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i) C yero Bceé Ha4YMHanochb

creat studios

 TexHonornyeckoe nemo ansda PS3 Ha PSSG

— [NopTtnposaHne CREAT Engine Ha Xbox 360 (iZ3D)
— NopTtnposanme CREAT Engine Ha PS3




[1naH goknaga

« CTpyKTypa aKkcrnopTta n nmnopTta
« COLLADA

« DKCMopT...
— ... MaTepuanoBs u LLeENOEPOB
— ... TEKCTYP
— ... reomeTpun
— ... @aHMMauun




[1naH goknaga
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* CTpyKTypa 3KcrnopTa n nmnopTta
« COLLADA

* DKCMopPT...
— ... MaTepuanoB v LLengepos
— ... TEKCTYp
— ... reomeTpuu
— ... aHUMauunmn
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o OKCMOPT U UMNOPT
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Memory mapped
file

|

;i | "

(Serlallze | Deserlallzej
|

3asaknH EsreHunn, «Komnunauusa aaHHbiX - think different»




4 Cuctema c6opku (SCons)
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* /IcxoaHble gaHHble
* bungepeobl
— anropuTtMbl NpeobpasoBaHnNs JaHHbIX
* PesynbTaT cOOpKM - BHapHbLIN 00pas urpbl
— UCMONHSAEMbIN hann vrpbl
— AMHAMMUYECKM NoakntovyaemMble DOMBGNMoTeKku
— YpoBHMU (90% OT BpeMeHn BCen COOPKN)
— AMHaAMUYECKN NOArpyXaemble AaHHbIe
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CTpyKTypa 3KcnopTta cenyac

memory mapped file
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o CeeTnoe byayulee...
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memory mapped file
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[1naH goknaga
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« COLLADA

* DKCMopPT...
— ... MaTepuanoB v LLengepos
— ... TEKCTYp
— ... reomeTpuu
— ... aHUMauunmn




& Content pipeline: cBs3b ¢ DCC
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e bbino

— EXxport n3 Maya nponpueTtapHbIM niarMHOM
* B MPOMEXYTOYHbIN dbopmaT

e Ctano

— Export ns Max/Maya c nomowibto COLLADA

* B 4yaCcTHOCTW, NOTOMY YTO CYyLLECTBYIOLMA apT aAngd
nemMku obin cgenaH «noa» COLLADA
— YXe HacTpoeHHble ColladaFX maTtepuansl

» Takke ColladaFX ka3ancsa ygadHblM pelleHnem
npobnemMbl HaCTPOWKN MaTepuanos




o COLLADA
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« XML-based doopmaT ans xpaHeHunsa 3D cueH
— XML Schema
— Cneundukauums

« DKCNOpTEPLI ANA psiga NakeToB
— Max, Maya, XSlI, Blender, ...

* HacTtpouka maTtepumanos B DCC
— ColladaFX
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ColladaFX
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& COLLADA — nnochbl 1 MWHYCbI
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 [1ntocobl
— bonee otBA3aHHbLIM OT Maya nannnamnH
— Hactponka matepuanos B DCC (ColladaFX)
— [loaaepkka B CTOPOHHUX NMPUNOXKEHUAX

* MuHychbl
— CnoxxHasa n n3dbiTo4dHasa cxema

— MeaneHHbIn akcnopT 3 DCC
— Bce tnmnyHeble npobnembl ¢ middleware




& ColladaFX — He BRe3ait, yobeT!
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e ColladaMaya
— O4yeHb HeyaobHbIN MHTEPdENC ONS XYOO0XHUKOB
— HekoppekTHO paboTtaeT ¢ batch build

e ColladaMax
— B HeckonbKo pas xyxe

— MHoro 6aros
* [lapeHuns, HekoppekTHasa paboTa, etc.

— OuwyuieHne, YTo UCMNoS1b30Basnm ToSIbKO Mbl -/




®  COLLADA — He naHaues
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* OTO — NPOCTO IKCNOpTEP
— [locToAHHaA noagaepXxka

— [Npobriembl ¢ cnctemammn KoopauHar, unit scale,
etc.

e« OTO — AONOSTHUTENBHbIN CIOU Koaa

— OTnagka npolue, ecnu Bbl B HEM YBEPEHDI, U
CNOXHee, ecnun HeT

 Mano/HeT bubnuoTek, obnerdyarLwmx }KN3Hb




® COLLADA + Feeling Software
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* [locne TOro, Kak OCHOBHad 4YacTb AokKnaaa
Obina rotosa...

 No more free support for open-source
COLLADA tools

— ColladaMaya/Max byayT pa3suBaTbCd open-
source coodLlecTBOM

— Premium support ot Feeling Software
* 4000%$ USD B rog anst ctyamn B 50 yenoBek




[1naH goknaga

creat studios
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« COLLADA
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— ... TEKCTYp
— ... FeoMeTpun
— ... @aHMMauun




L TepmMmuHonorug
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e« Shader

— ANropuTtm peHgepuHra

— Kak npasuno — napa vertex shader + pixel shader v
CTaHOApPTHbLIW KOO HACTPOUKN peHaepa

— NNHorpa — nocnegoBaTenbHOCTbL Custom KomMmaHA
peHOepa
 Material

— KoHTenHep napameTpoB LWenaepa
— Layout gaHHbIX onpegendeTca wenaepom




4 [NapameTpbl Weigepa
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* Vertex shader + pixel shader

— Auto parameters

* [lapameTpbl OKPYXXEHUS, KOTOPLIE CUCTEMA MOXET
MOCYNTATb U MNOCTAaBUTb aBTOMATUYECKU
— WorldViewProjection matrix, Eye position, etc.

— Custom parameters
e Object color, normal map, etc.
 Render states
— Alpha blend, depth test, etc.




& Content pipeline - maTtepuans.l
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* Co ctopoHbl DCC nogaepxaHo 2 BapunaHTa
nony4yeHns martepuana:

— COLLADA FX Material
* ABHOE 3agaHune napbl vertex shader + pixel shader

— Default Material

* KOCBEHHOE onpeaeneHne napbl vertex shader + pixel
shader no Ha3BaHne cTaHgapTHOro martepuana (phong,
blinn, lambert ...)




o Default Material
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e blinn == ‘Default/Maya/blinn.cqg’
—VS_main 1 ps_main

* [lopaepxka pasHbIX TUNOB NapameTpoB
— diffuse (color nnu texture)

#ifdef CRS_DIFFUSE_COLOR

float4 color = input.color;
#else

float4 color = tex2D(DiffuseSampler, input.texcoord0);
#endif




o DKCMopT NnapaMeTpoB
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e Auto parameters

— Mcnonb3oBaHne MMeHU nepeMeHHON ans
onpegenexHns Tmna napameTpa

 Custom parameters
— JkcnopTaTtca COLLADA

 Render states
— Ectb noggepxka 8 COLLADA
— Wcnonb3yem custom dgonarv B8 DCC




o MaTepwuanbl - UTOr
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* [Nlogpepxka default materials ob6s13aTenbHa
* Cncrtema HacTpPOUKM custom maTtepuanos
HY>XHa

— ColladaFX — Bo3MO)XHOE pelleHune
« K CcOoXallieHn, He O4eHb XopoLllee

* MaTepuanbl — 4yacTb obLlero nannnamnHa
— CB$I13b C reoMeTpuen




[1naH goknaga
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* CTpYyKTypa 3KcrnopTa n nmnopTta
« COLLADA

« DKCMopT...
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— ... TEKCTYp
— ... reomeTpuu
— ... aHUMauunmn




4 Content pipeline: TekcTypbl
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e TexLib
— EanHaga 6a3a gaHHbIX TEKCTYP
— HacTtpowuku per platform (dpopmar, pasmep, etc.)
— PaboTaeTt ¢ source gaHHbiMU (psd, bmp, tga)
— BuayanbHbIn TYyN oNg Xy4oXXHUKOB

e TexExporter

— o paHHbIM 13 texlib cobnpaeT prnHanbHYO
TEKCTYpPY




L) TexExporter
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« CBOW KOO COOpKM pnHanbHbIX OAHHbIX A4
KaXXOou nnatgopmbl
— Koo onepupyeTt maccuBOM MUKCENEN

e (KO4 YTeHMs pasHbix popmaToB hansoB, reHepaumn
MIip ypOBHEN N NanuTpmsaymm — odoLmn)

* Bbixog yTmnutbl — OMHapHbIM doann, 13
KOTOPOro MOXHO gecepuanm3oBaTb TEKCTYPY
— TekcTtypa — 9T0 common data + platform data

* PeaynbtaTtbl paboThbl KELWLNPYOTCSH




creat studios

L) TexExporter: Win32

« COopka BCeX MUMOB B HY)XXHOM doopmaTe
— BGRA (Hukakoro reordering B load time)
— DXT1-5
« [1na cxatua ncnonb3dyetcsad NVDXT/D3DX
* [1pn 3arpyske — ctaHgapTHbIe onepaunm
— CreateTexture
— Lock/Unlock/memcpy
— NHaye HukaK (
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& TexExporter: XBox360 (1)

e Tiling
— TekcTypa pa3bumBaeTcs Ha Tannbl (32x32 6noka)
e 610k — 1x1 nnun 4x4 (DXT) nukcengd
— B npepenax Tamnna 6rioku nepeynopsaovmBaroTCs
— XGTileSurface

* Mip tail packing
— YpoBHU 16X16 nUKcenen n MeHblLLe
yrnakoBbIBalOTCA B 1 Taun

* MMHMMKM3aLMA NOTEPAHHOrO NPOCTPaHCTBA




& TexExporter: XBox360 (2)
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 [1pakTnyeckn BeCb Koa A8 aKcnopTa ecTb B
SDK

 [1pun 3arpyske — fixup «obbekTa» TeKCTYpPhI
(IDirect3DTexture9)

— Tak Kak HeT pa3geneHuna Ha system/video memory,
a OJaHHble TEKCTYPbI YXXe 3arpy»keHbl npu 3arpyske
obwiero pak panna




f TexExporter: PS3 (1)

e Swizzling

— Tonbko anga power-of-two n He DXT
TEKCTYp

— Ecnu TekcTypa He swizzled, To pitch [E_E} B
obAa3aH coBnagaTb Ana Bcex (1) mip- [ |
YPOBHEN

* UeMm MmeHble non-POT TeKcTyp, TeM nydLlle
— +100% namaTn Ha MIP YPOBHMU




o TexExporter: PS3 (2)
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* [1pu 3arpyske — KonupoBaHWe AaHHbIX B video
memory
— Jlyywe yem Ha PC — Bce gaHHble B HW doopmaTte
— XyxXe 4yeM Ha XBox360 — konnpoBaHue

* B byayliem
— KonnposaHue ¢ nomowibio RSX (DMA)

— 3arpyska cekuumn cpasy B HYXKHYIO MaMATb
* C nomowibto SPU (DMA)




o TekcTypbl - UTorn

creat studios

 Cambiy bonbLLON 0OBbEM AaHHbIX
— CKopocTb 00paboTKn — KpUTUYHA
— bes kelwla Mbl Bbl Tak U HE 3aKOHYUNN OEMKY

e Standalone komMnoHeHTAa
— OTcyTCTBME CBA3EU C APYTMMN KOMNOHEHTAMMU

e Layout gaHHbIX pa3Hbln AN Bcex nnatdopm




[1naH goknaga
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— ... aHUMauunmn
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K Content pipeline: reomeTpus

 UTeHne naHHbIiX 3 .DAE
— Triangle lists

* YMeHblUeHWe pa3mMmepa BEPLUNHDI

— BbIOOp HY>XKHbIX aTpnbyTOB
* [1o BxoOHbIM NapameTpam vertex shader

— CxaTne atpubyToB

* YMeHblUeHNe KofindecTea BepPLUNH
— MIHOekcnpoBaHue
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i) CxaTune aTpubyToB

« KBaHTOBaHue

— floatl6 smecTo float
— HEND3N/CMP (11:11:10) smecrTo float3

» CxXnmarlLlee rnpeobpasoBaHne
— Scale + offset nnm decompression matrix

— O deKkTnBHaAA yTunmaauma TO4HOCTU TUNa
e floatl6 vs. short

« MakcumanbHoe cxaTue B 4 pa3sa!




& ONTUMM3aums Mo CKOPOCTY
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* I3ameHeHne nopaaka TpeyrofibHUKOB
— OnTnmmnzaumna ana post-transform vertex cache
— OnTummn3saumsa overdraw

* I3ameHeHne nopsaaka BepLUnH

— Ontnmmnsauuns ansa pre-transform vertex cache
 D3DXOptimizeVertices

» BaxkeH nopagokK ocyLLEeCTBEHUS
onTUMmn3aunn




& Post-Transform Vertex Cache
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e Cache gna TpaHCcOpMUPOBaHHbLIX BEPLLUUH
— YMEHbLUAaEeT KONMMYecTBO BbINOSNTHEHUN VS
— Paamep nopsaaka 16-24 BeplumH Ha next-gen

« ACMR = # transformed vertices / # triangles
— MeHgaeTca B AnanasoHe [0.5 — 3]

ACMR
TeopeTnyecku ngeanbHbIn 0.5
bes onTummnsauumn (cpegHecTaTUCTUYECKNN) 1.5

C ontummnsaumnen (cpegHecTaTUCTUYECKNN) 0.7




L) Overdraw

creat studios

» [lepectaBnaa mectamMmu TPeyrosfibHUKN MOXHO
YMEHbLINTb cpegHee 3Ha4vyeHue overdraw B ~2
pasa




o Overdraw vs. ACMR
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e Post-transform vertex cache

— Hoppe (D3DXOptimizeFaces)
— K-Cache

e Overdraw
— Barczak
— Nehab

e Overdraw + Post-transform vertex cache

— TOOTLE 1.1 (Sander + Nehab + Barczak)
— TOOTLE 2.0 (Sander + Nehab + Barczak)




K OKcnopT reomMeTpuu - UTor
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* [loTepss B CKOPOCTN MOXET ObITb KPUTUYHA
— OHO 13 BO3MOXHbIX Y3KMX MecT Ha PS3

* He 3abbiBanTe Npo Ka4ecTBO

— JTrobaga onTumMmnaaumns ¢ notepen TOYHOCTU
OTKNto4YaeTcs

« ®niarn B8 DCC gns moaenepos

* BbonbLWKMHCTBO oNTUMM3aL M NPOo3paYHbl Angd
ocTalnbHOro nanvnnanHa
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4 Content pipeline: aHMmauus
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* N3 .DAE yntaetcsa nepapxma <node>

— Kaxabin anemeHT nepexoant B y3en SG B urpe
« Ckernert

* JlokaTopbl C aBTOMaTU4eCKon npmedaskon (attach to
node)

« 3agavya — COXpaHUTb aHMMaL MO Y3I10B
— BHe 3aBucumocTu OT TUNa

« Koctn, nokaTtopsl, y3nbl 419 reOMeTpum

* Heckonbko aHUMaUun B ogHOM dphaunne




4 To bake or not to bake?
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 IlBa BapuaHTa 3KcnopTa aHumauunm
— AHI/IMaLI,I/IOHHbIe KPUBbIE «KaK €CTb>»
— Sampling + cxartue

* Ha gaHHbIN MOMEHT BblOpaH nepBbIv
BapuaHT
— [NeweBne B peannsauuu

— Paamep aHnmMauum Ha gaHHbIN MOMEHT He
KPUTUYEH

— B byayulem Bo3MOXeH nepexon Ha BTOPOW




L) AHUMaLMNSA - KPUBbIE «KaAK €CTb>»
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* EcTb oueBMaHbIE NPOBNEMBI

— PasHble Tunbl MHTEPNONALUUNK

 JInbo nogaepxuBaTtb BCe TUMbI, NMMOO orpaHn4nBaThb
XYOOXXHMKOB
— DCC-specific petanu

e Segment scale compensate B Maya

— CTporo roeBop4, He NpPo aHMMaLMIO, HO B crnydyae sampling
NN cTaTUYecKnx TpaHcdopmaumn npobnemel HET

— TpaHcdopmauuna node He aBngeTcd TRS




A Scene node vs. anim node
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« B COLLADA TpaHcoopmMauuna ysna ato

— Habop nocnegoBaTternbHbIX «MPUMUTUBHbIX>
TpaHcdopmauum (T/R/S/matrix)

B Maya TpaHcdopmMauuga ysna ato
— o 11 T/R/S tpaHchopmaunn (pivots, etc.)
» CTapoe pelleHne — pasMHoXaTb y3nbl SG

 HoBoe pelueHne — Habop «aHMMaLMOHHbIX>»
Y3I0B




L) AHMMaAUNSA - UTOM
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e Standalone komMnoHeHTAa

— CBda3aHa ¢ ocTtanbHbIMU KOMMOHEHTaMMK Yepes y3nbl
SG

— Mepapxua SG He MeHAeTcH

— CKMHHWHI paboTaeT He3aBNUCUMO
« Koctn — y3nbl SG

* Becb Ko Kpocc-nnatdopMeHHbIV




o
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* Yem bonblue paboTbl genaeTcsl Ha 3KcnopTe
— TEM nyyLle

— KoHnBepTauua B HW-specific doopmarsil,
onTuMmmnaauus, byte reordering, etc.

* Uem ObICTpee paboTaeTt 3KCrnopT — TeEM
nyJyiue
— QP PEKTUBHbIE aNTOPUTMBbI
— KewnpoBaHue pesynbtaTtoB
— Distributed data builds, anyone?




i) CcbINnKu
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« COLLADA Specification
— http://khronos.org/collada/

* Feeling Software
— http://lwww.feelingsoftware.com

e SCoONns

— http://www.scons.org/

ATl Tootle
— http://ati.amd.com/developer/tootie.html




i) Bonpocsl
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?

a.dolbilov@creatstudio.com
a.kapoulkine@creatstudio.com
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