{OETa 8DC CAIiCN 4EOUi4 80CACE ilaed C4EO=iO Az AipCY EOU{4AC.

i1l Direct3D A &lsed CAUNO CAPCIN U4l EONiUDsp {IE Ad iRaed PCINC UAi
EaYiD APOi EQaeiO Aze lised C4EOQ=iO. EUO C4AAUCE 4C EOE@IU COEIUCA
EONiU p3p EOaNE OiilE seEEsebU CUEACI llaed CAEO=eiO. iARI Eilil 8DC
CaliCN 33 EOUi4 aE4 8b3a CAAAUCE EOzeNE O&IaE U4l 3UC4l CANOaeaCE
Nvidia.



iOal 4R &DC CAIiCN ECAEIRa EaiOE EaEid C40a=NE 4ENACAI CAEOUIA.
E3Ei3 CaanNE dae AO&=eE iOEiia aEICaO IaeCY CaBCﬁEaCE EaCElE CaAEUCI
aAEIIqE Uia UaaeNaC EaUAN UiN aEOCae a(;IU A3 EaRia EAEia CaanNE aa

iEOEE EabC/Elc Yi 1U4 BCYE ENCaI Direct3D A3 Ebaed EEDIia éOEaelc;E EaEia
440zeN. (IE A3 CAENA&Cal EAEid C40=eNE aRi iUaa EO==NE OIfiE.



0l 46 EEfii AGsceE EUiia EaEia Ca0zNE.
aRa6 OEG CAAUICICE Adl bia EENCeel Efa EaeYiN AONU AICA 44ENACAI
eEblia AUai lelE 4a0=NE.



Ca04&CI EEIliT AOdeeE CAEAEid CAEICai CAEAPCAT Ca&OEla EaeCOQE &UCAI
CaNOa=3CE.

iaRaR CIEICN AO&aeE CAAIICEICE CAEAC/AI Ase CAEACE( 44EAE4 CAEICAT. IiE
feYN CAE&Ei4 CAEACAT EOYE UCAE AICA AYO4; EiaaC iaeYN CAEAEIi3
CAE4CE( 1zelE OzeN AUA.



iOal 48 EOE@ a0Eaei CAEYCOia (Lop) 4CAINCY CAEAEi4 CAEICAI.
feYN CaCaINCY C4AP34 IzlE AYO4 4402NE; ElaaC ii0a CaCaINCY CaAUal aa

AICA CAEQEip. iaRaR CACIEICN a4 1a0OE bia (;aINCY aUIE aOEPC EENCaeI Ei3
"AYO4 laelE 4402 NE" a="AYO4 AICA".



iOai Da[S aaU(;aI CaNana(;E E(;aCOEY(;IE aa CaDCBNE IE| (;ab|aE CaaIIIE aa

CaUNO)

_&aCIUE: iE3 CIEO(;E Call CaApOi 33 DCBNE CaaUCa CaEl aa CaaaRka
CIEICOaC 4E10ia CAEAIE COEaIC A&\ PiGE CaDCBNE CaYUalE RAM CaaEEEE
U4 CaRAEis=EN. RA3C RCa i13 DPCRNE C43UCa rRaM REINC; BaaC OCIE CablaE
C&Ei iaRaR EU{iaacC.

4i0 43DC CAAUICT Ai EAEIN U4l CA4ASUAE C430==IE Eaiaed UNO acp.



aRa 43UC4aI CANOaeaCE Nvidia A3OCA EaEia EiCal E4PC/EIC ANYU BYCAE ab4 CAEAE UEN
Caacpa aeEaeYlﬂ A'l'cA Aua. aaEgEib

CaEaEla CaE|Ca| EabC/El(; 4EOQIii Ai AORAE; ba EEPaia Ull aOEae|CE CaEaEla
CaE|Ca| CaaaOAE EabCﬁE|C iEi iEa UNO CaanN EOR4 aaCﬁEa A& Epaia Uli
30Ea=iCE C4EAEi4 CAEICai 33 OAaa A3 iPaa I,(;A,Ea(;,&)a !Jl\élé__ICDCNE Aae
"E4QYip" CAEAIE (Ui IOCE EUO CAAICA).



iOal 8DC CAlICN EEECE CaA4aeCa 4EaEi4 CA0==NE ECAAIICEI CAEACE!.
C40ACI EEECE CaA4aeCa 43EAEI4 CAEICAT OfseYN AICA E@EIPI OCAET U4l IOCE izelE EUO CaOzeN. bi iRzed YPI izelE
C402eN UiN aiseUC Yi EUO CaiCACE;



004 &DC CalICN CaUBCO CAOYIE 4EDEIPCE openGL a4/-C4O0COE aeCabi 83
Caaara Aa fi0a CAAICA. Yi ICAE CAEUDIa; OiPaed openGL ECOEIICE abPéa REAE
CAEECE 4a4URO aa CaaiOa Calayi CaaAPE Aai Caaloa CaAacai CaaAPE.



iYNO 8bC CaliCN U4l ENaCal CAEOUi4 CACAEUCN U4 vblank EUT PAE CAOYIE.

EONIE aEiaiU &EIE aPAE lelE CaOzeNE. E&RE 4DC CAlICN i0&1 SEN&CAI CAEOUI4 ECACAEUCN Uai Vblank.



PCASE 33 CAAUICICE C43100E (Ase "tweaks") CAEi PAE EIYUAC. Eilil vaon a3
C&bCASE 0ia0@ CAAUICH. 4ETEiP CAAUICT; CIEN CAON "82eCYb" Aze "EQEiP".



iYU CAAUICICE CaiCaiE (aEOaacC AUICICE aNEU iseCN "AUICICE SEPIAE -
Direct3D") BU “tweak” 3100. OiEa AOCYE CAAUICICE CaaiYaeUE UATED Aai
CabPC/EAE CaalCaeNE.

E&INT CAUE=aeN Ual CAAUICICE Ca&E&l 44UEE pirec3sD aUIGE; YAS YU
G&AUICICE BU tweak 8100 OiO&] 4B EERaeid pireersp EONUE PE& EIA CAAUEE
aeEbaia CaICIE 4AUICI R4 a3 CAIICNCE Ui iii.



IYU CAAUICICE CaiCaIE BU “tweak» &100. OiE& AOCYE CAAUICICE CaaiYaeUE
A&\ CAPC/ESE C4aIC=NE.
EaINI C4UEaeN Uai CAAUICICE CA3E41 AEDEiP opencL aUia; YAS iYU

N\ s o~ s s

aEbaia CaICIE 4AUICI R4 &3 CAlICNCE Uai iii.



A~ o~

IDY CAAUICI C4al00 Caaiil ICAIC Yi CAPCESE



AUCIE RCYE CAAUICICE 4abia CACYENCOIE.



s~

UNO &NEU i2eCN iOai 4R EEIOIO AUICICE pirectsp AOCYIE.



UiN 8DC C4IiCN aa AOdaeE CAIACO Yi 44EUCA4 aU CAEAIE 4aUACON

Cé NAEOIE (texels).

EUIN 3D3 Capia OzeY {UiN daepU EUNIY AO4 C4USCON CaNAIOE. EEGCEP
Cabia CaCYENCO|E aU aaeCOY(;E Direet3D. Pl EEzebU EUO CaENCaI EUNiY AO4
CaUaCON CaNﬁE|O|E Yi alkCa AiN. OzY EEiO3 leelE CaanN 4a4E4 aba
CéE__N\(;aINYJ I(;aEIAU(N;IHE EU[\IlY AQaICQUaCON\CaNﬁE!OE COEIia C43304p
40E@ AO& CaUACON CaANAEIOIE Yi Al aRCa Eia CaOCeeiE C4IONI CaUaiC
2Cée00 43UA0N CANAEIOI.



iO&i ab¢ CAIICN EEIiil UTl CAAGCNCE CAEi iaRa deeliE CAaUCAIE CaaNROIE
AUICIAC PE4 A3 EUCAI EseCOGE ONIIE CANOa=aCE (Ual EUGia vsSYNC).

Yi EUO CaiCaCE; B4aC RCa CaUll CaaOazel Ea 44AGCNCE CaaPIaE SOEPC
REINC; BA43C RCAE CACOEICEE EQI/EE 43114CE EUO CAAIA0E 3E4 I=iOER Ace
4eelE CA4AAUCE Az d2=iE CAaYCEIl.

P3 EEP4ia 8Da CAbiaE ADC aCI3E EAIIN aaiseU Yi COEICEE EUO AI3OE
CaATICa CAANEEQE ECaRaEi=EN Uil EOU{4 C4A4UCE.



AUCIE RCYE CAAUICICE 4abia CACYENCOIE.



iOal 4R EEUI4 leelE C402eNE 44ENRIECE C4aUNaeOE Yi EQEIPCE OpenGL.
EiOia izelE aa0zNE aahaka EPI& CAENBIECE EAUAI lselE SECIE 4802eNE 44i0ze4
U&i AYO4 aU3N.

EiOia CaAiCA aaAaka (Pl CAENRIECE EAPA ielE 4402eNE 4EiIOia AICA CAEQDEID.
caiao iOE(a 14/ 35 C4aiOEia AUACA. aeai CabiaE CACYENCOIE.



Ca0aci aENCal CaEOUTd ECOENICE &aiP openGLAADCBNE CASAPEE
GL_KTX buffer_region. 22iaa Ad iINYU DaB aa AICA CaE@Eip Yi CAEQEIPCE
GéaaeeDIiE EACEIE CAAEUCI CAEl EUEST aDC Caaalbp.



(;aOaCI ECOEIICa DCRNE CaYiliae CaalalE Ual Earia aaIbCE 330PE (;aDCfSNE
CA3APEE GL KTX_buffer - region. 22aRa Yi IC4E aelael DCBNE Yiiize &I4(E ApP4 83 8
aiUCECIE; OiEa EUGi4 CUEACI aaip C4a0QICE CAEACAEIE.



iOal 4R EEIliT Caii C4APOI 4ila BREAE CAEAIE 4U pcr .

OICIE 3b& CapiaE Ui AGUAE pc1 DCE DCRNE RCYIE bi i0& CAUNO EGNIPE
aaleeUE Yi EUO ENCal OpenGL.

4aCiUE: {UEAI Cail CaAbO| aa DCBNE CaaUCa CaaIEaa Cabi iaRka
CaCIEYCU Ed 4E1O7a EAIE OpenGL Uai apICN CaDCBNE CaYUalE RAM CaaEEEE

U4 I3COR. R4a4C RCAE DCRNE rRaM CASEEEE REINE; RB44C CNEYU Call
CaApOI.

4i0 43DC CAAUICI Ai EAEIN U4l CAAAUAE C4a0alE Ealaed UNO acp.



iO&l 4B Ca4aa04p EOED CAAOCAE Ase CAEECiE Ase bia UCAC 4pPaCE Cadaed
CaalliE.

~ EOCUI USCON EiRa EOIil Cadaed Uai EUzeiO CACIEACY Yi Caa0zeU Eia
Ca0aeNE CAAOAIE eCAaINIE Uai IACO CAUNO. aeiBaed DAR &YIIC Ul CaUaa
aU ENCal aUCAIE CaOeaeN 4330CUIE Uai EaeYiN AUCIE ASECI OzeN s COIE
Caaaed (3E4 Ca0==N CAOIOIE) Ual UNOAC Uai CAOCOE.

AiOC; Pl EUSN BEIN &4 CAA4UCE CaaONUE E4CEIE CAAEUCI ICRAE 1iC 4INIE
Uia Ca4aUE E3C. OICIE CAAOCAE ae/Aae PiaE UCAC ECAEOCaei Yi BCYE
CabazeCE 0ilU4

ab& C4A3UCE EUAN AREN ae0O=iCj seOER=ea PCEAE 44COEIICa AREN.



_ iOai &R EEIfl PACE Cédeed CAE( (EiIRG EAC Caa304P. aRak OED baseCE
AdeCa CaAiaN Aze CAAION Ase CAAONP RACH E&YNIa Ase CAEACE p&aeCE
3NE aCIiE.



EaEia NOwal 43aial Cadees. OV (EUIN 4DC Caaalal Vi 4Y0 aebE OED
C4EECia Ase CAAOCAE Az UCAC.



Eilil 8DC CaliCN OiUil EAPCAEIC EUTIACE Cadaed CAEI PAE EAINCAESC Ual
AUC|E EOUI4 windows.

&4CIUE: ADC BCa CarakieeEN &iiB ICNT EOUi43 aa iaCa OERE
CEOC4; OiEa EUli4 Cadaed EUI A3 iE5 EOIT4 Calised 40U windows.



iifi UAON aa C4PCASE
0ia0b@ CaAUICI.

PCASE AUICICE Cddaed C4a100 CAEi PAE EiYUAC. E



i00. OiEa AOCYE CaAUICICE CaaiYaeUE
A&\ CAPC/ESE C4aIC=NE.

iYU AUICICE Cadaed CaiCai RAUICT &



A~ o~

iDY AUICT Cddaed C4a100 CAaill iICAIC Yi CAPC/AEAE.



COEUCIE BCYE biad CaAda=Ca A4l AUICICE 304U CAAIA0E.



{Oai &R EEIifl 220U EsebiE CAOCOE:

caroY catapc&Ei {031 40 windows EE4Pi 8U4ae3CE C4EsebiE C434CAEASE 33
CaOCOE SECONE. abC dae CaAUICT CA4CYENCOI. 4Ciu Aa EUO CaOCOCE
CaPbIiaE bl 4C EUE&I aba CaaiOE.

Oi0E Cakoebif CaUCa Aze GTF ai C4aUICN CaPiCOi CaaOElla EaeCOGE auUa AllE
C&AI3OE.

Esebit CAOCOE CaakpoU Aze pTM dze AUICN piCOi Apia aCOCAE EOEIEa EUO
C3AI30E. b3 EEaRIa 3DC CaliCN ADC RCa I3COR {EPAE DMT.



il 8DC CAlICN 4EUGi4 DCRNE C4EIOia C43APE 4NA=O C43AONCE IOE ENCAI
CAEOUI4.

ADC Ea UNO 3AON C4aCae0 E@NiPE UiN OiilE Aze AOEIE ECAYE AEACA
EOU4 ENCal 3UiSE; EUGia 2=liE CAEIOia CA43APEE ANAO C4aAON bi iOii b3
C430RAE.

[EY {OEI CAAUICT Califl 8CYD CaaYUaed. windowsADC EUIN 3DC CAAUICI; fIE
AUCIE EOUI4



iaaU 8DbC CalicN ASECI EROACE 440N CAaPQIE CaaalaelE.
i1 3b¢ CauaON ADC RBaE aC ENiT Aa ipeed EN&Cal EOUfE 18CO CAUNO
"EEAPIE" C40=eNE Ual EREINAC .ADC EUIN 8bC CAAUICIH fIE AUCIE EOUI4

.....



AipCY EOU{4 EONIU Gp1 ECOEIICA 1aCO aNO4a 33iaiCE.

Eilil 8DC Ca4UA0ON OilCae0 CalaCO ==iYNO U4l ENacal EOU4 18CO CAUNO
COEliCa CaAOazeE CaiCO EU windows 4EPIfa CalaeCAEN seCap@U CaacpO
22CaAP2CO aRDC.

ADC EUIN 3bC CAAUICT; YilE AUCIE EOUia windows Ri iBaed CAAUICT Callil 4CYD
CaaYUaed.



AOCYE NAO Nvidia QuickTweak A&l ONIG 53C& windows.

iOal 4bC CaNaO EEQDE(P Ai & AUICICE DireesD Aze OpenGL Ase Cadaed C4aI00E
E4PCAIC 43 PC/EAE S4EEPE 34C/SE. EiEai D& C4PCASE AIOC Ual UaCON
4COEUCIE CAAUICICE CACYENCOIE aCaseOaea A4l ANEU CalseCN "IOCAD
CAUNO".



iO&i 4R ECIEICN CANaO CaaOE(la 4EaEE CAAICE CAAOCUIE QuickTweak UA
ONig ééCé Windows.

il CaN&aO Cabi ENiT UNO& && CaPCASE. Ea CIEN "daeCYP" Aze "EQEIP" AEIIiE
CaNao Yi ONi@ C433Ca.



11 D¢ CaliCN 4EU@ia TUa ENacal CAEOUId 4aANOCICE CaaiO&E CaaOENaE
EaeCOQE 2IICE aUCAIE aNROIE 3UIaE.

EUO aeII(;E CaaU(;aIE CaaNrSO|E EUEAI ANOCICE AOCYlE Ea(;ElE CaAEUCI
CAEi ERa4 aUCal CANOaaCE Nvidia seEi03 AICA CaUNO Yi CaAaUCE Az
CAEQEIPCE E4ACEIE CAAEUCI.

iOal 4bC CaliCN EEUDIa CaiUa 4aDa c;aAN(“)c;'l'c;E CaAOCYIE EACEE CAAEUCI
Yi ENC3l CAEOUI4. 33R3 Aa iRaed aDC aYll(; aabCNaCE C3AICA Az
4COEROCY CAAITCA =ADACIAC.



iiT 8DC CAliCN 4EUGi4 CAEUCN C430Ca3E CANAOIE (Vblank).

204 A|OC "EUBi4 vsYNC "i iOal aD(; EEPIia CaanNE Uai CaOCOE YaeNC
Eleed CaCaEUCN 4EOEI aEOCaaE aU aNIU CaNOa CaNAO| aaOCOE 203l
DaR EaUIACE EiliE AGCN AUa&i 33 aUi4 EIliE CaOCOE. &Ra Pl iaEl Ua DaR
084UE EONIE =ElaiU 4EfIE PAE laelE C40aNE.



AU4CP GNEU CaiaeCN 2eC4CIEYCU ECAEUINCE CaE( PAE EAINCAAC 4EOEI
4CYDE CaaYUeed Ual CIEICN CAON"&2eCYP" Ase"EQEIP" Yi GNEU
eCN"IOC£O AOCYIE".



AUACP aNEU CéaiaeCN &DC Elaed IYU CAEUINCE C4Ei baE EAINCAEAC.



bl &4C iE l“gouua EUO C4AaUCE CAE( ESE BECEEAC aAQICI_\_ICE PIf3E 84 ‘Dlrect)g
_ E@NIPE aaCOEE aU Directx 6 CAaEEE aeEalkia CUEACI Directx 6 Yi ENCal
CAEOUI4. Eilil 8bC CahCN iYNO Uai ENCaI CaEOU|a CaUaa Yi 20U CaEaeCYD

aU DirectX 5C4aE22CYP EiiE iEa EOUi4 CAAAUCE CabIiaE E@NIPE OIiiE.

COEIlla 3bC CalicN AbC RAE ENii EOU4 AAUCE biiaE aUiaE aC EU34 Aze aC
Ea EOU{4aC RAC iiE.



faRaB aa Efiil Ai ON aCaeO Ofbaed EAUACN CaPCAESE Ual CaapN Yaeb NGO
ONi@ C433Ca.



FOUid NOC&ES CAEARIT Ase AibCY EOUIEAC.
i1 3bC CaliCN ADC B&E 4C ENil UNO NOCAS EARIT AESCA Eiaia ERzeld Direct3D
A& OpenGL aa CépC/EéE.



il D¢ CaliCN ADC RBaE ENiT UNO pCASE ONi@ C4aaCa EEAEIN E4CE(
CAAEUCI.



i1il 420U Ca0=aeNE Uai CaédeelE CA30MIE Uai CAEOUIE
EiPE APa &a Cail C4APOI 4aIPE CaaUEaIE.

EOai 8b3 CaliICNCE EE



il 4DC CaUaON ADC RAE ENIT Aa iBaed CAIICN Caalil aCYD CaayUaed Yi B4
xPE EE|AYI,5 EOUI4 Windows.



COETNICa AONCN C4A0&a 40EQ a=OU O@i CA4aREE Uai CAOCOE.



AUCIE EUiia OQi CA3REE 42eOUa CACYENCOI daiaelE CAICAIE aaUla CAIiiE.



EOai aba (;ahCN(;E EEITiT 13CO UNO (;aAIN(;I (CaO(;OE, (;aaaeIE (;aNba|E
C4300IE Az CAE4YOizea; aeYPC 43AIAOE CAE( {UEAIAC alaed CAUNO).



YEi AGCN iiE iara EIOiO CAAUICICE 4i1aCO CaUNO Caa0a.



e

iOIN A&l CA4Ea0ib CaiCai s=eAUICICE CAE4I C4aOEISE 4AINCI CAEAYOizea.



YEi AGCN IiE iaRa Eliil EaOip AINCI E&YOized aUia.



EOai 4B aba CaPCASE EEIlil EaOip AINCI CaE&YOised COEACIC Adl CAEAI
CAEi EUIO YiacC.

4aCiUE: ADC BCAE CaEal CAEl EUIO EAC 4iOE ECAPCASE; fIE Eiiil CAEAI
C3APNE 43abUR.



1U4& C4Ea0ip Caaili CYENCOIC Ual EIA CAEOUIA.

Ual EIA EOUi4 B&EiseEN Dae E4YOlaed aEO4 Eaised C4UNO YP@j 1034 4B aDC
CalicN A4 BCYE NOCAS CA0COE C4aUNaeOE AEACA UaaiE CaEaail OzeY iEa
AINCI&C Yi CAEa0iP C4533COE Ca3UESI EaeCOQE C4E4YOizea.



COEla AONCN CaA033 434CASE a0OU OQi CA3REE U4l CAE4YOizes.

4aCiUE: ADC AOEIE OaeNE CaEaYO|aea aEOCIaE Aze YCNUE &EfIE
aaaaCAaE CaEUN 10 Eae(;a OaeY EUzel CaanNE EabCﬁElg A anUa(;
CaCYENCO| aiaraR iia/£D ElA CaEUIla aNE A&INI. ESINT 2eOU O@i C4aREE IiE
EN{l; fiE Ad EOU@ U4l ON "daeCYP" Az "EQEiP" 4EIOia CaAUICICE PE&
CabpOCA CaYCO4 C403ai 10EaCai.



Uil EUifa OBi CAAREE 42eOUa CACYENCOI U4l CAE4YOised ECaleelE CAICAIE.



COEIia UACON CAEiRa &ba 4EUI14 CAAOCAE seCAAOECU 402=NE C4E4YOizes.



COEIllad UaON C4EiRa 3DC &EUIia &PICN ucas eovie CaaediO Cabi ENIl EQEiPA
U&i AOCNE C4E4&YOiaea.

a4 CaaOEiOa AipCY EOUId UCaa EOYIE CaaediO E&CAC aPNCAE AYACE DvD &3
1ACO YR ENa&{O.



Eflil 12elE CAOCOE seUab Cadaea 43AINCI Adi E&YOizes.






