WD 03/ 085600 PCT/ US02/13571 1 SYSTEM METHOD AND COVPUTER PROGRAM PRODUCT
FOR GENERATI NG A SHADER PROGRAM 5 FI ELD OF THE | NVENTI ON The present

i nventi orwpeBaswe0 t o0 conput er graphics, and nore parti cul aCnUsey13sghadi ng
operations within a graphics pipelinel 10 BACKGROUND OF THE | NVENTI ON
Rendering and displaying 3-D graphics typically involves many cal cul ati ons
and conputations. For exanple, to render a 3-D object, a set of coordinate
points or vertices that define the object to be rendered nust be forned.
Vertices can be joined 15 to form polygons that define the surface of the
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nmonitor. Along the way, vertices may be rotated, scaled, elimnated or
clipped because they 20 fall outside of a vi ewabl e area, lit by various

lighti schenmes and SOWCGS’MM]COH“ The processes
involved in rendering and dis - ct can be conputationally
intensive and may involve a |arge nunber of vertices. To create a 3-D
conmput er graphical representation, the first step is to 25 represent the
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nodel s ar e de u up 9 ﬁgetrl c 1§OI ntgl within a coordinate system
consi st i ng®Bf ek ’5?1099‘3{ 17 ERST RRELE- axes correspond to width, height,
and depth respectively. bjects are defined by a series of points, called
vertices. The | ocation of a p0| nt or vertex is defined by its x, y and z
coordiHates. Wien three or Ba ‘ 3 ENTIQY are connected, a pol ygon
is formed. The sinplest pol ygon is a tr| angl e WO 03/ 085600 PCT/ US02/ 13571
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speci al i zed equati’ons and processing unique to 3-D representat’i on.

Once the vertices that define an object are formed, the vertices must be transformed

from an object or model frame of reference to a world frame of reference and finally
to 2-D coordinates that can be displayed on a flat display device, such as a monitor.
Along the way, vertices may be rotated, scaled, eliminated or clipped because they
20  fall outside of a viewable area, lit by various lighting schemes and sources,
colorized, and so forth. The processes involved in rendering and displaying a 3-D

object can be computationally intensive and may involve a large number of vertices.

To create a 3-D computer graphical representation, the first step is to
25  represent the objects to be depicted as mathematical models within the computer. 3-
D models are made up of geometric points within a coordinate system consisting of
an x, y and z axis; these axes correspond to width, height, and depth respectively.
Objects are defined by a series of points, called vertices. The location of a point, or
vertex, is defined by its x, v and z coordinates. When three or more of these points

30  are connected, a polygon is formed. The simplest polygon is a triangle.



10 For a long tinme now, 3-D rendering systens have been able to describe
the "appearance" of objects according to paraneters. These and | ater

met hods pwows@eseod or t he parameterization of the percei ve@dCraisor/135f1 an

obj ect based on the position and oriéntation of its surface and the |ight
sources illumnating it. In so doing, the 15 appearance of the object is
calcul ated therefrom Paraneters further include values such as diffuse
color, the specular reflection coefficient, the specular color, the
reflectivity, and the transparency of the material of the object. Such
paraneters are 34j gﬁ?éé e CRARIMS Gohfchifig h AEmbBASK N ﬁlﬁ&%ﬁﬁ@l@ﬁﬁe@f t he
object. 20 Early systens could only ascribe a single value to shading

par anmet er ssuafades dremepeesehisy by enpinasting vweny small palydonmiThevievaelrosd t he entire

rface of .t he object. ter st ens .al | owed . for the e of non-uniform
;s);r amet er sSHEPF SR %ﬁeéﬁé?%gg?n O‘i?tﬁg‘fsa’ﬁEg%d\ﬁh‘f"]&ﬁﬁﬁ{nﬁﬁ'fevﬁ&géuﬂf er en;J 1/al ues

over diffe Dt dBec@dbE&dmedk RIS BEDID ShsSBefaed thegchni ques
have beSfen %chg%ut%}g&gaz%sg{i b(gﬁ? he }\?alnagcsﬁ%e?ken by 25 tﬁ‘gfs;g non- uni f orm

par anet er sDabjdches wamaelsrepdared omh 2tIh display sctetts, howrelas éie dataoefedur al

shadi ng and texture mappi ng. Texture nmappi i s, pi xel bhased and resol ution

dependent .Sopﬁ"&%lé%fﬁ‘sgfapgﬁéﬁ%ﬁ@tsdfg ‘?’fg‘?%é’%g’g'ﬁﬁg%rﬁﬁte‘g? REBUSH a material at any

poi nt of - 3 Eal ; i en call ed
atrénsif&gﬁgaré rgh'é)c fﬂ{ph;;éﬁt@ BRAG&E I ﬁ%iaéﬁga;i PitibH&id HBcdsSih

t he procedura In IS space g paraneter space. The
obj ect i s tUniguetoskD'repmesdnitmionr i gi nal 1 WO 03/ 085600 PCT/ US02/13571 3 D,
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of thelY surface of the obj ect are defined as a result of the procedural
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globally referred to as the shading parameters of the object.

20 Early systems could only ascribe a single value to shading parameters and
hence they remained constant and uniform across the entire surface of the object.
Later systems allowed for the use of non-uniform parameters (transparency for
instance) which might have different values over different parts of the object. Two
prominent and distinct techniques have been used to describe the values taken by

25  these non-uniform parameters on the various parts of the object's surface: procedural
shading and texture mapping. Texture mapping is pixel based and resolution

dependent.

Procedural shading describes the appearance of a material at any point of a 1-
30 D, 2-D or 3-D space by defining a function (often called the procedural shader) in

this space into shading parameter space. The object is "immersed" in the original 1-



15 Consequently, generally the process of shading has been nornalized to
sone degree. By passing source code designed to work with a shader into an
appl i cat iwn,03@8568thhader becones an object that the appli caPCosiry3s71
create/utilize in order to facilitate3 the efficient drawi ng of conplex

vi deo graphics. Vertex shaders and pixel shaders 20 are exanples of such
shaders. Prior to their current inplenentation in specialized hardware
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adds a slot of flexibility to the shading process because of the range of

functionality that a 30 standard processing chip offers, the incorporation
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i npl enented in software into speC|aI|zed hardware. As a result, today's
pi xel and d@mmenesﬁadebscamanpanEWEnneuaasdospsnaabmaadVﬂﬁdmprogrannable

har d hi t t h i xel
engi neld negabtics disirdly e erbingRER R R thobliian PSR uE S0BR bt or e
required. SRueSkatordagh blicaRst §Rclopef RAdesRA tﬁ@@@a&ﬂﬁ){ebﬁﬁﬁh&% &aye done an

adm rabl e Job of supporting vertex and pixel shaders as far as they go,
but it is pmgranbde\@hmeﬂ@mdfpotcadidsm cach poigsam ﬁarmoeqntmlly maryingrthiodiparhadi ng

options wi thout mafull-fl ed ograrmers 15 WO
051 085800 PERHEEDIT YIRS bpy S BHERE U ST oL KERTE et od. and
conput er pﬁggﬁgﬁbg&oduct are provided for generating a 5 shader program
Initially, a file associated with a graphics effect is a selected. Such
file iB5then read and processed. A shader programis subsequently generated
based
S Consequently, generally the process of shading has been normalized to some

degree. By passing source code designed to work with a shader into an application, a

shader becomes an object that the application may create/utilize in order to facilitate

the efficient drawing of complex video graphics. Vertex shaders and pixel shaders

20  are examples of such shaders.

Prior to their current implementation in specialized hardware chips, vertex
and pixel shaders were sometimes implemented wholly or mostly as software code,
and sometimes implemented as a combination of more rigid pieces of hardware with

25  software for controlling the hardware. These implementations frequently contained a
CPU or emulated the existence of one using the system's CPU. For example, the
hardware implementations directly integrated a CPU chip into their design to
perform the processing functionality required of shading tasks. While a CPU adds a
lot of flexibility to the shading process because of the range of functionality that a

30  standard processing chip offers, the incorporation of a CPU adds overhead to the



on the processing of the file to apply the graphics effect to an object.
Thus, a shader program may be correctly applied to an object for display
or ot her worppos®se 10 I n one enbodinment, the file may be Perasvrdsirom a
library of files each associated witH a uni que graphics effect. Further,
the file may include interface data capable of being processed to generate
t he shader program for different graphics application programinterfaces.

iml . the fil i pcl ' [ bl f
bei ng. pr ocuedan R s pshpicest Nk R AR FAF LB P P TR e o

gr aphi cs pihpelwRaitdd stdies.ns. Thus, the file may be processed in a way to
gener ate shader prograns for working in conjunction with various different
graphics application programinterfaces (i.e. Opend.(r), Direct 3DIM

etc.), and a varjety of platforms (i..e. hardwar I aphi oY)

manuf act ur ed byﬁb‘iaﬁ' f %’PE%‘E’ eé@hﬂ%ﬁfh@%?s m%’@“ﬁ%é%ﬁ%%?%%%?%@ﬁ e,ﬁ Pe file
may be awr i Aigey tb ﬁm%,f@ﬁ&r%ﬁa!itp|p?evﬁlafsma1p1érﬁé}gé@_ﬁl%oﬁwka intdWpegighRd the file
may include a“text file. Still yet, the selecting, reading, processing,
and gener atdrdyanenixs beesudty toideyls pirel andi vieitezk slepdars darqtreplemertedps e, Conponent
Obj ect Model . ., plug-in, etc, 25 an option, the file may take the
formof a ﬁﬁ?‘é@%’@ﬁg?@%ﬁﬂm@m&d‘ygﬁc WS- descriptive object for
identifying a graphics effect associated with the file. Further provided

may be a requirenents object for identifying requirements necessary to
generat e t he shddfrtupately, progr80ming D8l 088 6EMPET NS ZhgBETNece@IlTIess, t he

fil i ncl ud i ts, wth had i t ed
based B HEelERRAT GHke0S TR GG PO Bt U e LS PR AL Ude. &
def aul t Se&reﬁfonr(%@%@?gﬁtﬁms W EdbaBY: B8iaBk; ﬂs'af é%ﬁ@i}:!ﬁltg@@l‘té)@hﬂcpr ed.

Optionally, the re ments may I nclude a ca bac unction. 5 The file

may f urt hepixelrshhdite aafap bsitheligbybufit is hadeviasdevwsogilent atists ratihe wath
executing the graphics effect in a.plurality of erati envi ronnent s
(i.e. plat YBI08 shadneoritpng pyithqut hwgrgg,tﬁg@&ecépsfglﬁﬁg{ﬁ?ﬂ Sggfja?aer code segnents
may be org@%g%glgﬁérg terms of the different operating environnents. Thus,
the presen odinent may 10 optionally be used as a reference for

obt ai ni;ng desired shader code segnents. During operation of one particul ar
enbodi ment, the processing may include



initializing an interface. Such processing may further include registering
custom types and/or custom functions. Thus, the shader program nay be
gener at edwbagesséon 15 the regi stered customtypes and/ or @atusny/iasncti ons.
By this feature, the present enbodinmént allows a user to custom ze the
resulting shader program Still yet, the processing may include setting up
a plurality of objects, selecting one of the objects, selecting one of a
plurality of graphics effects, selecting 20 a render pass, setting up the
render pass, and drawing the object with the selected graphics effect. As
an option, the render pass mMpisOtostRE SHPriYINV@NGiog to paranmeters so that
t he shader program may be generate ased on the paraneters. Further, the
object may be drawn with the sel ected graphics effect utilizing attributes

supplied by an application. 25 During a repderin s, it my be
det er mi ned \A/netfgé‘?eﬂﬁﬂff@dr“é’ﬁﬂjé‘?er%%@g pregycLgre pg%\gdgﬁ’%{ B3 e cfer _pass
sel ectad 'sfhaﬁ@'g)?oér%'ﬁq §hitia Ay Se3le 8¥doeatedHikl nga%)hicts efTBot is PEeleRéErgicned

whet her nore obj etts exist, and anot her object selected if nore objects
exi st. Stifileisythen réad andpbecestetle Anshadet pabgeigs suhsequegtlyghnaratedbisedt s exi st

30 and anot her graphics_effect se]ected jf r raphi ¢s .effects.exist. WO
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program f InNg 1n con on to " proces ' e.” Thus, the shader
programis generated based on the processing of the file to apply the

graphics effect_ to the qbject, As ntioned_ earl ier, pr qcessi ng
incl udds setti n]@%ilﬁe&lbﬁ’ldﬁ’ﬁ%ﬂt’itp?%%ﬁmagg? dgete ’??%&lfm@yﬁ%?iﬁé’éﬁf ve of the
applicatiop.lr . . S Dol L& may be
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sel ecti ng apaslaphbeing ppaeiedts genepatotreandon pargran dor diffarenegrephitng 10

i npl enentation data representing a plurality of djfferent hardware graphics
pi pel i ne  anPHeFINNRIOFATATEIRCEH dn @ sImaiarTpHICRElg ,lleﬁ%ydﬁ’glflé‘?s are received

based on ti Flﬁth%lit%&f%%?%&h%ﬂ%ﬁ%ﬁa%gﬁ%&3’5&39&'&’to -h%negﬁé( tﬁﬁhﬁg?g@aﬂqﬁﬁh of the

har dwar e gr I'CS to use~based a n part on the

par ametser sdiffByent har@wadesdrgphicd pipelireipdatermpr Ggughd Slegedyeegiracksfarinase wi t h
t he appropriate hardware graphics pipeline 15 platform  As an option, the
deci si on away ® senFete SrdenisogamahRir BTk g RceR Upstm Wit variusdtisse i s to be

used may be based on. WELAS ant (e RILATE! 6hhRS, 15782 8bomfic h&hAY

variety of platforms (i.e. hardware graphics chips manufactured by different

companies).
20
In another embodiment, the file may be written in an extensible markup
language (XML). Moreover, the file may include a text file. Still yet, the selecting,
reading, processing, and generating may be carried out utilizing an interface [i.e.
Component Object Model (COM)], plug-in, etc.
25

As an option, the file may take the form of a data structure having a textual
descriptive object for identifying a graphics effect associated with the file. Further
provided may be a requirements object for identifying requirements necessary to
generate the shader program.

30



supplied. Still yet, the decision as to which of the hardware graphics

pi peline 20 platforns nay be used is based on whether the paraneters are
under st oo O(03/0856p0 abl e to be correctly interpreted) by treTaspl/idsati on.
Once such deci sions have been made, a&ttributes of an object are mapped to
the paraneters. Fromthe perspective of the interface in the context of the
present system 25 enbodi nent, the objects are set up by generating

i npl enent ati on data.representi a_.plurality.of .djff war e

Bl rent 3t on ok G AR SRE N e B W bl S e
i pl ement ab} Qoeddhded ol the teqiftbmehtS ST Finefal aRerenirkiBentd mayandludics i on Wi th
the appliCation to decide as to which of the hardware grggh[cs pi pel i ne

pl at f or ns defauitset dirsquiramenth &vhidr maeberrion3ly Wetos igBseb OPoHalB02/ 13571 8
Optionally, the, inplenentati on data ge generated by determ ning

whet her t ARe tapreR Wﬁ‘&a&&&ﬁi@ﬁﬁ%" Pheline platfornms neet a plurality
of requirenents. Mreover, the inplenentation data may be further
generated by sorting the different hardware graphics pipeline platforns
that meet the Srhedijoinayrferbe inchsdorplatadity of thadertvedé seamepmitreppeblagéwork is a
conputer-inplenmented nethod for generating . a license reenent. Initially,
a license eé@?%&éh? SEPRILSFLFGH M %ﬁ‘ﬁaﬁﬁy P.éof_? H‘tgiqnivgal.]mfi&gp;e' rTF"Ffttgigmassoci at ed
with the lih%%%&t%eﬁ@%ﬁ%e,a&ﬁ.%c?@ﬁmdrfcb@éjse nfsfni;lé}j_l?éb_@ﬁ{i%dmhned as to

whet her one“or nore f s are not distributable. it is determ ned that
one or nonemis dfiake differamd bpething érviroainents. Ahng thapresdnd smbedimesnimay s i ncl uded

in the |icense agreenent. Another conputer inplenented nmethqd is provided
for dédPer rﬁpﬁpﬂ@}bg\h‘i-’e‘ﬂsﬁélas aiéelgnch Oéopglpn&?gstﬁqspg@@gﬁ? co &Eﬁnﬁ@f'hod may
include identifying a file stored in nenory, determ ning whether the file

is distributable, and sinply indicating whether the file is distributable.
In order to al |Duyigg tixeationmfohs patticylapatpbodiment, thenocesssing hetyshdads pr ogr am

20 an optional graphical user_interface i rovi ded. I.n use, the

af or ement iiBiHelzige ap Antedacee Uk PrasspIzamay g’&%ﬁ&’é‘ﬂﬁﬁ? eSS Prae %“15&1‘?1 gr aphi cal
user inter . r , r i | ng
altered b)};]ge%ﬁagg}rz S{J%]@i[nzflu{rl%ﬁ)fl %’e@g@égﬁi Sg géérﬁg%%rggﬁﬁ?&éﬁﬁ%égéﬁﬁar@ %)%dr)ﬁ cul ar,

t he gnaphitasrapist@sd coRymhges apdbt eusaim hgictignal Bethidfehbtyres thepresegt

paraneters, and the shader program may be ?ener ated based on the altered 25
par anet er smodincAaHEs Raser tﬁﬁ?“ﬁ@!@r%%lwé?l 11§,ehgden B8 af or enent i oned

file. Another graphical user interface may al so be provided in which a
plurality of

* Still yet, the processing may include setting up a plurality of objects,
selecting one of the objects, selecting one of a plurality of graphics effects, selecting
20  arender pass, setting up the render pass, and drawing the object with the selected
graphics effect. As an option, the render pass may be set up by pointing to
parameters so that the shader program may be generated based on the parameters.
Further, the object may be drawn with the selected graphics effect utilizing attributes
supplied by an application.
25
During a rendering pass, it may be determined whether more render passes
exist, and another render pass selected if more render passes exist. Further, it may
be determined whether more objects exist, and another object selected if more
objects exist. Still yet, it may be determined whether more graphics effects exist,

30 and another graphics effect selected if more graphics effects exist.



graphics effects are displayed for allowing a user to select one graphics
effect. Such selected graphics effect is then displayed as applied to an
obj ect uswog@3asfend e. 30 Further, the file is nodified bas@dTarsousisrl i nput
and the file is processed. Thus, the 7shader program nmay be generated based
on the processing of the file. WD 03/085600 PCT/US02/ 13571 9 As a further
option, the interface nay be capable of generating primtives. Further,

the file may inglude syntax includin n . . ent. Still
yet, the file ARyssoBRBRLPE G tAEHs bR Ao Ba R BB hoBRR T | o
code. 5 Thes8natet i Mekfed¥anipaRticaiod HegRhEREeKorkiny éNédnpimctbh ko becone
apparent upon reading the follow ng detailed description and studying the
various f preesssa file. fThes, thy shadergmogram in@enaried Hewd opdre pogessingsfthe 10 BRI EF
DESCRI PTI OF TS,E DRAV\F\NGSffTQ% or ﬁw ng and ot her aspects and advant ages
are bet t efIGRAPPL S FPHEFEIECIR NG hwi ng det ai | ed description of a
preferged enbodi nent of the invention with reference to the drawi ngs, in
which: Figure A is a block diagramof a digital processing system in
accordance Wi tAs mesioandealiers tie pra@sfing incdudessdtting npgplureléty 04 nore detai | ed

di agram showi ng _the internal. s ctyre.of.one exenplary enmbodi t of th
h:ar gwar e ngﬁﬁig&orﬁiﬂ!ﬁé?qr??éc%‘fe ‘T—fittB%?@’Lilc faon T‘St?‘ﬁf F’gtqu%%pﬁeﬁng?lfsgaenesoan ©
exenpl ary efﬂbbﬁjﬁﬂéoﬁﬁtthfg%agﬁﬁ r#gﬁ(?gpltié?le& BYSLRE P [IRNAEIRI e WHR @Btaphits

accordance wt ne [ .- Figures 1B and 1C each illustrate a nethod
f or gener affestgsaecsing deraphicsgipplivation pregremrivtarfees, wid teceivegenbodi ment . 20

Figure 2 illustrates an "effect binpding" hod.by. which objects are set u
in aéor &&HE@%@IHHéé@rr‘élirﬁﬁl?tl&%)_éd?ﬂﬁf‘htgioﬁ g‘ﬁtﬁgergéa r‘igap%c B]lpgﬁ%’e P
|1 ustrat ghyRoEbRGE chafic GR0EHAINAG, bAIBhERRE R BhdARRESENt I Ng 25 2

plurality erent war e ‘graphics pipeline platforns, in accordance

wi th openapiepten2didn dhtaFiFgrther, # . may be decided which of the hardware graphics

pipeline platforms to use based at least in part on the parameters. By this design, the
shader program is generated for use with the appropriate hardware graphics pipeline

15 platform.

As an option, the decision as to which of the hardware graphics pipeline
platforms is to be used may be based on whether the parameters are capable of being
supplied. Still yet, the decision as to which of the hardware graphics pipeline

20  platforms may be used is based on whether the parameters are understood (i.e., able
to be correctly interpreted) by the application. Once such decisions have been made,

attributes of an object are mapped to the parameters.

From the perspective of the interface in the context of the present system
25  embodiment, the objects are set up by generating implementation data representing a
plurality of different hardware graphics pipeline platforms. Parameters are then
generated based on the implementation data. Still yet, the interface works in
conjunction with the application to decide as to which of the hardware graphics
pipeline platforms to use based on the parameters.

30



Figure 4 illustrates an exenplary nethod by which it maybe deci ded which
of the hardware graphics pipeline platforns to use, in accordance with
oper at i orwD18/08800 of Fi gure 2. WO 03/ 085600 PCT/ US02/ 1357 PCTAKOFHIIfar e 5
illustrates a business nethod associ aed with the present invention. 5 WO
03/ 085600 PCT/US02/13571 12 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Figure 1A is a block diagramof a digital processing system in accordance

with 5 one e I t.. Wth referen t i puier graphics
System i o pr ovideanah e T gRSTRTLREN R bbby BB 312

comput er 1feiae {&dﬁﬁe@ﬂﬁl&awa%rgeaphws%ﬁwﬁl@lpﬁatfosms‘ measa pluadiess®dr 11, which
is connected to a comruni cation bus 12. The bus 12 can be inplenented with

one or norequirmegisaiMatecyarcthe isplemedtagion tatepmaydreefurtheyi genemied i ons; f or

exanpl e, a typical. personal co t.er .inclu chi kn as north 10
bri dge andog%’gtﬂﬁe %f@%&gﬁa?”ﬁ?gr % H{eeqqae%ﬁmglt %@eﬁg%des a main menory

14. Cgnt ercgixle h&(software) and data are stored in the main nenory 14
whi ch nmay t Lke the formof random access nenory (RAM. The conmputer also
i ncludes a hardware graphics pipeline 18 and a display 20, i.e. a conputer

moni tor. 15 The conputer .1 al sg inclyde a secondary stor,age 16. The
secondary storﬁasé‘écq%séi“ﬂ@ltgﬂggg@% g@‘?&‘ﬁWﬁT > AZOH&RP r'b‘flg%nﬁp%\gegand/or a
removabl e SLolARe glglg%gytg‘l[% 3 f’é@eﬂsfég‘reéﬂlé}ﬂ. fnifihigp El)ﬁcgﬁs% logFbeinégs steredBONEL i C t ape

drive, a conpact , etc’ The renovabl e storage drive reads from
and/ or wr ith@8ortyds @enidfiml e, Skeonmgeiatediwith the ligenselarekmenirareranner .  Conput er

prograns, or conputer control logic algorithns, 2Q.are stor i,n.the main
memor 014 ideifigd. {tH%t@B@SWHQH‘?dé‘g & ‘éfgatg%?neﬁmff&%W&f%?ot_‘{bﬁﬁ%‘}tg% when
execut ed, I?H?%Jieeceﬁrnﬁ FRIPH n:hg'ett?esp.ﬁ@ LOr dik¥iBitaBdSa hstnaistIef e terENDr Y 14
and storage Are thus exanpl es of conputer-readable media. In one

enbodi nmentis idchelet @ctheiligtes dgeechenset forth are performed by the 25 hardware

graphics pipeline 18 which nay take the form of hardware. Such hardware
i npl enmentation may include a mcrocontroller or any other type of custom or

appl i cat | on SPegidhi& B0 BBl RhicAUhdindd SR vialdYoy ieARSIDSIARR 0di ment

the nethod of ‘the pres ntion may arried out in part on the

pr ocegsor zlflehy distidyitadie. Suchmmpihet mpy oghaleidénmifydg b fild $teredan memempry 14
and/ or the secondary WO 03/ 085600 PCT/US02/13571 .13,
determining whether the file is distributable, and stmply indicating whether the file

is distributable.

In order to allow a user to visually experiment and use the shader program,
20  an optional graphical user interface is provided. In use, the aforementioned graphics
effect may be displayed utilizing such graphical user interface. Further, the graphics
effect may be capable of being altered by a user utilizing the graphical user interface.
In particular, the graphics effect may be capable of being altered by altering
parameters, and the shader program may be generated based on the altered

25  parameters. Such parameters may altered by tweaking the aforementioned file.

Another graphical user interface may also be provided in which a plurality of
graphics effects are displayed for allowing a user to select one graphics effect. Such
selected graphics effect is then displayed as applied to an object using a file.

30  Further, the file is modified based on user input and the file is processed. Thus, the

shader program may be generated based on the processing of the file.



storage 16 of the computer 10. One exenplary architecture for the hardware
graphics pipeline 18 will be set forth during reference to Figure 1A-1.
Figure 1AWO0o3losissirates a nore detail ed di agram show ng treTiusozrasal 5
structure of one exenplary enbodi ment 9of the hardware graphics pipeline 18
of Figure 1A. As shown, a geonetry stage 151 is provided which transforns
primtives into a screen-aligned coordinate system O her conputations
maybe performed by the geonetry stage 151 such as lighting to determ ne
the visual properties (e.g., <color, surface normal, texture coordi nates)
of each vertex xdesgiths dificheRiteifhde iBBbe cababld b€ gérepniigqrimmidveser t i ces form
the input for a rasterizer 152. The rasterizer 152 conputes a fragment for
each pi xelFugberpthedilbmayandiuds a syméaxpinelaflinganmepa tpgpad agenteals itdl ored wit h

the fragnent i ndi cates whi.ch portions of,the pixel.th . t covers. 15
Al so incl JB%quntﬂe Blaé'ﬁ’gc?é‘l’a@%gp Tefpneiiibh Smp ﬁee&(?l}dn&a foﬁ?%%?%%?? e.g. by
applyigg texture maps or shader prograns to the fragment. Such shader

prograns may be generated in various ways. One system and nethod for
gener ati ng t he Thhsdand otheragvantagasiof thelpgessat inverrtion widrhsrerae epRarety ugpat er

detail. It should_be noted th in the 20 context of t r esent

descri pti 6?ﬁd1%t§8£‘?ﬁ°m”8§ﬁﬁtﬂée ?fc?}étf%’rm%c)gt'{fgﬂge e¥%‘6‘érr}flg“gers§§?1§ns, pi xel
shader prqg&@ﬁg& or any other type of program capable of shading. An
optional sanp expansi on stage 154 generates nultiple sanples for each
fragment. 25 Wth continuing reference to Figure A1, after

mul ti-sanpling, the individual sanples are sent to a raster-processor
(RCP)1955 as if they were regular fragnents. The raster-processor 155
perforns various operations on the fragnents, including z/stencil testing
and color or al pha blending. This may require the raster- processor 155 to
read a frane buffer nmenory 156 in order to retrieve the destination WO

03/ 085600 PCT/US02/13571 14 Z or the destination color. To this end, the
final pixel color and Z are witten back to the franme buffer menory 156.
When all primtives in the scene have been rendered in this manner, the 5
contents of the frame buffer nenory 156 are scanned out by a video refresh
unit 157 and sent to the display 20. In one enbodi nent, all of the

f oregoi ng conponents of the graphics system 106 except the frane buffer
menory 156 (and possi bly other nenories, such as



10 texture nenory) may be situated on a single sem conductor platform O
course, the various nodules may al so be situated separately or in various
conbi nat iwp3085606em conduct or platforns per the desires @CTUse2/usser. An
interface may be used in conjunction Wth the various conponents set 15
forth in Figures A and 1A-1. In one enbodi nent, such interface may include
at least in part the Qpen Gaphics Library (OpenG.(r)), D rect3DTM
application program interfaces (APIs), a proprietary application program
interface, or the like. In use, a shader program nay be generated for use
wi th the shader 153 of pBi@eiDasEPTIONOF THE DRAWINGs 2 Single file associ ated
with a graphics effect i's a selected. Such file 1s then read and
processed. In the context of the present description, a file my include

any type of da truct t ream.of da net C tc
ca);;ab?lg of con&@ﬁ %f&g?lﬂg apﬁpﬁﬂﬁﬁﬁstpe‘gﬁan‘g i‘f‘?gt&é?s %?% r%r%%gﬁ{sougs%ggﬁent ly
gener aged thé)i%ﬁggzlrfg'ﬁéti]%dﬂfeﬁ)&ﬁﬁl%h R a preférigl dhbRlithentalwhe/invB@iogreighi cs ef f ect

to an object. More 25 information will now be set forth regardi ng various
exenpl ar y r¢fechoé tpube diawiogs; mywhigh: out such functionality. Figure 1A-2
illustrates an exenplary file 160 that maybe used to generate a shader
program in accordance with one enbodinent. It should be noted that the 30
present file 1 [ sPEEMI BMAdchrdbiiee cont ext  of
t he foregoing %?%ﬁggéggﬁtﬁz&%f %T&gggéag%[ag%&eéﬁ?lf 90r any anot her

ar chi t ect with aesdntbedlimdid. 03/ 085600 PCT/ US02/ 13571 15 An exenplary file 160
is set forth in Appendix A The lines in Appendix A are nunbered for
referdAce. 5 In one enmbodinent, the file 160 maybe selected froma library
of files each Pq 09424 fls ﬁ%@a%&@ﬂ&h’ﬁecﬂ&@@%%ﬁo@fﬂgecﬁé1nté1‘ﬂﬁler nal ly, such
i braries may us a particular class. Such class may be a hierarchical

dat abase \guytusd éfidnerexémphary etheodimyst cfithe hardwarg gsapbpaoptipdlinglo§ Fegude
functions, and all ow user-defined types and functions to override and
interm x WA%h the pre-existing functions. OQther functions 10 may al so be

i nvol ved including volatile functions that have the same structure as a
regul ar functi on however, volatile functions are al ways execut ed.

Addi tiignal Iy, & B2 ilfusERRB N ekegarydile thapangie used Wepaadenci es have
changed, as in t e case of a reqular function. Any function called by a
vol ati | e fshaderpergram, ial aseordpregtvaln one sptodimend- for the duration of the
function. The class is where files 160 may be stored and 15 accessed at
runtime. Further, the class may be dunped to text at any tinme to
facilitate debuggieg1BaadaCchic ilNGiras MethePior @enerbing citader prayrabe conpi | ed

in order to make sure that [|inks
in accordance with one embodiment.

20
Figure 2 illustrates an “effect binding” method by which objects are set up in

accordance with operation 1080 of Figures 1B and 1C.

Figure 3 illustrates a method for generating implementation data representing
25  aplurality of different hardware graphics pipeline platforms, in accordance with

operation 212 of Figure 2.

Figure 4 illustrates an exemplary method by which it may be decided which
of the hardware graphics pipeline platforms to use, in accordance with operation 218

30 ofFigure 2.



point to a valid field of the sane type, and that functions are well

formed. As an 20 option, the function strings nay be conpiled into an

i nt ernal WQtogngwoe style representation. The class nay al POTASPPOST1
just-in-tinme conpilation, so that if & function is never called, it is
never conpiled. One may conpile sub-trees of the class as needed to ensure
| i nks and functions are correct and fully specified. 25 In another

mbodi ) I
(a0 | nor eoveritm it g g ke e et R Balhlop. 7Py 0 0°

160 shown in Appendix Ais in XM.. As an option, the file 160 may i nclude
i npl ementation data 161 capable of 30 being processed to generate the
shader program for different hardware graphics pipeline platfornms. For
exanple, the inplenmentation data 161 may represent a WO 03/ 085600

PCT/ US02/ 13571 16 variety of platforns (i.e. hardware graphics chips
nanufaﬁtured by different graphics conpanies for various purposes). Stil
yet, e file 160 may include interface data 162 capabl e of being 5
processed to generate the shader programfor different graphics application
program interfaces. In particular, the file 160 nmay be processed in a way
to generate shader prograns for working in conjunction with various

di fferent graphics application programinterfaces (i.e. OpenA.(r), Direct
3DTM etc). In Appendix A the tag "<inps>" at line 30 designates

i npl ementations, and lines 31 and 378 designate the 10 begi nni ng of

Direct XTMB and OQpen@.(r) inplenentations, respectively. Wth conti nui ng
reference to 1A-2, a textual descriptive object 164 may be provided for
identifying a graphics effect associated with the file using intuitive
text. For exanple, the graphics effect may include a "shiny"
characteristic, as shown in 15 Figure 1A-2, and at lines 2 and 3 in
Appendi x A. O course, any other type of visual effect (i.e. notion blur,
etc.) may be described by the textual descriptive object 164. Ideally,
such textual descriptive object 164 allows an intuitive identification of
the graphics effect associated with a shader programto be generated. 20
Further provided is at |east one requirenents object 166 for identifying
requi renents necessary to generate the shader program As shown, various
requirenents are set forth for each of a plurality of render passes
identified by way of pass identifiers 168. For exanple, each render pass
may have different required textures, render states, multi-pass effects,
and sources of L-vectors, as well as 25 tangent space requirenents, texture
type requirenments, or any other type of capability required to display a
shader programcorrectly. Optionally, the requirenments may



even include a call back function. In Appendix A, the requirenents for the
Direct X8 are potentially different 30 for the three inplenentations shown:
(1) inplewonBasicom 1, starting at line 32, has its requi PeEFarsIy13¥escri bed
in lines 37 through 50; (2) inplement&ion 2, starting at WO 03/ 085600
PCT/ US02/ 13571 17 line 185, has its requirenents described in lines 190
through 199; and (3) inplenentation 3, starting at line 282, has its
requi renents described in lines 287 through 296. Note that inplenentations
2 and 3 have the sane requirenents, but inplenmentation 1 has different
requi rements. 5 In genpipabriptitiv 6FGHE PREBOUIGEDEMBODMENES a default set of
requi renments, whi ch ey be optronalTy customtailored. Such tailorable
requi renents, or "tweakabl es, represent artist-controll able paraneters
for shader- speC|f|c i kabl es .ar.e ir ram
but are not ne@é%%%ﬁlmlfgl?ﬁlsﬁw%rfa&}gﬂé %rﬁﬁgsgﬁ’g%g“?%l% a%g?[ﬁgﬁce gger
program ayt ho ,{nﬁ?(lﬂﬂ-}én{jewl %e%/Fén%thpﬁTm o ié&lpﬁl’f@%@iphms(sgﬁtalﬂhi provizkefiose to
u

artist”manip i on es may refer to any reQU|renent ranging from
a transparigneayfbaqinleniantaiusidgreoryreenl 0f Adtecompntgs 18 inclpdds gae pPRMELS
exenplary tweakables in the context .of the

160 of Fi | 15
Table 1~ progssioahredsas pragasiArdd swhichds ?‘?fﬁlﬁctﬁéﬁfﬁeae Qom‘ai‘élg%ﬁtﬂ%?? 5 2. f%ee =
, val ue’ g)Hf’ ig o eQe:. H)plelggﬂt%& Wi AT h{o\fe 1r{te>grat§§ Efrélﬁﬁ é}ﬁfﬁérfbrmtsﬁﬂi@ logiype =

value > '<String type = "value" content
= A ?@ﬁ&ioﬂﬂ%@&éﬁiﬁw a t&@cal@ﬁrs@ﬁﬁlrdong)um nm:h;dds ghlp'S knwm asnowty| ue"
content = "slider" /> <float name = "m e" ="0.0

con
"> <fl DoatbridgerendssoutiniRridgs ghaps- Th%gog@uteré@ %H’t“éﬂ‘ées'a anén i? {oat name =
‘step” ty p(?ontrol Yoglcuéoﬂwares]t €0bata areStored {ithe main memory 14 which may take the

form of random access memory (RAM). The computer also includes a hardware

graphics pipeline 18 and a display 20, i.e. a computer monitor.

15 The computer 10 may also include a secondary storage 16. The secondary
storage 16 includes, for example, a hard disk drive and/or a removable storage drive,
representing a floppy disk drive, a magnetic tape drive, a compact disk drive, etc.
The removable storage drive reads from and/or writes to a removable storage unit in
a well known manner. Computer programs, or computer control logic algorithms,

20  are stored in the main memory 14 and/or the secondary storage 16. Such computer
programs, when executed, enable the computer 10 to perform various functions.

Memory 14 and storage 16 are thus examples of computer-readable media.

In one embodiment, the techniques to be set forth are performed by the
25  hardware graphics pipeline 18 which may take the form of hardware. Such hardware
implementation may include a microcontroller or any other type of custom or
application specific integrated circuit (ASIC). In yet another embodiment, the
method of the present invention may be carried out in part on the processor 11 by

way of a computer program stored in the main memory 14 and/or the secondary



</ shi ni ness> </tweakabl es> 35 In Appendix A the tweakabl es are desi gnated
at lines 14 through 29. The tweakables are generally outside the

desi gnat iwp 0af08zany of the inplenmentations because they gecensbl/y3sapply to
all the inplenmentations. In this exanple, a mninumvalue (lines 22 and
23), a maxi mumvalue (lines 24 and 25), and a step 40 size (lines 26 and
27) are included. WO 03/085600 PCT/ US02/13571 18 Further prov:c ded with the
file 160 i | i of executing
the. gr aphi LR the Yoy e o B AR Bk bor BRARGe * Shoun,
such shadergraphite pirginenBsvill 8 sti Yot dariag safevedoe toGLditAgl.a name, a type 5
and a content. Still yet, the file may %e capabl e of referencing both
conpil ed and un-conpil ed shader program code. As shown in Figure 1A-2, the

shader code segnents.170..maybe organized . ter of the different
operating envi r?ﬁ%%ilé'lol}ﬁgg? 4 ?15’%[5? Q%Ztﬁlg?d cﬁ%ﬁlﬁisﬁémn ytBalont i onal 1y be
used assa LRHGLRTVNE kerRPlaR) dhbEHEH ITeKk BRANSE PAMRHLTROY§ 0£70. I N
Appendi x A, an exanpl e of shader code is shown at” I'i nes 60 thr.ou_g_h 88.
Table 2 il Fumue &AesAsashswmgG}omﬁrWagedlﬁl 1@1;@%}%11 Pszvlm;,rl% tlnamsdﬁormmkml t1_§av®’1a_c|i_ﬁr

15 inplenmentation in.Direct3(r) 8. Tahle .__Pr.eanbl e/ decl ar at i on: ese
el enents prditderosnglignsd; ‘i‘ﬁ?ﬂgéartg gystespy ggl'ef F%P‘gt{taﬁ?wp giorgsd ibﬁjt erface,
and a stri ag: dRARHRIJLN 51 Shott 19ighRL TBALAHORHENUET fidfGried(e RoqUl T ement s:
These speci fygat%he Il\}/’gﬁ‘%{igouslrecthfit&rlegrlrlen%s or Eﬂﬁe ei\%pul eéreﬁt alfslzg)eré_«)’l nterface to
run corr ectblr, surfagrandrinal)ltewtyretchendina®ss) bhedchdertth desOnBing alpsprithAtivear e

requir 81 for the shader. Al requirenents evaluate to type " bool'. 3.
Texturi handl es: These refer to texture handles that are created eltger
fromdata in te ' e f@_q]g : ate
textures such a?llggr‘ra lrlrgéf})#lg%%\?égrll&csu e mnégg‘?“tfﬁe agtgé?g?%%%h%%st%ﬁ?%{ enced in
subsequent 182coinpumss ofraginent foi bazh pated cavered bylephd e privhitivee Aender pass or
texture unit. 4. Vertex_shader & Pixel Shader Handl es: These are the dx8
35 provi de@COYARE BEkisered Xl the fagmentdndigaies whighppeipns REthepixel the

fragment covers.

15
Also included is a shader 153 that computes the final fragment, e.g. by
applying texture maps or shader programs to the fragment. Such shader programs
may be generated in various ways. One system and method for generating the shader
programs will be set forth hereinafter in greater detail. It should be noted that in the
20 context of the present description, shader programs may refer to vertex shader
programs, pixel shader programs, or any other type of program capable of shading.
An optional sample expansion stage 154 generates multiple samples for each

fragment.

25 With continuing reference to Figure 1A-1, after multi-sampling, the
individual samples are sent to a raster-processor (ROP) 155 as if they were regular
fragments. The raster-processor 155 performs various operations on the fragments,
including z/stencil testing and color or alpha blending. This may require the raster-

processor 155 to read a frame buffer memory 156 in order to retrieve the destination



WO 03/ 085600 PCT/ US02/13571 19 strings or from preconpiled shader files.
The handl es can be referenced in subsequent sections of the file, and are
i ndependew0 oofosishe render pass or texture unit. |f a user PARAIS02/M3T1 want a
vertex shader applied, the handle naylbe set to the 5 FVF code being used.
I f the user does not specify a pixel shader for a pass, it may be set to
zero, thus turning off pixel shading. 5. Vertex Mapping: This section is

hi ghl'y recongreaektantord &o165 TQURREARE thdHhaiPkdl RBRY and Riafe i ELE QN My
UCF‘I as

specify the nmeaning of the various vertex attributes, (s vO, v1, vb5)
in a shadeﬁmpﬁ@gchu%mBymsmaj5®dng t he mapping and exposing the shader
programin string form an application with a different geometry [ ayout
may have the shader programre 15 witten with the new geonetry format. 6.

A shader i npl emgphad 41 'Iﬁﬁﬁlegmléifé?le'ﬂz{lzé Bé@n%eﬁcfe@%ﬁ% r’%glgpisae Sér, E)l?eeigr \ginfjh

uni que render states, texture stage states, ver

vert ex §hadentsnts 201, frafhebefferayerberyd 56 ateschital cue By 8 $RI¥b Sk el @Y t
render and exture stage states for the system if one does not specify a
renderstat@n%?aﬁg&ﬁﬁﬁ@s Yade state in a pass of a shader program it is
reset to the default state in the file. By 25 using the file, one may gain
i nproved interoperability with shader prograns that use the sane file. If

one does not w &hond embai@ent)aNgethe (BReOing THMPERNLX tBO grapics §stdfe cost of
having to quate shaders to reflect the render state changes. 30 Table 3

i |1 ust r at edYeexssrMeragre Riffar sremasy dpeand p@SsFi)lalm Of;ﬁemm/ I s;sshnat hles e

i i I . Table 3. 35 1..Prea ec i on: es
|e|rrglme3%t SF%@? 8&eﬂ% g%;ﬁ}(%jf P%/Slltug?e% cf“h%“?éﬁﬁ%ﬂ’ffﬂ?‘i‘ﬁ%?ﬁ?tﬂ}r@rf ursgnifiea string
descri pt i onaridustoieiuldsrphpatenbasitdfyd sep ShEBLR-in VRiIAR BRSO REIf US02/ 13571

semiconductor platforms per the desires of the user.

An interface may be used in conjunction with the various components set
15 forth in Figures 1A and 1A-1. In one embodiment, such interface may include at
least in part the Open Graphics Library (OpenGL®), Direct3D™ application program
interfaces (APIs), a proprietary application program interface, or the like.

In use, a shader program may be generated for use with the shader 153 of
20  Figure 1A-1. Initially, a single file associated with a graphics effect is a selected.
Such file is then read and processed. In the context of the present description, a file
may include any type of data structure, stream of data, network connection, etc.
capable of communicating information. A shader program is subsequently generated
based on the processing of the file to apply the graphics effect to an object. More
25  information will now be set forth regarding various exemplary techniques in carrying

out such functionality.

Figure 1A-2 illustrates an exemplary file 160 that may be used to generate a
shader program, in accordance with one embodiment. It should be noted that the
30  present file 160 may be used to generate a shader program in the context of the

foregoing architecture of Figures 1A and 1A-1, or any another architecture desired.



20 2. Requirenments: These specify the various requirenents for the

i npl ementation/interface to run correctly. In particular, they include the
Open@ exworvsiogssso t hat are required for the shader. If tiResasaz/e3snot
avai l abl e, the Open@ inplenentation B my not | oad the shader program 3.
Texture handl es: These refer to texture handles that are created either
fromdata in texture files (i.e. png, dds, tga, etc.) or generated
textures such as nornmalizati on cube maps. 10 The handl es can be referenced
i n subsequent sections of the file, and are independent of the render pass
or texture unit .Anekemplaiyddel 60 ispbiefrhtiaippandiam. CONEiies ¢n Apbéddpt & T ender
passes, each with a Fni e vertex program texture shader and register 15
combi ner d&FS HHRPBFHLIOT EFIgtFREe. 1B i 1 [ ustrates a method 1000 for generating a
shader program in accordance with one enbodi nent. This nethod 1000 is
general ly done under 20 control of an application programthat renders an

i mage whth one dmonoembsdinest, dieniind b0 naly bekiR6fka ok lifrabP6r MeesRAt et hod
1000 maybe inplenmented in the context of the framework of the foregoing

figures, i@ssegtedendh pynigae pisphispeffeetd tprmaliysuchhibraxits why aswya desi r ed
architectu an opti t he variaus operations may
be carri edbgﬁit%ﬂﬁ{ ?l?%s?i%ﬁgga%?%‘ﬁgp ?g(?éerﬁc.ﬁ ?P(%'B?Pﬁfﬁ‘é‘?w SEH RS 2 el 25

(COM 1, pl sgstém, Ttehy supo® OMEY andVRAHRS, aﬁid%wwr-_a@ﬁ&@tt&gé%hy excl uded
and/or reqrdered during the course of the processing that is required to

gener at e t BECEpBYfeOVeR} tennpixtwidh thg pré-existeg Gimitooms1 @RBer fulxiops ocessi ng
i de Lnitial.l 7] Q i f . d enbodi t, th
" er f e oy Aliin D6t APhudihe YRS R pondt B SResEorig Bent ed s a

pl ug-in. Nesglular fimection Hesvever, vEISIORENINE refliafislcomed f Aﬁﬁftﬂggﬁ‘%%e

registered in operation 1040. Thus, the shader” program may ener at ed
based on t HBeieghest dicslingibpasemetppdepeadacins hove tlomgédjne i tiasaseRyf at hi s WO

03/ 085600 135 21 featur th resent emhodi ment all ows a user
to custoni gég{ {aﬁ?ﬁ}% {elé%'l @ﬁ Xéh%cﬂg?i@?ﬁedgiiyoagwj?ﬁle 1O gh S‘b?re%tFFie’j‘So‘B]I@E@s to be
render ed i forsied @ghiesh bMtheRGIcAbL O PO idhhat fﬁesVigéo(}Haﬁ#éC&oﬁﬁ”aﬁ t I's set up
in operation 1080. This set up process is carried out” for each of a

pl ural ity efcesssi ebratims. Harthemthercdds nay berldinpet éoltdayatdagitoieas 1090. Thus, a

facilitate debugging and archiving.

As an option, the class may be compiled in order to make sure that links
point to a valid field of the same type, and that functions are well formed. As an
20  option, the function strings may be compiled into an internal byte-code style
representation. The class may also support just-in-time compilation, so that if a
function is never called, it is never compiled. One may compile sub-trees of the

class as needed to ensure links and functions are correct and fully specified.

25 In another embodiment, the file 160 may be written in an extensible markup
language (XML). Moreover, the file 160 may include a text file. The example file
160 shown in Appendix A is in XML.

As an option, the file 160 may include implementation data 161 capable of
30  being processed to generate the shader program for different hardware graphics

pipeline platforms. For example, the implementation data 161 may represent a



plurality of objects is set up. This preparation facilitates the generation
of the shader program by taking various information relating to the

i mpl ementwoiodmszmNE | nterface associated with the environmemtusozniishi ch t he
shader programis to be used. Mre 1016 nformation relating to an exenplary
enbodi ment of such set up operation will be set forth in greater detail
during reference to Figures 2 through 4. Wth continuing reference to

Fi gure 1B, vafety@f plda@rabfiec i . j lLurality of
gr aphi cs effecty(s?.i,c Pand a ¥eng§rrd %ﬁ%ﬁ%g&g@eﬁgﬁ%ﬁg}e?Pglgﬁff%ém%[%g@%he

sel ect ed r EAEPANISHES vadousdmmpeses). up i n operation 1160 after which the

sel ected object is drawn with the selected graphics effect. See operation
1180. As an option, the render pass nay be set up by pointing to
paraneters. The g3 I 2 rat ed . based.on the

par amet er s. FurthQ%Ett%%ﬁ%gﬁggﬁaﬁgmggﬁﬁﬁ?%ﬁgg%ﬁt cfel?laé)l?%gﬁée&qged gr aphi cs
ef fect bti Ip'rwieﬂsgdm geriebatt 8 shagp ipragdarh Yorediffenagaphiediiiatid?ass rs that

are not pas ring.render ?ass setup 1160 generally use default

sed in du
val ues suppftF¥ %Fe?'nﬂﬁwqulﬁrethfém GO may e aracessed it awayéo genepdtt sithdei N any
order, and LE ranmeters provides a.nechanismfor
par anet er s p%dg%%? S)ﬁ gioégﬁgnmog(é@?ﬁcgm}ﬁ Pﬁtrhg‘%r%";‘} S 8%66%1? gf?tpbl.cs ?B&Eiﬂlf’% g a

rendering pagsam iterfzgs . OpeeGIRY) Bircgt BIVNE bic)DLEApRAEAR! APRS SRS €Xi st, and
anot her repder ngs_sel ected i f nore render passes ‘exist. See.” decision
1200. Furt hefPsit ahiine Hedegienatesitmplemeniaties, andlivesgilanldizos desifmat theexi st

and ap®t hggsigtiapBi 2 i f . or raphi cs.effects exist. Note
deci si on 1220 %t f??re%{r, §%?§§£§E(%§@dg¥pé nﬁ%%’%&?ﬂ?&?v%r e objects exist,
and anot her object 30 selected if nore objects exist, as indicated by

deci sion 1240. WD 03/085600 PCT/US02/13571 22 It should be noted that the
various oper ati Ot oréinyasaeferenchito b2, 4 B0Qualrdgscribgvealjedtdd4 auty ben any

order. See . Fi .1C, course, .an asi ble  pernutation of
t he oper at Prgﬁgfeg%gpﬂet%gﬁ%{ip%mﬁf&% aegs%‘“?t?‘(ifﬁ’é’grt "té usHe1gptsEttesi ndi ng”
met hod 200Fdyexammiptd) tiehirasics dfcet £8Y inctRiela¥BnGOERANGSdMct sﬂB@h?}{l' on 1080

n

of Figures_1B and 1C.  Such nethod 200 is carried out Iin the context of an
exenpl & y EigdicdA2nandalilings 3and AtieApposli2dd Qfimbusse, amaphéragdd SAvigapgr am 202

for worKkingci.n.copjunction t rocess the file. Thus, the shader program
i s gener at %(fjé ngseégloﬁﬁn Hﬁg’ %?'88%%’ E’F??GSCGI&’GS% the tetuglgleggmtiyeohiscyteohi cs 10
ef fect to IdbalyQbidGExtus dSQHHHR oblddE16d SR{M 122 1499; bee b 0Pl ement ed
in the context of any qes(i%ged sy%t em As near?g?%uﬁge{% légn(r%ﬁ%ér{?n ?%tbe processi ng
i ncl udes s@ephiergelihst assptiated withya sifadergirpgrahisto bergenarhteg, per spective of the
application program 202 in the context of the
20 Further provided is at least one requirements object 166 for identifying

requirements necessary to generate the shader program. As shown, various

requirements are set forth for each of a plurality of render passes identified by way of

pass identifiers 168. For example, each render pass may have different required

textures, render states, multi-pass effects, and sources of L-vectors, as well as

25  tangent space requirements, texture type requirements, or any other type of capability

required to display a shader program correctly. Optionally, the requirements may

even include a call back function.

In Appendix A, the requirements for the DirectX8 are potentially different
30  for the three implementations shown: (1) implementation 1, starting at line 32, has

its requirements described in lines 37 through 50; (2) implementation 2, starting at



15 present system enbodi nent, this nay be acconplished by selecting a file
associated with a desired graphics effect in operation 206. In one

enbodi nerwp oa/osbd file may be used by a tool or graphi cecengonesro read
the file. Next, in operation 208, a gtaphics application programinterface
is selected. 20 Thereafter, the interface 204 is called. See operation
210. In response to such call, inplenentation data representing a
plurality RE f E i1R8 L4 1t f or is received
Pascd on t e oel eat Foh ferii el RRl ke ind 128 bt Buebdlon *or oor am

i nterface. ithpleoretatod3ditareing at Huey2 39, akd oF IytibaheBydRefib& hMesetpct ed

gr aphi cs aﬁﬁ‘li aﬁzcjéon programinterface Fn&/ be represented by the

i npl enent at'{*BHe - Pt thagamplemeniaipms 2ard hheverthe same wquimerdentadwit ved based
on the inp s i ndi d by operation 214. Further, it may
be deci dedhﬁ\;ﬂ?@tﬁﬁﬁl&?%ggé%g{ermgﬁ g?‘%‘g‘itﬁﬁgm pi peline platforns to use based
on the paraneters in operation 30 218. As will soon becone apparent, this
deci sion may be_nmde using the application WO 03/085600 PCT/US02/13571 23
program 202 i n Ebgerétthereanrements aayindnder defagtset pbreguirementspwhion

| ating t i1l .b forth i ter. detail quri
ot or enge. fay BHSRAGRS Hhalh Mblea SudfhibBhlet Bty o rieatibie 1 ( re
cont ext of rephseprags@ebnsylsdbesbarbmerhoet %ﬁ&rwsﬁebi%cQ@rﬁPtﬁvea]f'(%éés?%eUp by
(0] |

generating inplenentation data representing a plurality er ent
har dwar e gieapRrERY phader progisna b atemot Neresseshomrpesadathtdugh smhdardftooloper at i on

210. ' Mbre information.as how thi b i shed
T acoy danen RS e o M Pe BhiRerR e e Sede reundnce 1o
Figure 3. Banssml#fis iiipdlheh, gpoekasiednhasat @nk RenigRlRBRLAL on data in

10 operation 216. As nentioned earlier, e intertace 204 works~in
conj unct i ofiowia transparencyfpttorietdnipirddendifacioer Bahleh idisBrates edanpldsy as t o

par amot er SRRy e GRPRPE R B RphaLRair Ay be capable of generat ng

primtives. For 15 exanple, a sphere maybe generated froma point and
radius, etc. This can be done by defining a geonetry generator (for
exanpl¥, with a tag "<geogenerat or >"Tablewhi ch i s anal ogous to the pi xel
shader (as shown with the tag "<pi xel shader>") or the vertex shader (as
shown with the tag <vertexshader>"). This primtive generation technique
may be useful in mamtweerilexts. For exanple, it nmay be used when 20
generating grass or other sishitimesebjects. Figure 3 illustrates a nethod
300 foy, generating inplenent atf%ﬁlﬂ%\tné"t“er?ﬁﬂ@%@ﬁ??i@l”atmeuFaP‘iatlytebf
different hardware graphics pipgline’BEatt quuks,fhve opacity” />

ype” type = “value"
content = "float" />
<string name = “field” type = “value"
content = “../../settings/opacity" />
25 <string name = “gui” type = “value”
content = “glider” />
<float name = “min” type = “value"
content = "0.0 "/>
<float name = “max” type = “value"
30 content = “1.0 "/>
<float name = “step” type = “value"
content = "0.1 v"/>
</shininess>

</tweakables>

35
In Appendix A, the tweakables are designated at lines 14 through 29. The

tweakables are generally outside the designation of any of the implementations
because they generally apply to all the implementations. In this example, a
minimum value (lines 22 and 23), a maximum value (lines 24 and 25), and a step

40 size (lines 26 and 27) are included.



accordance wth operation 212 of Figure 2. This nethod 300 is done within
the 25 interface 204. It should be noted that the present nethod 300 is set
forth forwoioBlosssor ati ve purposes only, and should not be ecmaiSouesd7as
limting in any manner. As shown in BHgure 3, inplementation data is
retrieved in operation 302, which, for exanple, finds all the

i npl ementations (inside the designation "<inps>", 30 shown at |ine30 in
Appendix A) in the file 160. Next, it is determ ned whether the

i npl enentation data neets the requirenments outlined under the appropriate
graphics WO 03 : { i RydegeamitHim f ace in
the current fi Fﬁ%?pg?\fﬁ%ﬁgﬁ {é"rl%ﬁ%é’ I%ﬁrp%g‘giitg ?gﬂﬂag& dt ha?ﬂ%t he

requi r emepigbRS f exedutinghike praphiesrefitain opluddity of spesgingeavimnachts s Asi n
operation 306. This maybe acconplished usin a_thﬁﬁinﬁ o%ﬂ%wgriority
provi ded Byoven, guet shadgrgoge segpads 17 nclide ?ﬁﬁ‘%ﬂx fsrucyig @ ?fﬁ% ation data
associated wth the | ect i i L } rface. Note
doci si on_ b PRl S i FE AR PET PEb AR ESh LR PR R A (T Ty
be deci degn-cshipelbd Sadehproaisvedee gr aphi cs pipeline platforms to use, in
accordance wt operation 218 of Figure 2. Generally, this nethod 400 is
performed by the 10 application 202. Again, it should be noted that the
present nethod 400 is.set fo on Ji L. i r : nd shoul d
not be construéd Sggwpilﬂi%fguﬁegiétr?’ gﬁleyghﬁgér{r? ggé g%ﬁ\ﬁﬁ f;}:dllgjgsﬁo@%g%% I?lon 402,

t he par amgi g% rasSAseRhedpothtid chvirafiben] Thud, i preent ahbatimentemaylent i fi ed.
This is done by calling the interface and requesting 15 the |ist of

par anger spfionallyrbeiuspd eneraferenesior ppfaining desied shegpiciodssegmens kil
correspond with a specific platform (i.e. hardware graphics chips

manuf actured by different graphics conpanies). It is then determined, in
deci si on 404, vhelBendik e aR¥kaNBleIT ShAdePPddeds siywi fidine2 60 itnbeglf 8&e are
understood by the application (1.e., whether the paraneter nanmes can be
correctly interpreted by the application). Further, it is determ ned

whet her the par ters can be supplied .by the I i eci si on
406. Both of t AECE 2 iereronaunter vSnaars 4oBsEr BT vEsk el 3R The
preseng iqy%gggﬂ&ﬁ%hqﬂ[ﬁ§mg@x§g. utilized by the application program As an
option, the current decisions can be 25 carried out in a place other than
the application program Next, in operation 408, it is determ ned whet her
data is matching. |If not, any nisngﬁ%?igg data is corrected in operation

407. The correction operation 407 c clude, for exanple, swapping the
order of the data and/or making the needed data 30 from existing data.

Unlike the pge‘ﬂrggl%l%%géia%moﬁ;hempers%sgmmegegiﬁb@mé%mﬁtﬁ%k%al ly be

carr! %% out y';;}EiédyggrEégyzmentation/interface, and a string description

of the implementation/interface.

2. Requirements: These specify the various requirements for the

implementation/interface to run correctly. In particular, they
25 include the Dx8 caps that are required for the shader. All

requirements evaluate to type ‘bool’.

3. Texture handles: These refer to texture handles that are

created either from data in texture files {(i.e. png, dds, tga,
30 etc.) or generated textures such as normalization cube maps.
The handles can be referenced in subsequent sections of the

file, and are independent of the render pass or texture unit.

4. Vertex shader & Pixel Shader Handles: These are the dx8-

35 provided handles that are created either compiled shader



WO 03/ 085600 PCT/ US02/13571 25 The foregoing decisions are nmade for each
of the inplenentations that are available. See decision 410. Next, graphic
ef fects awe 0a®sicomed to the object in operation 412. Genecalusy/135he
application selects fromthe inplenentations kept in 5 operation 402. In
order to allow a user to visually experinment and use a shader program an
optional graphical user interface is provided. In use, the aforenmentioned

graphics eff et PR be @ﬁpﬂyﬁé%gpﬂte'dl éﬂdd@g ﬁl@%apfﬂecﬁétndl%@rca{nnto@r face.
Further, the gr aghl CS he el ngmf ered by a user
he

utilizing the graphits H’sé;f*bfergtuga%lagﬁtlo 23 particu gr aphi cs ef f ect
may be capabl e igfleprsidegt sttt ke depyeBPRET |°ngte’ﬁ%ﬂ|rarfﬁ”t1§r sIf( i, lésert ﬁ%%{i(abl es),
and the shader progimnmnesttbe gener ajppllidasele dAntlre nag|deesed Yoatamet er s.

Thi s gy be acqppLi d%hggle%ug\@a/ Of[f %hélﬂléjﬁr §®ese§lbt: X@ﬁ/r 2€bLre1 The
paranmeters may be a tered

t weaki ng SSOCI at f not her
graphi cal user E’ihﬁfl‘é‘?fz?(‘fe r?ﬁ% a|1§0m% &SR wh q}ué’hlc%rnﬁflﬂraﬁ%l ty of
gr aphi cs eff ectsixat esbdiddpd-ayed for al I OWI ng a user to select one graphics
effect. Such selected graphics effect is then displayed as applied to an

obj ect usingsa flle; S/J E%E%%g‘ ’Tﬁllleséétllgnlﬁ DG A @gcé?ﬁféﬁéiacpﬁn&lser i nput and

thefllelsp aer rogram ma at ed based
on t heOpr ocessifigBFE e T 8Ptll9|n§ﬁ 5 Illsu‘glf‘ rI%t ey é“a%u sysecéet hod 500

associ at ed wi t merhéngoéstirs Varmﬁén‘t’?r@ﬁx Fhfrifetest hesuep| @8 C’O e71:s¥®) Figure
| A-1) may be soliaOghdakResrsigsen di 8§ riphut 8dngbyhenaypmingaald eepsenagr eenent .

The various sh r oLL QRS gﬁprglgfa 1 2 5 glt;ne,, fhl£ may or may
not be distri bﬁ%abflggét%% S B f bl ﬁer The present

sO
conput er - i npl er@ﬁf%ﬁerﬁugF%§gy tr)Plft”ﬁ’t’)"cl “‘S‘ﬁd‘aéflel 5he S?‘ﬁger ﬁif%?raatm & generati on
of a llbcense agreehentwithdthet akegepratay ckrr@rber ati on whet her non-
di stributabl e shader prograns exist in a particular file to be licensed. 30

Initially, gggéroqfng%en@aéloﬁeé&ec@rﬁmggﬁmlt%ﬁ ednddt GRIMULY IS

[
i dentifi ed. Eurt her es assocj ated wt tFe | cen reerrerg are

i dentified. WO TSPOSEE0E EER TRUSF 135715 J67TES § ?Sﬁen etérnmned as to
whet her one or mprén®f piikel fipflaersee shedersdi stri but abl e at | east in part.
See degi sion 506. This may be acconplished by specifically tagging

non- di st ri butabhe, code, 101, GAIPALLOG LR LR AN SeplutkNEerddd:Carn W th 8

dat abase of known non-distri guta bl e “cQﬁ? S d%t er rplor,lced thgt one or
more files are TStUBF SEAPBIAbT: A cF%ﬁtﬁﬁ‘ 5 one does

a renderstate or texture stage state in a pass of a shader
program, it is reset to the default state in the file. By

25 using the file, one may gain improved interoperability with
shader programs that use the same file. If one does not wish
to make changes, he or she can do so, but at the cost of

having to update shaders to reflect the render state changes.

30 Table 3 illustrates a summary of various elements of an exemplary shader

implementation in OpenGL®.

Table 3

35

1. Preamble/declaration: These elements provide a priority for

the implementation/interface, and a string description of the

implementation/interface.



a non-disclosure termis included in the license agreement. This

non-di sclosure term may be of a boilerplate nature and incorporated into
the |icerwe tagswenent 10 automatically in any ot her nannePCrhsb2/is7nel |
known to those of ordinary skill. See20 operation 508. In a sinplified
associ ated conputer-inplenented nethod, a technique is provided for

det er m ni ng Wnether a fileis distributable. Such nethod nmay include 15

i dentifying g g@lﬁ’;gn%rn%g 'z%eg@fE?%&fﬂ%@wr%ﬁw r@@@ﬁﬂ%ﬁénéd‘leof ithe is
ar

dlstrlbutable i.s, di tr| bl e.

Wil e various eifBd rl’/jéi‘?‘ée% &R tﬁ’e%ﬁ’|cl:(>°§5ec 3 ve L Pfrtjhcu QHL’}?

under st ood t hatindiege Hdeeourseh® Frésetivad Biptwass SPIRREADFF (SH? y, and not 20
linmtation. Thussagthe 13 erslichaandoscopriafliea piebeenad ismbodhreritnshoul d

not be . limted by any 9f dhe.ghRve descri bed exenplary enmbodi ments, but
shoul d be defi ned only In accordance with the fol | ow ng clains and their

equi val ents. The order of elenents within clains does not indicate any
particul ar ondefexshrgtrepdley: Toper acfaonse EFTWE 03rd8S606RPET? US02/ 13571
27 APPENDI X A dres@epQiith@r 868 ClHtpt inkekyipe fitedt i ng Bnyaliue 'tApply

Di ffuse Texture_and I :
= "obj ect/ di ffueét S u?g%ﬁ&fﬁ%& EG4LO s{u?h & s5AHatLAN hYRRe lﬁécﬂsl ng 5 val ue

<cate | es> <Sh L ng 8
val ue ¥ " p| ai nTeeg hapdiesetiyt PasTereToR ééiei“i‘lsﬁl E%quff‘:g%}%lg%segg “Vpe -
"float" 12 val ugile," §nBEOO0GIEependens ff she tnengsb pRas qrpEaKaBragst. 15
<shi ni ness> 16 <description type - "string"

4. A shader implementation can comprise multiple render passes,

each with a unique vertex program, texture shader and register

15 combiner definitions.

Figure 1B illustrates a method 1000 for generating a shader program, in

accordance with one embodiment. This method 1000 is generally done under

20  control of an application program that renders an image with one or more three-
dimensional objects. While the present method 1000 may be implemented in the
context of the framework of the foregoing figures, it may readily be implemented in
the context of any desired architecture and data structure. As an option, the various
operations may be carried out utilizing an interface [i.e. Component Object Model

25  (COM)), plug-in, etc. Moreover, various steps may be optionally excluded and/or
reordered during the course of the processing that is required to generate the shader

program.

Tnitially, in operation 1020, the processing may include initializing an
30 interface. In a preferred embodiment, the interface is an API to the library of effects,
and can be implemented as a plug-in. Next, any number of custom types and custom
functions are registered in operation 1040. Thus, the shader program may be

generated based on the registered custom types and/or custom functions. By this



17 val ue "Ovbj ect Shininess" 18 <element type - "float" 19"I i nk -
"sfx/[sel f]/settings/shininess" /> 20 <gui type - "string" 21 value -
"slider" wDa3asien t ype - "float" 23 value - "0.000000" />PCTAISeNEIS7type -
“float" 25 value - "1.000000" 26 <Stgp type - "float" 27 val ue -
*0.100000" /> 28 </shininess> 29 </tweakables> 30 <inps> 31 <dxe> 32
<inpl> 33 <priority type "float" 34 value 1.000000" /> 35 <description

t "Stri mesy oS ' :
o equi T erent SaSghY Bl anblnths HidDs Fupe o SRS CIRN Gt B 11 oar

unction - r'equa
par amet er spuagtamr sion, float( 5.0 ) )" /> 40 <api type - "bool" 41 )
function - "G eaterEqual float( paraneters/api/version, float( 8.0 ) )" />

42 <CubeText ureSupport type - "bool" 43 function - .All Setl

D3DCAPS8/ Text ur ' . NAPE&S "o 44
<Text ur eSupport @%ﬁlggn‘? gig%gbfquié)%ggnc Eclc:}gé?éﬁ% !el ater ﬁﬂ"?ﬁ)ﬁ??f

D3DCAPSB/ MwhSilnukh abjetuis Sepupun eperatibm 14802 This 's',etg gr&@sﬁv%ﬁﬁﬁ&%ﬁ@ﬂﬁr s type -
"bool " 47 functjon - "G eaterEqual f100t( D3DCA@58/ VertexShadervers ion,

f1 oat ( 1. 1%3°0of ajplurality afppiesisdn heevmslerspes igiseted byglesision 109 Tl)lus, a -
"GreaterEq : / Ri.xel Shader \er. 0 float.( 1 >
</requir errg%!tr Elsﬂt{] gﬁ%ﬁgggﬁg‘%’sﬁuéﬁﬁé ﬁﬂ}(acll y {fs the genera%lgn of the Shgder
program by taking various information relating to the implementation and interface
associated with the environment in which the shader program is to be used. More
10 information relating to an exemplary embodiment of such set up operation will be

set forth in greater detail during reference to Figures 2 through 4.

With continuing reference to Figure 1B, one of the objects is selected along

with one of a plurality of graphics effects, and a render pass. See operations 1100-

15 1140. The selected render pass is then set up in operation 1160 after which the
selected object is drawn with the selected graphics effect. See operation 1180. As
an option, the render pass may be set up by pointing to parameters. The shader
program may then be generated based on the parameters. Further, the object may be
drawn with the selected graphics effect utilizing attributes supplied by an

20  application. Parameters that are not passed in during render pass setup 1160
generally use default values supplied in the file 160. The parameters can be supplied
in any order, and the use of pointers to the parameters provides a mechanism for

parameters to be shared amongst a plurality of objects.

25 During a rendering pass, it may be determined whether more render passes
exist, and another render pass selected if more render passes exist. See. decision
1200. Further, it may be determined whether more graphics effects exist, and
another graphics effect selected if more graphics effects exist. Note decision 1220.
Still yet, it may be determined whether more objects exist, and another object

30 selected if more objects exist, as indicated by decision 1240.



53 val ue
57 val ue

54 <pass0O, 55 <renderstates> 56 <D3DRS CULLMODE type "D3DCULL"

- "D3DCULL NONE" /> 58 </renderstates> 59 <vertexshader>
<shader twpe3/08368iri ng" 61 value - "vs.|
cl10 64 mad r0, vO.

cl1l3, to WD 03/085600 PCT/US02/13571 28 67 mul rQO xyz, V3.x, C4 6:

ro. xyz,
ro. xyz
mul

ril,

v3.y, G5 r0 69 nmad r0.xyz, v3.z, c6,

0. . Sayssggiofic B viuns opprali G pglfded H3pf Bo Yagd o
rl, VO W, bggameho ﬁn%& oE(herWSeé |f01xé%mp'1é Figtge 1€ OfQurst, My fedsible 80

age r dp| r2, ro, rl 83 add r2, r2

60

.1 62 nov oTO, v7P63/usnr13ser vO. X,
y, 011, rO 65 nmad 2D, v0. z, cl12, rO0O 66 mad oPon, vO.w,

ad

, r0 70 dpi r0.w, r0.xyz,

row 74
77 mad
mul rl,
r2 84

aw r4 Xypermutatiqn Gf2h65padmb1®'ﬂ1a}o<bﬁze;mplcyed= r4 86 age OTl. w,%w, r0.w
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15

20

25

30

Figure 2 illustrates an “effect binding” method 200 by which objects are set
up in accordance with operation 1080 of Figures 1B and 1C. Such method 200 is
carried out in the context of an exemplary system including an interface 204 and an
application program 202 for working in conjunction to process the file. Thus, the
shader program is generated based on the processing of the file to apply the graphics
effect to the object. Of course, the present method 200 may be implemented in the

context of any desired system.

As mentioned earlier, the processing includes setting up a plurality of
objects. From the perspective of the application program 202 in the context of the
present system embodiment, this may be accomplished by selecting a file associated
with a desired graphics effect in operation 206. In one embodiment, a .dll file may

be used by a tool or graphics engine to read the file.

Next, in operation 208, a graphics application program interface is selected.
Thereafter, the interface 204 is called. See operation 210. In response to such call,
implementation data representing a plurality of different hardware graphics pipeline
platforms is received based on the selection of the particular graphics application
program interface. In one embodiment, any platform that supports the selected
graphics application program interface may be represented by the implementation

data.

Next, parameters are requested and received based on the implementation
data, as indicated by operation 214. Further, it may be decided which of the
hardware graphics pipeline platforms to use based on the parameters in operation

218. As will soon become apparent, this decision may be made using the application



87 may oDO, v5 88 nov all, v5 09 <handle type = "uint” 90 function -
"conpil e _dxe_vs( ../ahader /> 91 cequation type - "string 9 2 value "dpi

R _DOr2, RvBYE0R46WIOR, R EYE _NORMAL 93 add R _DOT2, RNOT2, PRTDSIZ21B41 cal

R _EYE NORVAL, R EYE NORVAL, R DOT2 9% add oTO, R EYE VECTOR, -R EYE NORMAL
96 an_Cﬂt)mn c[CV ONEJ.x [> 97 cnapping> 98 <v6 type n1"string" 99 val ue
- "p03|t|on /> 10D <v3 type - "string" 101 value "normal"™ /> 102 <v5

type - "st 3 " "
DY oo st m baingion vigh e et Mol ntBhytiopsiktildo © 5. V500
val ue - * % a‘p@&(?s%r% wWRO0R: ng%%teg deRARKEN glrﬁ‘ereﬂlé@toqﬁéﬁ‘euype - "matrix4"

111 link - "paraneters/transforns/ mp" /> <C4 type = "matrix4" 113
functi on - "Poat Mui ( par arret ers/transf or ms/vvorl d,
paramet er s/ transfor ms/ vi ew c/vertexshader> 116

<pi xel shader, Fram té%ﬁ%ﬁ%“%ﬁﬁ%‘? 11%'9% e 2%9%{‘ }?%Cg?ntei‘%% PRIPTSL SYHETy 7 119
tent 0 1269(1b %ﬁnérlt tht]: %‘PJJ eb&%rd Gt {!rg%y %H&rétﬂlg 1¥rﬂylelﬁéntatlon data representing a

plurality of different hardware graphics pipeline platforms, in response to the call of
operation 210. Note operation 212. More information as how this may be
accomplished in accordance with one embodiment will be set forth with reference to
Figure 3. Parameters are then generated based on the implementation data in

10  operation 216. As mentioned earlier, the interface 204 works in conjunction with
the application 202 in operation 218 to decide as to which of the hardware graphics

pipeline platforms to use based on the parameters.

As an option, the interface 204 may be capable of generating primitives. For
15  example, a sphere may be generated from a point and radius, etc. This can be done
by defining a geometry generator (for example, with a tag “<geogenerator>"), which
is analogous to the pixel shader (as shown with the tag “<pixelshader>") or the
vertex shader (as shown with the tag <vertexshader>"). This primitive generation
technique may be useful in many contexts. For example, it may be used when

20  generating grass or other similar objects.

Figure 3 illustrates a method 300 for generating implementation data
representing a plurality of different hardware graphics pipeline platforms, in
accordance with operation 212 of Figure 2. This method 300 is done within the

25  interface 204. It should be noted that the present method 300 is set forth for

illustrative purposes only, and should not be construed as limiting in any manner.

As shown in Figure 3, implementation data is retrieved in operation 302,
which, for example, finds all the implementations (inside the designation “<imps>",
30  shown at line30 in Appendix A) in the file 160. Next, it is determined whether the

implementation data meets the requirements outlined under the appropriate graphics



123 dp3 r0, r0, rO0 124 sub rl, t2, tI 125 dp3 rl, rl, rl 126 sub CO a
rOa, rl.a 127 add sat r0.a, tOa, cO.a 128 cnd r0, r0.a, t0, t2 129I1rp
rO rgb, twoa/osiepono 130 + may r0.a, tl.a " /> 131 <ahasem/usypesssi
"string" 132 value - "ps.|.| 133 tea2do 134 tee Cl 135 nul _x2 sat rl,
1-t0.a, c0.a 136 mad_sat r0, rl, tl, t0" /> 137 <DVC shader type -

"stri.ng"t138 value - "ps.1.1 139 tex to 140 dpi sat no, to, CO 141 sub
sat ri, to

, £0.142 mad sat r0,. ¢l.a, rle to.. . < : - "uint"
734 { unct pbRheRiot g g in Bie epehl it it derep g TA0ANEn SURT - Tl Nt
03/ 085600 tﬁ@?ﬂ&%@%&&%ﬁlﬁme 22t thdBupleMehtiibn dath wewited 4 a lid%n bperatioon -
Construct _vector4 floats( floats 0.11 14B float( 0.20 149 float( 0.59 150

sf x/ [ sel f 1306.eThisnys/ xicnompkshed nsing B1floating pinepriguely PepidediBy? ¥sehct i on -

" Const t
£ ng ( ' 3Cgf§'se§r%ge;§'1sgc{§>§ﬁhﬁ ( lgg },ﬂ:‘lglgfn%ntagigg dzttla%‘sfjls:[ogia%davi%l?&xefsgl%@tte& 0.5 155

5  graphics application program interface. Note decision 308.

Figure 4 illustrates an exemplary method 400 by which it may be decided
which of the hardware graphics pipeline platforms to use, in accordance with
operation 218 of Figure 2. Generally, this method 400 is performed by the

10  application 202. Again, it should be noted that the present method 400 is set forth

for illustrative purposes only, and should not be construed as limiting In any manner.

Initially, in operation 402, the parameters associated with a particular
implementation are identified. This is done by calling the interface and requesting
15  the list of parameters for an implementation. Again, each implementation may
correspond with a specific platform (i.e. hardware graphics chips manufactured by

different graphics companies).

Tt is then determined, in decision 404, whether the parameters supplied by the
20 interface are understood by the application (i.e., whether the parameter names can be
correctly interpreted by the application). Further, it is determined whether the
~ parameters can be supplied by the application. See decision 406. Both of these
decisions must render a positive response if the present implementation is to be
utilized by the application program. As an option, the current decisions can be

25  carried out in a place other than the application program.

Next, in operation 408, it is determined whether data is matching. If not, any
mismatching data is corrected in operation 407. The correction operation 407 can
include, for example, swapping the order of the data and/or making the needed data

30 from existing data. Unlike the previous decisions, the present decision 408 may

optionally be carried out by the interface.



157 </ pi xel shader> 158 <texturestages> 159 <stageO> 160 <D3DTSS_M NFI LTER
type = "D3DTEXTUREFI LTERTYPE" 161 val ue - "D3DTEXF LI NEAR' /> 162
<D3DTSS_MvDRBOFHM t ype - " D3DTEXTUREFI LTERTYPE" 163 val u@CT/USDBDBEXF

LI NEAR" /> 164 <D3DTSS MAGHI LTER type2s "D3DTEXTUREFI LTERTYPE" 165 val ue -
"D3DTEXF LI NEAR' /> 166 </atageo> 167 <stagel> 168 <D3DTSS_M NFI LTER type
- " D3DTEXTUREFI LTERTYPE" 169 val ue - "D3DTEXF_LI NEAR' /> 170 <D3DTSS

M PFI LTER type - "D3DTEXTUREFI LTERTYPE" 171 value - "D3DTEXF LI NEAR' />
172 <D3DTSS_MAGFI LTER type - " D3DTEXTUREFI LTERTYPE" 173 val ue - "D3DTEXF

LI NEAR' /> 174 TH{abR@8Ine dedifonshtcanidy fostapesthe iiplenstmationsdisit arel 77 <t O
type - "uint" 178 link

" par ?maa gg@fﬂﬂhéecwetwtsmne‘lw; Naxcgrapity FiSespoagrhgicdte theebiect 1y <t| type
"uin I n, r bj ect/t / "
181 </t extQPFE?%‘angg FB%@Q © 4Rp3ie f‘%g%e!e g 11 gﬁe {E‘} Eﬁﬁ%gg%ﬂﬁngflog

<pr| oristy Pa?io 14ppat” 187 val ue "0.500000" /> 188 descrl ption type -

"stri ng" 1 ue = "Shiny with d oss Al pha Channel Fixed Function" />
190 <requi rerrents> 191 <oe type - "bool" 192 function -

"GreaterEqual f) 081 { BANENSLEG0RRRY Sl¥icht 88 fsc% Raderbrodim, an
optional graphical user interface is provided. In use, the aforementioned graphics
effect may be displayed utilizing a graphical user interface. Further, the graphics

10  effect may be capable of being altered by a user utilizing the graphical user interface.
In particular, the graphics effect may be capable of being altered by altering
parameters (i.e. tweakables), and the shader program may be generated based on the
altered parameters. This may be accomplished by way of a sliders, edit boxes, etc.
The parameters may be altered by tweaking the associated file.

15

Another graphical user interface may also be provided in which a plurality of
graphics effects are displayed for allowing a user to select one graphics effect. Such
selected graphics effect is then displayed as applied to an object using a file.
Further, the file is modified based on user input and the file is processed. Thus, the

20  shader program may be generated based on the processing of the file.

Figure 5 illustrates a business method 500 associated with the present
invention. In use, the file (i.e. see Figure 1A-1) may be sold or otherwise distributed
by way of a license agreement. The various shader programs or portions thereof in

25  the file may or may not be distributable to the public for one reason or another. The
present computer-implemented business method 500 allows the automated
generation of a license agreement that takes into consideration whether non-

distributable shader programs exist in a particular file to be licensed.

30 Initially, in operation 502, a license agreement stored in memory is

identified. Further, files associated with the license agreement are identified.



193 <CubeText ureSupport type - "bool" 194 function - "Al 1Set (

D3DCAPS8/ Text ur eCaps, bitset( D3DPTEXTURECAPS CUBEMAP ) 1" /> 195 <api
type - "bwol03/04860 f unction - "G eaterEqual float( paranet @C3/tsp/idser si on,
float( 8.0 /> 197 <TextureSupport type - "bool"™ 198 function -

" Great er Equal _ui nt ( D3DCAPSB/ MaxSi nul t aneousTextures, uint( 2 1 )" /> 199
</requirenents, 200 <passes, 201 <passCount type - "uint" 202 value = "1"
1> 203 <pasao> 204 <renderstates> 205 <D3DR5_CULLMODE type - " D3DCULL"
206 value - "D3DCULL_NONE /> 207 <D3DRS_TEXTUREPACr OR type - "uint" 208
function "vect ¢rid fied RBFEHNA ds tEMMSIhetGe otandreod tiel filad ¢ nbt oat ( 0.0 209
float( 0.0 210 float( 0.0 211 sfx/[self]/settings/shininess ) )" /> 212
</ r ender stiztréumtatild 3t least impdrbr bedecpion Fhs Merboreoppwlishadtn X4 215 1ink

ik oy SR meyiaby <o or 5D sirare R Rt e

"matri x4" W0 O3 A8R60PRWH MRakPAEble 3219 1ink =
par anmet ers/transfornms/projection" 220 <D3DTS TEXTUREI type = "matri x4"

2/21 fun;:ti on = "Transpose( paraneters/transforns/world /> 222
</transfornms> 223 <vertexshader> 224 andl e t = “uint" . 225101 nk
" par anet er s/ objlek iy ?%’5&9%%‘?"0%“ 38 %Ee/s\?é? ’E‘gﬁﬁﬁﬁ%’g?@e il becifGs0,

a non-disclosure term is included in the license agreement. This non-disclosure term

may be of a boilerplate nature and incorporated into the license agreement
10  automatically in any other manner that is well known to those of ordinary skill. See

operation 508.

In a simplified associated computer-implemented method, a technique is
provided for determining whether a file is distributable. Such method may include
15  identifying a file stored in memory, determining whether the file is distributable, and
simply indicating whether the file is distributable.

While various embodiments have been described above, it should be
understood that they have been presented by way of example only, and not
20  limitation. Thus, the breadth and scope of a preferred embodiment should not be
limited by any of the above described exemplary embodiments, but should be
defined only in accordance with the following claims and their equivalents. The
order of elements within claims does not indicate any particular order of steps or
operations.

25



227 <texturestages> 228 <stage0> 229 <D3DTSS M NFI LTER type =

" D3DTEXTUREFI LTERTYPE" 230 val ue = "D3DTEXF LI NEAR' /> 231
<D3DTSS_MvBRB§I6R t ype " D3DTEXTUREFI LTERTYPE" 232 val ue 'PDIWREXBSII NEAR'
/> 233 <D3DTSS_MAGFI LTER type - "D3DTEXTUREFI LTERTYPE" 234 value ="
D3DTEXF LI NEAR'
" D3DTA_TEXTURE"

"D3DTOP SELECTARGL" /> 239 <D3DTSS Mm%t ype = "D3DTA" 240 val ue =
"D3DTA_TEXTURE |

" DBDTEXTUREOP"
type - "D3DTA"

2
2

247 <D3DTSS TEX

<desc:

235 <D3DTSS _COLORARGL type = "D3DTA" 236 val ue =
/> 237 <D3DTSS COLOROP type = "D3DTEXTURECP" 238 val ue a

D3DTA_COVPLEMENT" / DTSS ALPNACP type =

42 val ue = "D3DTOP MODULATE2X" /> 243 <D3DTSS ALPHAAR®
44 val ue = "D3DTA TFACTOR' /> 245 </atage0> 246 <Stagel >
DI NCEX .type - "03DT5S TCl" 248 val ue = "D3DTSS

s

TCl _ CAVERASPACEREFEEETHONAECTOR o keafes 7249 <D3DTSS TEXTURETRANSFORVELAGS
type " D3DTEXTURETRANSECERMELAGS. . 250 val ue = "D3DTTFF COUNT3" 251 <D3DTSS
M NFI LTER stype<cmgmeD3DTEXTUREFI LTERTYPE' 252 val ue - " DSDTEXFALI NEAR' to
253 <D3DTSS M PREbLFER type = " D3DTEXTUREFI LTERTYPE' 254 val ue -

" D3DTEXF LBI NEAR

</cat

> é5 DéOTSS MAGFI LTER type = "D3DTEXTUREFI LTERTYPE"

egoriess

256 val ue 7 "D3DLEXF LI NEAR' 257 <D3DTSS COLORARGO type "D3DTA' 258 val ue
- " D3DTA GURRENT:»258 -<DBDTSS_COLCRARG type = "DBDTA" 260 val ue =
"D3DTA_ TEXTURE" />"251"<3DTSS COLORARG type - "D3DTA" 262 val ue -

" DBDTA CURRENT_]

15

16
17

18
19

20
21

22
23

24
25

26
27

28

29

30

31

32

33
34

35
36

37

38
39

40
41

42
43
44
45

46
47

48
43

50

51

52
53

54

55

56
57

58

59

60
61
62

63
64
65
66

</set

twea

:ﬁ@DTA ALPHAREPL| CATE" />

<description type = "string”
value = "Object Shininess® />

<element type = "float"
link = vsfx/([self)/settings/shininess" />

<gui type = "string"
value = "slider" />

<min type = "float"
value = "0.000000" />

<max type = "float"
value = "1,000000" />

<step type = "float"
value = "0.100000" />

</shininess>

</twe

akables>

<imps>

<dx8>

<impl>

<priority type = "float"
value = "1.000000" />

<description type = "string
value = "Shiny with Gloss Alpha Chamnnel® />

<requirements:

<08 type = "“bool"
function = "GreaterEqual_floati parameters/os/version, float{ 5.0 ) )" />

<api type = "bool"
function = "GreaterEqual_float{ parameters/api/version, float{ 8.0 ) )" />

<CubeTextureSupport type = "bool"
function = “AllSet{ D3DCAPSS8/TextureCaps, bitset( D3DPTEXTURECAPS_CUBEMAP ) )" />
<TextureSupport type = "bool"

function = "GreaterEqual_uint{ DIDCAPS8/MaxSimultaneousTextures, uint{ 2 } )" />

<VertexShaders type = "bool”
function = "GreaterEqual_float{ D3DCAPS8/VertexShaderVersion, float{ 1.1 ) )" />

<PixelShaders type = "bool"
function = "GreaterEqual_float{ D3DCAPS8/PixelShaderVersion, fleat{ 1.1 ) }" />

</requirements>
<passes>

<passCount type = "uint"
value = "1" />

<passi>
<renderstates>

<D3DRS_CULLMODE type = "D3DCULL"
value = "D3DCULL_NONE" />

</renderstates>
<vertexshader>

<shader type = "string”
value = "vs.1.1
mov oT0, v7

mul ro, v0.x, cl0

mad r0, vo.y, cll, r0
mad ro0, v0.z, ci2, 0
mad oFos, v0.w, cl3, x0



263 <D3DTSS _COLOROP type = "D3DTEXTURECP' 264 val ue = "D3DTOP MULTI PLYADO'
265 <D3DTSS_ALPHACOP type - "D3DTEXTUREOP' 266 val ue - "D3DTOP SELECTARGL'
/> 267 <BBOIBHM PHAARG type = "D3DTA" 268 val ue - "O03DPATUSRRENTI />
269 </atagel > 270 </texturestages> 21 <pi xel shader> 272 </ pi xel shader>
273 <textures, 274 <t0 type - "uint" 275 link =

"paranet ers/object/texture/diffuse/ 2D/ RBGB88A8/ handl e" 276 <tl type

"Ui nt" 2727 | | nk = mul r0.xyz, v3.X, c4

" par amet efs/ | ocal e/ t ext ur e/ envi EobiifeRty éube/ RBG3B8A8S/ handl e" /> 278
</[textures, 279 </pass0> 280 <kpasges>~281 </inp2> 282 <inp3> 283

<pr| ori ty 2type = "float" 284 vg pe =z 0. 600000" 285 <description type -
"string" 236 val ue = "Shiny w tnlﬁvass Al pha Channel Fixed Function" />
287 <requi;y enments, 288 <os type;“éﬁi 'tﬁtioél 289 function = "G eat er Equal

drl VOsW,

float( parameter s/ os/ ver si on, Foat('5.0.) )" /> WD 03/ 085600

PCT/ US02/ 33571 31 290 <CUbeTe)v§pw eSupport type - "bool" 291 function -
"Al | Set ( [B3DCAPS8/ Text ur eCaps, bitset(=D3DPTEXTURECAPS CUBEMAP ) )" /> 292
<api typesi: "bool" 293 functioni=:'¥3F:eat er Equal fl oat (

par amet er ¢ api / version, float( 8 m;g % In 294 <TextureSupport type -

bool " 295 jf unction - .Geater quj'a‘l ul nf'( D3DCAPSB/ MaxSi mul t aneousText ures,
uint( 2)9" /> 296 </reqU| [ eMeneiss " />

89 <handle type = "uint"

50 function = "compile dx8_vs{ ../shader )" />
21 <equation type = "string®

92 value = "dp3 R_DOT2, R_EYE_VECTOR, R_EYE_NORMAL
a3 add R_DOT2, R_I DOTZ R_DOT2

94 mul R_EYE ] NORMAL R_} EYE NORMAL, R_DOT2
95 add oT0, R EYE_VECTOR, -R EYE } NORMAL
96 mov oT0.w, c[CV ONE] .x " 7>

97 <mappings>

98 <v6 type = "string”

99 value = "position" />

100 <v3 type = "string"

101 value = "normal" />

102 <v5 type = "string”

103 value = "diffuse” />

104 <v7 type = "string”

105 value = "tex0" />

106 </mapping>

107 <constantss

108 <c20 type = "vectors"

109 value = "0.500000 0.500000 0.500000 0.000000" />
110 <cl0 type = "matrix4"

111 link = "parameters/transforms/mvp" />
112 <c4 type = "matrix4"

113 function = "PostMul { parameters/trangforms/world, parameters/transforms/view )" />
114 </constants>

115 </vertexshader>

116 <pixelshader>

117 <smooth_shader type = "string"

118 value = "ps.l.l

119 tex £

120 tex tl

121 tex t2

122 sub r0, to, tl

123 dp3 x0, r0, xr0

124 sub ri, t2, tl

128 dp3 rl, rl, rl

126 sub t0.a, r0.a, rl.a

127 add_sat r0.a, t0.a, c0.a

128 cnd 0, x0.a, t0, t2

129 1rp r0.rgb, tl.a, tl, r0

130 + mov r0.a, tl.a " />

131 <ghader type = "string"

132 value = "ps.1.1

133 tex to

134 tex tl

135 mul_x2_sat rl, i-t0.a, c0.a

136 mad_sat r0, rl, tl, t0" />

137 <DVC_shader type = "gtring”

138 value = "ps.1l.1

139 tex t0

140 dp3_sat r0, t0, cO

141 sub_sat rl, t0, x0

142 mad_sat r0, cl.a, rl, €0 " />

143 <handle type = "uint"

144 function = "compile_dx8_ps{ ../shader }" />

145 <constants>



297 <passes> 298 cpasscount type - "uint" 299 value - "1" /> 300 <pass0>
301 <renderetates> 302 <03DRS CULLMODE type "D3DCULL" 303 val ue -

" D3DCULL_WONB/08F6n0 304 <D3DRS_TEXTUREFACI OR type - "ui nt" PEEAISOMMESTI on =
vector4 to_d3dcol or( Construct vector2 floats( float( 0.0 306 float( 0.0
307 float( 0.0 308 sfx/[self]/settings/shininess ) )" /> 309
</renderatates> 310 <transfornms> 311 <D3DTS WORLD type "matrix4" 312 |ink
- paraneters/transforns/morld /> 313 <D3DTS_VIEWtype - "matrix4" 314

vecto:

link - "péﬁaneters/transf T T Aot E\Wonsinn Jebyort QBIDS PRAJECPI ON type - "matri x4"

316 i nk 4u"paraneters/transforns/prole@tlgngmwgglﬁ,QBDTS TEXTUREL type -
"matri x4" §18 function - "Jranshose( paraneters/transforns/morld /> 319

</transforfs> 320 <vertexshadé?¥"“3?T“¥ﬁﬁﬁﬁfs“Tyb@ "uint" 322 link -

"par amet ei¥/ obj ect/vertex/ FVP" /> 323 ZfM#8it exshader> 324 <t extureet ages>

325 <stage®> 326 <D3DTSSiM-N-I LTER type - "D3DTEXTUREFI LTERTYPE" 327

val ue - "B3DTEXF LI NEARG:=#=:-328 <D3DTSS M PFI LTER type -

" D3DTEXTUREFI LTERTYPE" <===829=val ue - "D3DTEXF LI NEAR' /> 330

<D3DTSS MAGFI LTER type -*"*"D3DTEXTUREFI LTERTYPE" 331 value - "D3DTEXF

LI NEAR' / 3332 <D3DTSS COUGRARE - -Eypene /& D3DI A"

162 <D3DTSS_MIPFILTER type = "D3DTEXTUREFILTERTYPE"

163 value = "D3DTEXF_LINEAR" />

164 <D3DTSS_MAGFILTER type = "D3DTEXTUREFILTERTYPE"

165 value = "D3DTEXF_LINEAR" />

166 </stage0>

167 <stagels>

168 <D3DTSS_MINFILTER type = "D3DTEXTUREFILTERTYPE"

169 value = "D3DTEXF_LINEAR" />

170 <D3DTSS_MIPFILTER type = "D3DTEXTUREFILTERTYPE" !
171 value = "D3DTEXF_LINEAR" />

172 <D3DTSS_MAGFILTER type = "D3DTEXTUREFILTERTYPE"

173 value = "D3DTEXF_LINEAR" />

174 </stagelx>

175 </texturestages>

176 <textures>

177 <t0 type = "uint"

178 link = "parameters/object/texture/diffuse/ 2D/R8GEB8A8/handle* />

179 <tl type = "uint"

180 link = "parameters/object/texture/normal/_2D/R8G8B8A8/handle" />

181 </texturess>

182 </pass0s

183 </passes>

184 </impl>

185 <imp2>

186 <priority type = "float"

187 value = "0.500000" />

188 «description type = "string®

189 value = "Shiny with Gloss Alpha Channel Fixed Function® />

190 <reguirementss

191 <os type = "bool®

192 function = "GreaterEqual_float{ parameters/os/version, float( §.0 ) )" />
193 <CubeTextureSupport type = "bool"

194 function = "AllSet({ D3DCAPSS/TextureCaps, bitset{ D3DPTEXTURECAPS_CUREMAP } )" />
195 <api type = "bool"

196 function = "GreaterEqual_float{ parameters/api/version, floac{ 8.0} )" />
197 <TextureSupport type = "bool"

198 function = "GreaterEqual_uint{ D3DCAPS8/MaxSimultaneousTextures, uint{ 2 ) )" />
199 </requirements> .

200 <pagses>

201 <passCount type = “uint"”

202 value = "1" />

203 <passl>

204 <renderstates>

205 <D3DRS_CULLMODE type = "D3DCULL"

206 value = "D3DCULL_NONE" />

207 <D3DRS_TEXTUREFACTOR type = "uing"

208 function = "vector4_to_d3dcolor({ Construct_vector4_floats{ float( 0.0 }.
209 float{ 0.0 ),

219 float( 0.0 ),

211 sfx/[self] /settings/shininess ) }" />

212 </renderstatess>

213 <transforms>

214 <D3DTS_WORLD type = "matrixa"

215 1ink = "parameters/transforms/world" />

216 <D3DTS_VIEW type = “matrix4”

217 link = "parameters/transforms/view" />

218 <D3DTS_PROJECTION type = "matrix4”



333 value - " D3DTA_ TEXTURE' /> 334 <D3DTSS COLORCP type - "D3DTEXTUREOP"
335 val ue - "D3DTOP SELECTARG " 336 cO3DTSS ALPHAARG type - "D30TA" 337
val ue - "WBDIMSSERACTOR' /> 338 CD3DTSS ALPHACP type - " DPDTHSIURECP" 339
val ue - "D3DTOP MODULATE2X' /> 340 <BBDTSS ALPHAARG? type - "D3DTA" 341
val ue - "D3DTA_ TEXTURE" 342 c/stages, 343 <etagel> 344
<D3DTSS_TEXCOORDI NOEX type "D30T55_TCI" 345 val ue -

" gggg_m _ CAMERASPACEREFL ECT lONVEGCTOR rkecehoi- 346

< _ TEXTURETRANSFORMet: AGE: ty p e’ DBDTEXTURETRANSFORMFLAGS" 347 val ue
- "D3DTTFE, COUNTS" /> 348 < D'I%g_ﬁ/l NF%TERXIypE RA D3 DTEXTUREFI LTERTYPE"
349 val ue,,; "D3DTEXF_LI.NEAR: /> 350 <D31) TSS M PFI LTER type -

" D3DTEXTUREFI LTERTYPE" .35L.value - "D3DTEXF LI NEAR' /> 352

<D3DTSS_MAGFI LTER type - " DIDTEXTUREFITTERTYPE" 353 val ue - " D3DTEXF

LI NEAR' "/ ¥ 354 cD30TSS, COIORARGO type - "D3DTA" 355 val ue -

"D3DTA CURRENT" /> 356 <D3DTSS COLOROP type = "D3DTEXTUREOP' 357 val ue -
" D3DTOP_MoDULATEAL PHA _ADDGQLGR el 2 - -25:8uw=D3BFSS COLORARG type - "D3DTA"
359 val ue™ "D3DTA TEXTURE; /2 360 <IRDTSS ALPHAARG type - "DBDTA’ 361
val ue - "BBDTA TEXTURE' 367 <80 PS&~AERPMAOP type - "D3DTEXTUREOP" 363

val ue - "BBDTOP SELECTARG™™™=g WReR3LR8SB00PCT/ US02/ 13571 32 364

</ st agel >,,365 </t ext ur est ageszm-366- v-émi;;(el shader >

236 value = "D3DTA_TEX

237 <D3DTSS_COLOROP type = "D3DTEXTUREQP™

238 value = "D3DTOP_SELECTARGL" />

239 <D3DTSS_ALPHAARGL type = "D3DTA"

240 value = "D3DTA_TEXTURE | D3DTA_COMPLEMENT" />
241 <D3DTSS_ALPHAOP type = “D3DTEXTUREQP"

242 value = "D3DTOP_MODULATE2X" />

243 <D3DTSS_ALPHAARGZ type = "D3DTA"

244 value = "D3DTA_TFACTOR" />

245 </stagel>

246 <gtagel>

247 <D3DTSS_TEXCOORDINDEX type = "D3DTSS_TCI"

248 value = *D3DTSS_TCI_CAMERASPACEREFLECTIONVECTOR | v />
249 <D3DTSS_TEXTURETRANSFORMFLAGS type = *D3DTEXTURETRANSFORMFLAGS"
250 value = "D3DTTFF_COUNT3" />

251 <D3DTSS_MINFILTER type = "D3DTEXTUREFILTERTYPE"

252 value = "DIDTEXF_LINEAR" />

253 <D3DTSS_MIPFILTER type = “D3DTEXTUREFILTERTYPE"

254 value = "D3DTEXF_LINEAR" />

255 <D3DTSS_MAGFILTER type = "D3DTEXTUREFILTERTYPE"

256 value = "D3DTEXF_LINEAR" />

257 <D3DTSS_COLORARGO type = "D3DTA"

258 value = "D3DTA_CURRENT" />

259 <D3DTSS_COLORARGY type = "D3DTA"

260 value = "D3DTA_TEXTURE" />

261 <D3DTSS_COLORARG2 type = "D3DTA"

262 value = "D3DTA_CURRENT I D3DTA_ALPHAREPLICATE" />
263 <D3DTSS_COLOROP type = “D3DTEXTUREOP"

264 value = "D3DTOP_MULTIPLYADD" />

265 <D3DTSS_ALPHAOP type = "D3DTEXTUREOP™

266 value = "D3DTOP_SELECTARG1" />

267 <D3DTSS_ALPHAARGL type = "D3DTA"

268 value = "D3DTA_CURRENT" />

269 </stagel>

270 </texturestages>

271 <pixelshaders>

272 </pixelshaders>

273 <textures>

274 <t0 type = "uinc"

275 link = "parameters/objecc/texcure/d1ffuse/_ZD/RBGSBBAB/handle" />
276 <tl type = "uint"

277 link = "parameters/locale/texture/environment/cube/RBGBE8A8/handle” />
278 </textures>

279 </pass0>

280 </passes>

281 </imp2>

282 <imp3>

283 <priority type = "float"

28B4 value = "0.600000" />

285 <description type = "string"

286 value = "Shiny with Gloss Alpha Channel Fixed Function” />
287 <requirements>

288 <os type = "bool”

289 function = "GreaterEqual_float( parameters/os/version, fleat{ 5.0 ) }" />



367 </ pi xel shader> 368 <textures> 369 <tO type - "uint" 370 1 ink
“paranet er s/ obj ect/texture/diffuse/ 20/ RBGBBBAB/ handle" 371 <tl type -
"ui nt" 37ARO0l0B0E5660 PCT/US02/13571
"par anet ers/ | ocal e/ t ext ure/ envi ronnens¥ cube/ RBGSBBAS/ handl e" /> 373
</textures> 374 </pass0> 375 </passes> 376 </inmp3> 377 </dx8< 378 <ogl >
379 <inpl> 380 <elenent nane = "priority" 381 type float" 382 vaI ue
"1.000000%, It 3B3 <el-eaeBioNaiesxidescr i lptl on "string” 385 val ue
"Shiny with Goss Al pha CREhNE™ 386 FequiT EDE%XWFCEP;C%F 7"<el ement name 3B8
type - "beel" 389 functi OrFion - ﬂr@eretatfeaﬂEwallsfapfﬁF eat=par drret er s/ os/ ver si on,
float( 5.@:) )" /> 390~get eTRILL.DANR nives/@Rhime3 Lt Ype: 5. 2 bool " 392
function -," G eat erkgual...f | oat ( paraneters/api/version, float( 1.0 ) )" />
393 <el enmeAat nanme -«=k-€gi St er conbi ner Support”™ 394 type. boo]." 395 function
" Reqw r edNUnRegi st ex@Gogle- ner:s(uint (2))" /> 396 -tensions' 397 <el enent
name - GLMN\/ vertex_pro gram 398 type - "bool"™ 399 function -
"I nitgxtengion(string(@uMN.vertex.program)” /> 400 <el enment name = "G
NV regi st e _conbi ners” 48ds &yper-bogk” 402 function -

= “D3DCULL NON E"

"1 nit Ext edsi ion(string( G NV Ledi.st.er ..conbi ners))" />

305 function = veccor4 to_dadcolor{ Construct_vectord_floats{ float{ 0.0 ),
306 float{ 0.0 J,

307 float{ 0.0 },

308 sfx/[self) /sectings/shininess ) }" />
309 </renderstates>

310 <transforms>

311 <D3DTS_WORLD type = "matrix4"

312 link = "parameters/transforms/world" />

313 <D3DTS_VIEW type = "matrix4"

314 link = "parameters/transforms/view" />

315 <D3DTS_PROJECTION type = "matrix4”

316 link = "parameters/transforms/projection” />
317 <D3DTS_TEXTURE1 type = "matrix4"

318 function = "Transpose! parameters/transforms/world }" />
319 </transforms>

320 <vertexshader>

321 <handle type = "uint™

322 link = "parameters/object/vertex/FVF" />

323 </vertexshader>

324 <texturestages>

325 <stagel>

326 <D3DTSS_MINFILTER type = "D3DTEXTUREFILTERTYPE"

327 value = "D3DTEXF_LINEAR" />

3ag <D3DTSS_MIPFILTER type = "D3DTEXTUREFILTERTYPE"

323 ' value = "D3DTEXF_LINEAR" />

330 <D3DTSS_MAGFILTER type = "D3DTEXTUREFILTERTYPE®

331 value = "D3DTEXF_LINEAR" />

332 <D3DTSS_COLORARG1 type = "D3DTA"

333 value = "D3DTA_TEXTURE" />

334 <D3DTSS_COLOROP type = "D3DTEXTUREOP"

338 value = "D3DTOP_SELECTARG1" />

336 <D3DTSS_ALPHAARG1 type = "D3DTA"

337 value = "D3DTA_TFACTOR" />

338 <D3DTSS_ALPHAQP type = "D3DTEXTUREOP"

339 value = "D3DTOP_MODULATE2X" />

340 <D3DTSS_ALPHAARG2 type = "D3DTA"

341 value = "D3DTA_TEXTURE" />

342 </staged>

343 <stagels>

344 <D3DTSS_TEXCOORDINDEX type = "D3DTSS_TCI"

345 value = "D3DTSS_TCI CAMERASPACEREFLECTIONVECI‘OR | 1 />
346 <D3DTSS_TEXTURETRANSFORMFLAGS type = ¥D3DTEXTURETRANSFORMFLAGS™
347 value = "D3DTTFF_COUNT3" />

348 <D3DTSS_MINFILTER type = "D3DTEXTUREFILTERTYPE"

345 value = "D3DTEXF_LINEAR" />

350 <D3DTSS_MIPFILTER type = "D3DTEXTUREFILTERTYPE"

351 value = "D3DTEXF_LINEAR" />

352 <D3DTSS_MAGFILTER type = "D3DTEXTUREFILTERTYPE"

353 value = "D3DTEXF_LINEAR" />

354 <D3DTSS_COLORARGO type = "D3DTA"

355 value = "D3DTA_CURRENT" />

356 <D3DTSS_COLOROP type = "D3DTEXTUREOP"

357 value = "D3DTOP_MODULATEALPHA_ ADDCOLOR" />
358 <D3DTSS_COLORARG1 type = “D3DTA”

358 . value = "D3DTA_TEXTURE" />

360 <D3DTSS_ALPHAARGL type = "D3DTA"

361 value = "D3DTA_TEXTURE" />

362 <D3DTSS_ALPHAQP type = "D3DTEXTUREOP"

363 value = "D3DTOP_SELECTARGL" />



403 <el enent nane - "G._ARB texture_conpression” 404 type = "bool" 405
function "InitExtension(string (GLARE texture conpression))" /> 406

<el ement werma/0836h0 EXT texture conpression e3tc" 407 type 'Poaalso/4531
function - " InitExtension(string(G. BXT texture_conpression_s3tc))" />
409 </extensions> 410 </requirenments> 411 <textureHandl es> 412 <handl e0>
413 <el enent nane - "nane" 414 type = "string" 415 value - "decal Tex" />
416 <el enent nane - "handle’ 417 type = "GUi nt" 418 function -

"af x_glGendexture ()" #Hoerddd <el enent nane - "data" 420 type .7
"sfxTexDat:@a" 421 functiomes= 422 "
LoadTextuP@DataFronFiIéf%ff*ng(stonearchaic.tga),string(rgb))" /> 423

<el enent rddnme = m pmap ””H?4 t%{ "bool" 425 value "true" 426 <el enent
name "tarqet" 427 type sﬁm @ﬁuﬂhmﬂ@ﬁﬁvabwewm@@uTEXTURE 2D" 429

<el enent name = "internal p@rna@%mmﬁ%@ﬂ%#p@““*“@#%”@t@hhnf 431 value - "G
RGBB" it 432 <el enent “wane - " external pormat” 433 type - "sfx_ G.enunt
434 val ue ™ "GL_RGB" “Ft 435 <el ement nane - "data7ype” 436 type "sfx
GLenunt 437 vaIuedgzwﬁ[_UNSIGNED_BYTE" /> 438 </handl e0>

377 </dx8>

378 <ogl>

379 <impl>

380 <element name = "prioricy”

381 type = *float"

382 value = "1.000000" />

33 <element name = "description"

384 type = "string"

385 value = "Shiny with Gloss Alpha Channel® />

386 <requirements>

387 <element name = "os"

388 type = "bool"

389 function = "GreaterEqual_float{ parameters/os/version, float{ 5.0 )} }* />
390 <element name = "api"

391 type = "bool"

392 function = "GreaterEqual_float{ parameters/api/version, float( 1.0 ) )" />
383 <element name = "registerCombinerSupport”

394 type = "bool®

395 function = "RequiredNumRegisterCombiners{uint(2})" />

396 <extensions>

397 <element name = "GL_NV_vertex program"

398 type = "bool®

389 function = "InitExtension{string{GL_NV_vertex_program)}" />
400 <element name = "GL_NV_register combiners”

401 type = "bool”

402 function = "InitExtension(string(GL_NV_register_combiners))" />
403 <element name = "GL_ARB_texture _compression®

404 type = *bool™

405 function = "InitExtension(string{GL _ARB_texture compression))” />
406 <element name = "GL_EXT_ texture compresslon a3tc"

407 type = "hoal®

408 function = "InitExtension(string{GL_EXT texture compressmn s3tc)i" />
408 </extensions>

410 </requirementss>

411 <textureHandles>

412 <handle0>

413 <element name = "name"

414 type = "string”

415 valuve = "decalTex" />

416 <element name = "handle”

417 type = "GLuint"

418 function = "sfx glGenTexture(})" />

419 <element name = "data®

420 type = "sfxTexData"

421 function =

422 nLoadTextureDataFromFile (string(stonearchaic.tga),string(rgb))" />
423 <e@lement name = "mipmap"

424 type = "bool"

425 value = “true" />

426 <element name = "target”

427 type = "sfx_GLenum"

428 value = "GL_TEXTURE_2D" />

429 <element name = "internalFormat"

430 type = "sfx GLenum"

431 value = "GL_RGBE" />

432 <element name = “"externalFormat”

433 type = "sfx_GLenum®

434 value = "GL_RGB" />

435 <element name = "dataType"

438 type = "sfx_GLenum"

437 value = "GL_UNSIGNED_BYTE" />

438 </handled>

439 <handlel>

440 <element name = "name"

441 type = *string"

442 value = "envmap" />

443 <element name = "data”



439 <handl el >
"envmap" />

440 <el enrent nane "nane"
443 <el enent nane -

441 type
"dat a"

444 type woO'egfhgsbexDat a" 445 function = 446

"LoadText ur eoat aFronFi |l e(string(aky_c&be_m pmap. dds), string(null))"
<el enent nane - "m prmap" 448 type - "tool"

<el enent nanme - "target"
TEXTURE_CUBE MAP EXT" />
"af x GLenufi 455 val ue

"G_TEXTURE WRAP T"

/> 459 <éePenent nane =
val ue
463 type -i2"sfx G.enunt

"GL_TEXTURE_MAG PI LTER"

449 val
451 type - "sfx_Genunt
453.-<elenent name

/>

GLenum"

n 486 — K ent pame = "GL_TEXTURE_WRAP_T"
passCounti; 472 type = "UlTNtsre - e cremm
458 value = "GL_CLAMP_TQ_EDGE" />
459 <element name = "GL_TEXTURE_WRAP_R"
460 type = "sfx GLenum"
461 value = "GL_CLAMP_TO_EDGE" />
462 <element name = "GL_TEXTURE_MIN_FILTER"
463 type = "sfx_GLenum"
464 value = "GL_LINEAR" />
465 <element name = "GL_TEXTURE_MAG_FILTER"
466 type = "sfx_GLenum®
467 value = "GL_LINEAR" />
468 </handlel>
469 </texcureHandles>
470 <passes>
471 <element name = "passCount"”
472 type = "uint®
473 value = "1" />
474 <passi>
475 <transforms>
476 <model type = "matrix4"
477 1link = "parameters/transforms/world" /s>
478 <view type = "matrix4"
479 link = "parameters/transforms/view" />
480 <projection type = "matrix4"
481 link = "parameters/transforms/projection® />
482 </transformg>
483 <vertexshader>
484 <mapping>
485 <element name = "v[OPOS}"
486 type = "string"
487 value = "position® />
488 <element name = "v{NRML]"
489 type = "string"
490 value = "normal" />
491 <element name = "v[COLOI"
492 type = "string"
493 value = "diffuse" />
494 <element name = "v{TEX0]"
495 type = "string”®
496 value = "tex0" />
497 </mapping>
498 <element name = "shadexr"
499 type = "string"
500 value = "11VP1.0
501 MOV o[TEX0], v[TEX0];
502 DP4 o[HPOS].x, c[0], v[OPOS];
503 Dp4 ol[HPOS}.y, c{1], v[OPOS];
504 DP4 o[HPOS) .z, cl2}, v[OPOS];
505 pP4  olHPOS).w, cl3]), v[OPOS};
506 DP4 RO.x, c[8], vINRML];
507 DP4 RO.y, cI9], vINRML];
508 DP4  RO.z, ¢{10), VvINRML);
509 DP3 RO.w, RO, RO;
510 RSQ RO.w, RO.w;
511 MUL RO, RO, RO.w;
512 SGE RO.w, RO.w, RO.w;
513 DP4 Rl.x, c[4], v[OPOS]);
514 Dp4 Rl.y, c[5), vIOPOS);
518 DP4 Rl.z, c[6), v[OPOS];
516 DP4 Rl.w, c{7], vIOPOS);
517 DP3 Rl.w, R1l, R1;
518 RSQ Rl.w, Rl.w;
519 MUL R, Rl, Rl.w;
520 SGE Rl.w, Rl.w, Rl.w;
521 DP3 R2, RO, R1l;
522 ADD R2, R2, R2;
523 MUL R4.xyz, R1l, R2;
524 ADD olTEX1].xyz, RO, ~R4;
525 SGE ofTEX1l).w, RO.w, RO.w,
526 MoV olcoLo]l, vI[COLO];
527 MOV ofcoLl}, v[coLo];
528 END" />
529 <element name = "handle"
530 type = "ogl_vs_handle"
531 function = "compile_ogl_vs_handle( ../shader }" />

452 val ue
s "GL TEXTURE WRAPS' 454 type
" AL CLAMR-TO-ERGE oo b @ ceb@ment nane -

457 <type—-=+zf x G.enunt 458 val ue
"CGL PEXTURE WRAP R' 460 type
" Gha_CLAVP_TO EDGEiewed: 2 - 46:2- <el enment nane
464 VB! (i€ rmmn @l k- NEAR'!
_ = 466 -y pgroanetegfx  Glenunt 467 val ue
468 </ handbel > 469 </t ext ur eHandf-&¥>=470 <passes, 471 <el enent nane

442 val ue

"string"

WO 03/ 085600 PCT/ US02/ 13571 33

PCT/US02/13571

447
450

"G

ue - "true"

"GL CLAMP TO EDGE"
"sfx_G.enunt 461
"GQL_TEXTURE M N _FI LTER"
465 <el enent nane -
"GL LI NEAR'

/>



473 value - "1" /> 474 <pasa0> 475 <transforms, 476 <nodel type =
“matrix4" 477 link - "parameters/transforms/world /> 478 <view type -
"matri x4"wond/osienk = "parameters/transfornms/view' /> 480PEHrUPBLISTON type
- "matrix4" 481 link - "paranmeters/tr3hsforns/projection” /> 482
</transforms, 483 <vertexshader> 484 <mappi ng> 485 <el enent nanme =
"v[OPOS]" 486 type = "stri ng" 487 value - "position" 488 <el enent nane
"V[ NRM.]" B 489 type - "stri ng" 490 value = "normal" /> 491 <el enent nane -
"v[COLQ " 5 492 type = "strifge483 yalue - "diffuse" /> 494 <elenent nane
= "v(TEXOE! 495 type = "stri ng'v'aluﬂ%mwalfﬂwmw"*‘”fhe“x‘e“wb 497 </ mappi ng> 498
<el ement mame - "shader" 499t ygE mvmssddd.tg” 500 value '!'!'VP1.0 501 MOV

O[ TEXQ, ¥ TEXQ, 502 DP4 o[ HPOB]* X7" “°%:“TI€I]°" “’EV[“{TPOS] 503 DP4 ( HPOS] .,
c(1], v[oms]; 504 DP4 01HPOBT3 @f; coseaifr OP Wgﬁ . P05 ON o[ HPOS] . w, c[3),
v[OPOS]; *506 DP4 RO X, c[gm,th\iRwi B67 RO'Y, c19], V[NRM]; 508
DP4 RO z, .¢[ 101, v[NRI\/L]

544 <texturess

%/vertexshader>

545 <unitos>

546 <element name = "handle"

547 type = "string”

548 1ink = "sfx/[self)/imps/ogl/impl/textureHandles/handled/name" />
549 </unit0>

550 <unitls>

551 element name = "handle"

5§52 type = “string"

553 link = "sfx/[self)/imps/ogl/impl/textureHandles/handlel/name" />
554 </unitl>

555 </textures>

556 <reglstercombiners>
5§57 <constants>

558 <element name = "consto"

559 type = "vector4”

560 function = "Construct_vectord_floats{ float{ 0.0 ),

561 float{ 0.0 ),

562 float{ 0.0 },

563 sfx/[self]/settings/shininess )" />
564 </constants>

565 <element name = "nvparseInlineRegisterCombiner"

566 type = "string"

567 value = "11RC1.0

568

569 rgb {

570 spare0 = unsigned_invert{tex0.a) * constod.a;
571 scale_by_twol};

572 }

573 }

574 {

575 rgb {

576 discard = unsigned{spare@)*texl;
577 digcard = tex0;

578 spare0d = sum{);

579 )

580

581 out.rgb = spared; " />

582 <element name = "handle”

583 type = "ogl_rc_handle”

584 function = "compile ogl_rc_handle( ../nvparseInlineRegisterCombiner )" />
585 </registercombiners>

586 </pass0>

587 </passes>

588 </impl>

589 </ogl>

590 </imps>

591  </depot>



509 DP3 ROw, RO, RO 510 RSQ ROw, ROw, 511 MJL RO, RO, ROw 512 SGE
ROw, ROw, ROw 513 DP4 R .x, c[4] , v[OPOS] 514 DP4 R .y, c[5],
v[OPOCS1 WwWOR30B%0RI .., c[6], v[OPOS]; 516 DP4 R .w, c[7] pCT[USPES71 517
DP3 R.w, Rl, Rl; 518 RSQR .w, RL. w3519 MIL R, Rl, R.w, 520 SGE R .w,
R.w R.w 521 DP3 R2, RO Rl; 522 ADD R2, R2, R2; 523 ML R4.xyz, R,
R2; 524 ADD o[ TEX1].xyz, RO -R4; 525 SGE o[ TEX11.W RO w, ROw, 526 MOV
o(COLOL, v[COLOL; 527 MOV o[ COL11, v[COLQ; 528 END' /> 529 <el enent nane
= "handl e" 530 type "ogl _vs handle" 531 function - "conpile_ogl vs_handl e(
../shader )" /> WD 03/085600 PCT/ U¥2AfMS71 34 532 <constants> 533

<el enent nanme - "c0" 534 type "nvTrackMatri xParans" 535 val ue -

" GL_MODEL WM PRamddGT ON_ NV GL_I DENTI TY_NV' /> 536 <el enent nane = 'C4
537 type - "nvTrackMatri xParanms” 538 value = "G MODELVI EW GL_I DENTI TY NV"
/> 539 <elenment name = "c8" 540 type - "nvTrackMatrixParans" 541 val ue -
"GL_MODELVI EW GL | NVERSE TRANSPOSE_NV* /> 542 </constants,

1 1 A method for generating a shader program, comprising:

2 selecting a file associated with a graphics effect;

3 reading the file;

4 processing the file; and

5 generating the shader program based on the processing of the file to apply the
6  graphics effect to an object.

1 2. The method as recited in claim 1, wherein the file is selected from a library
2 of files each associated with a unique graphics effect.

1 3. The method as recited in claim 1, wherein the file includes a plurality of

2 interface data capable of being processed to generate the shader program for
3 different graphics application program interfaces.

1 4 The method as recited in claim 1, wherein the file includes a plurality of

2 implementation data capable of being processed to generate the shader

3 program for different hardware graphics pipeline platforms.

1 5. The method as recited in claim 1, wherein the file is written in an extensible
2 markup language (XML).

1 6. The method as recited in claim 1, wherein the file includes a text file.

1 7 The method as recited in claim 1, wherein the selecting, reading, processing,

2 and generating are carried out utilizing a plug-in.



543 </vertexshader> 544 <textures> 545 <unit0> 546 <el enent nane
"handl e" 547 type - "string" 548 link =

"sf x/ [ selWwplBopsdogl /i npl / t ext ur eHandl es/ handl e0/ nane" / >PCFAB0zA3smi t 0> 550
<unitl> 551 el enent nanme "handl e" 5% type = "string” 553 link -
"sfx/[self)/inps/ogl/inps/textureHandl es/ handl el / name"” /> 554 </unitl> 555
</texturea> 556 <registerconbiners> 557 <constants> 558 <el enent nane -
"const 0" 559 type = "vector4" 560 function - "Construct_vector9 fl oats(
fLoat( 0.0 561 float( 0.0 562 float( 0.0 563 sfx/l|selfl/settings/shininess
)" 1> 1564 </ cofgliaihsd aPRBitEnRIRML, RARFin theéRBAEE kel dine Bagessigy Conbi ner "
566 type = "string” 56/ value - "IRC1.0 568 § 569 rgb { 570 spareO -

unsi gnéd i nver tanti@eferaling are oasicd out utilyig scmlestasy. two() 572 } 573 } 574 {
575 rgb { 576 discard unsigned(spare0Q)"texl; 577 discard = tex0; 578
spareO - sunp

1 9. The method as recited in claim 8, wherein the interface includes a

2 Component Object Model (COM) interface.

1 10. The method as recited in claim 8, wherein the processing includes initializing
2 the interface.

1 11.  The method as recited in claim 1, wherein the processing includes registering
2 at least one of custom types and custom functions, the shader program being
3 generated based on the at least one of registered custom types and custom

4 functions.

1 12.  The method as recited in claim 1, wherein the processing includes setting up
2 a plurality of objects.

1 13 The method as recited in claim 12, wherein the processing includes selecting
2 one of the objects.

1 14. The method as recited in claim 13, wherein the processing includes selecting
2 one of a plurality of graphics effects.

1 15.  The method as recited in claim 14, wherein the processing includes selecting
2 a render pass.

1 16.  The method as recited in claim 15, wherein the processing includes setting up

2 the render pass.



579 } 580 } 581 out.rgb - spareO; " /> 582 <elenent nanme - "handl e" 583
type - "ogl _rc handle" 584 function - "conpile ogl_rc_handl e(

.. I nvpar swbrBiosssRegi st er COnbi ner )" /> 585 </regi st er compPCmars215386

</ pasa0> 587 </passes> 588 </inpl> 3689 </ogl> 590 </inps> 591 </depot,
WD 03/ 085600 PCT/US02/13571 35 CLAIMS What is clained is: 1 1. A nethod
for generating a shader program conpri si ng: 2 selecting a file associ ated

with a, graphic di n I, ile; and 5
gener ati nagt he Odp?sorﬁ?lg 1B§gé18q§h E empt;[}lggée@%?ﬁ%%g%& Eéb% le to apply
the 6,9raphi c$oRfing%s phianRrd MethderprégratiRineidneshtclshasalod e in claim 1,
V\/nereln the file is sepected froma library 2 of files each associ ated

wi th a3uni que gaegpietas. effect. 1 3. The nmethod as recited in claiml1,
wherein the file includes a plurality of 2 interface data capable of being
processed to generate the shader programfor 3 different graphics

appl i catiqg pr Glglre‘?ﬁ@t oM &Y feB&Ein cian"lll 16T%ef@ﬁ e PraesdifEincRded dra®i m 1,
wherein the fil'e includes a plurality of 2 inplenentation data capabl e of
bei ng pr ocessedhé objgevetlathe selhaeégaaphlcssffpwtogr am for different hardware
graphics pipeline platforns. 1 5. The nethod as recited in claim1, wherein
the file is witten in an extensible 2 markup |anguage (XM.). 1 6. The
met hod 1as reC|t wittthe file. 1 7.
The rret ho as rlg%r{léeha&li%%%?drﬁmgl%nregr g}lﬁﬁre%{e&se{&tﬁm;?@r eadi ng,
procesging, 2 sal‘edteggr@haisleffgctanmzn@atmmtstlppltedlhyzammgplacapbug in.

1 20. The method as recited in claim 18, wherein the processing includes

2 determining whether more render passes exist, and selecting another render
3 pass if more render passes exist.

1 21.  The method as recited in claim 18, wherein the processing includes

2 determining whether more objects exist, and selecting another object if more
3 objects exist.

1 22.  The method as recited in claim 18, wherein the processing includes

2 determining whether more graphics effects exist, and selecting another

3 graphics effect if more graphics effects exist.

1 23.  The method as recited in claim 1, wherein the file includes requirements, the
2 shader program being generated based on the requirements.

1 24.  The method as recited in claim 23, wherein the requirements include a call

2 back function.

1 25.  The method as recited in claim 23, wherein the requirements include a

2 default set of requirements.



WO 03/ 085600 PCT/US02/ 13571 36 1 8. The nmethod as recited in claim1,
wherein the selecting, reading, processing, 2 and generating are carried
out utiliwprgostwsos nterface. 1 9. The nethod as recited i nPclraisny/8s57wher ei n
the interface includes a 2 Conponent3&bject Mdel (COM interface. 1 10.
The nethod as recited in claim8, wherein the processing includes
initializing 2 the interface. 1 11. The nethod as recited in claim1,

wherein t pracessi.ng i ncl.udes reqgi.steri . | . ustom types
and cu to%f un&?‘?Wél}"%taﬁée‘gﬁgd’éf{aﬂ%&gwg‘?ne elhﬁér 2 glcégﬁgétei?gﬁp%g%&ed on the at
| east gne of rggjiﬁhg@%?a@%qgggrqlmgggceand custom 4 functions. 1 12. The

C

nethod as recited I n aiml, wherein the processing includes setting up 2
a plurality of objects. 1 13. The nethod as recited in claim12, wherein

t he processing_includes sel.ect.ing. one of the obje o id The met hod
as rectted’in glllﬁir’f}ﬁtli%i,sas\ﬁﬁ@feéilﬂ C?"H@%rgﬁ‘é@g’i tﬁagfaﬁgicﬁgggaéséf%g?]ier?g 2 one of
a plurality of ,gf; Qﬂbfe&bﬁfaflﬁeltﬁiliﬂné—éle_gﬂiﬁidﬁ?ﬁsﬁ?ﬁﬁ@&céec| ted in claim 14,
wherein the proceSsing includes selecting 2 a render pass. 1 16. The

met hod as recited in claim15, wherein the processing includes setting up
2 the render pass. WO 03/085600 f’CT/ S02/ 13571 37.1 17. .The nethod as

reci tedl i AScl ailhe metheghasesitedRE D 1 e PREREL I &4 fcsﬁére%)}s “Pag§i%ting to
par anmeters, th L nerat ed based on the 3 paraneters.
1 18. The mnet h%&ﬁggﬁgg%%ﬁﬁé?%@%% wherein the processing includes
drawing 2 the object with the selected graphics effect. 1 19. The net hod

as recited in claim 18, wherein the gbject.is d wth the 2 selected
graphi &s @Pf ectIhgmgthed ?ﬂeélffidrlfl@ﬁﬁ“@szcés{}’g‘ﬁrlefrb@‘e B@a%p’é?}gml? E:sagefl%rﬁ?e%il 20. The
methodaas reci tgthiidh il 3ited aratifigiei n the processing incl udes 2

determni ng whether nore render passes exi st, and sel ecting another render

3 pass if nore render passes exist. 1 21. The nethod as recited in claim

18, wherein the processing includes 2 deternining whet her. nbrg ohjects
exi st landlsel cRimadhet NeteBjn { il the Shadbr Brograi s Eipable 37

2 being altered by tweaking the file.

1 31. The method as recited in claim 8, wherein the interface is capable of

2 generating primitives.

1 32. The method as recited in claim 1, wherein the file includes a syntax including
2 a name, a type and a content.

1 33.  The method as recited in claim 1, wherein the file is capable of referencing
2 both compiled and un-compiled code.

1 34. A system for generating a shader program, comprising:

2 an interface;

3 an application program for working in conjunction with the interface to

4  process a file; and

5 wherein the shader program is generated based on the processing of the file
6  to apply the graphics effect to an object.



3 objects exist. 1 22. The nethod as recited in claim 18, wherein the
processi ng includes 2 determ ning whet her nore graphics effects exist, and
sel ecti ngwamowssno 3 graphics effect if nore graphics eff@crasexisrt 1 23.
The nethod as recited in claim1, wheB®in the file includes requirenents,
the 2 shader program being generated based on the requirenments. 1 24. The
nmethod as recited in claim23, wherein the requirenents include a call 2

back function. 1 25. The nethod as .reci i .alm 23, wherein the

requir emenps i &WE"&“ iela;’r BngaR ¢ (?%ag%’ipr%‘%glé&%?’ﬁ‘le‘%% ts. WO 03/ 085600

PCT/ USQ2/ 13571 1\e38s #ord6lectif}a TRINRQSiA WRE algetbhidd effeay m 1, wherein the
graphics effect is displayed 2 utilizing a graphical user interface. 1 27

The meBhod as memins 6t reading tiedil®6, wherein the graphics effect is capable

of 2 being altered_by a user utilizing the graphical user interface. 1 28.
The mefhod as F%Q?Pﬁgﬁﬂr?lceéqlﬁgmezéil?’ Perein the graphics effect is capable

of 2 heing al h%aﬁgﬁ&ygeﬁé £h4 148 SRR PFRIoAS baskd 9.-thd PR coRInpQd tiasfileeCi ted in
cl aim 28, wherein the shader  programis generated based on the altered
par aneber so afpl@the griyshicedFrottom otgeitt ed in claim 1, wherein the shader
programis capable of 2 being altered by tweaking the file. 1 31. The
nmethod as recited in claim8, wherein the interface is capable of 2
gener ai ngepri i i 8B NGGeAFing 8 ShidRe pidgrdth AoRpkisingher ei n the
file itrilcl %g'es a%g?/%?%gr%ﬁg%%?ngu 2 a%réllgrre?ga typepadr%a a corllogqen\tg’.rI 1 33. The
met hod2as reci teethpiuter cbdd for telestingrachila asdoeiafdd veith s gephmbeBedf referencing 2
both conpiled and un-conpiled code. .1 34. A system for generating a shader
progr am corrpricé’mw?erc?deaf?rir??@%tgﬁg?‘e’?) an application programfor working
in conjunction w ' Jca ®e ife:-RR@cess a file; and 5 wherein the
shaderJA’pr ogr amczqultpggetrrlg?%%%éﬁgé:s%%l‘%net’lﬁeé processing of the file 6 to apply
t he graphi cs efdogplutdr @oddfon RpesatingWie B3/d6BH68ONPEREUSH HielB6TEsIng Of

6 the file to apply the graphics effect to an object.

[y

37. A data structure stored in memory for generating a shader program,
comprising:
a file including:
a textual descriptive object for identifying a graphics effect associated
with the file, and
a requirements object for identifying requirements for the shader
program necessary to generate the shader program;

wherein the shader program is capable of being generated based on the

O 0 3 O W R WM

objects of the file.

1 38 A method for generating a shader program utilizing an application,
comprising:

selecting a file associated with a graphics effect,

selecting a graphics application program interface;

receiving implementation data representing a plurality of different hardware

graphics pipeline platforms based on the selection;

~N N AW

receiving parameters based on the implementation data; and



1 35. A systemfor generating a shader program conprising: 2 neans for
selecting a file associated with a graphics effect; 3 neans for reading
the fil e;w0 oaws3e80 f or processing the file; and 5 nmeans foPcgarser/s3srng t he
shader program based on the processing) of the file 6 to apply the graphics
effect to an object. 1 36. A conmputer program product for generating a
shader program conprising: 2 conputer code for selecting a file

associated with a _graphics.effect; 3 ¢ uter..code for .r j e file; 4
conput & code 1%591(118153’@@%1% P%@e{hﬁ%l“fraﬁ %r?&gﬁ%plgd&%eréﬁ&f%?nsc%Slggl?e{o%rgd égner ating
the shgder é)igaqgﬁgtg}sbased on the processing of 6 the file to apply the
graphics el?fect fo an object. 1 37. A data structure stored in nenory for
gener a0i ng a s lvaeesin freahrdenprogamaosrpeniesiteryfor Bseawithithe hardvagigaphics a t ext ual
descriptive gbject for identifying a graphics effect associated 5 with the
file, 1ind pepeding glfPFBfent s obj ect for identifying requirenments for the
shader 7 program necessary to generate the shader program 8 wherein the

shader programis capable of being generated based on the 9 objects of the
file. 1 389. A ritichadhddis geinelriatciang 38, whemtar thp degisiamasitd Which g then

application, 2 conprising: 3 selecting a fjle associated w.th_.a graphics
effect?2 4 sel eéﬁ?%r%gﬁphﬁﬁpﬁ’@ﬁ%?)blﬂf §i8ie ?B@eﬁdﬁg?% aprdetier 818 oceivi ng
i npl engnt ati on e L dﬂj?%&ty of different hardware 6

ar aphings pi pel ip%%%t%?%r%@%ggg%&g%t e selection; 7 receiving paraneters
based on the inplenentation data; and WO 03/ 085600 PCT/ US02/ 13571 40 8

deci di ng whi ch of the hardware graphics_pipeline platforns.to.use based on
9 the par d&fet erldie f&@h%é?@%edtlﬁél%lﬁaﬁ?e?”hﬁﬁeé}b‘ihﬁﬁ]ie?’émﬁé‘ﬁé?‘ggjéh 8 use with

t he hardware gr j o] | f L JRdyas recited

in cl a?m 38, V\hh%?(g’!(aﬁré%aé’%ltfg%&)g%%ﬁlggtlﬁ%g%ﬁ%uéﬁ‘ﬁt@ R%S ti(Z%mhr{m;r dwar e graphics

pi pel i ne pl at f Qaf@ndterstae Warletss@d. i s based on whether the

1 41 The method as recited in claim 38, and further comprising mapping attributes
2 of an object to the parameters.

1  42. A method for generating a shader program utilizing an interface, comprising:
2 generating implementation data representing a plurality of different hardware
3 graphics pipeline platforms;

4 generating parameters based on the implementation data; and

5 deciding which of the hardware graphics pipeline platforms to use based on
6  the parameters;

7 wherein the shader program is generated for use with the hardware graphics
8  pipeline platforms.

1 43, The method as recited in claim 42, wherein the implementation data is

2 generated by determining whether the different hardware graphics pipeline

3 platforms meet a plurality of requirements.



3 paraneters are capable of being supplied. 1 40. The nethod as recited in
claim 38, wherein the decision as to which of the 2 hardware graphics

pi pel i ne whashstns is to be used is based on whether the P8TAmPAMSIErs are
understood. 1 41. The nethod as recitéd in claim38, and further conprising
mappi ng attributes 2 of an object to the paraneters. 1 42. A nethod for
generating a shader programutilizing an interface, conprising: 2

generating inplementatjon data representin lurality of different

har dwat e %3- gr dpRneth *bgerF?lFf‘éllﬁFgﬂméén%'beﬁﬂb@ﬁgmB{epﬁﬂ%aég?g?%tlgers based on
the Inpl ement atg ate@BY sOrifle thalhingropbhatiwafe driihidgsigiiake graphi cs

pi pel in%e pl atfgé%r%gﬁéggee b ssed1 %n 61 t{]e par amt%ﬁ@@mgei n the shader
prograg i s gengiafoess ot mesetheirdduitehventsar dwar e graphi cs 8 pi pel i ne
platforns. 1 43. The nethod as recited in claim42, wherein the

i npl enentation data is 2 generated by determ ning whether the different

har dwar e gr.aphi,c i j I ﬁﬁﬁ%ﬁt Al ity of requirenents.
WO 03/ 5’)85%80 P&?ﬁ%@%g%lfra%ﬂg a%hé.%[ e nia%d?ggi%%gar ecited in claim43,
wherei p the i nphiciagAhgbh ieriden is 2 further generated by sorting the

di fferent hardware graphics pipeline 3 platforns %tg}%t. meet the

requi rdments. ZTegisieripg Aieledb ang of Custora PRES Y SO HECIMSHgr am  conpri si ng:
2 initializing an inter X istering at |east one of customtypes and
custom4functi or‘?gt;tmgﬁl&’saé{lﬁli%ﬁa’%ﬁ g&lﬁ?ur ality of objects; 5 selecting one of
the obgects; 6 ssRt®egd bmgofane€otctey pl urality of graphics effects; 7

sel ecting a render pass; 8 setting up . the render pass by pointing to

par anebers; 9 sdlegtingena ofe Ripjalitt Ohgramesfitestst ect ed graphics effect; 10
determ_ni ng whether.. npre .render passes exist; 11 selecting another render
pass |mf7 more r RIS EILIE al%lg’st; 12 det er i ni ng whet her nore graphics
effectg exist; gl@ingalpaht iddetes Bepoiatiapt gsambteact if nmore graphics
effects exist; 14 determni ngh whet her nore, objects exist; and

9 drawing the object with the selected graphics effect;
10 determining whether more render passes exist;
11 selecting another render pass if more render passes exist;
12 determining whether more graphics effects exist;
13 selecting another graphics effect if more graphics effects exist;
14 determining whether more objects exist; and
15 selecting another object if more objects exist.
16
1 46. A computer implemented method for determining whether a file is
2 distributable, comprising:
3 identifying a file stored in memory;
4 determining whether the file is distributable; and
5 indicating whether the file is distributable.

47. A data structure stored in memory for identifying a shader program,
comprising:
a file including:

a textual descriptive object for identifying a graphics effect associated

N b W N =

with the file, and



15 sel ecting another object if nore objects exist. 16 1 46. A conputer

i npl emented nmethod for determ ning whether a file is 2 distributable,
conpri si nyO 03/08emt i fying a file stored in nenory; 4 detepgirnisoz13shet her
the file is distributable; and 5 ind#xating whether the file is

di stributable. 1 47. A data structure stored in nenory for identifying a
shader program 2 conprising: 3 a file including: 4 a textual descriptive

bj ect for identifyi . i cs effect iated 5 with the.file, and
V0 03/ 685600 PCT) USgPuBuH T shaty GepFamiTgune Shauriis Be Bt
capabl & of execéffeicf‘ﬂléé}ﬁraﬁmgﬁﬁaﬁnéeﬁfllfr@rﬁﬁeﬂté'} a plurality of operating

environnents; 8 wherei'n the shader code segnents are organi zed in terns of
the difsferent whapartht shaderecodersegments aie oiganized An tesinb ofltheatifferenter at i ng a
shader program using a graphical user interface, 2 conprising: 3

di spl ayi ngPPAT4SIE CRY RGNS gr aphi cs effects for allowing a user to sel ect
one 4 graphics effect; 5 displaying the selected graphics effect as
applied to an object using a file; 6 nodifying the file based on user

i nput; 17 ptpcessinmghddfor keteeatimndshBdganegrami usinga shpideal uperagiediaedyased on
the processing of the file.
2  comprising:
displaying a plurality of graphics effects for allowing a user to select one
graphics effect; 4
displaying the selected graphics effect as applied to an object using a file;
modifying the file based on user input;

processing the file; and

0 N1 N n bW

generating a shader program based on the processing of the file.



