bbl COBEpLIUTE Mepeanpeca-
U TekcTypbl B Ipoxoja pucoBaHus Object Pass B okHe Workspace npoexra
Differed Shading, 060 BceM octanbHOM mo3abotutcss RenderMonkey. [Ins mpo-
CMOTpa BUJIOU3MEHEHUM TpoeKTa HaXMUTe KiaBuiny <Space>, u B okHe Preview
OTOOpa3uTCs N3MEHEeHHasI CIleHa MPOEKTA.
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Tak ke, kak u Bce y3ibl B RenderMonkey, y3en Render Target moxer ObITb OT-
pefakTUpOBaH C TMOMOIIbIO crenuaibHoro peaakropa — Render Target Editor,
n3o0paxkeHHoOro Ha puc. 7.32. PemakTop COmep:KUT BCETO ABE OMILMU: IS OYKCT-
KU TeKcTypbl 11BeToM (color clear) u ans ounctku Oydepa ryouHs! (depth clear).

LLieinpgepbl

WucrpymenTtapuii RenderMonkey nongepxuBaeT Bce MMEROLIMECs HA JeHb Ha-
MUCAHUs KHUTM BEPCUM BEPLIMHHBIX M TMUKCENIbHBIX lIeiaepoB. bosee Toro,
RenderMonkey ocyuiecTsiasieT moaaepKKy HIeHAepHBIX SI3bIKOB MTPOrpaMMUpOBa-
Husg Kak mig DirectX, tak un misg OpenGL, npemocTaBisis MOIIHBIE WHTEJUIEKTY-
QTbHbIE TEKCTOBbIE PEAAKTOPHI JUISI HAIMCAHUSI UCXOAHOro Kona luelaepoB. Pa-
6ora ¢ weiigepamu B RenderMonkey cTpouTcsi TpaaulLMOHHBIM 00pa3oM, T. €. Ha
OCHOBE y3JI0B. MOIyT ObITb 3aA€CTBOBAHbI CJAEAYIOIIUE Y3JIbI:

O Vertex Shader Nodes;
O Pixel Shader Nodes.

Vertex Shader Nodes

Y3zen eepuunnozo weiioepa (Vertex Shader Node) B npoekre npeacrapiser coOoii
MNpOrpaMMHBIN KoOJ BepliMHHOro lueiiaepa. Ysen Vertex Shader noGasnsietcs B
MPOEKT B JI000ON 13 HEOOXOAUMBIX MPOXOAOB pucoBaHUS. YTOObI 100aBUTH y3ei
Vertex Shader B mpoekr, IMEIKHUTE MPaBOil KHOMKOW MBIIIM Ha HA3BAHWUU TIPO-
xoma pucoBaHusl B okHe Workspace pabouero mpoekTa W B MOSIBUBIIEMCS KOH-
TEKCTHOM MEHIO BbIOepuTe onHy U3 KoMmaHa: Add Vertex Shader (JIo6aButh Bep-
wiuHHbI weiinep) win Add Vertex Program (/JoGaButb mporpammy lieiiaepa).
B tom ciyuyae, eciu Bbl padoraere ¢ DirectX, MOSIBUTCSI MHOAMEHIO C ABYMS
nyHkramu: DirectX ASM (AccemOiaepHbiii kon weiaepo B DirectX) u DirectX
HLSL (BbicokOoypoBHEBbII $I3bIK MNpOrpaMMUpoBaHusl LueiaepoB B DirectX).
BriOupas onuH 13 5TUX ITYHKTOB, BHI MIpeAoTpeneIseTe JaTbHEUIINA X0 paboThl
qubo ¢ acceMmOJepHbIM KOJOM BepLIMHHBIX lueiaepoB, anb6o ¢ sisbikom HLSL.
Eciau Bbl padotaere ¢ OpenGL, To monMeHio komaHa Add Vertex Shader u Add
Vertex Program Oynetr conepxarb oauH nyHKT OpenGL GLSL  (A3bix
nporpammupoBanusi weinepoB B OpenGL). Ilpu BbiOOpe COOTBETCTBYIOLLIMX
KOMaH/A M3 MOJAMEHIO B MPOEKTe B HEOOXOAMMBIA IIPOXOA PUCOBAHUI Oyaer
no0apieH y3e Ul paboThl C BEPIIMHHBIMU LIeinepamu.

Co3znaHHbiil y3en Vertex Shader MoxeT ObITb OTPeIaKTUPOBAH C INOMOIIBLIO CTAH-
JapTHbix KomaHa Rename (IlepeumenoBarb), Cut (Boipesats), Copy (Komupo-
Barb), Paste (BcraButb), Delete (Ynanuts), Edit (Penaktuposats), Print Shader
(Haneuararp weitnep) u Add Note (J1obGaButh npumedaHue), NOSIBASIOLIUXCS B
BHJIe KOHTEKCTHOTO MEHIO TIpH IeTYKe TPaBON KHOMKOW MBIIIKM HAa HA3BaAHUU
y3ia B okHe Workspace Tekylero mpoexra.
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TTpu BeIOOpe KomaHabl Edit B KoHTeKcTHOM MeH1o y3710B Vertex Shader aBroma-
TUYECKU OTKPBIBAETCSI OKHO TEKCTOBOro pemakropa iueiimepoB — Shader Editor.
Bua pabouero okHa pegakropa LIEHIepOoB BapbUPYETCs B 3aBUCMMOCTU OT SI3bIKa
LIeAAepoB, ¢ KOTOpbIM Bbl padoraere, T. €. DirectX ASM, DirectX HLSL wuiu
OpenGL GLSL. Ha pwuc. 7.33—7.35 mokazaHbl Bce TpM pemakTopa IIeiaepoB,
HMEIOIle 3aMETHbIE Pa3IuMyusl, 3aBUCILIME OT 3aAeHCTBOBAHHON BEepCUM Ileii-
JEPOB.

=

iz Shader, Editor : Shader_ps11

Single Pass j

Vertex Shader ] Pixel Shaderl

Constant | Mame | Initial Yalue ~

c0 wiew_proj_matrix[0] (2.16,-0,545,-0.044,0)

cl wiew_proj_matrix[1] (0.116,0.266,2.4,0,000147)

2 wiew_proj_matrix[2] (-0.241,-0.964,0.118,199)

3 wigw_proj_matrix[3] (-0,241,-0,963,0,118,200)

o4 iree_view_matrix[0] (0.969,0.045,-0.241,45.1)

5 inee_viewe_matrix[1] (-0,245,0,11,-0,963,193)

[u:] i _wiew_matrix[ 2] {-0.0197,0.993,0.118,-23.7)

7 i _wiew_matrix[ 3] {0,0,0,1)

[==] light {-1.44=+003,-40,-100,1) b

£ >
wv=.1.1 -

dcl_position i

dcl normal wl
dcl_ texcoord e
dcl tangent w3
dcl_binormal wd

. output transformed wvertex
ndxd4 oPos, wi, ci

; output texture coordinates
nov oT0, w2
nov  oTl, w2
nov  oTZ2, w2

find light position in obiect space

Instruction Count : ALUCZ4) + Tex(D) = Taotal(24), Max Op =128 Ln11,Cal 18

Puc. 7.33. OkHo pepakTopa weigepos ansa DirectX ASM

OkHO pegakTopa acceMOyiepHoro kona uieiaepoB (ASM), uzoOpaxeHHoe Ha
puc. 7.33, pazaeneHo nornojiaM Ha JBe padouune oOnacTh. BepxHsis 4yacTb OKHa
peaakTopa CoAePXUT KOHCTAHTHBIA PEeAakTOp perucTPOB IPOrpaMMbl IleiIepoB,
BbIIIOJIHEHHBI B BuAE Tabnulibl ¢ Tpems cTtojgouamu. Kaxnas crpoka Tabnulibl
TMOKAa3bIBAET 3HAYEHUSI I OMHOTO U3 PETUCTPOB Lieiaepa.

Tlepseiit cnea cronberr Constant (KoHcTaHTa) B KOHCTAHTHOM PENaKTOpe peru-
CTPOB COIEPXKMT AOMYCTUMbIN MHAEKC OJHOIO M3 PerucTpoB lueiaepa. Bo Bro-
poMm cton6ue Name (Mwms1) mpomnuchiBaeTcsl UMs y3ja WIM MEpeMEHHOM, ¢ KOTo-
poli cBsizaH naHHBIU peructp. M B mocnennem crondie Initial Value (3navyeHue



naga 7. Pabota c uHctpymeHtapuem RenderMonkey 193

NpY MHUIMANIM3ALKUKM) CONEPXKUTCS HAayaJbHOE 3HAYEHHUE y3/1a WM IEePeMEeHHOM,
CBSI3aHHOI ¢ perucTpom lieiaepoB. Tabnuua KOHCTAHTHOIO PeJAKTOpa MHTEepPaK-
TUBHA W CBSI3BIBAHHUE PETUCTPA C TEPEeMEHHON WJIHM Y3JIOM IPOWCXOINUT IPSIMO B
peaakrope. LllenkHyB jeBoii KHOMKOM Mbiiuu B cTo6ue Name (Mwms1)) B cTpoke
HAIPOTUB HY>KHOIO 3HAYEHMSI MHIEKCA PErUCTPOB, OTKPOETCS KOHTEKCTHOE Me-
HIO ¢ HAOOPOM IOCTYITHBIX JUISI 3TOTO perncTpa 3HadeHwii. BeiOpaB B MeHIO 3HA-
YeHue, Bbl TEM CAMbIM CBSDKMTE PErMCTP C OJHMM M3 Y3J0B WIM MEPEMEHHOI.
Takxke BEpXHsisg YacTh OKHA pelakTopa acceMOJIepHOro Kojaa LIeiHnepoB COACPXUT
CITICOK C TIEpEYNCIIEHNEM BCEX IPOXOMOB PUCOBAHUS pabodyero MpoeKTa W JBe
Bkinaaku: Vertex Shader (Bepiuunnbiii wieitnep) u Pixel Shader (IlukcenbHbLi
weinep). C MOMOIIbIO DTUX BKIAAOK Bbl MEPEKIIOYACTECh MEXAY MIPOXOJaMu
PUCOBAaHMS W TEKCTOBBIMU PelTaKTOPaMU BEPUIMHHBIX W TTUKCENBHBIX IISHIePOB.

Huxnsas obnactb okHa pemakropa acceMOJepHOro Kojaa IieinepoB — 3TO TeK-
CTOBBIN pemaKkTop AJIST HAITMCAHWS MCXOMHOTO KOIA KaK BepIIWHHBIX, TaK W TTUK-
CeJIbHBIX LIeiaepoB, obnagaouil CUCTEMON PaCIO3HABAHMSI CUMHTAKCUCA U BO3-
MOXHOCTBIO PEeIAKIIUU KOJa.

=

'z | Shader, Editor : ParticleVolumeYisualization

Single Pass j

Vertex Shader l Pixel Shaderl

Target:  |ws_1_1 hd Entry Paoint  |main

floatd=xd view_proj_matrix: registericl): s
floatd=d view_matrix: register{cd):

float time 0_X: register{cB8):

float particleSpeed: register{c9);

float particleSystemnShape: registeri{cll):

float particleSpread: registeri{cll):;

float particleSystemHeight: registeri(clz);

float particleSize: register(cli):;

floatd particleSystemPosition: register{cld);

s The model for the particle system consists of a hundred guads.
## These guads are =s=imple (-1.-1) to (1.1) guads whers =ach guad
#/ has a = ranging from 0 to 1. The = will be used to differenciate
77 betwesen different particles

struct V5 OUTPUT {
floatd Pos: FOSITICH;
floatd pos: TEECOORDO:
float? texCoord: TEXCOORDL;
float color: TEHCOORDZ:;

}:

VS _OUTPUT main{floatd Pos: POSITION){
VS_OUTPUT Out:

#+ Loop particles
float t = frac{Poz.z + particleSpesed * time 0_X):
< Determine the shape of the sy=tem ¥

< »
Instruction Count @ ALUDY + Tex(0) = Tokal{o). MaxOp=0 Ln 1,Col 1

Puc. 7.34. OkHo pegakTopa wengepoB Ans DirectX HLSL
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'z | Shader Editor : Metallic Cartoon Shader

Single Pass j

Vertex Program l Fragment Program ]

uniform vecd viey _position: s
uniform wvecd lightO;
uniform wvecd lightl;
uniform vecd light?2;

wvarying vecd wHormal:
warying wec3 vLlightl:
warving vecd wlight?:
warving vecd wlight3;
varying vecd wView:

woid maini(void)

{
S0 Output transformed wvertex position:
gl Pozition = gl ModelViewProjectionMatriz # gl_Vertex;
vHornal = gl_HNormal :
s Compute the view vector:
wWiew = normalizef wiew_position.xye — gl Vertez =xyz )
A Compute wvectors to three lights from the current wertex position:
wLightl = normalize(lightl.zyz — gl_Vertex =yz): ~« Light 1
wLhight? = normalize(lightl =vz — gl_Vertex =yz): ~ Light 2
wLhight3 = normalize(light . z=yz — gl_Vertex . =Zyz): < Light 23
H v
< >
Ln 18,Cal 42

Puc. 7.35. OkHo pepakTopa wengepos ana OpenGL GLSL

Oxno pemakropa DirectX HLSL, m3zobpaxkeHHoe Ha puc. 7.34, mpegHazHAYeHO
JUIsl paboThl C BBICOKOYPOBHEBBIM si3bikoM IieitnepoB (HLSL). Hamucanue uc-
XOQHOIo KOAa MPOMCXOAUT TPAAMLIMOHHBIM OOpa3oM, KaK M B OObIKHOBEHHOM
penaxkrope. Padouee okHo pemakrtopa DirectX HLSL takke comepXuT BKIaaKu
Vertex Shader u Pixel Shader 1151 nepexkiioueHuss Mexay KOJOM BEPIUIMHHOIO U
MMKCEJbHOrO 1ueiaepa U BKIOYaeT B cebs CIUCOK C MEePeYHeM IIPOXON0B PUCO-
BaHUsI, nMeHOBaHHbIM crnucok Target (Llenp) u TexcroBoe mnose Entry Point
(Touka Bbixona). Cnucok Target conepXUT OOBSIBIEHUE UCIOJNb3YyEMOI BEPCUU
ureiiiepoB, a tekcropoe nosie Entry Point 3amaeT HauaqbHYIO TOUYKY BbIXOHA IUISI
MporpaMMbl 1eiaepa, T. €. B 3TOM MoJjie MPONMUCHIBAETCS UMSI BbIXOAHOM (hyHK-
uuu B nporpamme. Kak rpaBuiio, UCIOJIb3YETCS HA3BAHUE main.

B RenderMonkey ectb oauH MpUSATHBIM OOHYC IpH paboTe C MCXOMHBIM KOAOM
si3pika HLSL — 1o omepauusi Disassembly ([Auzaccembauposanue). Ilocie yc-
NEeIHON KoMOWIsIuMu IpoekTra B okHe pemakropa DirectX HLSL 1uenxkHute
MpaBoil KHONKOI MbIILIM Ha CBOOOAHOM IIPOCTPAHCTBE M B IOSIBUBILIEMCS KOH-
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TEKCTHOM MeHI0 BblOepute komanay Show Disassembly Code (Ilokazath auzac-
ceMOupoBaHHbBIM Kom). Cpa3ly B 3ToM ke okHe koia Ha s3pike HLSL Oynmer
pETPaHCIMPOBAH B acceMOJIEpHBIN KoOJ IIeiaepoB Kak IS BepIIWHHBIX, TaK U
IJIsT TIMKCENbHBIX 1eiinepoB. Y, koHeuHo, pegakTop DirectX HLSL toxe mmeer
MOACBETKY CHHTaKCHCA W MOAJMEPKUBAET CTAHAAPTHBIE OMNepalluy PeJaKTUpOBa-
Hus nporpammHoro koja: Copy (Konupopars), Paste (BcraButh), Save (Coxpa-
Huth), Print (Haneuyarars), Find (Haiitu) u Delete (Yaanuts).

Oxno peaakropa OpenGL GLSL, nokazanHoe Ha puc. 7.35, npenHazHAYeHO I
HanucaHusd koaa weiaepoB Ha si3bike GLSL nmoax OpenGL u mmeer abcosiloTHO
aHAJIOTMYHbIE BO3MOXHOCTU, KakK 1 y penakropa DirectX HLSL.

JUisi KOMOWISALMKM KOAA LIeiepoB B JIIOOOM PElakTOpe UCHOJb3YIOTCS KHOIMKU
Compile Active Effect uniu Compile All Shaders, Haxoxsiuecs: Ha MaHeaId UHCT-
pymeHToB RenderMonkey.

Pixel Shader Nodes

Yaawr nuxcenvuvix wieiioepoe (Pixel Shader Nodes), KaKk Bbl HaBepHO yxKe jaoraja-
JIUCh, UMEIOT UAEHTUYHbIA DYHKIIMOHANbHbIA HA0Op, KAK 1 Y y3JI0B BEPLIMHHOIO
weiinepa (Vertex Shader Nodes).

Ho Hamo noGaButh eille HECKOJBKO CJIOB KAacaTeJbHO PeNaKTOpOB IIEHIEepOB,
PacCMOTPEHHBIX B 3TOM pasiene. Bce Mbl ¢ BaMU JIIOAU, a JIOAU CIIOCOOHBI Je-
JIaThb OIIMOKM, HA KOTOPBIX U CTPOUTCS Hallla Xu3Hb. [Tpu HamMcaHWM UCXOMHO-
ro xoja 1eiaepoB B JIIOOOM U3 PEJAKTOPOB MOXKET CIAYYUThCSl OLIMOKA, U TpU
KOMIIMJISILIMM IIPOEKTa OHA COOTBETCTBEHHO BCILIbIBET. Bece umeroniuecs omubdku
Oyayr onucanbl B okHe Output. [lpu 1ienyke jeBOH KHONKOWH MblliM B OKHE
Output Ha onucanuu ownbku, B okHe Shader Editor crpoka ¢ owubkoii Oyzer
ABTOMATUYECKU BbIJIeJIeHa CHHUM 1IBETOM.

Variable Nodes

Ilepemennvie (Variable) npegHasHaueHbl A padOThl ¢ JaHHBIMM BHYTPM llieiine-
pOB, T. €. C PEerucTpaMM, MOXHO TaKXe 3a1aBaTh JIOOble YAOOHBIE MMEHa it
peructpoB. Vzaer nepemennvix (Variable Nodes) B RenderMonkey ObiBaloT He-
CKOJIBKUX THUIIOB.

a Mampuubt. HOZ[Z[Cp)KI/IBa}OTCH CJICOAYIOIIME BUAbBI MAaTPUIL:
e View projection — BUIO0BAs IIPOCKLU,
e View — BUIOBAsI MaTpuLa,
® Tnverse view — l/IHBepCl/IOHHbIFI BuUA;

e Projection — IPOCKLUA.



196 Yacre . UncTpymentapuii ATI RenderMonkey

O Bexmopsi. JocTynHA NOAAEPXKKA CASAYIOLIUX TUIIOB:
® View direction vector — BEKTOpP HaIlpaBJE€HMSI 0003peBaTEIIsd;
® View position vector — BEKTOP IIO3ULIMU KAMEPDI,
e Time — BpeMJl.

O 3rauenue ysema.

O Ckaaspusie munst OaHHbIX.

W, xoHeuHo, RenderMonkey ocyuliecTBasieT NOJHYIO MNOAAEPXKKY 3HAYEHUI
Boolean (byiaeBo 3HaueHue), Integer (LlesouncieHHoe 3HAYeHME) U Float
(IpobHoe 3HaueHue) 1Sl TUIIOB JaHHbIX.

IlepeMeHHBIE MOIYT 10OABISATHCS B JI00OE€ MECTO CTPYKTYPHOI Mepapxuu MpoeK-
Ta. UTOoOBI CO31aTh HOBYIO MEPEMEHHYIO, HAXMMUTE MPaBOi KHOMKON MbIIIM Ha
Ha3BaHUU TIPOEKTAa W B TIOSIBUBLIEMCSI KOHTEKCTHOM MEHIO BbIOEpUTE KOMaHIy
Add Variable ([Io6aButh nepeMeHHy10). [losgBuUTCS moaMeHio, u3o0paxeHHoe Ha
puc. 7.36, ¢ nepedyHeM KOMaH/I, CO31a0UIMX HEOOXOAMMbIM TUIl IEPEMEHHbIX.

0,/1 Boolean
= |nteger
[] Float
[E] Matrix

1]

- v v v

Puc. 7.36. MNMogmeHto komaHabl Add Variable

Co3zgaHHbIe IepeMeHHbIE MOXHO ceMaHTHYecKHu (Semantic) cBA3bIBaTb C AAHHbI-
MU 1eiaepa. s 3Toro MIETKHUTE IPaBoil KHOMKOM MBIIIM HA CO3OAHHOMW IIe-
peMeHHOl U B TOsBUBILEMCSI MEHI0O BbiOepuTe KomaHay Variable Semantic.
B nosBuBlieMcs noaMeHio OyaeT COAEPXKAThCsS HAOOP AOCTYMHBIX AAHHBIX IS
cBa3biBaHUs. Takxke B aToM MeHI0 umeercss KomaHaa Clear Semantic (Ouuctuth
CEMAaHTUKY) ISl OUUCTKU CBSI3AHHOM MEepeMEHHOI ¢ JaHHbIMU Lieiaepa.

Ecau Bbl pabotaete B rpynme ¢ XyAOXKHUKAMU M Ke€J1aeTe, YTOObl CO3AaHHbIE Te-
peMeHHbIe ObLTM MOCTYIHBI i PeNaKTUPOBAHMS XYITOXKHUKOM, HAXKMUTE IIPABOI
KHOIIKOM MBI Ha HEOOXOMWMOHN TIepeMeHHON W B TIOSBUBIIEMCS MEHIO TO-
ctaBbTe aaxkok HanmpoTtus onuuu Artist Variable (ITepemenHast 1s1 XyA0XXHUKA).
B sTOoM ciydae cosmaHHas mepeMeHHAs CTaHOBHUTCS JOCTYITHOW AJIST pemakTHpPO-
BaHUS XyIOXHUKOM Ha Bkiaanke Art (XygoxHuk) okHa Workspace.

Hnst pepakumu co3gaHHBIX TepeMeHHbIX B RenderMonkey mcnonb3ytorest yao0-
Hbl€ PeAAKTOPHI /UIS1 KaKAO0r0 U3 TUIIOB JaHHBIX:

O Matrix Editor (Pemaktop Marpui);
O Vector Editor (BexTopHblit peaakTop);
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O Scalar Editor (CkansipHblii peiakTop);
O Color Editor (Pexakrop LiBeTa).

A Takxke pelakTopbl sl 3HaYeHUI Boolean (byneBo 3HaueHue), Integer (Lleno-
YUCJIEHHOE 3HaYeHUe) U Float (JIpoOHOE 3HAUeHueE).

YToObl OTKPBITH PEJAKTOP IS HY>KHOM TMepeMeHHOM, IeJKHUTE IBa pa3a JieBoi
KHOIIKO} MBI HAa Ha3BaHWUU TlepeMeHHON B oKHe Workspace TekyIiero mpoek-
ta. Paccmorpum moctynHbie B RenderMonkey penakTopbl epeMeHHbIX.

Matrix Editor

Penaxktop matpun (Matrix Editor), usobpaxeHHblit Ha puc. 7.37, naetT BO3MOX-
HOCTh YCTAHaBJIMBaTh 3HAYEHME JJIsI MaTpulibl 4x4 ¢ masawolieil Toukoi. M3Ha-
YaJbHO 3HAYEHME MATPUUBI ycTaHaBiuBaeTcsi B auamnazoHe or —100.0 mo 100.0,
HO Bbl MOXET€ 3aJaBaTh M JI0OOE Apyroe 3Haue€HUe BHE ITOro avamasoHa. B pa-
0o4yeM OKHe peaakTopa Haxonmgrcs Tpu kHomku. Knomka OK ans moarBepxie-
HUsl u3MeHeHMil, kHonka Cancel 1151 oTMEHbl MPOU3BEACHHBIX MOAUGUKALUNA U
kHonka Set to Identity Matrix, 3agalomasa st MaTpulibl 3HAYEHUSI 1O YMOJ-

YaHUIO.
[ﬁ b_sh_matrix @

| -nos14a-] | ooeoo7 -| [ 0o0s12 -
| oos4a-| | mizem .| | w2mes-| | 030700 -
| ooeoo7 -] | n2mes-| | 0147 -] | 03815 4
| ooostz-| | oaooo-| | O35 | 003463 A

Set to ldentity b atrix |
aK | Cancel |

Puc. 7.37. PeaakTop maTtpuy

Vector Editor

Bekropnbiii penakrop (Vector Editor), uzobpaxeHHblii Ha puc. 7.38, mo3BoJsier
PeAAKTUPOBATh COCTABJIONIYIO 3HAYEHMSI BEKTOpA C IOMOIIbIO TEKCTOBBIX CIIM-
ckoB mig oceit X, Y Z u W. 3HaueHEe B TEKCTOBBIX CIIMCKAX MOXHO II€pPEOoIIpe-
JIEJISITh KaK ¢ MOMOILBIO KJIaBUATyphbl, TaK U BbIOUPATh U3 MpeiaraeMoro crucka.
Pabouee okHo pemakTopa mmeeT aBa ¢urara. ®nar Clamp from ([uamazoH ycra-
HOBOK) 3allaeT MUHUMaJbHOE W MAaKCUMaJbHOE 3HAYeHUe NalIbHOCTU, a duiar
Keep (CoxpaHuTb) COXpaHsSeT HOPMAIM3OBAHHBIA BeKTOp. /s BCTyIUIEHUS B
CUJIy YCTAHOBJEHHbIX 3HauyeHuil HaxmuTe kHomky OK unu Cancel — i or-
MEHBbI.
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¥ 0.00000 ~| ™ Clamp from |[-10.00000 7| to | 10.00000 -|

Y 0.50000 =] = Keen [« . 2] components narmalized
z 1.00000 -
W 2.00000 -

oK | Cancel

Puc. 7.38. BeKkTopHbIl peaakTop

Scalar Editor

PenaktupoBaHue CKalsipHbIX BEJMYMH IMPOUCXOAUT C IOMOLIBIO TEKCTOBOTO CIIU-
CKa, HaxoJsIlerocss B OKHE pefakTopa, MoKasaHHoro Ha pwc. 7.39. Dmarom
Clamp from 3anaercst auana3zoH 3HaueHuii. st MoATBepXXAEHUS NEUCTBUIA Clly-
xkut kHomnka OK, a knonka Cancel — mIst OTMEHBI.

I8l f1MyFloat

0.00000 - [ Clampfrom | -1.00000 -] to | 1.00000 -
Ok | Cancel |

Puc. 7.39. CkansapHbiii pesakTop

Color Editor

Penakrop uBera (Color Editor) mosBonsgeT 3amaBaTb ILBETOBYIO COCTABJISIOLIYIO
mas1 pexuMoB RGBA um HSVA. Pemakius 3HaueHUI MPOUCXOAUT C ITOMOIIBIO
TEKCTOBBIX ITOJIEHl WJIM 1IBETOBOM MOIENN, BHITTOTHEHHONM B BUAE IIECTHYTOJBHUKA
¢ JOCTYIMHOI 1BeToBOIt rammoii. Ha puc. 7.40 n3obpaxkeHbl peJaKTOphI IS pe-
xKumoB RGBA u HSVA.

Dynamic Variable Editor

HuHamuueckuil pepaktop rnepeMmeHHbix (Dynamic Variable Editor) oObemuHsier
B cebe HEecKOJIbKO THUIOB JAHHBIX — 3TO Boolean (puc. 7.41), Float, Integer U
MaTpuubl 2x2, 2x3 1 3x3.

Penaxktop Tuna rloat (puc. 7.42) coaepXUT TpU TEKCTOBBIX MO ISl 3HAYEHUU
mo ocsaM X, Y, Z u W, a TakKe OMNUUOHATbHbBI HAOOP 3J1€MEHTOB YIpPaBIEHUS
JUTSl yKa3aHUsl JOCTYITHOTO JHUana3oHa 3HAYEeHU.
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— I e

|
|
RGE = | [ Floating Paint

]9 | Cancel

1

|255
E
| 255
|255

oo oD
=l =

Puc. 7.40. PepakTop useta

A1 b2myBool X]

Y alues [v Dptionz
A
=
Y

Jo.0ooo0 -]
J1-o0000 -]
Cancel

Puc. 7.41. OkHo pegakTopa gnsi Tuna Boolean

I r4MyFloat 3
¥ [OIIE -| [~ Clamp from [-10.00000 -] to | 10.00000 -
Y 0.00000 | = K.eep [x. v, 2 componentz normalized
z 0.00000 -
w|  1.00000 -

oK | Cancel

Puc. 7.42. OkHo pegakTopa gnsi Tuna Float
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B okHe pegakTopa Tumna Integer (puc. 7.43) OOCTYNHO 3aJaHue 3HAYECHUs IS
LIEJTOYUCTEHHON NEPEMEHHOM ¢ MOMOUIBIO TEKCTOBBIX Mojiel mo ocsim X, Y U Z.
Takxxe B OkHe penakTopa chOpMUPOBAH HAOOP BJIEMEHTOB YIPABACHUS ISl yKa-
3aHUS AManazoHa 3HaueHuil ¢ momoiubto oniuu Clamping (CkpenuTs).

m n2Mylinteger §|
Walues V¥ Options
5 E - Clamping

[ Clamp

e A Minirmurn: -100 T
I axirnu; m

QK Cancel

Puc. 7.43. OkHo pegakTopa ans Tuna Integer

Marpuunbslii penakrop (puc. 7.44) nocTyrneH sl MaTpull pa3MePHOCTbIO 2x2, 2x3
U 3x3. B okHe MaTpuyHOIO peJakTopa ¢ IMOMOIIbIO TeKCTOBBIX IOJIEH yCTaHABIMU-
BaeTcsl 3HaUeHUE MaTPULbl ¢ MpeaonpeaeJeHHON pa3MepHOCTbIO. A ¢ TIOMOIIBIO
Ipymmnbl 3neMeHToB noa HasBaHueM Clamping dbopmupyercss nMamazoH MOMYCTU-
mbix 3HaueHuil. Knonku OK u Cancel B okHe pegakTopa ciyxar Ais MOATBEP-
KJEHUS] WIN OTMEHbI YCTAaHABIMBAEMbIX 3HAUEHWI MaTPUIIbI.

B r2x2myMatrix X
V¥ Opticns
Clamping
[~ Clamp

Mirirnrr; -1.000000 -
[GER 1.00000 -

Walues

oo [poooon - [o1)fooooon -
o poooon -] [3)jooooon -

ak. Cancel
-

Puc. 7.44. MaTpu4yHblil pejaktop

Predefined Variable

IIpedonpedesennvie nepemenusie (Predefine Variable) — 310 HabGop mnpesomnpene-
JIEHHBIX IepeMeHHbIX (KOHCTAHT) IS paOdoThl ¢ JAaHHBIMU 1eiiaepa. PaccMoTpum
AMeoIIecs Tpeaonpeae/ieHHble TepeMeHHBIe Ui WHcTpyMeHTapust Render-
Monkey.
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Bpewms (Time)

)

aaaud Qaaaaq

g agaad

Time0 X — 3Ta MEPEMEHHAs MPEICTABISAET 3HAYEHHWE C IUIABAIOIIEH TOYKON,
KOTOpOE€ U3MEHsIETcsl Ha ocHOBaHUM BpeMmeHHoro nukia (Cycle time). Bpe-
MEHHOH LMKJ [0 YMOJYAHUIO 3aaaeTcs 3HayeHueM B 120 cekyHn;

CosTime0 X — KOCHHYC JUISl 3HAYEHHUS Time( X;

SinTime0 X — CHHYC JUISl 3HAUEHUS! TimeO X;

TanTime0 X — MPOCTPAHCTBO KAacaTeIbHbIX U 3HAYEHUS Timel X;
Time0 X Packed — YIMAKOBKA YIIOMSIHYTbIX PAHEE 3HAYEHUU I TimeO X;

Time0 1 — 3Ta MEPEeMEHHAs MPENCTABISET 3HAYE€HUE C TUJIABAIOIIEH TOUKOIA,
KOTOpoe HU3MeHsIeTCs] B TpoMexyTke oT O mo 1 Ha OCHOBAaHWM BPEMEHHOTO
uukiaa (Cycle time). BpeMeHHOH LMK IO YMOJYAHUIO 33a4aeTCsl 3HAYCHUEM
B 120 cexyna. Ilo oKOHYaHMM BpPEMEHHOro LMKJIA 3HAY€HUE MEePEMEHHOM BO3-
Bpawaercs k 0. JluamasoH wukKiaa 3agaeTcsl B auanoroBom okHe Render-
Monkey Preferences, nocrymHom uyepe3 komaHmy MmeHio Edit| Preferences
(Penakruposats | CBoiicTBa);

CosTimeO 1 — KOCHUHYC UL 3HAYCHUA TimeO 1]

SinTime0 1 — CHUHYC AJIA 3HAYECHUS TimeO 1;

TanTimeO 1 — MNPOCTPAHCTBO KACATECJbHbIX A1 3HAYCHUS TimeO 1;
TimeO 1 Packed — YNAKOBKA YIIOMAHYTbIX PAHEE 3HAYEHUU 11 TimeO 1;

Time0 2PI — 3TA MEPEeMEHHasl MPeJCTaBIsIeT 3HAUCHHE C TUIABAIOLIEH TOUKOIA,
KoTopoe u3MeHsiercsl B mpomexyTke or 0 mo 2PI Ha ocHOBaHMM BpEeMEHHOTO
uukia (Cycle time). BpeMeHHOU HUKI MO YMOMYAHUIO 3a1a€TCsl 3HAUEHUEM B
120 cexynn. Ilo oKoOHYaHUU BPEMEHHOTO 1IMKJa 3HAUYEHUE MEPEMEHHON BO3-
Bpamaerca K 0. JluamaszoH nukiaa 3agaercs B auanoroBoM okHe RenderMon-
key Preferences, nocrynHom uepes komanay meHio Edit | Preferences (Penax-
tuposarh | CBoicTBa);

CosTimeO 2PI — KOCHUHYC UL 3HAYCHUA TimeO 2PI;

SinTime0 2PI — CHMHYC U 3HAYECHUS Time(O 2PT;

TanTimeO 2PT — MPOCTPAHCTBO KACATCIbHBIX UIA 3HAYCHUSA Time( 2PI;
Time0 2PI Packed — YIIAKOBKA YIIOMAHYTBIX paHee 3HAYEHUN Td Time0 2PI;

TimeCyclePeriod — nepuoa Lukiaa. [1o ymMON4aHMIO LMK YCTAHOBJEH B AMa-
ma3oHe ot 0 no 120 cexyHz;

FPS — 4YacCToTa KaJIpoB,

O TimeElapsed — BpeMsI MEXIY KaapaMu.
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OkHo npeaBaputenbHoro npocmotpa (Viewport)

)

m

a
a

ViewportWidth — ONpeaesaeT IHUPUHY OKHa IPEeABAPUTEIBHOIO IMIPOCMOTpa
B ITUKCEJIAX;

ViewportHeight — ONpPEACISICT BBICOTY OKHa IPEABAPUTEIBHOIO IMIPOCMOTpa
B ITUKCEJIAX;

ViewportWidthInverse — BO3BpaillaeT 3HaueHue 1.0 / ViewportWidth,

ViewportHeightInverse — BO3BpalllaeT 3HAYCHUE 1.0 / ViewportHeight.

CnyuaiiHblie 3HayeHusa (Random Values)

o

m

RandomFractionlPerPass — IEPBOE cllydyaliHOe (hpakTajlbHOE 3HAYEHUE IS
OIHOTO U3 IPOXOJO0B pUcoBaHUs B auanazoHe [0 .. 1];

RandomFraction2PerPass — BTOPOE ClIy4aiiHOE (bpaKTaIIBHOC S3HAYCHUEC I
OIHOTO U3 MPOXOAO0B pucoBaHus B auamasone [0 .. 1];

RandomFraction3PerPass — TpPETbe ClydyaiiHOe ¢pakTalbHOE 3HAYEeHUE s
OIHOTO U3 IIPOXOJO0B pUcoBaHUs B auanazoHe [0 .. 1];

RandomFraction4PerPass — YETBEPTOC cnyqaf/moe (bpaKTaJleOC 3HAYCHUEC 1A
OIHOTO U3 IPOXOJO0B pUcoBaHUs B auanazoHe [0 .. 1];

RandomFractionlPerEffect — IepBOe clydyailHoe ¢dpakTajbHOE 3HAUEHUE IS
omHoro u3 3¢ ¢ekroB B nuamnasone [0 .. 1];

RandomFraction2PerEffect — BTOpPOE CydyaliHOe (PpaKTATbHOE 3HAYEHME IS
onHoro u3 3¢ddexkros B auanazoHe [0 .. 1];

RandomFraction3PerEffect — TPETbe CAy4YaliHOE (PPAKTAIbHOE 3HAYECHUE IS
onHoro u3 3¢ddexkros B auanazoHe [0 .. 1];

RandomFractiondPerEffect — 4YeTBepToe clydaiiHoe (pakraibHOe 3HauYeHue
JUtst ogHoro u3 3cdexToB B AuamnazoxHe [0 .. 1].

MNpoxop pucosaHus (Pass)

o

PassIndex — MHIACKC IIPOX0OJa pUCOBAHUA.

MapameTpbl Mbiwum (Mouse Parameters)

m

o

LeftMouseButton — BO3Bpallld€T 3HAYCHUEC 10, €CJIN J€Basl KHOIIKAa MBbIIIN
Haxara, WJin 3Ha4YCHUeC 00, €CJIM KHOIIKAa HE€ HaXara,

MiddleMouseButton — Bo3BpallaeT 3HayeHue 1.0, eciau cpeaHsisi KHOIIKA Mbl-
iy Haxara, wiu 3HayeHue 0.0, eciu KHoIKa He Haxara;

RightMouseButton — Bo3Bpauiaer 3HayeHue 1.0, eciu mpaBasi KHOIKA MBbIILK
Haxara, uiau 3HadyeHue 0.0, eciiy KHOIIKA He Haxara;
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o

MouseButtonsPacked — YIIAKOBbIBACT YIIOMAHYTBIC paHee SHA4YCHUA
LeftMouseButton, MiddleMouseButton U RightMouseButton,

MouseCoordinateX — BO3BpalLACT IO3ULMUIO MbILIU 110 OCU X,
MouseCoordinateY — BO3BpaAlIACT IIO3ULMIO MbILIU 10 OCU Y,

MouseCoordinateXNDC — BO3BpaAIla€T 3HAYEHHE, pPaBHOE MouseCoordinateX/
ViewportWidth;
MouseCoordinateYNDC — BO3BpAIlA€T 3HAYEHHE, pPaBHOE MouseCoordinateY/
ViewportHeight,
MouseCoordsPacked — YHNAKOBBIBACT YIIOMSAHYTHIE paHEE 3HAYCHUSI Mouse-

CoordinateX, MouseCoordinateY, MouseCoordinateXNDC U MouseCoordi-
nateYNDC;

MouseCoordinateXy — BO3BpalacT SHAYCHUE MouseCoordinateX n
MouseCoordinateY B BUJAE ABYXKOMIIOHEHTHOI'O BEKTOpA,

MouseCoordinateXYNDC — BO3BpalldeT 3HAYEHUE MouseCoordinateXNDC U
MouseCoordinateYNDC B BUAE ABYXKOMIIOHEHTHOI'O BEKTOpA.

NapameTpbl Mogenu (Model Parameters)

o

o

a
a
a
a

ModelMoundingBoxTopLeftCorner — KOOpJAMHATA JE€BOIO BEPXHEro yrja Mo-
e,

ModelMoundingBoxBottomRightCorner — KOOpAMHAaTa IIPAaBOro HUKHEIro yriaa
MOJEJIU;

ModelMoundingBoxCenter — LEHTP IIPOCTPAHCTBA OIrpaHUYCHUA MOACIIU,
ModelCentroid — LEHTP MOICIU,
ModelBoundingSphereCenter — LIEHTP CheEpHI;

ModelBoundingSphereRadius — paauyc chepsl.

NapameTpbl Buaa (View Parameters)

aaoaaagaaud

ViewDirection — BEKTOP HaIIpaBJICHUA,
ViewPosition — MO3UIMYI BUAA,
ViewSideVector — OOKOBOW BEKTOpD;
ViewUpVector — BEKTOP IIPEACTABICHUA,

FOV — I10JIE 3PpCHUA,

NearClipPlane — HepeZ[HI/Iﬁ IJIaH OTCCUYCHNSI,

FarClipPlane — 3IHUI TIJIAH OTCEYECHMUSI.
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Bupgosbie matpuubl (View Matrices)

Qaagaauaa

View — Marpuua Buja 4x4;

ViewTranspose — BUA0BAsd Marpuua TpaHCIsILUA 4><4;

ViewInverse — BUAOBAas MHBEPCHAs Marpuua 4x4;
ViewInverseTranspose — BUIOBAsd UHBEPCHAsL MaTpuLa TpaHCIALKUU 4><4;
Projection — MaTpuua npoexkuuu 4x4;

ProjectionTranspose — MNPOSKLUMOHHASI MATpULA TpaHCAIUuU 4x4;
ProjectionInverse — IMPOEKLIMOHHAS MHBEPCHAs MaTpuua 4x4;

ProjectionInverseTranspose — IPOCKIMOHHAA WHBEPCHAsT MaTpulla TpaHC-
g 4x4;

O viewProjection — BHUAOBAd IPOEKLIMOHHAs MaTpuula 4x4;

O ViewProjectionTranspose — BHMAOBAaS TMPOEKIMOHHAS MaTpUla TPAHCISI-

mun 4x4;

O viewProjectionInverse — BUJ/IOBas MPOEKIIMOHHAS UHBEPCHas Marpuua 4x4;

O viewProjectionInverseTranspose — BUIOBAas NPOCKIMOHHAsA MHBEPCHAA MAT-

Qaagaauaa

pula TpaHcasaiuu 4x4;

World — MMpOBas MaTpuua 4x4;

WorldTranspose — MHUPOBasi MaTpula TpaHC/IALUU 4x4;

WorldInverse — MUPOBAs MHBEPCHAs MaTpula 4x4;
WorldInverseTranspose — MUPOBASA UHBCPCHAA MaTpula TPAaHCISLNU 4x4;
WorldView — MHPOBAs U BUAOBAs Marpuua 4x4;

WorldViewTranspose — MHUPOBas BHA0BAsE Marpula TPpaHCISALUA 4x4;
WorldViewInverse — MMUPOBas BUAOBAs MHBEpPCHAs Marpuua 4x4;

WorldvViewInverseTranspose — MHUPOBAs BUI0BAsI MHBEPCHAs MaTpulla TpaHC-
Jsiunn 4x4;

O WorldviewProjection — MHPOBAsl BUJOBAS U IPOEKLIMOHHAS MaTpuua 4x4;

O wWorldviewProjectionTranspose — MWPOBAasi BUAOBASI MPOEKIIMOHHAS MAaTpUIA

TpaHCHAALUK 4x4;

WorldvViewProjectionInverse — MHPOBas BUIAOBASI NMPOCKIIMOHHASI WHBEPCHAS
maTpuua 4x4;

WorldvViewProjectionInverseTranspose — MUPOBAsE BUAOBAS TNPOCKIIMOHHAS
WHBEpCHas MaTpulia TpaHCASINU 4x4.
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OkKHoO Preview

OkHo mnpeaBaputenbHoro npocmotpa (Preview) nHctpymeHTapusi RenderMonkey
WHTePaKTUBHO U 00ecTeunBaeT IPOCMOTP CO3IaBAEMOM TpPEXMEpPHON CIIEHBI B
peaibHOM BpeMeHU. M3HavyanbHO Kamepa B okHe Preview ycTaHoBjieHa IO LEH-
TPY DKpaHa U CKpbITa ISl MOJIb30BATENSI, HO TIPU LIETUKE JIEBOU KHOMKON MBIIIU
B okHe Preview B paboueM IpOeKTe€ BMECTO CLieHbl OyJaeT MpeacTaBieHa CUCTEMa
KOOPAMHAT KOHKPETHOM MOAENU, M300paxeHHas Ha puc. 7.45. B 3TOoT MOMEHT,
€CJIM HaXaThb M HE OTIYCKATb JEBYIO KHOIKY MbILIM, MOXHO pa3BopauyMBaTrb 00b-
eKT 1o ocsM X U Y. A ¢ IOMOIIbIO KOJECUKA WIM CPeIHEH KHOMKM MBIIIY MO-
JeJIb MOXHO YBEJMYMBATH UM YMEHbLIATD.

DirectX 9.0 Pre...X_Effect effect | 4 X

Puc. 7.45. Cuctema koopauHaT mogenu

IIpu Haxaruu npaBoil KHONKKM MbllK B okHe Preview mpu pabore ¢ DirectX u
OpenGL nosiBnsgercss KOHTEKCTHOE MEHIO ¢ HA0OPOM CJIeAYIOLIUX KOMAaH/I;

O HAL — 3agelicTBYIOTCSl annapaTHble BO3MOXHOCTU CUCTEMbI. JLOCTYIHO TOJIb-
Ko B DirectX;

O REF — 3aaeicTBYIOTCS IIPOrpAaMMHBIE BO3MOXHOCTU CHCTEMbL. JlocTymHo
ToBKO B DirectX;
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O Clear Color — BbI3bIBA€T OKHO PEIaKTOpa LIBETA, 3aJAIOLIEr0 1IBETOBYIO CO-
CTABIISIONIYIO IJIST OYMCTKHU IIBETOM 3amHero Oydepa;

O Camera Setting — 1aeT BO3MOXHOCTb KOPPEKILIUU HACTPOEK KaMmep;

O Show Triad — BxJlOYaeT cucTteMy IpPeACTABICHUsI KOOPAMHAT HEIOCPEICT-
BEHHO ¢ OOBbEKTOM CLIEHBI;

O Show Bounding Box — BKJIlouaeT cuctemy IpeACTABICHUs] OrPAHUYUTEIbHOTO
Ky0a 1151 MOJENU HEIOCPEACTBEHHO ¢ OOBEKTOM CLICHbI;

O Fit Model to Screen — u3MeHsieT aKTUBHYIO KaMepy Uit 6ojiee KOM(pOPTHOTO
MPOCMOTpPA CLIEHBI;

Original View — opuUruHaIbHBIA BUL;

Front View — nepennss, uiau dpoHTaIbHAs CTOPOHA, MTPOCMOTpA MOJIENIN;
Back View — 3aaHsis1 cTopoHa MpocMoTpa MOAEIH;

Left View — jeBasg cropoHa npocMoTpa MOAEIH;

Right View — npaBasi cTopoHa IpOCMOTPA MOAECIIU;

Top View — BepxHsIsl cCTOpOHA TPOCMOTPA MOJIENU;

auoouoaaaaaq

Bottom View — HIXHSIST cTOpOHA TIPOCMOTPA MOJIEITH.

lMpumeyaHnne

PaboTas ¢ npoekToM 1 N3MEeHsI UnNn JOMOJHASA ero, He 3abbiBalTe KOMNMIMPOBATb
TeKkywnii 3PEKT, UCMOMb3ys KHOMKM Ha naHenu uHcTpymeHtoB Compile Active
Effect (Komnunuposatb aktunsHbin ahdekt) Compile All Shader (Komnunuposats
BCE LUEeNnAepbl) ANA NPOCMOTPA B OKHE Preview TekyLLUmMX nSMEHEHWA.

B RenderMonkey npu paboTe Haj MPOEKTOM B OKHE IPEeABAPUTENbHOTO MpO-
CMOTpa JOCTyleH Habop "ropsiunx” KIaBUll, C MOMOLLIbK KOTOPbIX MOXHO MIpPO-
CMaTpMBaTb MHIMBUAYAJbHbIE IPOXOAbI MPOPUCOBKM ClLeHbl. HaxaB KiaBuiy
<H> Ha ki1aBuarype BO BpeMs pabOThl Hal MPoeKToM, B okHe Output oToOpazsT-
cs Bce JOCTYIHbIE "TopsiuMe” KJIaBUIIKU € MOAPOOHBIM OMUCAHUEM KX BO3MOX-
HOCTel.

PepakTop gna Xxyao>XXHUKOB

OnHoil M3 IJaBHBIX 33124 B KOMaHAE pa3pabOTYMKOB IpU paboTe Hal MPOEKTOM
SBJISIETCS IIJIOTHOE B3aUMOIEHCTBUE MPOTPaMMUMCTOB M XydoxXHUKOB. B Render-
Monkey Takasi BO3MOXHOCTb MPEAyCMOTpPEHA Ha IMPOrPAMMHOM YPOBHE M AaeT
BO3MOKHOCTh 3KCIIEPUMEHTHPOBATh XyAOXHHMKAM C TapamMeTpaMu co3l1aBaeMoi
TIPOTPAMMBI.

Kak yxe He pa3 yrmoMHHaJIOCh, TPOTPaMMUCT MpU paboTe Hal MPOEKTOM MOXET
ONpENeNATh Psii MapaMeTpoB, JOCTYIHbBIX ISl XYJOXHUKA C TMOMOILIBIO OMIUU
Artist Variable (ITepemeHHasi XyaoXKHUKA) B KOHTEKCTHOM MEHIO, TOSIBJSIOIIEM-
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cs IpU HaxaTuu MpaBod KHOIKU MbIIIKM B CTPYKType mpoekTa okHa Workspace
(Pabouee mpocTpaHcTBO). TeM camMbiM XYTOXHUKY JaeTcsl TOCTYIN K ompeneseH-
HBIM TUIIAM JaHHBIX Ha Bkiaanke Art (XynoxHuk) okHa Workspace. Hampumep,
Ha puc. 7.46 usobpaxkeHa Bki1agka Art okHa Workspace, rie XymoXHUKY TOCTYII-
Hbl IS penakuudy mapamerpbl npoekra Wood M3 craHaapTHOM moctaBku Ren-
derMonkey, koropblii Haxoautcsl B Katanore ATl Research Inc\RenderMonkey 1.5
\Examples\Dx9

Workspace 1 x

Effect Workspace
-2 Yarious Wood Shaders

] noiseScale
\| Frequency
-] scale
] ks
-] kd
W darkiwood
W litewood
= g ‘Woodd
1] ringScale
=] 9 ‘Woodl
1] ringScale
Wwoodz
= Yood3
?] tingSharpness
=25 Wood Construckion Tutorial
W dark_wood_color
W light_wood_rolor
E variable_specular
E pulse_train
ConcenkricRings
MoisvRings
MoisyRingsiwithwobble
LitMoisyRingsiyithid'abble
Moise
Twary
=43 A5M Wood Conskruction Tutorial
W light_wood_rolor
M dark_wood_calar
E pulse_train
ConcentricRings
MoisvRings
MoisyRingstwithiwabble
LitMoisyRingsiyithid'abble

5l Effect @ g,tl

Puc. 7.46. Bknagka Art okHa Workspace npoekra Wood

Hdng xymoxHuka B mpoekre Wood mocTymeH psii MepEeMEHHbIX, U3MEHSISl 3Hayue-
HHUEe KOTOPBIX MOXHO TO3KCIIEPUMEHTHPOBATh ¢ TpadUIecKOl COCTaBIAIOMIEH
MpoeKTa W TP 3TOM He BMEIIWBAThCs B paboOTy TporpaMMucTa. Bee maMeHeHUs
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MepeMEHHBIX OCYUIECTBISIIOTCS ¢ MOMOIIbIO CHENUATU3UPOBAHHOIO PeaaKTopa,
MpeaHa3HauYeHHOTo JUISl XyJO0XHUKOB mnoi Ha3BaHueMm (Artist Editor). OTkpbiTue
Artist Editor B RenderMonkey ocyuiecrsisiercss komanaoii meHio View | Artist
Editor (Buj | XynoxecTBeHHbId peaakTop), Ha puc. 7.47 mnpeacrapieH Artist
Editor png npoekta Wood. 3ameuy, uto oT mpoekTta K npoekTty Artist Editor co-
JEPKUT Pa3iMyHOe KOJMYECTBO 3JAEMEHTOB YIPABJIEHMS, MCIOJb3YS KOTOpbIE
XyIOXHUK BIIPaBe PeNakKTUPOBaTh JOCTYIIHbIE MAPAMETPbI MPOESKTA.

=", Artist Editor

Warious Wood Shaders l Woodd ] “Wood] ] “Wood3 ] Wood Construction T utorial ] A5M Wood Construction Tutorial

[+ Colors
sonciend ] N IR
bevood ] [N I
[+ Scalars
‘ncicScde | 098000 «| [ Clmphom | 000000 -| to [ Zo0000 |
[feuency | 672000 «| I Clemptom | 000000 <[ to [ 1600000 -|

| scale 002500 +| [~ Clamphom |  0.00000 +| to [ 070000 |
[ks 086000 ~| W Chmphiom |  0.00000 -| to [ 100000 -|
[k 083000 «| [~ Clmphom | 000000 -| to [ 100000 |

Puc. 7.47. OkHo Artist Editor npoekrta Wood

Wucrpymentapuii RenderMonkey — 3To oOueHb KayeCTBEHHOE IPOrpaMMHOE
CpeNCcTBO, 00Ja/aollee OTPOMHBIM TMOTEHIIMAJIOM U CIIOCOOHOE YAOBIETBOPUTH
HYXIbl 1000 KoMaHabl pa3paboTunkoB. HecomHeHHasr ruOKOCTb U BO3MOX-
HOCTh B TMOAKJIOYEHUU NOMOJHUTENbHBIX MoayJei BoiaensieT RenderMonkey u3
psiia aHAJIOTUYHBIX CPEICTB, UMEIOLIMXCST HA PhIHKE.

B crnemyromux nByx mraBax MBI MO3HAKOMUMCS C HE MEHEE€ MHTEPECHBIM CPEICT-
BoM FX Composer 1.5, cosganabeiM komnanuein NVIDIA mng ornagku m mpo-
rpaMMUPOBaHUS LLIEHAEPOB.
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3HakomMmcTBO ¢ FX Composer

CemelictBo BuaeoagantepoB or NVIDIA npencrabieHO MHOroo0GpasueM Moje-
Jieil, OpUeHTUPOBAHHBIX Ha MOTpeOUTe el pa3iuuHOro ypoBHs. B cBsasu ¢ aTuM
KoMy kak He koMmmaHuu NVIDIA cosnaBatb WHCTpyMEHTaJIbHbIE CpeNcTBa ISl
pabotel ¢ rpadukoi. OJHUM U3 CYUIECTBYIOIUMX MHCTPYMEHTAPUEB U SIBISIETCS
MHTEIPUPOBAHHOE CPpeACTBO paszpaborku npuioxeHuit FX Composer 1.5 mis pa-
OOTHI ¢ IIeliepaMu.

FX Composer maeT BO3MOXHOCTb CO3AaBaTb BbICOKOI(P®MEKTUBHbIE MPOrpaMMbl
melaepoB ¢ paboToil B pealbHOM BpeMEeHHW W MPOCMOTPOM TIPOM3OIIENIINX W3-
MeHeHuli B cueHe. Kpome Toro, oueHb ya100HO MMCATh UCXOAHBII KOJ B TEKCTO-
BOM pemaKkTope, oO0JagalolieM WHTEIIEKTYyalbHON IOAAePXKKON BceX Bepcuit
metinepoB 1 s3eikoB HLSL. FX Composer mommep:xuBaeT UMITOPT/3KCIOPT AaH-
HbIX CLICHbI, TAKXKE MOXHO IPOCMATPUBATh SKCIUIyaTAllMOHHBIE [1OKAa3aTean Mpo-
rpamMM. Ilomaepxka ocyiuecTBisgercsd Aidsl Bceil JMHEHKM BUAEOANANITEPOB
NVIDIA ot GeForce FX u Boiie. /s padotsl ¢ FX Composer 1.5 Bam moHaao-
outca kak MuHuMyM DirectX 9 SDK Update (Summer 2004).

N3yuyaem FX Composer

YcraHoBka FX Composer Oojiee 4eM 3JAeMEHTApHA: HECKOJbKO UYepeayroLIUXCcs
JIMAJIOTOBBIX OKOH TIPEIOCTABSIT BAM BO3MOXHOCTb OTPEAEIUThCSI ¢ KATAJIOTOM IO
YCTaHOBKE, O3HAKOMST ¢ HIOAHCAMU JIMUEH3UOHHOIO COMAIlIeHUsS] U TO3MpaBsT
BaC ¢ yJayHO yCTAHOBKOM BbIOPaHHOIO IporpaMmmHoro otecneueHus. I1lo okoH-
yanuu ycraHoBku FX Composer B meHio Start | All Programs (ITyck | Bee mpo-
rpammbl) Oymer ccopmupoBaHa rpynna ¢ HazBaHuemM NVIDIA Corporation co
CIEeIYIOLIMM CIIMCKOM DJI€MEHTOB:

O FX Composer — 3anyckaet padory FX Composer;
O License — ycioBusl TMLEH3UPOBAHUS;

O Release Note — nHdopMaLmoHHbIl JoKymMeHT o peause FX Composer;
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O Uninstall NVIDIA FX Composer — ynanenue FX Composer;
O User Guide — pykoBojcTBo nonb3oBarensi B ¢opmate PDF.

Inst sanycka FX Composer 1.5 wucnofbsyiite kKoMaHabl MeHio Start | All
Programs | NVIDIA Corporation | NVIDIA FX Composer | FX Composer (ITyck |
Bce nporpammbl | NVIDIA Corporation | NVIDIA FX Composer | FX Composer)
U BaM oTKpoetcsi padouee okHo FX Composer, npeacraBieHHoe Ha puc. 8.1.

B NVIDIA X Composer - [ new_material *]

Ble  Edt Yew Buld Amstion Took  Window Help
i bl V-] - AT A &
Seene Graph X | pew materind® 1 b x| Shadsr Pert ]
string description = "Basic Vertex Lighting wa | techued v po v Wertex Shader v GeForce 6500 +
= {F Scene =
= ™ Rk Tramslorm S ——— Target: GeForce 6500 Uitra (Wv40) & Unified Compller: v61.77
= ™5 Chiect Transform floatdxd worldvViewProj : WVorldViewProjection; PERF: 30 utructions. 38 cyclas.
=@ Geofipe : Spheve floatixd world @ World: W5 Irstruschions: 41
# Splwere floatdxd worldInverseTranspose : HorldTnverse v 1l
W Meshibternder floatdxd viewlnver=e : Viewlnverse: e c19,1,0,0,0
= ™% Light Trarsform del_position 0
= s Spot del_narmal v
8 Goobipe : Ocfauk texture diffuseTexture : Diffuse e
P Spollight Shape " ddl_texcoord vz
5 ™12 efauh Caera Trarsforn et B " mietantt color.ddse || oo VD cl5:noey 18
string ResourceNams = "default_color.dds 5., 1,
= i Geobipe : Defaut Scer . - rebpritugapn =
@ Camera Shage . < >
=
floatd lightDir : Direction (Prroperves T4 shader Perf
2 - [ T 1Ligt sene *
string Object = "Directionallight™; - . ==
srring Space = "World"; ‘*-" oL a @G lE‘"
= (1.0f, -1.0%, 1.0%f, O.0f):
TairaT = > 1.0f, -1.0f, 1.0f, 0.0f
L] = floatd Light@olor : Diffuse Frame: 0
b “ Perspective
atring UlName = "Diffuse Light Color™:
string Object = "Directionallight™; @
< >
Log E
Techriqus: decal Yaldated for this device -~

Tachriqua: decal_siiba Validated For this device

Creabed HLSL Effect from EffectCompder: C:\Program Files\NYIDLA Corporation’
Found valid technique: color

Techrigue: color Validated for this device

Techrsque: texture_color_aipha Yabdated for ths device

Technique: texture_color Valdated For this device

Techrique: texture_alpha Yabidated for this device

< >
CiLog | O Tasks

*ut the selection and put &k on the Clipboard

Puc. 8.1. Pabouee okHo FX Composer

CpenctBo paspaborku npuioxeHuin FX Composer o06nagaeT OpUATHBIM U
[JJABHOE MHTYUTMBHO IOHATHBIM MHTepdeiicoM, HMEIOUIMM CXOICTBO ¢
Visual C++ .NET. Pa6ouee okHo FX Composer rapMOHUYHO pasfeieHo Ha
MHOKECTBO Pa3jIMYHBbIX 10 Pa3sMepy OKOH, MM, KaK MPUHSTO T'OBOPUTH MPU MC-
noab3oBaHun FX Composer, naHeneii. Takxke umeercsi ogHO OOJbLIOE U caMOe
TJIaBHOE MO HAa3HAYEHUIO OKHO TEKCTOBOTO peaakTopa, KOTOpOE MO Mepe OTKPhI-
TUS WIM 3aKPbITUSl BCEX NOMOJHUTENbHBIX aHENeil COOTBETCTBEHHO YMEHbIAET-
cs WM yBeJuuuBaeTcs B cBoeM pasMmepe. Ilpu mepsuuHoMm crapre FX Composer
OTKPBIBAIOTCS BCE TAHENU, 2 OKHO TEKCTOBOIO PENAaKTOpa HAXOAUTCS B cepeauHe,
KaK I0Ka3aHo Ha puc. 8.1.

FX Composer obnagaer ocoboii TMOKOCTbIO B HAacTpoiike ero uHTepdelica, BO3-
MOXHbI JII0Oble KOMOWHALMK TIPU OTOOPAKEHUU COOTBETCTBYIOIIMX MaHEeJIeN.
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JI100y10 BbIOpaHHYIO IAHEIb MOXHO OTKPBITb, 3aKPbITh, YAAIUThb, IEPEMECTUTD,
pa3BepHyTh W T. A., U TIPH 3TOM JOCTYITHA BO3MOXHOCTb MCIIOJB30BAHUS IaXKe
JIBYX MOHUTOPOB JUTSI HACTPOWKM ymoOHOI BaM KoHpurypamuu naHeieii. Kpome
OKHa TEKCTOBOTO PEJaKTOpa MMEIOTCS BOCEMb HacTpauBaeMblx maHesei: Log
(MudopmanvonHas mnanenb), Error (ITanens ommbok), Properties (ITanenn
cBoiictB), Materials (ITanenb co cBoiictBamu matepuana), Textures (TexctypHas
naHenb), Shader Perf (ITanens wieiimepoB), Scene (IlaHenb cueHbl) U Scene
Graph (CrpykrypHas maHeib cueHbl). OTKPBITHE WJIM 3aKpbITHME HEOOXOIMMOI
nadenu gocrynHo us meHioo View | Panels (Bug | Ianenu). Paccmorpum HasHa-
yeHue naHeneir FX Composer.

MaHenb Log

OTa maHeab oToOpaxaercs, Kak IpaBuiio, B HuxHeit yactu FX Composer, pac-
rojarasch Io Bceil 1upuHe padoyeil MOBEPXHOCTU, HO MOXHO BbIOpATh U J1000e
apyroe mecto mid Hee. [laHens Log sBnsiercss mH(pOpMalMOHHON, HA Hell peru-
CTPUPYIOTCS WJIM OTOOpaxaroTcsi BCE IPOMCXOJSLIUE COObITUSL Hpu padbore ¢
FX Composer, Takue Kak OTKpPBITHE U 3aKpbiTHE haiijioB, co3naHue marepuaia,
Ha3zHAuYeHUE TEeKCTyp, pabora ¢ meiaepamu u T. 1. Ha puc. 8.2 usobpaxeHa ma-
Henb Log, Ha KOTOpol MPUCYTCTBYIOT 3alMCU Pa3TUYHBIX COOBITUI, MPOU30-
meaux 3a BpeMst padotsl ¢ FX Composer.

Log =

Creating Material: _22 A
Technique: color Validated For this device

Technique: decal Yalidated Far this device

Technique: decal_alpha walidated for this device

Technigue: color validated For this device

Technique: decal validated For this device

Technigques: decal_alpha validated For this device

Technique: color Validated For this device

Technique: decal Yalidated For this device

Technique: decal_alpha Yalidated faor this device

Technique: color Walidated For this device

Technigque: decal Yalidated for this device

Technique: decal_alpha walidated for this device

Created HLSL Effect From EffectCompiler: CiiProgram Files\MYIDIA CorporationiNYIDIA Fx ComposeriDat
Found valid techrique: colar

Technique: color Walidated For this device

Technigue: texture_color_alpha Validated for this device

Technique: texture_color Walidated for this device

Technigue: texture_alpha Validated for this device v
< >

dg Log | dé Tasks

Puc. 8.2. MNMaHenb Log

MaHenb Error

Ilanenbs owudok (Error) comepxXuT nOepeyuciieHue TEeKCTOBOM uHGbOpMaLUU
O IPOMCXOJAIIUX OlIMOKax B paboTe Haj OIpeAeJeHHbIM IPoeKkToM. bynb TO
OIIMOKN KOMITWJISIUMKM WJIM HeNpaBUJIbHO c(OpPMUPOBAHHBIE CBOMCTBA MaTepua-
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ja, Ha nadeau Error o6s3arenbHO OyayT BbIBEAEHBI COOTBETCTBYIOLIME 3aIlUCH,
KaK 3TO ITOKa3aHo Ha puc. 8.3.

Tasks x]

Descnption -~
® Chack that e hardware supports B Vartes Shader fk Proed Shader problie wou are using,

* Dervice max: profiles: ,

Viswer_Techra?D be: Falad bo validabs bachrique: bechure_coloe_sipha; An undsberminad arror ecourred

Wiewer_TeotureiD.Fi: Falled to valkdate technigue: texture_cokor; /Ain undetermined error occurred

Viewer_Techura?D,Fe: Falad bo validate bachnicue: beture_sipha; An undstermined srmor eccumad

Wiewver_TeotureZD.Fe: Couldn't find a valld techrigue For effect C:\Program FilesiNYIDLA C | Fu G Teocture2ly.Fx
Tachricque: bechirs_codor_slpiha Fadied o vakidate on this hardwars

Technigque: texture_color Faded to vabdate on this hardware

Tachrique: bexhirs_aknha Faad bo validste oo bhis hardwisrs

Faled to find 3 valid bechrigue on davice For effect: Ci\Program Files|NvIDLA © LA FX ComposeriDatal TeotureZD fx

4 >
Cilog O Tasks

Puc. 8.3. lNaHenb Error

TlepBoHavanbHo maHeab Error orobpaxkaeTcss B HUXHEW yacTu paboyero okHa
FX Composer 1 HaknaabiBaeTcsi akKypaTHo ToBepx naHeau Log. B momeHT on-
HOBPEMEHHOTO OTKPBITUSI 3TUX JIBYX MaHeJel, OHW HaKJIAAbIBAIOTCS APYT HA JApYy-
ra, B cBSI3M ¢ 4YeM (POpMUPYETCS NOMOTHUTENbHAS JIMHEHKa ¢ 3aKiaakamu Ajs
JocTyna K o0eMM MaHeasM, IIOCMOTPUTE Ha puc. 8.3, Iie 9T0 OYEHb XOPOLIO
BuaHO. OOpaTuTe BHUMAHUE, YTO €CJAM Ha 3aknanke naHenu Log HanucaHo Log,
To Ha 3aknajake naHenu Error npucyrctByeT Haanuch Tasks (3amaun). TMepexiio-
YyasiChb ¢ MOMOILBI JABYX 3aKJIaJ0K, MOXHO MOJYYUTh JOCTYN K MHMoOpMauu Ha
nanessx Error u Log.

MaHenb Properties

Properties — 3T0 maHejb CBOICTB 00bE€KTa ¢ HAOOPOM M3MEHSIEMbIX IAPAMETPOB
(puc. 8.4). Ilanenb Properties oroOpaxaercsi ¢ npapoit ctopoHbl FX Composer,
3aHMMAas IPUMEPHO TPEThIO YaCTb Bcell paboyeil MOBEPXHOCTH, KaK 3TO IOKa3a-
Ho Ha puc. 8.1. [TaHennr Properties vcrnonb3yercs sl BOCCO3AaHUSI CBOMCTB Ma-
Tepuaa, 1IBeTa, TeKCTYp 0OBEeKTa, MCIOJb3YeMbIX 3HAUCHU MaTpHIl U BEKTOPOB
B BUAE IEPEeUMCIsIeMOro Habopa MapaMeTpoB ¢ U3MEHSIOIIMMUCS 3HAYEHUSIMU.
Bce umerouimecs napamerpbl oToOpaxK€Hbl B BUJE TaOJMULbl U3 [BYX CTOJOLOB:
C JIEBOH CTOPOHBI IPEACTABAEHbl IapaMeTpbl OOBbEKTa, 4 C MPAaBOd — 3HAYEHHUE
JUTSL Kaxjoro napamerpa (cM. puc. 8.4).

MaHenb Materials

C nomompio maHenn Materials oToOpaxaercss wim 3amaeTcs MaTtepuan Il Io-
BepxHOCTU oObekTa (puc. 8.5). Ha Heli Bbl MoxkeTe ycTaHaBIMBaTh CBOUCTBA Ma-
Tepuana, 3arpyxkaTb B IPOEKT CBOM 0Opaslibl WM MCIOJAb30BAaTh PECYPChl
FX Composer. Ho rmaBHoe 3TO TO, YTO MOXHO OTCJEXKMBATb MOJYYEHHBIH pe-
3yJabTar B peaibHoM BpemeHu. IlaHens Materials npu 3anycke FX Composer Ha-
XOJUTCS ¢ JIeBOi cTopoHbl padouero okHa FX Composer.
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Propetties
post_moscow TV

g’ % =
OwerbrightT exture
DiffuzeT exture
AmbientT exture

ShadowT exture

C:\Program Filesthvl... = |

C:\Pragram FileshMNwl... Materials x

C:\Program Files\MNV...
: B a

N

C:\Program Files\MWlL.

=]

background Il cooooo
=]

description Post-processing Lab

Strength 32 035 e——

Shrength 128 012 e — ” -

ﬂ (" Materials |['_“'|45cene Graph
Puc. 8.4. lNaHenb Properties Puc. 8.5. lNaHenb Materials

MaHenb Textures

Ha manenn Textures

MOXHO Ha3HauyaTh TEKCTYpy MJisi Martepuana (puc. 8.6).

CylecTByeT BO3MOXHOCTb 3arpy3ku TeKCTyp W3 (aijioB pecypca WIM MOXHO
ucnonb3oparh yxe umewuiuecss B FX Composer tekcryphl. Ilanens Textures npu
pabote Haxonutces ¢ yneBoit ctopoHbl FX Composer. Eciu Takxke OTKpbiTa MaHelb

Textures

(k] &

o [*]ofe ] a[@

Puc. 8.6. lNaHenb Textures
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Materials, o0e maHenuM pacmoyiaraloTcsl OAHa IIOA APYroid, T. €. Kaxaas u3 IaHe-
Jieil TIPOCTO PACTArMBAeTCsd Ha BCIO BbIcOTy padoyero okHa FX Composer.

MaHenb Shader Perf

Ilanens Shader Perf, uzo0paxeHHass Ha puc. 8.7, CiayXuT mjs oueHKU >Ppdex-
TUBHOCTHU co3naBaemoit mporpammbl HLSL. TTanens Shader Perf — »1o BcTpoeH-
HBIU MpodUANpOBIIKK, Ucnofb3yeMblit B FX Composer sl aHaiu3a 9KCItyaTa-
LIMOHHBIX IoKasarejeil mporpammbl lieiaepoB. Tekcropas obnacts Shader Perf
COMIEPKUT OTKOMIMUJIMPOBAHHBIN acceMOyiepHblii Koa nporpaMmmbel HLSL, a ¢ no-
MOIIIBI0 BCTpoeHHON guHeliku MmeHio naHenu Shader Perf moxHo MomenmpoBarhb
CUTYaLUU C Pa3IMYHbIMU IpapuuecKUMM IPOLIECCOPAMU, YTO NaeT BO3MOXHOCTb
MIPOIEMOHCTPUPOBATH BOBMOKHOCTH CO3[aBAEMOM TIPOTPaAMMEL.

Shader Perf b 4

textured - po + ‘ertex Shader = GeForceFx 550 -

~
Target: GeFaorceFy 5300 Ulkra (MW30) it Unified Compiler: wa1.77
PERF: 41 instructions. 41 cvcles.

W5 Instructions: 41
ws_1_1

defcl9, 1,0,0,0
dcl_position w0
del_normal +1
del_texcoord w2
mad rd, w0.ovex, o190, c19.ww
dp4 oPos.x, 10, c0
dp4 oPos.y, 10, cl
dp4 oPos.z, 0, c2
dp4 oPos.w, +0, 3
dp3rl.x, w0, o
dp3rl.y, 0, 5
dp3rl.z, w0, 6
oy 0%, c10w
oy Oy, cllow
moy 1.z, 12w
dp3rdoe, -cl3, <13
add r2.xyz, -r1, v0
rsq ro.w, r3.x

dp3 e, 12, 12

mul r3.0v2, ro.w, -c13 v

< >
@Properties dé Shader Perf

Puc. 8.7. Naxnenb Shader Perf

MaHenb Scene

OTa nmaHenb HeoOXonuma JJisl TIpeACcTaBlIeHUsl Bceil ClieHbl U TO3BOJISIET B pealib-
HOM BpeMEHM HaOJMI0JaTh 3a BCEBO3MOXHBIMU U3MEHEHUSIMU, CBSI3AHHBIMU C
Ha3HAYeHUEM TEKCTyp, MaTepuaja U MCIOJb30BAHUEM BEPIUMHHBIX U IHMKCEJb-
HbIX IueiaepoB. MmeeTcs Xopolllo OTJAaXEHHAs cUcTeMa MJIsl MMIOPTA CLIEHBl B
FX Composer. IlaHenb Scene npeicrtaBieHa Ha puc. 8.8 ¥ pacmoJiaraercsi B Jie-
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BOIl HMXHel 4yactu pabdouero mpoctpaHcTBa FX Composer. Eciu oHa 3akpbita,
to naHenu Shader Perf u Properties pactarusatorcst nmo Beeir Boicore FX Com-
poser.

Scene x

Blo ot ve @ &R

Frame: 88
Perspective

Puc. 8.8. NaHenb Scene

MaHenb Scene Graph

TTanenbs Scene Graph HeobGxonuMa [J1si OTOOpakeHUs IPEBOBUIHOU Hepapxuu
CILIEHBI, TIpPeICTaBIeHHON B BuUAe HaOOpa 3JIEMEHTOB, KaK 3TO IOKa3aHO Ha
puc. 8.9. DieMeHT B MUepapXxuu MOXET MPEACTaBIATh KaMmepy, cBeT, TpaHchopma-
1IMI0 00BbEKTAa B CTPYKTYPHOM BHJIE€, YTO JOCTaTOYHO CHJIBHO objerdyaer paboTy co
CLICHOW B LIEJIOM.

TekcToBbI pepakTop

OKHO TEKCTOBOIO peaakTopa, u3obpaxeHHoe Ha puc. 8.10, mnpu 3amycke
FX Composer HaxoauTcsl B LIEHTpe 3KpaHa. DTo camoe OOJbIIoe OKHO M3 BCEX
UMEIOLUXCSI, TTOCKOJBKY B PEJAKTOpE MPOUCXOIUT HAOOP MCXOJHOTO Koja Mpo-
rpamm 1eiaepoB. TekctoBblil pegakTop FX Composer objanaer MHTENIEKTYalb-
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Scene Graph b4

- 8 Scene
--™8 Root Transform
—)- ™% Ohject Transform
= GeoPipe : Teapot
i@ Teapok
i@ Texgen
i@ MeshMender
- ™18 Light Transform
- GeoPipe ¢ Default Spat Light
& SpotLight Shape
- ™% Default Camera Transform
= GeoPipe : Defaulk Scene Camera
i@ Camera Shape

dé IMaterials [:'F Scene Graph

Puc. 8.9. NaHenb Scene Graph

HbIMM BO3MOXHOCTIMU. IloacBeTka cuHTaKcuca s3blKa LL[CfIZLCpOB peuicHa Ha

BBICIIIEM YPOBHE,

K TIpUMepy TpH Habope MpOorpaMMHOTO Kojaa Tociie oreparopa

"Toyka" Win "paBHO" MOXET TOSIBJAATbCS UHGMOPMALMOHHBIN BCIOMOraTeJbHbIN
CIIMCOK C IEePEeYMCICHUEM KIIOUYEBBIX CJIOB JUIS1 OBICTPOH PabOThI C dIeMEHTaAMU

IIporpaMMmbl.

PointShadowaim | 4 X
PR RN ~
A Vertex Shaders S0 S SEANESSEES SR RS S PSS AR AR
FELEETETT RSP F SR APPSR RS ES S SSSSRAEEERESSESS R
/f from scene camera POV
LimShadowVertexOutput mainCamVs (LimShadowhippbata IN,

uniform float4xd ShadowXf)
i
LimShadowVertexOutput OUT = [AimShadowVertexOutput)0;
OUT. WHormal = mwul (IN.Hormal, Wor 1dITEE) .xvz: // world coords
float4d Po = floatd(IN.Position.xyz, (float)l.0); // "P" in object coordinates
float4 Pw = mwul (Po, WorldXf) Ff "P™ in world coordinates
floatd Pl = mul (Pw, ShadowXf) ; A4 "P"™ oin light coords...
OUT.LF = FP1; /¢ ...for pixel-shader shadow calcs
OUT.WWiew = normalize (ViewIZf[3].xvez - Pw.xyez): // world coords
OUT.HPo=sition = mwul (Po,WorldViewProjXf) // screen clipspace coords
OUT. TV = IN.UV.xy; /¢ pass-thru
OUT.LightVec = PointLightPos - Pu.xyz: Sf world coords
return OUT:
}
v
< >

Puc. 8.10. TekctoBbiin pegaktop FX Composer
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MaHenb MHCTPYMEHTOB

Ilanenb uHcTpymMeHToB FX Composer coaepXUT TPaaAULIMOHHbIA HAOOp 2eMeH-
TOB MEHIO M KHOIOK OBICTPOro J0CTyTa, MoKa3aHHbIX Ha puc. 8.11. OpraHuszaius
MEHIO OuYeHb HamoMuHaeT MeHI0 cpenbl Visual Studio NET. JImneiika MeHIo
FX Composer Bximtouaer xomaHawl File (®Daitm), Edit (Pemaxtuposanue), View
(Bun), Build (Coopka u komnuasiuusi), Animation (AHumaius), Tools (MucTpy-
meHTbl), Window (OkHo), Help (IToMouib).

BB NVIDIA FX Composer - [post_moscowTV]

File Edit Wiew Build  Animation Tools  Window  Help

=& =) A% ] &

Pwuc. 8.11. MNaHenb nHctpymeHtos FX Composer

MeHio File

Mento File, uzobpaxkeHHoe Ha puc. 8.12, comepXuT Habop KOMaHI A OTKPbI-
THUSI, 3aKPBITUSI, COXpaHEeHUs (aitJIoB MPOEKTa, UMIOPTA U SKCIIOPTA CLEH.

B menio File umerorcs cieayooniue KOMaH/IbL:
O New — 3arpyska HOBOIO MaTepuaa;

a Open — COICP2KUT AO0YCPHEEC UM BJIOXKCHHOC MCHIO KOMAHA CO CJICAYIOLIMMU
KOMaHJdaMU:

o Project — orkpriBaeT npoekt FX Composer ¢ pacuupeHusimu fxcomposer
unu fxproj;

o Package — orkpsiBaer maker FX Composer ¢ pacuiupeHusiMu fxcomposer
unu fxproj;

e Material — oTkpniBaeT Marepuan u3 daitioB ¢ paciuupeHusmMu fx unu fxh;
o Scrip — otkpsiBaeT ¢aitn NET Scripts ¢ paciuupeHusiMu cs WIK vb;

o File — otkpniBaeT Bce aitibl mpoektoB FX Composer;

a

Import Scene — mpou3BOAUT UMIOPT CLUEHBI U3 hAMJIOB ¢ paclliUpeHUsIMU
nvb, ply, obj u x;

Export Scene — skcnopt cueHbl B opmate MDF (Material Dump File);
Save Project — coxpaHsieT pOeKT;

Save Package — coxpaHsieT naker;

Save (<Ctrl>+<S>) — coxpaHsieT TeKyIlIuil IPOEKT;

Save As — coxpaHsSeT TeKyIIUi MTPOEeKT B 3aAaHHOM KaTaJiore;

Quooaagaa

Print (<Ctrl>+<P>) — neyarb coiepXMMOro TeKCTOBOIO peJaKkTopa;
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Mew >|

Qpen 3

Impoart Scene, ..

Export Scene...

Save Project...
Save Package...
Id gave Ctr+s

Save As...

Print... Chrl+P
Prink Prewview

Print Sekup...

Settings. ..

1 moscow_postprocess

2 posk_moscowmTy

3 Sculpt_Ys_3.0

4 scene_sculpt

5 SDK_StripesAndChecks

& C:\Program Files).. \HLSL\brix

Z C\Program Files), ., \SDK_Paint

8 Viewer _Diffuse

9 Viewer _Basic_Material_WertexLighting

10 C:\Program Files),...\blursa

Exit

Puc. 8.12. MeHio File

O Print Preview — npeasapuTteibHbl IPOCMOTP MEPE, [1€4aThIO;
O Print Setup — ycTaHOBKU MeyaTy;

O Settings — ycranoBku FX Composer. Tlocie 310t Komanasl B MeHto File uaer
nepeyrcieHnue MOocIeIHUX JEcsITU OTKPBIThIX (hailyioB, Kak TMOKa3aHO Ha
puc. 8.12;

O Exit — Beixon u3 FX Composer.

MeHio Edit

Ha puc. 8.13 uzobpaxeno MeHio Edit, ¢ momouibl0 KOMaHJ KOTOPOIO MOXHO
COBEPIIATH OIEPANN PEIAKTUPOBAHNS B TEKCTOBOM PElaKTOpPE.

B menio Edit umeroTcs ciaenyioline KOMaH/bl:
O Undo (<Alt>+<Backspace>) — Ha 1uar Ha3aj WM OTMEHUTh OIEPaALUIO;
3 Redo (<Ctrl>+<Y>) — B03BpaTuTh;
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[& cu Shift+Delete
Copy Chrl+C
Paste Chrl+y

Select Al Chrl+A
&% Find... Chrl4F

Replace. .. Chrl+H
A Toogle Bookmark Chel+F2
“% Next Bookmark, F2
“% Previous Bookmark Shift+Fz2

Puc. 8.13. Menio Edit

Cut (<Shift>+<Delete>) — ynaneHue;

Copy (<Ctrl>+<C>) — KonupoBaHue;

Paste (<Ctrl>+<V>) — BcraBka,;

Select All (<Ctrl>+<A>) — BbLAEIUTb BECb KOJ B TEKCTOBOM PEAAKTOPE;
Find (<CtrI>+<F>) — naiitu cioBo B daiine;

Replace (<Ctrl>+<H>) — nepemecTuTs;

Toggle Bookmark (<Ctrl>+<F2>) — noMedaeT TeKCT B TEKCTOBOM pelaKkTope,
Jenas 3aK1aaKy;

gaaouooaaad

O Next Bookmark (<F2>) — nepexon K cieayoolleil 3akiaake;
O Previous Bookmark (<Shift>+<F2>) — Bo3Bpar K npeablaylIei 3aKIanKe.

MeHio View

B mento View comepxkarcst Bcero aBe KomaHabl: Panels (ITanenu) u Status Bar
(ITonoca cocrositust). Komanaa Panels uMeeT BIOXEHHOE MEHIO C IEPEUMCIICHU-
eM Bcex goctynHbix naHeneilt FX Composer: Log Panel, Error Panel, Properties
Panel, Materials Panel, Textures Panel, ShaderPerf Panel, Scene Panel u Scene
Graph Panel, kak nokazaHo Ha puc. 8.14. IloctaBuB uau yopaB (puakoK Hampo-
TUB BbIOpaHHO# nanenu B MeHio View | Panels (Bun | [Nanenu), Bbl aBromaruye-
CKM OTKpOeTe WIU 3aKpoeTe COOTBETCTBYIOLIYIO MaHedab. Komanna Status Bar
OTKpOET WJI 3aKPOET CpelcTBa paspaboTku mpuioxeHnit FX Composer.

MeHio Build

B meHo Build Haxomutcs ae xomanabl Compile (Komnunsiusg) u Run (3a-
nyctuth). C nmomouibio KoMaHabl Compile wiu "ropsunx kiapuin” <Ctrl>+<F7>
MPOU3BOAUTCS KOMIUJISIIIUSI TEKYIIEro IMPOEKTa € BO3MOXKHOCTBIO ITPOCMOTpa
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Standard Toolbar

Log Panel
Error Panel

Properties Panel

[l [<]

IMaterials Panel

Textures Panel

ShaderPerf Panel

[<]

Scene Panel

Scene @raph Panel

Puc. 8.14. MeHio View, komaHaa Panels

MOJIyYEHHOTo pe3y/bTaTa B peajbHOM BpeMEHM, [JIs1 BTOr0 BbIOEpUTE KOMaH-
1y Run.

MeHio Animation

Mexio Animation comepXuT yeThipe KOMaHjAbl, HA puC. 8.15 3TO XOPOLIO BUAHO.
Komanger MeHo Animation cBSI3aHBI ¢ MaHENbIO Scene, ¢ UX MTOMOIILI0 MOXHO
BIVSTHh HA aHUMAIIMIO B OKHE TTaHeln Scene.

ek Frame Fi0

Previous Frame Fa

[v] stop ChrltB

Run Chrl+a

Puc. 8.15. MeHio Animation

Menio Animation comepKUT YeThIpe KOMAaH/IbI:

O Next Frame (<F10>) — ocyuiecTBasieT Imepexoa MO TMOCAeA0BaTeIbHOCTU
UMeroIuxcsl GppeitMoB Bceit aHMMaLUY;

O Previous Frame (<F9>) — npenbiayliuii ¢ppeiiMm aHMMAUMOHHON IOC/IeI0Ba-
TEJNIbHOCTH;

3 Stop (<Ctrl>+<B>) — ocTaHOBKa aHUMALUH;
O Run (KCtrl>+<G>) — Havajxo aHUMAaIIHA.

MeHio Tools

B menio Tools comepxxutcs aBa MyHKTA, KaXAblii U3 KOTOPbIX UMEET HECKOJbKO
BJAOXKEHHbBIX KoMaH. JlaBaiite mo3HakoMuMmcs ¢ MeHio Tools:

O Plugins — noakioyaembie Moayaud. CoaepXuT ABe KOMaHIbL:
o Tools — uHCTPpYMEHTHI;

o List — nepeuncnenue noaxnouyeHHbIx Moayaeir B FX Composer;
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O Options — HacTpauBaeT ONLUUU C TOMOIIbIO KOMaH/I!
e Draw Always — Bcerna pucoBarhb;

e Update Animated Materials — oOHOBJISITh OCJI€ UBMEHEHUsI MaTepUaa.

MeHio Window

OOGBIYHO B BTOM MEHIO colepxkaTcsi KOMaHAbl, C MOMOIIIbI0 KOTOPbIX MOXHO Ha-
CTpamBaTh HEOOXOIMMOE PACIMOOXKEeHNe aKTUBHBIX OKOH WJIM TaHeslell B cpenax
nporpammupoBanusi. Muctpymentapuii FX Composer He UCKIIOYEHUE, OH TAKXKE
HMeeT CJAeNYyIOlINe CTAHAAPTHBIE KOMAaH/IbI;

O New Window — HOBOe OKHO;

O Cascade — okHa KacKaaoMm;

O Tile — OTKpPHITH B OTASIHLHOM OKHE;
O Arrange Icons — pasMeCTUTb UKOHKH;

O Windows — OTKPbIBACT AMAJIOrOBOC OKHO CO CIIMCKOM dKTUMBHBIX OKOH.

MeHio Help

B wmeHio Help pacnojioxeHbl KoMaH/bI, CBSI3aHHbIE C KOHTEKCTHON CITpaBKOM
FX Composer:

O About FX Composer — pacckasniBaeT o FX Composer;

O Semantics & Annotations — ceMaHTMKa U aHHOTALMSI, UCIIO/Nb3yeMasl Ipu pa-
6ote ¢ FX Composer;

O Show Tips — crpaBouyHble 3aMETKM Ha KAX/bI J€Hb.

Wurepdeiic uncrpymenrapuss FX Composer n0ocTaTOYHO cOalaHCUpPOBAaH U XO-
pOlLIO MpOoAyMaH, a IaBHOE MHTYUTUBHO IOHSATEH. B cienylouieli raBe Mbl pac-
cMoTpuM BosmoxHoctu FX Composer nipu padote ¢ Lieiiaepamu.



rmABA 9

Pa6bota c nicrtpymeHtapnem
FX Composer

B FX Composer, xpome cO3daHUs TPEXMEPHbIX CLEH, MMEETCS BO3MOXHOCTb
HMMIIOPTA CUEHBI, YTO U SIBJSIETCS OCHOBHOM HAIPaBI€HHOCTbIO JAHHOIO MHCTPY-
MeHTapus. g Toro utroObl 3arpy3uTh CLIEHY, BbIOEpUTE B JMHEHKE MEHIO
FX Composer komanay File | Import Scene (®aiin | UMmopt cieHbl) U B TO-
SIBUBIIIEMCSI THAJIOTOBOM OKHE BBIOEpHTE HeoOXOmMMEIH ¢aitn. MHcTpyMeHTapuit
FX Composer noaaepxxuBaeT 3arpy3ky ¢daitjioB ¢ pacuivpeHussMu nvb, ply, obj, x.
3arpyxxeHHas TpexmepHas cueHa B FX Composer OyaeT oTpaxkeHa Ha TMaHENIU
Scene (IlaHenb cueHbl), IAe Bbl CMOXETe MPOM3BOAUTH DKCIEPUMEHThl HAl Te-
kywium npoektoM. Takxke wuHctpymeHTtapuii FX Composer comepxuT Ooiee
165 pasnuuHbix 3pbeKTOB, AOCTYIHbIX VISl UCIIONb30BAHUSI B IIPOEKTaX. DKCIOPT
CO3MAaHHOM CLIEHBl MOXHO MPOM3BECTU BbIOpaB B auHelike MeHIo FX Composer
komanzy File | Export Scene (®aiin | Okcnopt cieHbr).

FX Composer B cBoeM cocraBe umeer 6osee 50 npoektoB. I1o ymonuaHuio caii-

Jbl IpoekTa Haxoasitcs B Karanore ycraHoBku FX Composer B manke NVIDIA

FX Composer/MEDIA/projects u coxpaHSIOTCA ¢ pacliupeHusIMu fxcomposer

nmm fxproj. @aitn mpoekta FXCOMPOSER — 3T0 0OBIKHOBEHHBIN 3aapXHUBHPO-

BaHHBINM ait, coaepxKallluii OINMcaHWe TPEXMEPHOU CIEHbl U COCTOSINUU u3

caenyoimux ¢aiios:

O SceneGraph.xml — 5ToT aiil 0XBaThIBAET OMUCAHUE CLEHbl MU MaTepuayoB
B ¢hopmare XML

O Binary.bin — OMHapHBII KOMIIOHEHT, BKJIIOYAIOIIMI MS3II M aHUMAlllOHHBIE
JIAHHbIE;

O *.fx — pabouue hailyibl U TEKCTYPHI.

OCHOBHOI MpOeKTHbIN (aitn — 310 ¢aitn dopmara XML, cogepxaiuuii onuca-
HUE BCEro MpoekTa, a UMeHHO: Bepculo ¢aitna ang komnoHoBku FX Composer,
MyTh MoOUCKa uMeloluxcsl ¢aiijioB, Marepuajbl, rpadudyeckue JaHHbIE, CIELM-
QIbHbIE TTApaMETPbl CLEHbBI, OOBEKTHI.
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B nononHeHue x npoekTHbiM daitiam FX Composer BKIIOUaeT HECKOJAbKO (haii-
JgoB koHdurypauuu (Configuration files), HaxoasMXcsl B Karajore yCTaHOBKU
FX Composer B manike NVIDIA FX Composer\data, ¢ oMol KOTOPBIX MOXHO
MPOU3BOAUTL U3MeHeHUs1 B KoHdurypauuu FX Composer. MMeroTcs cienyroliue
KOH(UTYpallMOHHbIE (haMIbI:

O fxcomposer config.xml — coaepXUT CIMUCOK CTAHAAPTHBIX MaTepUaIOB, KOTO-
pbie TIPUMEHSIIOTCS B CIIEHE, TAKKe MMEETCs] BO3MOXKHOCTh TOOABJISITh B CITH-
COK CBOM MAaTepUabl;

O fxedit.xml — B 3ToM ¢hailyie HAXOASITCA CMHTAKCUYECKUE MMpaBUjIa IS TEKCTO-
Boro penaktopa FX Composer;

O fxmapping.xml —  mnpeacTaBiasieT  HabOp  CeMaHTUKM U AHHOTAIUI
FX Composer;

O defaultscene.fx — comepsKUT MPOCTEHIIINI CITMCOK KOMaHI TPEXMEPHON CIIeHBI
JUTSI OYMCTKU (hOHA M IMPOPUCOBKH OOBEKTOB B CIICHE;

3 plugins.inf — conepxXuUT nepevyuciaeHue AOMOJHEHUN K ClLEHe.

lMpumeyaHnne

Komnanns NVIDIA pabotaet Hag WHCTPyMEHTanbHbIM MakeToM paspaboTymKoB
SDK FX Composer, HanpaBneHHbIM Ha BO3MOXHOCTb MOAKIMIOYEHUSA AONONMHUTESb-
HbIX Moaynen k FX Composer, co3gaBaembiX CTOPOHHUMW NPOM3BOAUTENIAMU.

OrtkpoiiTe Bce nmepeuncieHHble paHee daiiyibl KoHburypauuu FX Composer, Ha-
npuMmep, ¢ nomolibio Opayszepa Internet Explorer unu Opera MU 03HaKOMbBTECH
¢ coiepxaHueM 3TUX (aiinos.

ITpu pabore Han TpexmepHoit ciieHolt B FX Composer Bbl Oyjaere MOCTOSIHHO 00-
palaThCsl K pasiuyHBIM TMAHENSIM WHCTPYMEHTApUsl, HEOOXOAMMBIM JUISI Hamuca-
HUSl KoJa IUEHAEepOB, HAa3HAUEHMS MAaTepuasa WiIM TEKCTyphbl, 3arpy3Kud HOBOIO
00beKTa, M3MEHEHMSI CBOMCTB Kamepbl U T. A. Ilo3TOMy KMMeeT CMbICA OCTaHO-
BUTbCS Ha paboTe KaxIoi M3 IaHeneil OoTAeNbHO, PacCCMOTPEB MHOXECTBEHHbIE
HioaHchl. [loxanyii, cambie raBHble naneau B FX Composer — 3To maHelb clie-
Hbl U MaHeNlb TeKcToBoro penakropa. C 0630pa BO3MOXHOCTEN 3TUX MaHeIeld Mbl
U HauHEeM aHaIu3upoBaTh nocTorHcTBa U noreHuuan FX Composer.

NMaHenb cueHbl

[lanesnb cueHbl (Scene) oTpaxaer TeKylLylo CUEHy npoekra. Kax yxe rosopuioch
B CaMOM Hayajie [JaBbl, MOXHO KaK 3arpy:aTb CLEHY, TaK MU CO3/1aBaThb MU MC-
MMOJTh30BaTh TOoTOBEIe ciieHBl M3 FX Composer. [1aHenb clieHbI WHCTPpYMEHTapHSI
FX Composer obnagaer GorareifliiuM HabOpoM BU3YaJlIbHbIX MHCTPYMEHTOB, YTO
Jenaer padboTry upe3BblYaiiHO KomdopTHoi. Ilpu pabdore ¢ 0ObEKTaMU CUEHbI
MOXXHO M3MEHSITh WM Ha3HA4YaTh HOBBIE TEKCTYpHl M MaTepHajl, TIPUMEHSTh pas-
HOOOpa3Hble MCTOYHUKU OCBEILUEHMS, DKCIEPUMEHTUPOBATh ¢ HAOOPOM BCEBO3-
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MOXHBIX KaMep, MPOCIeXUBaTh AaHMMALMOHHYIO MOCAEI0BATEeIbHOCTh (PpeiiMOB
CLIEHBI, mepeMelaTh U TpaHCHOPMHUPOBATh JI0ObIe OOBEKTHI ClieHBI. Bce mepe-
YUCJIEHHBIE JeWCTBUSI PEau30BLIBAIOTCS C TOMOIIBK) BH3YaJBHBIX CPEICTB
FX Composer 06e3 HeoOXomMMOCTH M3MEHEHUS MCXOMHOIO KOAAa IMPOEKTa B TEK-
CTOBOM peaaktope. Hampumep, mjisi Toro 4utoObl HA3HAYWTh HOBBIM Marepuaj
00BEKTY, BbLASAUTE HYXHbIA OOBEKT Ha IAHEJM CLEHbI, LIEJIKHYB Ha HEM JIeBOil
KHOIMKOM MBbIIIM, 4 HA MMaHEeJIM MaTepUualbHbIX CBOMCTB MOAOEPUTE HEOOXOAUMBII
Marepual, BbLIEIUB €ro ¢ IMOMOILIbBIO JIEBOroO 1eJYKa MbIIM, U HAXKMUTE KHOIKY
Apply Material (IIpumeHuTbh MaTepuas) Ha TOM XKe MHaHEJU MaTepUabHBIX
cBoMcTB. M HesaMeJIUTENTbHO B pPeaibHOM BpeMEHU Ha TaHeIW CleHBI BhIOpaH-
HbIl 00BEKT IPUMET U3MEHEHHBIE CBOICTBA MaTepuaa.

Ha nanenu cueHbl nMeeTcsd MHCTPYMEHTAIbHAS JIMHEKAa ¢ KOMIUIEKTOM KHOITOK
OBICTPOTO JOCTYIA, N300PAXKEHHBIX HAa puc. 9.1, ¢ MOMOIIBIO KOTOPBIX OCYIIECTB-
JisieTcs paboTa ¢ 00bEKTaAMU CIIEHBI.

SCEne
Gt »¢ @5 [m]e

Puc. 9.1. KHonku 6bicTporo focTtyna naHenu cueHbl

CneBa HampaBo Ha puc. 9.1 pacnonararorest cieaylolide KHOMKU ObICTPOro AocC-

Tyna:

O Select Object — pexum BbiOOpa 0ObEKTA;

O Reotate Object — BpallicHUe 00BEKTa;

O Move Object — nepemMellieHre 00BEKTA;

O Scale Object — npubaukeHue WIK yaajieHne oObeKTa;

O Rotate Scene — BpailileHU€ CLIEHbI, BKJIIOYasl BCE OOBEKTbl M MCTOUHUKU CBE-

Ta;

O Pan Scene — naHOpaMMpPOBAHME CLIEHBI, BKJIIOYAs BCe OOBEKTbI MU MCTOUYHUKU
CBeTa;

O Dolly Scene — npubiuxeHue UIM yIaleHUE CLEHbl, BKIIOYAsl Bce OOBEKTbL U
HMCTOYHHUKH CBETA;

O Zoom Extents — peanbHblil pa3Mep B IPOCTPAHCTBE;
O Stop Animation (<Ctrl>+<B>) — ocTaHOBUTH aHUMAITUIO;
O Run Animation (<Ctrl>+<G>) — BKITIOYNTH aHUMAITHIO.

KoMIrekT KHOMOK OBICTPOTO IOCTYIIa TaKKe IMPOAyONIMpoBaH KOMAHIAMU W3
KOHTEKCTHOTO MEHIO, TIOSBIISIONIMMUCS TIPU HAKATUU TIPaBOM KHOMKW MBIINA B
o0J1acTy MaHeNu CUeHbl U Mpu BeiOope B JuHelikn MeHo FX Composer koMaH bl
Animation (Anumanus). Komanga MeHio Animation, kpome aByx KoMaHa Stop
Animation (OcraHoButb aHumainuio) 1 Run Animation (3anycTuth aHuMMAalMIO),



naBa 9. Pabora c uHctpymeHtapuem FX Composer 227

CONEPXUT €llie JBe ONOJHMUTENbHble KoMmaHabl Next Frame (Cremyoiiuit
dpeiim) u Previous Frame (ITpenbiayuiuii dpeiiM), mo3BoOJSIONIME TTepeMeIaTbes
Mo MMEIoLIEeHcsl MmoceaoBareJbHOCTU (GpeliMOB CLIEHBI, aBasi BO3MOXHOCTb OT-
CJIeXXUBATh TOIIArOBble U3BMEHEHUS B CLIEHE.

Hnst paboThl ¢ o0beKTaMu ciieHbl, 3arpy:keHHbIMU B FX Composer, oueHb ya100-
HO WCIIOJIb30BaTh KOHTEKCTHOE MEHIO, TOSBISIONIeecS MPU HaXaTUW TIPaBOM
KHOMKOU MbIIIK B objacTu naHeau Scene (puc. 9.2).

Scene

Roeel|ee @ &R

Frame: 51
Scene

Perspective

Camera

Mew Scene From Shape

Create

Puc. 9.2. NaHenb Scene ¢ KOHTEKCTHbIM MEHIO KOMaHA,

KonTekcTHOE MEHIO COICPKUT YETHhIPE KOMAaHAbI, KaXIasd N3 KOTOPBIX UMEET Pl
BJIOKCHHBIX KOMAHI, 0T06pa}KaIOH_[I/IXCH YEepe3 BTOPUYHBIE MCHIO, 4 HEKOTOPbLIC
KOMdH/ibl U3 BTOPMYHOIO MCHIO BK/JIIOYAIOT B cels elue Ha60p KOMAaH.. HOBTOMy
PacCMOTpUM KOMdAHAblI KOHTCKCTHOIO MCHIO ITdHCIMU Scene B BUJAE CIIMCKa, CO-
6)1}0[[,351 OopPAIOK BJIOXKCHHOCTH KOMAH/.
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O Scene — BKJIOYaAET CIACAYIOIME KOMAaHAbl IJIA pa6OTbI ¢ 00bEKTaMU CLEHBI:

Render Options — onuuu pengepuHra. CoAepXUT AONOJHUTE/bHbIC
KOMAaHJpI:

o

o

o

o

o

Wireframe — kapkacHbIid BUJ, OObEKTa;

No Cull — 6e3 orceueHus;

Show Normals — nokazatb HOpMalIu O0ObEKTA;

Show Bounding Boxes — mokasaTb OrpaHUYUTENbHYIO 00J1aCTh O0BEKTA;
Show Transform Hierarchy — noxasatbh uepapxuto TpaHcdopMaluu;
Show Lights — nokasatb UCTOUHUK CBETa;

Show Camera — 1nokasarb Kamepy;

Manipulate — gomnycTuMble MaHUMYJSIUUKU Haa O0ObEKTOM clieHbl. MMeroT-
¢ CleyIouIne KOMaHapl:

o

o

o

Select Object — BbIOpaTh OOBEKT;
Rotate — BpauieHue 00beKTa;

Pan — naHopaMupoBaHUE CLEHbI, BKIIOYAsl BCE OObEKTbl U UCTOYHUKU
CBeTa;

Dolly — npubaukeHue Wi yaaaeHUe CLIEHbI, BKIIOYAs BCE OOBEKThI U
HMCTOYHUKU CBETA;

Zoom Extents — peaynbHblil pasMep B IIPOCTPAHCTBE;
Move Object — nepemelieHue 0ObEKTa;
Scale Object — npubaMXeHUEe WIKN ynajleHue o0beKTa;

Rotate Scene — BpailleHUe CILIEHBI, BKJIIOUAst BCe OOBEKTHI U UCTOUHUKU
CBeTa;

Properties — cBoiicTBa BBIOpaHHOIO OOBEKTA.

O Camera — BbIOOp KaMepbl 18 clieHbl. ECTb TONBKO O1HA KOMAHA:

Default Scene Camera — 3aieiicTBOBaTb KaMepy 10 YMOJYAHUIO.

O New Scene From Shape — dopMupoBarh HOBbII Bua cuUeHbl. s 3Toil om-
UM MEHIO JOCTYIIHbI CJACAYIOLIME KOMAHIbL

PlaneYX — miaH no ocsim Y u X

PlaneXZ — nnax no ocsiMm X u Z;

PlaneZY — mman noocsim Z u Y;

Teapot — yaitHuK;

Spiral — crniupainb;

3DText — TpexMepHbIil TEKCT;
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o Sphere — cdepa;

e Cylinder — nununap;
e Cyclide — nuxnousa;
o Cube — xy0;

o Torus — nonykpyr.

O Create — cosmaHue HOBOTO BHIA MCTOYHHMKA CBETA M OOBEKTA C ITOMOIBIO
CJAeNYIOLIMX KOMAH/!

o Point Light — ToyeuHbIf UCTOYHUK CBETA;

o Spot Light — npoxeKTopHbI!i UCTOUHUK CBETA;
o Directional Light — nmapanienbHbIl WM HaMpaBAeHHbIH UCTOUHUK CBETA;
e PlaneYX — maH no ocam Y u X

e PlaneXZ — nnad no ocsim X u Z;

e PlaneZY — nnaH no ocsiMm Z u Y;

e Teapot — vaifHuK;

e Spiral — cnupainb;

o 3DText — TpexMepHbIi TEKCT;

e Sphere — cdepa;

¢ Cylinder — uuiuHap;

o Cyclide — uuxiona;

e Cube — xy0;

e Torus — nonykpyr.

Bribupas HeoOxoauMble KOMAHAbl M3 KOHTEKCTHOTO MEHIO IMaHEIU CLEHbI, Bbl
MOXeTre paboTaTh ¢ 00BEKTAMU CLEHBI B PEaJIbHOM BPEMEHU, BCE MPOU3BEAECHHbIE
omepayi MOMEHTAIBHO BCTYIAIOT B cwry. CliexkeHue 3a TPoIeccoM M3MEHEHMS
paboTHI CIIEHBI 0e3 MepPeKOMITMIISIINN MPOEeKTa — OYeHb XOpOIlas BO3MOXHOCTh
Kak UISl TPOTPAMMUCTOB, TaK M IS XyIOXHHUKOB. B3anmmopeiicTBre OOBEKTOB
CIIEHBI TPOEKTa TAaKKe HAMPSMYIO CBsI3aHo ¢ uMeromuMucs nanensMu FX Com-
poser, obcyxneHue ¢yHKIMOHANA KOTOPbIX XAET Bac Iajee B KOHTEKCTE ITOi
[JIABbI.

TeKcTOBbIli pegakTop

HMHremexTyaabHble BOBMOXHOCTU TeKcToBoro penaktopa FX Composer cpaBHU-
Mbl C JYYIIUMHU DK3eMIUISIpPAMU BBIMYILIEHHBIX CPEJACTB B 00JaCTH MPOrpaMMuUpo-
BaHusi. O0nanasi CMHTAKCUMYECKON IOACBETKONM U ymoOHOM (pyHKUMEN mpeaocTas-
JeHus1 KJoueBblx cJoB miasg s3bika HLSL, tekcroBbiil pemaktop FX Composer
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MO3BOJISIET IIPOrPaMMUCTY padoTtaTh ropasno 3¢pdexkTuBHee. PemakrupoBaHue
MIPOTPAMMHOTO KOAa TIPOUCXOAWT C TIOMOIIBIO "TOpSYMX’ KJIABUII JMOO dYepes
meHio Edit. K coxaneHuto, ¢hpyHKUIUU pabOThl ¢ KOHTEKCTHBIM MEHIO peaakTopa
FX Composer 1.5 nHegoctynmHbl. Ho mMeeTcsi BO3BMOXHOCTh pPelaKIUM 3HAYCHUI
JUTSL BJIEMEHTOB CIIEHBI C TTOMOIIbIO MaHeau Properties, o KOTOpoit Bbl y3HaeTe U3
pa3d. "llaneav ceoiicme” smoil eraes. Bo BceM ocTalbHOM paboTa ¢ UCXOAHBIM
KOJIOM IPOeKTa IPOorpaMM LIEHIepOB B TEKCTOBOM PEIAKTOPE Mo YeM OTIuya-
etcst oT padotsl B Visual Studio .NET.

Taxxe B uHcrpymeHTapuu FX Composer npeaycMoTpeHa BO3MOXHOCTb paboThl ¢
HEKOTOPhIMU KOMaHmaMu 3blka XML, KoTopble ¢ IOMOILbIO TEKCTOBOIO pelak-
TOpa MOXHO IIOMECTUTh B HAYaJO MCXOMHOIO KOAa B 001acTb KOMMEHTAPHUEB.
CxeMa paboThl KOMaHJ 3aKJII0YaeTcsl B MCIOJb30BAHUU CJENyIOlIell KOHCTPYK-
MU KOJa:

<scene commands>
// onmMcaHme IOEeMCTBUIA C IOMOIBI KOMAHI

</scene_ commands>

B FX Composer nmpeaycMoTpeHO HeOOIBbIIOe KOMMYECTBO KOMaHI, OCHOBHEIE W3
HUX TIepeYncIeHsl B Tad. 9.1.

Tabnuya 9.1. Komaras FX Composer

KomaHpab! Ha3HauyeHune

clear Ounwaet ugetom obnactb akpaHa, 6ydpep rnybuHsl n Tpa-
dapeta

draw Pucyet 6ydep n 06bekTbl cLUeHb

settechnique BBoguT B CUy yCTaHOBNEHHbIE U3MEHEHUA

setcolortarget Pucyert TekcTypy

setdepthstenciltarget | UsmeHseT bydep rnybuHbl

IoapobHyo uH@OpMALKMIO O KOMAaHAAX Bbl CMOXETe€ HAUTU B MOKYMEHTALMU
Kk FX Composer.

NMaHenb CBONCTB

Ilanenb cBoiicTB (Properties) BbilojHeHA B Buje TaOAMLbl U3 ABYX CTOJOLOB.
JleBbiii cTon0eL HA naHenu Properties BKII0YaeT mOCTPOUHBIN I€peUYeHb CBOMCTB
00beKTa MPOEKTa, a MpaBblii CTONOEL — 3aJaHHble 3HAYEHUS VIS KaxIO0ro u3
napamerpoB. Hanpumep, Ha puc. 9.3 Bbl yBuiaure nadHesib Properties npoexra
BumpPlasticPerf u3z karanora ycraHoBku FX Composer, Haxojsilerocsi B mamnke
NVIDIA FX Composer/MEDIA/projects/tutorials.
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Properties b
BumpFlasticPerf

g’ ¥
=
diffuzeT exture C:\Program Files\MWID1A Corporation\MWIDIA Fx Composer\MEDIANHLSL textur..
nomaltd ap C:“Program Files'WW D14 Corporation W MWID4 F< ComposersMEDIAMHLSL textur..
=
Dir Light Calor D i3
ambieniColor | REEE
diffuseColar D ehiebel
specularColor . FIFIFE -

world atrix 0.85-0.24 0.46 0.00-0.47 -0.75 0.47 0.00 0,23 -0.62 -0.75 0.00-0.08 0.00 0.001...
world|Matrix 085 -0.470.23000-0.24 -0.75 -0.62 0.00 0.4& 0.47 -0.75 0.00 0.07 -0.04 0.021...
wyphalriz 003-0.16 083 0.83-0.10-0.85 0.30 0.30 0.09-0.82 -0.48 -0.48 -0.01 -0.01 299 ...
wiewl M atrix 0.89-0.00-0.46 0.00 0.080.990.11 0.00 0.46 013 0.88 0.00-1.39 0.39 -2.67 1....
Light direction 0.00, 0.00, 1.00

bumpHeight 217 1

Technigue Step2

@Prnperties | déshader Perf

Puc. 9.3. MNaHenb Properties npoekta BumpPlasticPerf

B npoekre BumpPlasticPerf Ha naHenu Properties umeroluuecs cBoiicTBa o0bekTa
orcoptupoBaHbl Ha rpymnnbl: Textures (Texctypni), Colors (LlBeta), Parameters
(IlapameTtppl). Kaxnasg rpynma comepXuT Habop mapamerpoB, AOCTYIHBIX I
pemakTUPOBAaHMS, a TAKKe MMeeT yIoOHOe CBOMCTBO IPOCMOTpa OJIOKA MCXOTHO-
TO Koma IUIS KaXIOoro TapaMeTpa, KOTOPBIN MCIOob3yeTcs B Kofe IIeimaepoB U
JIOCTYTIEH Yepe3 TEKCTOBBIM pemakrop. Ecam BBl IIEAKHUTE TPaBOM KHOIKOM
MBI B JIEBOM CTOJOIC HA HA3BaHWHM HYXHOTO BaM ITapaMeTpa, TO OTKPOETCS
HeOOoJIbLIOE AMATOIOBOE OKHO C IPOrpaMMHbIM OJOKOM KOAa Ui BbIOPAHHOIO
napamerpa. IlocMorpute Ha puc. 9.4, rie U300paxeHo JAMaJIOroBoe OKHO Hapa-
merpa ambientColor rpynnbl Colors npoekra BumpPlasticPerf.

Takoe aAuanoroBoe OKHO CBOMCTB OOBEKTA MOCTYIHO IS KaxXIOro mnapaMmerpa.
OHO (QYHKIMOHMPYET B KayecTBe UH(MOPMALMOHHON IaHead, AaBas BO3MOX-
HOCTb IPOrPAMMUCTY HE TPaTUTh BpeMsl Ha IOMCK OJIOKOB HMCXOAHOrO Koaa sl
KaXJI0ro mapamerpa B TEKCTOBOM peaakTope. To ecTb, MPOCMOTPEB CEMAHTUKY
KOlla B AWAJIOTOBOM OKHE IS BEIOpAaHHOTO IMapamMeTpa, BHI TYT XK€ MOXKeTe IpH-
CTYIIUTD K PENaKIIUK €T0 3HAYCHU.

IIpaBblii cronbell B okHe Properties colepXxuT 3aiaHHble 3HAYEHUs] 1apaMETPOB,
KOTOPbI€ JOCTYIIHBI ISl PelaKIMKU KaK B MCXOMHOM KONE€ MPOrpaMMbl IieiinepoB
yepes TeKCTOBbIN pelakTop, Tak U yepe3 naHenb Properties. Haxap neBoii KHOT-
KOIl MbIIlIM B MPAaBOM CTOJIOLEe maHenu Properties HampoTuUB HA3BaHMS OJHOIO U3
mapaMeTpoB, Bbl CMOXETE pPEIAKTUPOBATb 3HAYEHMSI BBIOPAHHOIO MapaMeTpa.
B 3aBucuMOCTU OT TOro, Kakoe M3 CBOUCTB 00beKTa ObLIO BHIOPAHO, OTKPOIOTCS
pasiMyHbIe penakTopbl CBOUCTB. Ilpu M3MEHEHMM 3HAYEHUH MapaMeTpoB B ITUX
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peaakTopax IMPOMCXONUT ABTOMATUYECKAs 3aMe€Ha B MCXOJHOM KONIE€, KOTOPbIii
JOCTyleH uepe3 TekcToBblii pemakTop FX Compose. Hampumep, B mpoekte
BumpPlasticPerf cymecrByior Tpu rpymnmel: Textures (Texctypsi), Colors (IIseta)
u Parameters (Ilapamerpni). Kaxgas rpymnma mMeer ¢cBOM WHAMBUAYalbHbIE pe-
JAKTOPbI 1J1s1 U3MEHEHUS] 3HAYEHU I MapaMeTpOB MPOEKTa.

r =

M Parameter @
Scene Connection
Parameter: ambisntColar |
floatd ambientColor : AMBIENT
= {1.000000e-0071, 1.000000-001, 1.000000e-001, 0.000000e-+000}
£ ?

Puc. 9.4. [lnanoroeoe okHO A5t napameTpa ambientColor

TekcTypHasi Tpylina napaMmeTpoB CIYXMUT JUISl Pelakluu, a TOUYHee JJIs1 MPOCTOi
3arpy3Ku TeKCTypbl uepe3 auajoropoe okHo OTKpbiTh (Open), KOTOpoe CTaHO-
BUTCS JOCTYIHBIM IIpU ILETYKE JEBOl KHOIKW MbIlliM B okHe Properties B mpa-
BOM cToJIOlLIE 3HAUYeHuit mapaMeTrpoB. Ha puc. 9.5 n3obpakeHo 1UasoroBoe OKHO
OTKpBITh /151 TEKCTYPHOU TPYIIIbI TapaMeTPOB.

BbiOpaB ¢ nmomoliibio 1MaoroBoro okHa OTKpbITh HEOOXOMUMbBIN BUJ TEKCTYPHI,
Bbl 3arpy3ute ee B nmpoekr. MHctpymenTapuit FX Composer noaaep:kuBaeT TeK-
CTyphbl ¢ paciuupeHusiMu dds, png, ipg, bmp, tiff, tif u tga.

I'pynna Colors npoexkta BumpPlasticPerf comepxut psia nepeMeHHbIX, 3a1aiolinx
LIBETOBYIO cOCTaB/siioulyt0. M3MeHeHUe 3TON IpyIlibl 3JIEMEHTOB IPOUCXOJUT C
nomoliblo peaakTopa Colors, KOTOpbIi CTAHOBUTCSI AOCTYMEH TMPU HAXaTUU Je-
BOIi KHOMKU MbILIKU B okHe Properties B paBoM cTojblie 3HAaYEHUI MapameTpoB
a5 npoekta BumpPlasticPerf.

Huamoropoe okHO pemaktopa Colors cocTouT M3 ABYX BKIanok (puc. 9.6):
Standard (Cranpapr) u Custom (BbiGopounbiii). Ha Bkiagke Standard BbiGop
3HAYEHUS IIBeTAa IMPOUCXOAUT C TOMOIIBIO IIBETOBOM TaMMBI, IIEJIKHYB Ha KOTO-
polt JIeBOl KHOTIKOM MBIIIN Bl HAa3HAUWTE 3HAYeHHWE IIBeTa I IapaMerpa U3
rpynnbl Colers. Bropas Bkiagka Custom okha Colors coaepXUT Takxke LBETOBYIO
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raMMy M LI€CTb CJEAYIOILMX AONOJHUTEIbHbIX WHKPEMEHTHBIX PEryJisiTOpOB
(up-down control):

O Hue — OTTEHKHM LIBETA;
O Sat — xapakTepuCTUKU UHTEHCUBHOCTU LIBETA;

O Lum — $IpKOCTb LIBETA;

=

OTHpBITH

Manka: |E} HLSL_testures j £ ER-

ﬂ default_burnp

ﬂ default_burmp_normal
ﬂ default_color

ﬂ default_gloss

ﬂ default_reflection

T
ul! m\ 4
L g |
=

Patiouni ctan

&

Mo pokymeHTE

@

M oit kornetoTep

@&

Ceresoe WA paiina: default_calor j OTkpemE |
OKPYKEHHE
Tun daiinoe: T exture File .”jpg.”. brop,” it Orraena

Puc. 9.5. inanoroBoe okHO OTKPbITb

=

Colors Colors [?
Standard ] Custom | Standard Custom ]
Colors: Calars:
Cancel
=
Hue: |E 4::| Red: |127 4::|
Sat: |D j Green: |‘I2? j
~ . Lum [127 =1 Bl [127 =)
Current Current

a) 6)

Puc. 9.6. OkHo pepaktopa Colors: a) Bknagka Standart; 6) Bknagka Custom
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O Red — kpacHbIil LIBET;
O Green — 3eJieHblil LIBET;
O Blue — roay0oii LBeT.

IlecTh MHKPEMEHTHBIX PETYJISITOPOB COAEPKAT LieJIOYUCAeHHBIe 3HAYeHUs oT 0
o 255, 3agarolnye LBETOBYH COCTABJISIIOIIYIO JIJISI BEIOPAHHOTO MMapaMeTpa Tpyi-
bl Colors.

Cnenyroiias rpynna Parameters Ha naHenu Properties npoekta BumpPlasticPerf
BKJIIOYAET OCTAaBLUMECS] IepeYuCAeHUs] M1apaMeTpoB MPOEKTa — B3TO MOLYT ObITb
BCE BUJbl MaTpUll, BEKTOPHI, OyJieBbl 3HaUeHus1 U T. A. I'pynna Parameters umeer
B CBOEM COCTaBE€ MHOXECTBO Pa3jIMYHbIX PEIaKTOPOB, TEKCTOBbIE IOJIsI, JIMHEIH-
HbIE PEeryjsiTOpbl, CIMCKM, CIELUAIU3UPOBAHHbBIC AUATOIOBbIE OKHA, HAIIPUMEP
Ha puc. 9.7 mpeacTaBieHO IMAJIOTOBOE OKHO I MaTpuubl Buaa viewlMatrix Ha
naHenu Properties npoekta BumpPlasticPerf.

viewIMatrix

0.5687019 -2.03343,,, -0461733 0
0.0597244 | 0,991599 0114734 0
0.457854 -0.129345  0.879565 1]
-1.3887 0.392321 -2.B6779 1

Puc. 9.7. CneunannanpoBaHHOE L1anioroBoe OkHO Afisi paboTbl C MaTpuLamm

Ha manenn cBolicTB ellle mMeeTcs CBOSI JIMHEHKA MHCTPYMEHTAIbHBIX CPEICTB C
KHOIIKaMu OBbICTPOro 10CTymna, M300paxeHHbiMU HA puc. 9.8. Bcero cyiectByer
Tpu kHonku: Reset to defaults (Copoc HacTpoek), Delete Keys (Yaanutb Kirouu)
u Save (Coxpanutb). C nomoliupbio KHonky Reset to defaults npousBonurcs ycra-
HOBKA 3HaueHui mo ymonyanuio, kHonka Delete Keys cnyxur mis copoca uszme-
HEHHBIX 3HAYeHWI 10 TepBOHAYAIHHBIX HACTPOEK M KHOIKA Save COXpaHseT Te-
KYILIME€ HACTPOMKMU.

g’ ¥

Puc. 9.8. KHonku GeICTpOro gocryna Ha naHenu Properties

Ilpr HaBemeHWM Kypcopa Ha KHOIKH OBICTPOTO JOCTYIIA TIOSIBISIETCSI KOHTEKCT-
Hag TIoICKa3Ka, MO3TOMY pa3o0paThes, Kakas M3 KHOIOK OCYIIECTBIISICT Ty WIN
WHYIO0 KOMaHIy, OyIeT IMpocTo.

TekcTypHas naHenb

Ha tekcrypHoit maHenu (Textures) rpadpuyecku rnpeacTaBieHbl 3a1eiicTBOBAHHbIE
TEeKCTYphbl TpoekTa. Ilpu 1ieauke npaBod KHOMKU MBIIIM Ha OJHOU U3 TEKCTYp
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MOSBJISIETCS KOHTEKCTHOE MEHIO ¢ HA0OpOM KOMaH[, M300paxeHHoe Ha puc. 9.9.
KomaHasl KOHTEKCTHOTO MEHIO COiepKaT BIOXEeHHbBIE BTOPUYHBIE MEHIO.

P ACCMOTPUM COACPAKUMOEC KOHTECKCTHOIO MEHIO TCKCTypHOﬁ HaHeau:

O Channels — BbIOOp KaHAIOB 1LIBETA. DTAa KOMAHIA COAEPXKMUT BTOPUYHOE MEHIO
CO CIEeNYIOIIMMUY KOMAHIAAMU:

e Red — kpacHblii;

o Green — 3eJIeHBII;

o Blue — ronyb6oit;

o Alpha — anbda-xanan.

O Source — UCTOYHHMK, B KOTOPHIN pucyeTcs TeKcTypa. MMeroTcsl BIoXeHHBIE
KOMAaH/IbI:

e Scene — cleHa;
e Material — maTepual.

O Dimensions — mnpeacraBieHue pasMepa TEKCTypbl. MOXHO BbIOpaThb CleayIo-
1€ KOMAaH/IbI:

e Zoom — yBenuyeHue MacluTada TEKCTYphI;
e Actual size — nos1HOUEHHBIIA pasMep.
O Save — coxpaHseT HACTPOMKHU.

IlepeuncieHHble KOMaHIBI, JOCTYITHBIE M3 KOHTEKCTHOTO MEHIO, TakKe MOTYT
OBITh 3aMyIUEHBI C MOMOLIBK KHOIMOK OBICTPOro AOCTYMA, KOTOPbIE MMEIOTCS Ha
TEKCTypHOI naHenu (puc. 9.10).

Channels r

Source »

Cimensions ¥ IEQ
® ]z =

Puc. 9.9. KOHTEKCTHOE MeHI0 Puc. 9.10. KHonku GbicTporo goctyna
TEKCTYPHOI# NaHenu TEKCTYPHOW naHenun

CTpyKTypHas naHesb CLEeHbl

CTpyKTypHasl uepapxusi IpoekTa orpaxeHa Ha maHeau Scene Graph — 31o Hekas
UHGOPMALMOHHASA YaCTb Balllero IPOEKTa, [ MOXHO MPOCMATPUBATh 3aBUCHU-
MOCTb M PACIIONIOXEHUE KOMIIOHEHTOB B IIPpOEKTe (HAampuMep, AOCTYIHBIX Iepe-
MEHHBIX, MaTpull, 0OBEKTOB, UCTOYHUKOB cBeTa, Kamep). Ha cTpykrypHoii maHe-
JU uMeeTcsl eAMHCTBeHHas1 komaHaa Properties (CpolicTBa), KOTOpasi BbI3bIBAETCS
U3 KOHTEKCTHOTO MEHIO, MOSBILIONIErocs MPHU HAXATUM MPABO KHOMKU MBIIIN



236 Yacrto IV. NHctpymentapuii NVIDIA FX Composer

Ha Ha3BaHUM dJeMeHTa npoekTa Ha naHeau Scene Graph. [1pu Beibope KOMaHAbI
Properties 1isi onHOro U3 3jJeMEHTOB TMpoeKTa Ha maHenu Properties Bam OymyT
MOKa3aHbl CBOMCTBA TOTO 3JIeMeHTa, JOCTYIHbIE IJIs1 PelaKkiinu.

NMaHenb co cBoicTBamMu MaTepuana

Ilanens Materials rpaduyecku mokasbiBaeT 3aJelCTBOBAHHbIC MaTepUabl IS
00BEKTOB ClLeHbI. 1 3arpy3Ku HOBOrO Marepuagd B IMPOEKT HEOoOXOMHMMO BOC-
nonb3oBatbesi Komanmon File | New | Materials (®aiin | Hosbiii | Marepuaibi).
Pabora ¢ Marepuaniom yepe3 nanenb Materials MporcXoauT ¢ MOMOIIBIO KOHTEK-
CTHOTO MEHIO WJIM KHOIOK OBICTPOTO IOCTYNA, PACITONOXEHHBIX HAa WHCTPYMEH-
TanbHOW JuHelike naHeau Materials. TTpu Haxatuu mpaBoii KHOMKU MbIIIKA Ha
OIHOM M3 MAaTe€pUaJoB OTKPOETCS KOHTEKCTHOE MEHIO ¢ HabOpoM KOMAaHA, M30-
OpaxeHHoe Ha puc. 9.11, TaKke aBTOMaTUYECKU HA [aHE]Ud TEKCTOBOIO PEJaKTO-
pa u nadHenu Shader Perf Oyaer oToOpaxaThCsl COOTBETCTBYIOIUIUI NPOrpaMMHbIIA
KO[I.

Apply To Selection

Mew Material

Qpen Material Chrl+0
Change Effect. ..

Clone Material

Close Material

Render Options 3
Dimensions 3
ScriptExecute Commands. ..
ScriptExecute Sorter, .,
Propetties

Obiject 3

Puc. 9.11. KoHTekcTHOe MeHio naHenu Materials

Ha nanenu Materials npucyTcTBYIOT Cl€AyIOLIME KOMaH/Ibl, HEKOTOPbIE U3 KOTO-
PbIX UMEIOT BIOXEHHbIE BTOPUYHbBIE MEHIO:

O Apply To Selection — BbiOOp 35TOH KOMAaHAbl JenaeT Marepuanl OCHOBHBIM
B CLIEHE;

O Apply To Scene — BbiOpaHHbII MaTepual OyaeT A00aBaeH K 0ObeKTY CLEHbI;

O New Material — oTKpbIBaeT AMaJOroBo€ OKHO JUIsl BbIOOpa HOBOTO Marepua-
JIa, 3arpy>KaeMoro B CLIEHY;

O Open Material (<Ctrl>+<0>) — oTKpbIBaeT AMAJOrOBOE OKHO IJIsI BbIOOpa
Marepuaja, 3arpy>kaemMoro B CLEHY;
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O Change Effect — 3arpyska a¢dekra B CLEHY;

O Clone Material — ki1oHUpyeT UJIM Pa3MHOXAaeT BbIOPAHHbIII Marepuan B Mpo-
eKTe;

O Close Material — 3akpbiBaeT MaTepuai, (aKTUYSCKU yAajsisl ero U3 IpoeKTa;
O Render Options — onuuu peHaepuHra. Mmeercs: BlokeHHast OMLIMS:

o Wireframe — kapkacHbIlf WIN MPOBOJOYHBIK MeTol OTOOpakeHUs] 00beKTa
B CIIEHE;

O Dimensions — mpeacrapjieHre BUIa Marepraaa ¢ MOMOIIBIO OIIIUMN:
e Zo00m — yBelImueHNEe MaclTaba Marepuaia;

O ScriptExecute Commands — oTkpbiBaeT MHGOPMALUOHHOE AUAIOTOBOE OKHO
Scene Commands ¢ koMaHIaMU CLIEHBI JJisl BBIOpaHHOTO Marepuana,

O ScriptExecute Sorter — M03BOJSIET BbIIOJHUTb COPTUPOBKY MAaT€pUaIoOB IIPO-
€KTa;

O Properties — npu BbliOOpe 3TO KOMAHAbl CBOMCTBA MaTepuaga OTOOPaKAIOTCS
Ha naHenu Properties;

O Object — HakjaabiBaeT Marepual B COOTBETCTBUU C BbIOPAHHBIM BUAOM OOb-
€KTa, CYLIECTBYIOT CJEAYIOLIUE BUIbL:

e PlaneYX — maH no ocaMm Y u X
e PlaneXZ — nnad no ocsim X u Z;
e PlaneZY — mnad no ocaim Z u Y,
o Teapot — yaiiHuK;

e Spiral — cniupainb;

o 3DText — TpexMepHbIi TEKCT;

e Sphere — cdepa;

e Cylinder — uunuHap;

e Cyclide — uukiouaa;

e Cube — kyO0;

e Torus — nonykpyr.

PabGorast ¢ KoHTeKCTHBIM MeHIo naHeiu Materials, Bbl 6e3 0cOObIX YCUJIUI BU3Y-
QIbHBIMU CPEACTBAMM MOXET€ Ha3HAuyaTb BbIOPAHHBIA MaTepuan s [OBEPXHO-
CTH OODBEKTa, MPOBOIS IKCIEPUMEHThl B peaibHOM BpeMeHU. KoMaHIbl KOHTEK-
CTHOIO MEHIO TAKX€ MOCTYIHBI Yepe3 KHOIKHU ObICTPOro AOCTyIa, M300paxkKeHHbIE
Ha puc. 9.12, MHCTpyMEHTAJIbHOM JIMHEVKM naHe u Materials.

Y10Obl 03HAKOMUTBCI ¢ KHOIIKAaMK ObICTpOro aoctyna naHenu Materials, nase-
JUTE Kypcop MbIIM Ha onHy M3 KHomokK, U FX Composer BbLIACT MOACKA3KY
o Hew.
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Blo &

R

Puc. 9.12. KHonku GbicTporo goctyna naHenu Materials

MaHenb Wenpepos

Ilanens weiigepo (Shader Perf), uzoopaxeHHass Ha puc. 9.13, — 3TO BCTpOEH-
Heii B FX Composer mpodaiiiep, Ja0KUid BOZMOXHOCTU MPODUINPOBKU TMPO-
rpammbl weigepoB. C nomoiupio naHenau Shader Perf mMoxHo npociaenutb 3¢-
(exTuBHOCTb PabOThl MPOrpaMMbl Ul Pa3iUYHbIX AlNaPaTHbIX CPEACTB IO BKC-
IUTyaTalmoHHBIM TToKasaTensiM. MucrpymenTtapuii FX Composer mpemocTtaBisiet
BO3MOXHOCTb 3MYJIMPOBATH padoTy JMHeHku BuaeoanantepoB cepuil NVIDIA
GeForce FX u GeForce 6800.

textured - pl

~ Mertex Shader

PERF: 33 instructions. 38 cycles.

Target: GeForce 6800 Ultra {Mv40) :: Unified Compiler: w61.77

~ |meFarce 6800 Ukra (uv40y [ <]

GeForce GE00 (hY40-12)
GeForceFy 5800 Ulkra (Y307

W3 Instructions: 41
ws_1 1
defc19,1,0,0,0
dcl_position +0
dcl_niormal w1
del_texcoord w2

mad rd, v0.xvex, c19.xxxy, cl9 oy
dp4 oPos.x, r0, cd
dp4 oPos.y, 10, ci
dp4 oPos.z, 10, 2
dp4 oFos.w, 1, c3
dp3 il w0, c4
dp3rl.y, w0, 5
dp3rl.z, w0, c6

oy ¥, c10,w

may Py, c11w

moy F.z, cl2.w
dp3r3.e, -cl3, <13
add rz.xyz, -ri, 0
raq rlom, r3.x

dp3 ., r2, r2

mul r3.ovz, riam, -c13
reqraom, rlx

may Fd, c16

mul ri, r0, ci5

mad r2.xve, 12, 12w, 13
dp3 r0x, wl, 7
dp3rd.x, r2, 12

<

GeForceFy 5600 Ulkra (MY31)
GeForceFy 5200 Ulkra (MY34)
GeForceFy 5900 {Ulkra) (MY35)
aeForceFy 5700 Ulkra (MY36)
GeFaorceFy 5950 Ulkrs (W38

Puc. 9.13. NaHenb Shader Perf

TTanens Shader Perf conmepXuT OoJblllyl0 TEKCTOBYIO OOJaCTb, OTOOPAKAIOIILYIO
peTpaHCIMPOBAaHHBIN acceMOJIEPHbBIM UCXOAHBIN KO MpPOrpaMMbl 1Iei1epoB s3bl-
ka HLSL. Bo3MoxHOCTb pefakiiuyi acceMOJiepHOTo Koja IIeiaepoB He Mpeay-
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cmotpeHa. IIpu usmeHenuu ucxoaHoro HLSL-koaa npoekra B TEKCTOBOM peaak-
tope FX Composer 1 B peTpaHCIMPOBAHHOM acceMOJIEepHOM KoOje MpOorpaMMbl
LIeiIepoB Mnocje KOMMWISIIMU MPOU30HIAYT U3MEHEHHUSI COTJIACHO COBEPLIEHHBIM
monudukanusam. Ilanenr Shader Perf moctaTouHo MoIIIHOE CpEICTBO, IO3BO-
JISTI01Ee BBITOJHUTD ONTUMM3ALMIO HIERAEPHBIX TTporpamMM sl pa3anyHbIX TIpa-
(rIecKux TpoIeccopos.

TTonBoast utor BodmoxHocteit FX Composer, CTOUT OTMETUTh, YTO AAHHBIA WH-
CTPYMEHTapHUil obyiagaeT MOoTpscalolIUM TOTeHIHaToM B paboTe ¢ lieiaepHbIMU
nmporpaMmMamMu. MHTepakTUBHBIE BO3MOXHOCTH, TPOAYMAHHBIN IWHAMHYECKUIN
nHTtepdeiic, momgepxka HLSL, 3arpy3ka coOCTBEHHBIX CLIEH — BCE 3TO ITO3BOJISI-
eT pekomeHnoBatb FX Composer 1LIMPOKOMY KpPyry MpOrpaMMUCTOB.



3akniouyeHue

Hcnonb3oBaHue crneuuagu3MpOBAHHBIX MHCTPYMEHTAPUEB 3HAYUTENbHO YIpOlLIa-
€T IpollecC MPOrpaMMUPOBAHMS BEPLIMHHBIX WM MUKCEIbHbIX ILIEHAEPOB B KOM-
NbIOTEPHBIX Urpax. PaccMoTpeHHble B KHUIE MHCTPYMEHTANbHBIE CPEACTBa 00/a-
JaoT OOJMbIUMM (PYHKLIMOHAIOM M IOMOIYT PEIIMTb BaM JIOOYI0 MO CIOXHOCTU
3amavy, CBSI3aHHYIO C IporpaMMmHupoBaHreM melaepoB. llleiinepsr — sT0 Oymy-
Iee KOMITbIOTepHON WHaycTpuu. C TedeHWeM BpeMeHM IIPOTPaMMHBIA KOI WTP
OyIEeT TOJNBKO YCIOXHSIThCS, TTOSTOMY TIPUMEHEHNE CIEeNaIbHBIX CPEACTB CTAaHO-
BHUTCSI HEOTHEMJIEMON YacThIO TIporpaMMupoBaHusa. Kakmplit M3 WHCTPYMEHTOB
JOCTOMH BHUMAHUS, U, 51 HANEIOCh, T4 KHUIA IOMOLJIA BaM pa3o0paThcsd B MHO-
FOYMCAEHHbIX HIOAHCAX, BO3HUKAIOLIMX [PU padoTe C PacCMOTPEHHbIM B HEM
MPOrPAMMHBIM 00€CIEeUECHUEM.

VYaauu Bam!
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IIPNJITO2ZKKEHWMA

MpunoxeHune 1. Web-pecypchl

MpunoxeHue 2. CTpyKTypa KOMNaKT-AUCKa



MPUNOXEHMUE 1

Web-pecypchbl

www.bhv.ru — Ha caiitre uzgareabcrBa "BXB-IleTepOypr” Bbl Bcerma MOXeETe y3-
HaThb O BCEX BBIMYCKAEMBIX HOBMHKAX M O3HAKOMHUTBCS C TUTAHOM BBIXOJA OT-
JIeJIbHBIX KHUT U3 pasfeia caiTa "BbIXomdT U3 rmeyaru'.

www.GameDev.ru — 5To BeAyllIUil pycCKOSI3bIYHBIN CalT, OObEANHSIIONINN COTHU
nporpammuctroB. Ha Hem BbI HalimeTre MHOXecTBO crareil o DirectX u OpenGL,
MAaccy MCXOJHbIX KOJIOB, OTKPbITbIE POEKTbl, KOHKYPChl, IIPEMIOXKEHUS 110 pabo-
Te U MHoroe apyroe. KoHeuHO, TOpIOCTb 3TOro caiiTa Oousblloi (opym, riae
MOKHO 33JaTh MpodeccruoHasaM BOMPOC JII0O0H CI0XKHOCTHU.

www.DTF.ru — caiit B Gosbliieil cTeneHu OPUEHTUPOBAH HA MPOoGeCCUOHANOB U
COMIEPKUT Pa3IMYHble MaTepuanbl B 00JaCTU MTPOrPaMMUPOBAHUSI KOMITbIOTEPHBIX
urp ¢ ucnonbzoBanueM DirectX u OpenGL. Ha caiite Takxke MOXHO HalTu
0OJIbIIOI TeMaTU4YecKUuit hopyM.

www.XDev.ru — 3TOT caiiT co3gaH ONHMM-€AMHCTBEHHbIM 3JHTY3UAaCTOM U CO-
JEPXKUT MHOXECTBO BCE€BO3MOXHON MHpopmaiuu mo DirectX. MmMeercs: Herio-
Xoil opyM, Tie MOKXHO MPOCTO 3a7aTh BOMPOCHl UM MOMPOCUTh TTOMOIIU B CIY-
yae Heyaauu npu cozganuu DirectX-mporpamm.

www.microsoft.com — caiitr Kopropauuu Microsoft, rae MOXXHO HalUTU OHJIAHO-
BYIO JIOKYMEHTALIMIO U cKayarb IocinenHiow Bepcuio DirectX SDK.

www.GameDev.net — aHIJIOSI3BIYHBIA pecypc C OTPOMHBIM KOJMUYECTBOM cCTarei
no <¢usuke, TpexMepHOH rpacuKe, MCKYCCTBEHHOMY WHTe/IeKTy, 3D-
MOJIEIUPOBAHUIO U MHOTOMY JIPYTOMY.

www.nvidia.com — caiiT komnanuu NVIDIA.
www.ati.com — caiit komnanuu ATI.

www.gDconf.com — aHmIOsA3bIYHAsA KOHEpeHIus, co3aaHHasl ISl pa3padboTyu-
KOB KOMIIbIOTEpHBIX UTp Ha 6a3e DirectX n OpenGL.

www.Xgames3d.com — caiiT komnaHuu Xtreme Games LLC, ocyiiecTBisiioiei
TEXHUUYECKYIO TOMIEPKKY pa3paboTUYMKOB KOMITBIOTEPHBIX WTpP, Ha caiiTe Takke
HAaxO[SITCSL CTATbU 110 IPOrPaMMUPOBAHUIO UIP.



MPUNOXEHUE 2

CTpyKTypa KOMnakT-gucka

Mankn OnncaxHne naBbl
\Code WcxogHble koabl, paccMatpuBaemMble B KHUMe 2
\ATI YcTaHoBouHbIA dhaiin uHctpymeHtapusa RenderMonkey 1.5 6,7
\NVIDIA WHcTannAaumoHHbIn nakeT nHctpyMeHTtapus FX Composer 1.5 8,9




Cnucok
NCNoJib3yeMbiX UCTOYHNKOB

1. T'opnako C. I DirectX 9. Ypoku nporpammupoBanHus Ha C++.— CII6.:
BXB-Ilerepoypr, 2004.

2. OwnaitHoBas JOKYMEHTALMsI ¢ caiTa KomnaHnuu Microsoft:
http// www.microsoft.com.

HokymeHnTaius K DirectX 9 SDK.

HokymenTanus ¢ caitta komnanuu ATI Technologies Inc.: http// www.ati.com.
Hokymenrtauusa kK IDE RenderMonkey 1.5 u SDK RenderMonkey 1.0.
Hoxymenrtauus ¢ caiitta NVIDIA: http// developer.nvidia.com.

N o R

Hokymenrtauusa Kk IDE FX Composer 1.5.



NpegMeTHbIN YKa3aTtenb

F O 3amyck npodaiinepa 77
{0 KOMIIOHOBKa rapameTpoB 77
FX Composer: ¢ mapameTtpnl c6opku 80
¢ 3arpyska TeKCTypbl 232 ¢ momava rynka 119
0 3aganue napamerpos 231 O cosmanue wabnoHa 83
¢ 3amyck MHCTpyMeHTapus 212 ¢ coxpaHeHue pe3yabTatoB 119
¢ komaHabl 230 ¢ cmucok cobbituit 123
O TMaHeNTb: O cymMmapHast uHgopmauus 124
o rpaduueckas 217 ¢ Tect dpeiimos 119
@ 3ajauus marepuana 214 O ypmajeHue nmapameTpoB cOopku 83
o pHpopmanuonHas 213
@ oueHkH >(eKTHBHOCTH IporpamMmsI 216
o ommbok 213 R
o cpoiicts 214, 230
= cBoiict marepuana 236 RenderMonkey:
o crpykTypHas 235 O OubnauoreyHbie daitibl 149
s cuenbl 216, 225 ¢ 0JIOK YCTAaHOBOK pucoBaHUS 188
= tekeryp 215, 234 ¢ Bpems uukia 138
o meliaepos 238 O BbBIOOpP cucTeMbl KoopauHaT 138
¢ pabora ¢ oobekTamu 225 ¢ BbIOOPKA BEPLIMHHBIX MOTOKOB 178
¢ cleHa: O BbIXOmHasI MHGopmMarus 147
@ 3arpyska 224 0 nusaccembnuposaHue 194
= okcnopr 224 0 IMHAMHUYECKH CO3NAHHBIE TEKCTYpPHI 185
0 TeKCTOBBIN pemakTop 229 ¢ pobasneHue monenu 171
0 ycraHoska 211 O  JOmoJHUTENIbHbIe Moayiu 148
¢ wuser 232 ¢ 3arojoBouHble Gaiiibl 149
0 2bdeKTUBHOCTD PAGOTHI MPOrPAMMBL 0 3amaHue oOpaboTKM HaHHbIX 140
238 O 3amycK MHCTpymeHTapus 134
¢ 3HaueHust marpuu 197
P ¢ xamepa 176
O kommwsiius mpoekra 171
PIX for Windows: O MonenbHble y31bl 171
¢ BpeMsi TecTupoBaHust 79 O MyabTUCEMILTMHI 139
¢ muarpaMmbl 3amepoB 121 ¢ HacTpoiika perakropa Ieinepos 142
¢ HOMmOJHMUTENbHbIe Moayau 118 O mnepemeHHble 195



lpeamertHsbili ykazaresnpb
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no3uuust Kamepsl 140
npeaBapuTesbHbiil mpocmotp 205
npenonpeaeaeHHble nepeMeHHbie 200
MPpoXoabl pucoBaHus 167
copoc no3uuuu kamepnl 138
CKaNsSIpHbIC BeJMYMHBI 198
TEKCTypHbIC cChIIKU 186

y3en:

o BeplmHHOro wmeiaepa 191

©  MHUKCENbHOro meiaepa 195

o Teketyp 180

o TEKCTypHbIX 00bekToB 185
¢opmart 6ydepa raydunsl 139
dbopmart Oydepa Tpadapera 139
dopmat 3agHero 6ydepa 139
uBet 198

1eab pucoBanust 190

apdekror 164

RenderMonkey SDK:

¢ Hactpoiika 150

¢ nomkmoueHue 156

¢ cosmanue npoekTa 150

b

bydep:
¢ z-Oydep 26
¢ 3amHuit 24

B

Bepuuna 27, 28

a

JIBoiiHast Oydepuszauus 24

n

WHnexcauust BepiunH 29

WMuuunanuzauust 25

WHcTrpykuuu:

¢ BepLIMHHBIX 1IeiiaepoB 50

{0 MHKCENbHbIX LICHAEpoB 63

WHctpymenTanpHas nasens PIX
for Windows 73

Wntepdeiic IDirect3D9 25

WctouHuk csera 34

SO T

S OO

K

KomrmnonenT 14
Direct3D9 16
DirectInput 15
DirectMusic 15
DirectPlay 15
DirectSetup 15
DirectShow 15
DirectSound 15
DirectX Graphics 14
KonBaeiiep:

O rpadpuueckuii 17

O mnporpammupyemMblii 18
O ¢uxkcupoBaHHbIi 18

Maxkpoc:

D3D SDK VERSION 25
D3DFVF _XYZ 29
D3DFVF_XYZRHW 29
D3DLIGHT DIRECTIONAL 34
D3DLIGHT POINT 34
D3DLIGHT SPOT 34

Maccus Index 29

Marepuan 33

Marpuua:

O Buma 31

O wmuponas 31

O mpoexkuuu 32

MeHio:

¢ FX Composer 219, 221, 223

¢ PIX for Windows 72

0 RenderMonkey 135, 137, 143, 144

H

Hacrpoiika Direct3D9 25
Hopmansp 35

(0

OKOHHOE npuioxeHue 24
OcBoboxaeHue pecypcoB 37
OtceueHue 27

Mn

[lepemeHHast:
O Angel 31
[Ipodonycenue pybpuxu cm. Ha c. 248

SO

SO OO
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lpeamertHsbili ykazaresnb

[Mepemennast (npod.):
Display 25
MatrixWorld 31
MatrixWorldX 31
MatrixWorldY 31
pd3d9 25
Ilnatdopma XNA 18
Ilonuron 27

SO

P

Peructpsr:

¢ BepLIMHHBIX LIeiiaepoB 48
{0 MUKCENbHbBIX IICHAEPOB 56
Penpepunr 17

C

Cucrema koopauHar 27

Cramus:

¢ reoMeTpHuecKUX IpeodpazoBaHuii 17
¢ pacrepusauuu 18

O Teccensuuu 17

CrpyKrypa:

¢ CUSTOMVERTEX 35

¢ D3DCOLORVALUE 33

¢ D3DLIGHT9 34

¢ D3DLIGHTTYPE 34

¢ D3DMATERIALY 33

¢ D3DPRESENT PARAMETERS 26
¢ D3DVERTEXELEMENT9 54

¢ D3DXVECTOR3 32

¢ DISPLAYMODE 25

¢ Vertex 29

Cuena 16, 27

T

Tun D3DPOOL 86

y

Ykazarennb 25
YcraHoBka:

¢ DirectX 9 SDK 68
¢ RenderMonkey 131

>

®daiin skcrepumerTa 76
DyHkuus:
¢ BeginScene 36
D3DPERF_BeginEvent 74
D3DPERF _EndEvent 74
D3DPERF_GetStatus(VOID) 75
D3DPERF SetMarker 74
D3DPERF _SetOptions 75
D3DPERF SetRegion 75
D3DXAssembleShaderFromFile 55
D3DXMatrixLookAtLH 32
D3DXMatrixMultiply 31
D3DXMatrixPerspectiveFovLH 32
D3DXMatrixRotationX 31
D3DXMatrixRotationY 31
Direct3DCreate 25
EndScene 36
IDirect3D9
= GetAdapterDisplayMode 25
IDirect3DDevice9

CreateDevice 27
= SetTransform 31
s Clear 35
= Present 36
= CreateVertexDeclaration 55
= CreateVertexShader 55
= SetVertexShader 55

[ R R R IR I IR I el

<

SetPixelShaderConstantF 56
SetPixelShaderConstantl 56
SetPixelShaderConstantB 56
SetSamplerState 56

¢ MaxVertexShaderConst 49

QueryRepeatFrame 75

O TL 35

L

Ileiinepoi:
O BeplLMHHbIE 47
¢ TUKCeJbHbIE 56

A

Azbik:

o Cg2l

¢ GLSL 21

¢ HLSL 21

¢ accembaepHblii 20

<





