1 SHADER PROGRAM GENERATI ON SYSTEM AND METHOD RELATED APPLI CATION 5 The
present application is a continuation of an application filed 03/20/02
under application serial nunber 10/102, 989, which is incorporated herein
by reference inits entirety. 10 FIELD OF THE | NVENTI ON The present
invention relates to conputer graphics, and nore particularly to shading
operations within a graphics pipeline. 15 BACKGROUND OF THE | NVENTI ON
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vertiggs. The location of a Py oPfaE INVENTION

The present invention relates to computer graphics, and more particularly to

shading operations within a graphics pipeline.

15 BACKGROUND OF THE INVENTION

Rendering and displaying 3-D graphics typically involves many calculations
and computations. For example, to render a 3-D object, a set of coordinate points or
vertices that define the object to be rendered must be formed. Vertices can be joined

20 to form polygons that define the surface of the object to be rendered and displayed.
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

25  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.




vertex, is defined by its x, y and z coordi nates. Wen three or nore of
these points are connected, a polygon is fornmed. The sinplest polygon is a
triangle. 3-D shapes are created by cannecting a nunber of 2-D pol ygons.
Curved 10 surfaces are represented by connecting many small pol ygons. The
view of a 3-D shape conposed of polygon outlines is called a wire frame
view. In sum the conputer creates 3-D objects by connecting a nunber of
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15  transformations that implicate considerably specialized equations and processing

unique to 3-D representation.

For a long time now, 3-D rendering systems have been able to describe the
"appearance” of objects according to parameters. These and later methods provide
20  for the parameterization of the perceived color of an object based on the position and
orientation of its surface and the light sources illuminating it. In so doing, the
appearance of the object is calculated therefrom. Parameters 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 parameters are

25  globally referred to as the shading parameters of the object.

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
30 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



this space into shadi ng paraneter space. The object is "imrersed" in the
original 1- D, 2-D or 3-D space and the val ues of the shadi ng paraneters at
a given point of the surface of the _gpbject are defined as a result of the
procedural shading function at this 10 point. For instance, procedural
shaders that approxi mate appearance of wood, marble or other natural

mat eri al s have been devel oped and can be found in the literature. The
rendering of graphics data in a conputer systemis a collection of resource
i nt ensi ve tBessewadwiformparagictreen thervagRugpasts of e oblegha syfaseagecedttdber f or ni ng
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i mpl ementations directly integrated a CPU chip into their _design to
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determine values for certain primitives, such as color, etc. associated with the

graphics data structures, exemplifies such a computation intensive and complex

process. For each application developer to design these shading techniques for each

program developed and/or to design each program for potentially varying third party
20  graphics hardware would be a Herculean task, and would produce much

inconsistency.

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

25  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

are examples of such shaders.

Prior to their current implementation in specialized hardware chips, vertex
30 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



speci al i zed shadi ng process. Wthout today's hardware state of the art,
however, there was little choice. 10 Today, though, existing advances in
har dwar e technol ogy have facilitated tHe ability to nove functionality
previously inplenented in software into specialized hardware. As a result,
today's pixel and vertex shaders are inplenented as specialized and
programmabl e hardware chips. 15 Unfortunately, programm ng such new vertex

and pi xel engines necessitates _a d of art and code resources never
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associ at edpweth Jibii& 9raphics effect. Further, the file may include
interface gata capabl e of being processed to generate the shader program
for different graphics application programinterfaces. In a simlar

manner, the file y.include . | ement ati on data capabl e of bein

i
procesded to ge 1 oy #e cxistBBReRs AR hrdgrareltschiolggyhane faﬁéﬁ’&%ﬂ’% gr aphi cs
i peline 3 I lﬁ;qx ' . enerate
glhgdelr prg%?ig%gé ﬁic{;)rvev\-{;llili)ljfé Plﬁ%ﬁfﬁk@@ﬁf nc %&&Eﬁ&ﬁﬁﬁég‘g#gggt%ﬁ%&%}%gtg gr aphi cs

appl i cat i drrdwagr Asra restiky thdgyespikél.aad veRendlaters ardnipdahentddldd etc.), and a

variety of platforns (i.e. hardware graphics chi ps manufactured b
dif f er ent Spg?iﬁlé%ﬁﬁ‘iaéép(mgrmmable hardward chips. P Y

15 | Unfortunately, programming such new vertex and pixel engines necessitates
a meld of art and code resources never before required. Several digital content
creation (DCC) applications have done an admirable job of supporting vertex and
pixel shaders as far as they go, but it is not obvious how to allow artists to play with
various shading options without having them become full-fledged shader

20  programmers,



20 In anot her enbodinent, the file may be witten in an extensible markup
| anguage (XM.). Mbreover, the file may include a text file. Still yet, the
sel ecting, reading, processing, and.generating may be carried out
utilizing an interface [i.e. Conponent CObject Mdel (COM], plug-in, etc.
25 As an option, the file may take the formof a data structure having a
textual descriptive object for identifying a graphics effect associated
with the file. Further provided my be a requirenments object for
identifying requirenents necessary to generate the shader program 30 -6-

Thus, the file may include require svald:th the shader program being
gener ated based on the requi rerrents.ﬂ}‘n“g'eneral, the requi renents nmay

include a default set of requirenments, which may be optionally custom
tailored. Optiopally, the requirenments ymay include a call back function. 5
The file may fLﬁ‘l“!‘?éh"diWICBH’Q“?‘SFQH%FM%?’“S%/M%H&YQ%dCf%@D%&%ﬁts capabl e of
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the present enbodi nent npy 10 optionally be used as a reference for
obt ai ni ng £ PECSHERS the Bledo applardha graphipy elfqehtoerbieato hhws aghadepar ti cul ar
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functions. Thus, the shader program may be generated based on 15 the
regi stered customtypes _and/or custom functions. By this feature, the

pr esent? embodi Ipone embpdifent tbfs_ﬁlre i we@l@ﬁdf@m A&l f%ﬁfﬂeﬁﬁﬂ%’hader
DLPOLAT el G AR B M P WS L 1
graphi cs edapaide 6f b prickddgd to generate the shader program for different graphics
application program interfaces. In a similar manner, the file may include
implementation data capable of being processed to generate the shader program for
15  different hardware graphics pipeline platforms. Thus, the file may be processed ina
way to generate shader programs for working in conjunction with various different
graphics application program interfaces (i.e. OpenGL®, Direct 3D™, etc.), and a
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



20 a render 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 paranmeters so that the shader program nay be generated
based on the paraneters. Further, the object may be drawn with the

sel ected graphics effect utilizing attributes supplied by an application.
25 During a rendering pass, it nmay be determ ned whet her nore render passes
exi st, and another render pas elected i f npre render passes exist.
Further, it may "¢ 83‘?%?1&? i”‘%ﬁ%‘i”ﬁ@meﬂﬁr&'lt BhretpderIPLAm bSHE anot her
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sel ect ed idefanblrset of repinirasendd, fwdi¢lsmex bs bptionally Greora talvpedar@ptionslgm t hat may
be used to,carry the fore q‘l?@e? fax ctjqnality may include an interface and
an appl i cdlf EIUBFBGRs MAyRcuds kralbac Binction to process a file. Thus,
the shader programis generated based on the processing of the file to
apply the graphics effect to the object. 5 As nentioned earlier, the
processi ng i nclTieefle syt furthertipcladed piuedlity yf shderabie sdggentsrcapalilé ef
per spective of_thtﬁ%app [ caﬁfi on inh]éfge c?nt ext of the present Efystem
enbodi mentSXetHIng thegraphics elfemiin » Bty of erarding sayiranmentea (i BgHPER ed with a
graphics ; I i r i i j r i face, and
ecei vi ng B TR BEDS do SR RIAb SRR LA SRR 2ot
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paraneters are received based on the . inplenentation data. Further, it may
be decliodecPRHﬁP%lFV}Eﬁ“Ste @ R &sTanraretog phighingdesgpd ghadgecode s64B¢HE t 0 use based
at least in part on the paraneters. By this design, the shader programis
generated for use with the appropriate hardware graphics pipeline 15
platform As arDuig eperaticnefdac paiticnlanembadiments theqirodebdnsarng wahelegr aphi cs
pi peline pl ai,f,orms_i s to bhe used may be based on whether the paraneters
are capabl|Bit Izggiaﬁénterface. Such processitig may further include registering custom
types and/or custom functions. Thus, the shader program may be generated based on
15 the registered custom types and/or custom functions. By this feature, the present

embodiment allows a user to customize 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 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.



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
understood (i.e., able to be correctdy-interpreted) by the application.
Once such deci sions have been made, attributes 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 enentation gata representi a lurality of djfferent hardware
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Moreover, the inplementation data may be further generated by sorting the
di fferent hardware graphics pipeline platforns that neet the 5

requi rements. Assoentibred eailich théprotessingandigddsrsattimpmp la pharakity of
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20 an optiqnal graphical user interface is @rovi ded. In use, the
af or enent | BpEHE aég)rxﬁné@ 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



effect may be displayed utilizing such graphical user interface. Further,
the graphics effect may be capable of being altered by a user utilizing

t he graphical user interface. |In part§cular, the graphics effect may be
capable of being altered by altering paraneters, and the shader program rmay
be generated based on the altered 25 paraneters. Such paraneters may
altered by tweaking the aforenentioned file. Another graphical user

interface may so be provided in . which a plurality. of raphi cs effects
ore di opl ayed RoRCmTpINS g ReuRioh tdany P gyl by eetbibe > Such

sel ected gfipdhiraRe SHERAL hird mﬁ‘% PR pRtoRRP e bRray P ect using a
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pr ocessed. reqitsmentsh Morshuerethe pmplpneemtatiey dbte nyeyrer fatthet deasrettddy t he
processing of the file. -9- As a further option, the interface may be
capabl e ofsoﬁg}gépﬁflltj?ﬁerﬁFP%W“F‘?/%@PhI%PIPF\Ié‘?‘? ptfmsithat gy thenc| ude a synt ax

i ncl udisng RubaiEent@ type and a content. Still yet, the file nmay be capable
of referencing both conpiled and un-conpil ed code. 5 These and ot her

advant ages of the present invention will becone apparent upon reading the

foll ow ng detai]ed descriptiqn and studying the varioqus figures of the
drawi ngs. 10 - ¥BSSOREe Wl[ﬂj\:j%@%prpgt}lmf‘r@newpé IpRANRASTTRBlMSPEE0i ng and ot her
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t he dr aw ngemoiyns wientificd. ANeptr Bled Assosiated witictke ticage agreamher atk gi t al
accordance wth one enbodinent. 10 Figure 1A-1

processi ng ,Sys i
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is included in the license agreement.

Another computer implemented method is provided for determining whether
15  afileis distributable. Such method may include identifying a file stored in memory,
determining whether the file is distributable, and simply indicating whether the file
is distributable.

In order to allow a user to visually experiment and use the shader program,
20  anoptional graphical user interface is provided. In use, the aforementioned graphics
effect may be displayed utilizing such graphical user interface. Further, the graphics
eiffect 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.



1A. 15 Figure 1A-2 illustrates an exenplary file that may be used to
generate a shader program in accordance with one enbodi nent. Figures 1B

and 1C each illustrate a nethod for generating a shader program in
accordance with one enbodinment. 20 Figure 2 illustrates an "effect binding"
met hod by which objects are set up in accordance with operation 1080 of
Figures IB and 1C. Figure 3 illustrates a nethod for generating

i npl enentation data representing 25 a plurality of different hardware
graphics pipeline platforns, in accordance with operation 212 of Figure 2.
Figure 4 i1l ust£af 51aNosRedhtbriB AL O¥apihlc OF obderdBRRIARGded whi ch

of the hardware graphics pipeline platforns"to use, in accordance wth

oper at i on Eitier, 8 file nkbygocled@a syrtdx inclidgigramaig, b typstandaesntantfiliness net hod
associated with_the present inventiaqn. 5 -12- DESCRI PTI HE PREFERRED
ENBODI VENTS- a3 s Soabis o biateran s beth 5P amile 10 U CBRRNESSOf g oystem i n
accordance with 5 one enbodinent. Wth reference to Figure 1A, a conputer
graphics systemis provided that nay be inplenmented using a conputer 10.
The conput er 10Ilesehnibethercmizatagesmd ¢he pematmyattinn wilidiecane ppoces spon 11,

whi ch i s conpecte 0 a co nication bus 12, The bus 12 can_be

i npl enent deeiig ﬁlegﬂliowg dereded ﬁ?sgaptaqwddw@ma the V%}Halsd%ﬁuff‘é fome | ogi c
functions;gfof.example, a typical personal conputer includes chips known as
north 10 brldgg and south bridge chips. The conputer 10 al so includes a
main menory 14. Control logic (software) and data are stored in the main
menory 14 which may take the formof random access nenory (RAM. The

conpuﬂ@r al so includes a hardware graphics pipeline 18 and a display 20,
i.e. a conputer nonitor.




15 The conputer 10 may al so i nclude a secondary storage 16. The secondary
storage 16 includes, for exanple, a hard disk drive and/or a renovable
storage drive, representing a floppyildisk drive, a nmagnetic tape drive, a
conpact disk drive, etc. The renovable storage drive reads from and/ or
wites to a renovable storage unit in a well known manner. Conputer
prograns, or conputer control logic algorithnms, 20 are stored in the main
menory 14 and/or the secondary storage 16. Such conputer prograns, when
execut ed, enable the conputer 10 to perform various functions. Menory 14
and storage 16 are thus whh |l e nmedia. In one

enbodi nent, the techni qlﬁiiEIFrBIE éRﬁfHCHNDd(’;HrJ. DRl ornmed by the 25 hardware
gr aphi cs plpellne 18 which may take the form of hardware. Such hardware

i npl enent ati on y i nclJude a _mcrocontroller or any other ty of custom or
appl i cati on speﬂ?sf fprespingayt athen agncris and a¢vagiagss are etaiun DFrSiORR OB b ot ment
the ngth 8 n the
processorqgeﬁﬁkﬁﬁﬁ%mﬁg‘ gkﬁ% ﬁ@g#% F§g¥gﬁ§g@%ﬁé%ﬁﬁﬂQM%gbﬂgﬁﬁwﬁgﬁory 14
and/ or t heefeemoadathy dravlings irowaigh: 16 of the conputer 10. One exenplary
architecture for the hardware graphics pipeline 18 will be set forth
during reference to Figure 1A-1 Figure 1A-1 illustrates a nore detail ed
di agram showi n i ment of the
har dwar e gr aphlch1 pi pgllgﬁr?g@él( d?oq?r &Bg%lﬂﬁétafk&@@ﬁg&@&é‘gﬂgg@e ry stage 151
i s provi deglitiwbacémbadamsentor 6 primtives into a screen-aligned coordinate
system QO her conputations may be perfornmed by the geonetry stage 151 such
as Iidﬁting to determine the visual properties (e.g., color, surface
normal , texture;. rQli SEl rlnltlves 10
The transfornme 1%%;39'%622111{%%%1%%9%ﬁgoqgﬁ%téﬁu&#cgégr g&rsglswgl Zer %&%

rast eri zerstrutfuZe sfutieWwxesiphry énbsdent cfiitheRawpiex@iphi \tiptitie begaﬁeh of the
primtives. A coverage nmask stored with the fragnent indicates which

porti ons ofAthe pi xel the fragnment covers. 15

15 Figure 1A-2 illustrates an exemplary file that may be used to generate a

shader program, in accordance with one embodiment,

Figures 1B and 1C each illustrate a method for generating a shader program,
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.




Al so included is a shader 153 that conputes the final fragnent, e.g. by
appl ying texture maps or shader prograns to the fragnment. Such shader
programs may be generated in variousipays. One system and net hod for
generating the shader progranms will be set forth hereinafter in greater
detail. It should be noted that in the 20 context of the present
description, shader prograns may refer to vertex shader prograns, pixe
shader prograns, or _apy other type of program capable of shading. An
optional sanpl 1@%3éﬁ@%ﬁﬁm§@§§@%%§wna@ﬁ%P @éwaﬂﬁﬁﬂ%FB“§gﬁﬂP@§“%%r each
fragment. 25 Wth continuing reference to Figure | A1, after

mul ti-sanpling, the individual sanples are sent to a raster-processor
(ROP) 155 as if they were regular fragments. The raster-processor 155
perforns various operations on the fragnments, including z/stencil testing
and color or al pha blending. This may require the raster- processor 155 to
read asfranme buffer nermory 156 in order to retrieve the destination -14- Z
or the destination color. To this end, the final pixel color and Z are
witten back to the frane buffer menory 156. Wen all primtives in the
scene have been rendered in this manner, the 5 contents of the franme buffer
menory 156 are scanned out by a video refresh unit 157 and sent to the

di splay 20. In one enbodinent, all of the foregoing conponents of the
graphi cs system 106 except the frame buffer nenory 156 (and possibly other
menories, 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 conbinations of seniconductor platforns
per the desires of the user. An interface nmay be used in conjunction with
t he various conponents set 15 forth in Figures 1A and | A-1. In one

enbodi nent, such interface may include at |east in part the OQoen G aphics
Li brary (OpenG.(r)), Direct3DTM application program interfaces (APIs), a
proprietary application programinterface, or the like. In use, a shader
program may be generated for use with the shader 153 of



20 Figure IA-1. Initially, a single file associated wth a graphics effect
is a selected. Such file is then read and processed. In the context of the
present description, a file may inclugle any type of data structure, stream
of data, network connection, etc. capable of conmunicating information. A
shader programis subsequently generated based on the processing of the
file to apply the graphics effect to an object. Mre 25 information wll
now be set forth regarding various exenplary techniques in carrying out
such functionality. Figure 1A-2 illustrates an exenplary file 160 that may

be used to generate a piRedRIION B8 TATPRERE gaBpAksh one embodi ment .
It should be noted thaT_Tﬁé__3U_ﬁT@§§ﬁT‘$T$§@¥%U_ﬁﬁy"b§_used to generate a
shader programin the context of the foregoing architecture of Figures 1A

and 1A-1, or any anqther _archjtecture desired. 15- An exenplary file 160 is
set forth in Agp&HailR1A2 b?‘PFi‘ 41?%%%' of & g RECSSSIRE Sﬁtémnﬁﬁﬁé?fg&yqe&mh

reference. gy emogﬁ?en?.nt\ﬂgi ﬂv%?%ncettg'ﬁi kd £a @%ﬁﬁ%&%{%ﬁk&%&?@[ﬂfﬁ ﬁfg}vﬁiehi brary

of files each assoclate a unique graphics ect. Inter , such
| i brari es thaymaisiee implgadrteduding a corapier U CTheddoagmiteirdy ifdudesonevamotd cal
dat abase very simlar to a file system It may support |inks and

funct i ons,Pragrasoas.|sBeh asrrpeesear Iewhichis someeted fQ,meqmnprBicatiproRus 12 ddeand

funct i ons,? HEpCesi Hetrhidheson e .
| mvol ved T RETASnG AP Sl P R R SR oS AR B B B0 O°

regul ar f uaétions; fohexuvse, a typicall pernhldd@iputi Snchlides @hipe ko wx 8 hidred.
Additionally, no tinme is spent checking if paranmeter dependencies have
changdd, duidgs apdheouth bedgs chups. (Tptomputas 8 aisonncludss afmgie mespEdft ed by a

Funct i on. itk Piie SoB R bAE B B onl e i bBipaly B SHEE ek

runti me. Hgfrh BEfandbi@iceéss aenitry (RAMIU MR CoinPufeilko HchAIRY a hidaked .
facilitate debugging and arch|V|Q§ an option, the class nay be conpiled

. As
in order tgaphasseripeling 18taard aldisplay 2 biera campwerviadiitprf i el d of the sane type,
and that functions are well fornmed. As an 20 option, the function strings
may be conpiled into an internal byte-code style

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



representation. The class may al so support just-in-tinme conpilation, so
that if a function is never called, it is never conpiled. One may conpile
sub-trees of the class as needed to-¢mnsure |inks and functions are correct
and fully specified. 25 In another enbodinent, the file 160 maybe witten
in an extensible markup |anguage (XM.). Mreover, the file 160 may include
atext file. The exanple file 160 shown in Appendix Ais in XM.. As an

option, the file 1 may i nclude inplenentation data 161 capable of 30
bei ng pr ocleragsile %fﬁtg%ﬁ%l}yﬂa&“@r 1%&%&?@@%@/@&?&%&0% © har dwar e

gr aphi cs J i f . I nfation data 161 may
r epr esent %Aﬁﬁ%slﬂ?ﬁ%{r?ﬁleg?;& E)l;% ngfta?ﬂg%ﬂ?:r&geh%g?%rg%pfa'phi cs chips

manuf actured by different graphics conpanies for various purposes). Still

yet, the file 160 may include interface data 162 capable of being 5
processed to géeigyatld-1 Hiustpigsamase defaided diagram shpwingthe utep#li cs appl i cati on

. . : ] o
I L L O L A
di fferent MgapACSAaghokin algk@netrPstagy BB ik piideacatc fraforkRoRidifivds, Direct

3DTM etc). In Appendix A the tag "<inps>" at |line 30 designates
i npl ement difoghssreearplignedheoprdinatg spstgng Qikesicgmaiatiorfenabepaiaimicd §y of

Direct XT n r=41.MRI € atio respectively. Wth continuing
refer encgq P%g%’&%,gp Sgg(eelz?tl ﬁg& %sge@]inﬁtt? @%E%P% evisélﬁf ?é%rﬁ";s Qer%m ded for
i denti fyi ngla, GirRBOhGER] tatte @DaMA1) OF cidhiverteX BedctibRgild emitives!i ti ve

text. For exanple, the graphics effect may include a "shiny"
charadferistic, as shown in 15 Figure 1A-2, and at lines 2 and 3 in

Appendi x A. O gourse, any. ot.her.t of visual K effect. (i.e, .notion blur,
oo iy be delt SRR yRUSELEM IR Bouthr s et fRL the sfteRue |y
such text ug2 daf@ids RtftdgeheaPio? ehchlfidelalol 848 bR Badhif\ihd pr¥BitivégnAl fi cation of
the graphics effect associated with a shader programto be generated. 20
Furt her presyemgeimask storederigt the degmeyuindisates whicbhjoeinms b6 ehefxelithient i f yi ng
requi renments necessary to generate the shader program As shown, various
requirenme asgné@ic%veefs'forth for each of a plurality of render passes

i dentiffsi ed by way of

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



pass identifiers 168. For exanple, each render pass may have different
required textures, render states, nulti-pass effects, and sources of
L-vectors, as well as 25 tangent spacedrequirenents, texture type

requi renents, or any other type of capability required to display a shader
programcorrectly. Optionally, the requirenents may even include a cal
back function. In Appendix A the requirenents for the Direct X8 are

ok orent i ke de5igntion Fly. 4p (S e bS FRPRel FOF B4 PERERS 6EH  bed i n

l'ines 37 tjL gLigh or th 1 enentation 2, starting at -17- line 185, has
t b 15’@6
its requirenents gggrcrig%g In lines 190 through 199; and (3)

i npl enentation 3, starting at line 282, has its requirenents described in
| ines 287 thrqugh 21 6.. Note that inplenentations 2 and 3 have the sane
requi rements, bunen AhPriwkpice 4 theconerigye hranrrenderrd indbismashente. 5 1n

ot . . | i , whi ch
vay. b opt AR RCRRRL Sy Tt Ay 196 f PR i PER yilco FERRBRFITISE>. 1 ©

"t weakabl emd'sentnte fHeadigldy 20.t i st -control | abl e paraneters for shader-specific
itens. Tweakables are required by a shader program but are not
necessarily exposed through standard tool 10 paths. Shader program authors

may deci de whi e - i
mani pul ation. ?nmé’ggé‘%‘?‘é@‘hﬁég%@? 31% ﬁof)e%éﬁ%rc?{eﬂ éﬁ?netfreéﬁpg ??&?3‘."%? étef%? om a
t ranspar enyg ckagt e fram@bufrihembiyasd (Araiciaasibly iildreéncindridsUsich ag es exenpl ary

t weakabl es in the context of thediﬂfyi l e 160 of Fi g{ure | A-1. 15 Table 1
<t weakb| desturegemenyhewy be sivatehon psinglo-semicondveion platform. y@Ecoursoyieye” 20

content = vaﬁﬁ%i #!o&?lg%%? iafsx ':be/s?cuatétf ggp%rrlgely 8% vﬁnmtﬁ (P()%biﬁ%ﬂ)%s of "val ue”

content =
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.




<string name = "field" type = "value" content = ../../settings/opacity" />
25 <string nane = "gui" type = "value" content = "slider" /> <float nane =

"mn" type = "value" content = "0.0.-1§> <float nanme = "max" type = "val ue"
30 content = "1.0 "/> <float name = "step" type = "value" content = "0.1

"/ > </shininess> </tweakabl es> 35 In Appendi x A the tweakables are
designated at lines 14 through 29. The tweakables are generally outside

t he designation of any of the inplenentations because they generally apply
to all the inplenmentations. In this exanple, a mninumvalue (lines 22 and

27) are i ncl uacht oo e ARFisABEORR)n ARPER: B “he R BLAFRORS 20 Y o

shader codee smgband fortZ@renapabl e of executing the graphics effect in a
plurality of operating environnents. As shown, such shader code segnments
170 include a syntax including a nane, a type 5 and a content. Still yet,

he fil b : | ' . il ed
Shader %pr ogy am Beng g Blent SAERRTE My S CRTHTR AR deF IR 00 170

maybe or garsauidded With heinime@taphite cietd dneftfallgpatiatibRgcemdy bsurents. Thus,
t he present enbodi ment may 10 optionally be used as a reference for
obt ai ni ng RigiGulas ¢lash adegh desg amaydgradhiergrchi! datgbasp pemginiilaato aflexanmpl e of

shader  c00gsks. 01949 ol 083 aBP S GHPhow TRPEsRd bdishgat es 2 surmary

: S
of various”’el’ements’ of “an exenp
functions to override and intermix with the pre-existing functions. Other functions

10 may also be involved including volatile functions that have the same structure as a
regular function, however, volatile functions are always executed. Additionally, no
time 1s spent checking if parameter dependencies have changed, as in the case of a
regular function. Any function called by a volatile function is also treated as volatile
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 dumped to text at any time to

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 ngeded 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




15 inplementation in Direct3D(r) 8 Table 2 1. Preanbl e/declaration: These
el ements provide a priority for a 20 particular inplenmentation/interface,
and a string description of the inplegentation/interface. 2. Requirenents:
These specify the various requirenents for the inplenentation/interface to
run correctly. In particular, they 25 include the Dx8 caps that are

required for the shader. Al requirenents evaluate to type "bool'. 3.
Texture handl es:., These refer to textyre _ handl es that. ar¢ created either
from dat a YRHew & plorms {lgsﬁ%rﬁwgeﬁa?mM}Pstwu acﬁéeibxdﬁfe&@tg@ﬁ 8t ed

textures SUgh.@Ass BR* d%?&ﬁ Ancube maps. The handl es can be referenced in
i VH?J) e ‘%i'lq')e,

subsequent sections of t and are independent of the render pass or

texture unit. 4. Vertex shader & Pixel Shader Handl es: These are the dx8

35 provi ded hand| es tha% are created either conpiled shader 19- strings or
1

from preconpi | edilkyehdbs file 168qmayprelude Hrieréace datg 164 capableidktd®d i n subsequent
ti f.l [ : t ext
ot Py Arodsifd ¢ pbherff ihhger pPORRANFN e e EB AL RA RO B, T VYD

set to thédnterthdds. Gopetibda)heuiledol hfaytbegrotzeed os svan®d gaprene shadar pi xel

shader for a pass, it _may be set to zero, thus turning off_  pixel shading.
5. Vert ex PVgpmp or workingde sendnctios witlyyaripus difssent gipiics Aaplicatien cour aged,

but optio L.S..d I T h ' e various
vertox at thBPAL B & e Gl a i GETEnL ke ARRARLLE BE 'S Checi Ty ng
t he mappi ngimpc-"ax 106 B desigiaesSmptitienpitiogs, aml tiles3 Ir andp fRatesignata tiappl i cati on
wth a

10 beginning of DirectX™8 and OpenGL® implementations, respectively.

With continuing 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 example, the graphics effect may include a “shiny” characteristic, as shown in
15  Figure 1A-2, and at lines 2 and 3 in Appendix A. Of course, any other type of visual
effect (i.e. motion 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 program to be generated.

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
pasé 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




different geonetry |ayout may have the shader programre 15 witten with
the new geonetry format. 6. A shader inplenentation can conprise nultiple
render passes, each with unique rendgyf-states, texture stage states,
vertex mapping, pixel and vertex shaders. 20 7. There may be a file that
represents the default render and texture stage states for the system |If
one does not specify a renderstate or texture stage state in a pass of a

shader o it is reset to the default s e th ile. By 25 using
the file 1BRASResdarengientelsserhed i B0 Blwllf% b ter prograns that
use the s f ﬁﬁgfﬁ she can do
so, but at Leféﬂéggagf)hgf& ?%ﬁg@?%%i?ﬁ@ﬁ% ersstgé(}%?gﬁlgé{ﬁ%%%?render
state chanlyesgh 396. Tibieahd implenshtatioas 2 and B imer the edme erguasems,duent s of an
exenpl ary shader |rrpl emsétiéetlon i,n QpenG.(r). Table 3 35 1. ,

Pr eanbl e/ dBPleaieatation.! bes duferentarptitediegSovi de’ a priority for the

i npl emgntation/interface, and a string description of the

i npl enentation/interface. -20- 2. Requirenents: These specify the various
requi rements fdn gteﬂiaali, thelreqarehehtsandy inbhaﬁé adefatilb setwf repiresehisywhich

particul ar, they | ude the OQpenGL extensi ons that are requjred for
t he shadémyquontwa liv‘a}sg)rml loggda Jug % lorgbleregpiseragnts. op[ B¥rekibleS on 5 may

nandi oq. t RapeRE At RGN plon R, W aniRP Rne HARE T FlEbIet B L1 s,
tga, required by a shader program, but are not necessarily exposed through standard tool
10 paths. Shader program authors may decide which parts of the shader program to
expose to artist manipulation. Tweakables may refer to any requirement ranging
from a transparency factor to an alpha blend factor. Table 1 illustrates exemplary

tweakables in the context of the file 160 of Figure 1A-1.

15 Table 1
<tweakabkles>
<shininess>
<string name = “description” type = “value”
20 content = “Relative Opacity"™ />
<string name = “fype” type = “value"
centent = "float" />
<string name = “fleld” type = “value"
content = ./../settings/opacity" />
25 <string name = gul" type = “value”
content = “slider” />
<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 "/>
</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.




etc.) or generated textures such as normalization cube maps. 10 The handl es
can be referenced in subsequent sections of the file, and are i ndependent
of the render pass or texture unit. -48-A shader inplenentation can
conprise multiple render passes, each with a unique vertex program texture
shader and register 15 conbiner definitions. Figure 113 illustrates a

met hod 1000 for generating a shader program in accordance with one

enbodi ment. This nmethod 1000 is generally done under 20 control of an
application programthat renders an inmage with one or nore three

di mensi onal objﬁﬁﬁ i . ﬁifﬁbt éﬂi‘&l ted in
the context of t gr I?r\ré\gir(rilggn“yrl@qg?ﬁt e f%?@%‘g?‘%%??fg‘f%&?? nm}ﬁl?;di ly be

i mpl ement adpabie of éxecotiiny thx traphicaeffectds b padality ofibpaating envanome@t.aAst r uct ur e.
As an option, the varjous  operations nmay be carried out utilizing an
interface %’Wéa such shyslsesrdecspasnts IW)@I&CILE% asniof Incllinga pame.a@t¥oe Mor eover
varioug st i : : i t he

cour seor Tha Gkt SEk e S B e B e e o am

I ni tially,contpilefehialct progh?Codet he processing may include initializing an 30
interface. In a preferred enbodinent, the interface is an APl to the
library of effects, and can be inplenented as a plug-in. Next, any nunber

of custom types t ety i i | 1040.

Thus, “the shaderd T K22 BERRR Gk SHIGRL LA GOSERILAN" L2 o
types and/termLofzhodifferint bp@atng Bividohinents2 Thud, @ad present éfiBodimesaniy enbodi ment
allows a user to custom ze the resulting shader program Next, one of the

obj ectl® t nyienalbibrsysed a5 8 refetenes fod obtainipredesited shadepmdg pegnents Il ch such
object is set up in operation 1080. This set up process is carried out for
each of a plurality of objects to be rendered, as indicated by decision

1090. Thus, a TalAppRhdik)A,Gh eRBINBRIGT sh&des €6deUP shoWitl & lespa@bugigd. aci | i tates
t he generation of the shader program by taking various infornmation
relating to the inplenentation and interface

Table 2 illustrates a summary of various elements of an exemplary shader

15  implementation in Direct3D® 8.

Table 2

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

20 particular implementation/interface, and a string description

of the implementation/interface.

2. Requirements: These specify the variocus requirements for the

implementation/interface to run correctly. In particular, they
25 include ths 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



associated with the environnent in which the shader programis to be used.
More 10 information relating to an exenplary enbodi nent of such set up
operation will be set forth in greategp-detail during reference to Figures
2 through 4. Wth 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 sel ected render pass is then set up

in operation 116Q; 9%4 8L % ch.dg ﬁeedegﬂ %%éo]@l%gt q'h% ﬁa{n%%"e‘s w.hh,d he

sel ect ed graphics effect, ee operatio ion, the render

pass may be setreﬁﬁrweﬂo%%ts?}ﬁ“geq%mbasreﬁﬁ’eﬁnér%f t*T*ﬁefJ‘s}ﬁa()‘%,“td a¥ft ogr am may t hen
be gener at ed basddroretherfpahametass pafurdrherzturhemndbj ddt a megrbdoesdr awn
with the sel ected giaphi esrekfealettdpbl Zdd)grial hhhdut @sy $Uppdd ed dy an 20

application. aErV%rrg(g(%e l]h;a e npt.,passed in d rlsngfir&ngce};){% Ss setup

1160 generally use a ‘ues supplied in t e paraneters
can be suppl i edP3FHF Jﬁ? DEAEF, EnY FE e FOFAPoi itEF ST thépar anet er s
provi des a nechamiedmbiding.paraneters to be shared anongst a plurality of
obj ects. 25 During a rendering pass, it nmay be determ ned whether nore

basses bxi ot " S e BRR AN NG <R P AR L SRRl LS4 Vet her
nor e aroaphl cs efFaLtaeEki Ry, “Aid 2 tmof het l@r‘?ﬁ?ﬁ?c@‘ eFtecPeseletted if nore
graphi cs ef f ectapkistef Not eadecksvoriet 22Qribw@er| | (speh ,asi vy bed)

determ ned whetiier sMcer Qo-geds eX{ Specafndnanakheioohy ecli Shosehected i f

more obj ects exjst Sha%%r'Mggf%ﬁ]?]qudedl%%%&n%}%6%3166%’?0“ Lq%thsl)joul d be noted

that the vari ous gper ati ons e carried out in
any order. See, 3{or BXaAPIMETEiGUrR" FeY R ecHir §léade§n§/r‘1‘géé%|nﬁl e

per mutlati on of wmét@p@ﬁamltéﬁsnmye@@temmeu 5 Figure 2 illustrates an
"effect binding" nethod 200 by which objects are set up in accordance with

operation 1080 OfyEiduifs: ABnalldod G SUGHTEL N9 200 L5gocaridied out in the

context of an exenplary systemincluding an inter

appl i cation pr oﬁf&rﬁ’%ZuTWe\AbWﬁgsﬁaﬁeﬁ'or’fj‘aﬁﬁiﬁel DI o 1 GEesETERE file.
Thus, the shaderrprograml srgenetat edadprsed on the processing of the file
to app_’IOy t he graphics

7. There may be a file that represents the default render and
texture stage states for the system. If one does not specify
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. TIf 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/declaraticn: These elements provide a priority for

the implementation/interface, and a string description of the

implementation/interface.




10 effect to the object. O course, the present nmethod 200 maybe
inplenmented in the context of any desired system As nentioned earlier,
the processing includes setting up a-pburality of objects. Fromthe
perspective of the application program 202 in the context of the 15
present system enbodi nent, this may be acconplished by selecting a file
associated with a desired graphics effect in operation 206. In one

enbodi nment , AL file ma e by a_tool _o 4 i gi.ne to read
the file. Neg’t ,B—Q?Lﬁ}%%%ﬁ%%'i %%e%oggécgqér%hp%Fégloﬁs elqg%?%%h?%r%gr%% interface
i s selected. Zﬁpwné%ﬁfjtoé‘r’,lmiel’féa?%ttér¥%§°Wﬁt1&é‘ CAIRBGICEEE opEYat i on
210. In responseciwglestodh (pahtl® erxpgpisenenttabt emededm@irepreseaiti ng a

El Urgl ity ﬁf dis}‘hfa@élfe.n&f F@{eeﬁlae&% Qé@ﬁhi&agﬁab@iap&kl:br@enﬁt lai_tmfp@ér!@ltiasidnecei ved
ase n the s ction o e L r graphics application program

i nt erfgce. In g“r?g I]ieo ga?gné:;ﬁte,sr%%};ﬂ%g?%oﬁ'mthat supports the sel ected
graphics application programinterface may be represented by the

i npl enent at i &n TeRbudathandiNextTheparfet ers taxmireeguedtedhandmeecei ved based
on the inpl enent-ationeidatrarras abpdlisgat8duby QPes atii,on pak4.adsyrther, it may
be deci ded whi e of JLhe.. hat dyare. gr.aphi6s.piRehi NS.plal LarI.bo. use based
on th(a1 paraneters | n opéeration 3 18. S W |'I""'soon becone apparent, this
deci siln maybe TEIPNTSPRFPNRE AFPETCSET O SPHECIBPYGFERIPH2 G t8DNj uncti on
wi th the interffdde, 204. abredepshdematoif orrer ebateirngpstsoor swehukeonsi-ons w | |
be set forth in greater detail during reference to Figure 4. Fromthe
perspective of t inte 4 in.th ng e f .th r.es stem 5
B bonirent . £hd aE e e ol e Bl e ot o
representing a S3FPufidhi # Y rORUHivEF B e RECHAdWelrE ST ggﬁ‘iiec‘”s 2Pf FErt Hie™

pl atfddns, in respomsedetinihéosal | of operation 210. Note operation 212.
More information as how this maybe acconpli shed in accordance wth one
enbodi ment will be set forth with reference to Figure 3. Paraneters are

t hen generated based on the inplenentation data in 10 operation 216. As
mentioned earlier, the interface 204 works in conjunction with the

appl i cati on 20XigeredBaillustraies pmgthod 1000 foggengrating A Hiader BPLEReIar dwar e

gr aphi cs

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.

Initially, 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




pi peline platforns to use based on the paraneters. As an option, the
interface 204 may be capable of generating primtives. For 15 exanple, a
sphere may be generated froma point-2nd radius, etc. This can be done by
defining a geonetry generator (for exanple, with a tag "<geogenerator>"),
mhich IS analogous to the pixel shader (as shown with the tag

"<pi xel shader>") or the vertex shader (as shown with the tag

<vert exsh r>" This primtive generation techni que be useful in
many cont éﬁ&"@&@ﬁ%@%ﬁhF?“ﬁH§WBa“&géaCWﬂ@HHE@“géﬂégﬁgﬂwgmgrass or
ot her simr a@pjects Figure 3 illustrates a nethod 300 for generating

i npl emrentation data representi ng a plurality of different hardware
gr aphi cs pipeli ne pI atfor ns, accordance with operation 212 of Figure 2.

Thi s nmet hod 30 e 25 | nferface 204. It sh be not ed
that the prese @68’3‘?%5@21“ ’Pé?leCtF‘i}Waé‘PP\}Qgéiag‘i?oses only,
and shaqul Iy i i Wi N Figure
3 .np?ené}??%"%.s‘%ﬁ 2*8. S e Tl R A

finds all dabieofarrpllummmﬁbbjenmto(benﬁndbeed, heimdiiatedtytdeoivionuionds Fhus, a30 shown
at 1ine30 in pen X A in tE% file 160. Next, it is deternm ned whether

the inpl ehEAtxAfoRIegtsinssvpt d hisaenasiinn fasiitetes thgigsnerdign of thershedss
appropri at 0 rrent
e 1t oRaily @ing o Rion SR AR BBl A o I eRY O

t he i npl emesucattedowithl dicceniviosmeiitan whichatht sisddet progRel Bitd bousedDBMoréhi s may be
acconmplished using a floating point priority provided by a user. This

proced§ i dn emti‘il%&ﬁtmsﬂo & exempliy eEhodimens ofisitch seiRncEtion Wil %8 t he
| d d 308.
sel ect ed S0k Al a0 BLR 00 AL OAT LI ARGyt o cocision 308,

whi ch of the hardware graphics pipeline platforns to use, in accordance
with operation 218 of Figure 2. Generally, this nmethod 400 is perforned by
the 10 appli catWih continuinggefgrenceito &g wbmeméﬁwmmwtsdécts@ avagt met hod

400 is setmhp I%iJ]of pci{lrailhj &sr%fgpq“és e%fegt%r ren{i) 85, ﬁéégﬁér atl‘lf’on ﬁb?bet he

const rued m tl n manner.
par angser suaa SahE %l&ﬂed%eﬁlbe@a@@is&h@weﬁﬁp in operat1on 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.




i npl enentation are identified. This is done by calling the interface and
requesting 15 the list of paraneters for an inplenentation. Again, each
i mpl ementation may correspond with a2gpecific platform(i.e. hardware
graphi cs chi ps manufactured by different graphics conpanies). It is then
determ ned, in decision 404, whether the paraneters supplied by the 20
interface are understood by the application (i.e., whether the paraneter

nanes can be corre interpreted by the application). Fyrther, it is
det er m ned mhetﬁé?“ﬁ%ggnﬁﬁagﬁ@#@ﬁ?“e q%%“§ﬁﬁﬂ¥%§§ H%RFﬁ@X§§é$F@¥tion. See
deci si on Ct-Si sitiaeqnesponse i f
the present i1np e(mrf{nf(ri:lil g%){]%?&l' s%?bfoggﬁeﬁﬁgligwg%{gq?;}q?{lg)ug%bﬁ)}c%ﬁﬂgolﬁ program
As an opt i pamutatien ofithearperations maphs employbd 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 msmatching data is corrected in

ti 407. & : Lon « 1 a0, ' : | e,
ovappi gt he. or HEEeGriREkbE, SBELAARE Be16RP00 bTHIA I BYaTE >
exi sting dal i actliak® wikteogu #tiondi080 @€ Bigir&anB addBC pfadanéthe@eotkison 408 may

optionally be carried out by the interface. -25- The foregoi ng decisions
are made foHriehew ipthetgeatexhof ayaxgmplary ptenn cluding an/aterfaps ¥4 @dangeci si on

410. Next, . i C i gned. to.. i i ration 412.
Goner o 1y APUBRNSBLARCIR BERofdE MGHLRIbT S P Ine e, PRELAE' T 4
oper ati on gHader programde geredatad b@ed an WsSrobdsip 98 tHel file R}aPDLY 16 Bta use a
shader program an _optional graphical user Interface is provided. |In use,

t he aflék enelffict toribe objcalp HPlcepurses the prespstyngibodi2 himay belinplementedin tegr aphi cal

user interf [ [ h raphi cs 10 effect nay be capabl e of being
altered byugﬁﬁggf%a%?gygg%ﬁﬁ?ﬁe graphical user interface. In particular,

the graphics effect nay be capable of being altered by altering paraneters
(i.e. tweakables), and the shader program may be generated based on the
al tered par anet &f gientipies eadierishe prosesspld ispledeswpttingywpafplarabtyicder s, edit

boxes, et Cyyietl1CrRH ATSLRLSHTBYE AR Soligiidd peritiS8s il fhelhfiePSgL At ed Tile.
15  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.
20 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
25  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

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



15 Anot her graphical user interface may al so be provided in which a
plurality of graphics effects are displayed for allowing a user to sel ect
one graphics effect. Such selected gpaphics effect is then displayed as
applied to an object using a file. Further, the file is nodified based on
user input and the file is processed. Thus, the 20 shader program may be
gener ated based on the processing of the file. Figure 5 illustrates a

busi ness net hod 5Q0 associated with the present  invention. In use, the
file (i.ePregamAlgpgonjanetionuih el soceh04oMges ipfarmegion felitinged by way of
a |icense Qgf BETERs will e BFIAUR PARG AEtaRRERE P eRhcBFHR0g. thereof in 25
the file may or naf‘ﬁbt 6% é%strﬁ%utablg'to tﬁe %uﬁ$$%}§%$ one reason or
anot her. The present conputer-inplenmented business nmethod 500 all ows the

aut omat ed gener atitgn of a license a]%r eenent that takes into consideration
whet her non- di&em thepespestive atibe igepdege20d in fhecontext of the presenipytemi | e to be

| i censed. Ly 1.1 | ! ; [ - agr ed in
remory i s AR o Seick RO b Bt A ARG BER L et
ar e i dent iglusatity of 26fferbiit Hasdwdre graphice pipelige platfolnts, Whebheke @le 0ill 6bre of the
files are not distributable at |least in part. See decision 506. This may be
acconpl i srpgragpn 248 Mofq epgratipni2dd o Myge idamagtionas Bawdbisaayde, or conpari ng

the cont entosoly s il McBraaRodiflofe SALARARE. Ol KNRIRA i FhEilyp ab! e

code. If i erm ne oneé or nore es dare not di's able in

deci si on 5QBure 32 Pagdindlés ahebied %edeﬁi’céﬂ based 66 tHedghldnientdtionldaganse agreenent .
Thi s non-disclosure term nay be of a boilerplate nature and i ncor porated

into tlfe |qpeeation 246 dempantiond epnlionieiintariace 204 vemls wraeatungemeiththeat i s
wel I known _to tho of ordin skill. See ,.operation 508. In a sinplified
Rssoci at edPRORBINAR2 thoPuRiol 4 Rkridh =T yweRRl Bedityarciantisla t or
det er m ni ngpahRtpMfors td b BaSedlbbtheipatihddrg. Such nmethod may include 15
identifying a file stored in nenory, determ ning whether the file is
distributable, and sinply indicating whether the file is distributable.

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 graphjgs 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




Whi | e various enbodi nrents have been descri bed above, it should be
under st ood that they have been presented by way of exanple only, and not 20
limtation. Thus, the breadth and scope.of a preferred enbodi nent shoul d
not be Ilimted by any of the above described exenplary enbodi nents, but
shoul d be defined only in accordance with the following clains and their
equi val ents. The order of elenents within clains does not indicate any

parti cul ar der of steps rat i on -2 APPENDI <depot > 2
<descri pt |ft‘ﬂli’51f‘ JH5E prograpyip ac%‘ T' Grgrent: %lﬁ)éé&ﬁ ﬂz?tF‘E}gEe Ellrs’é’ne]?r% d ossy
Ref | ecti ony {,ﬁ y 1 .

"obj ect/ d| usg ﬁd ur eﬁl&/aﬁﬂ'nm%t ggéggbeﬁgngggnﬁm ﬁlgdrff?d l%émt:‘“ Frral lﬁlglg 8
val ue = " P30. I'Thid tnay Be aédbm;ﬂtgbe‘d (4 alﬂoatﬁgtliollmguﬁbnﬂylprsﬂﬂed]bﬁeBErI ype =

"float" 12 value = "0. 8_000 [> 13 </settjngs> 14 <tvve kab] es>
<shi ni ness“;hlierf@a@sl&fﬁwﬁmusg qrwﬂéwlerﬁmthgda@ﬁsm% @ with ?lxﬁS@@Pteém ni ness"

/> 18 5<e'§:ﬂﬁﬂEs ﬁﬁﬁ%@atfoﬁﬂrh&%ﬁhnﬂe?falzénﬁoté eSisionl30g! T I/ settings/shininess” />

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 ts 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  thelist of parameters for an implementation. Again, each implementation may
correspond with a specific platform (i.e. hardware graphics chips manufactured by

different graphics companies).

It 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 1s 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.



20 <gui type = "string" 21 value = "slider"” /> 22 <mn type = "float" 23
val ue = "0.000000" /> 24 <max type = "float" 25 value= "1.000000" /> 26
<step type = "float" 27 value = "0.100900" /> -28- 28 </shininess> 29
</tweakabl es> 30 <inps> 31 <dx8> 32 <inpl> 33 <priority type = "float" 34
val ue = 1. 000000" /> 35 <description type = "string" 36 value = "Shiny
with 3 oss Al pha Channel" /> 37 <requirenents> 38 <os type = "bool" 39
function = "G eaterEqual fl oat ( paranmeters/os/version, float( 5.0))"/> 40
<api type = "bool"™ 41 function = "G eaterEqual _fl oat (

par amet er s/ api IMer&i-0Rnold : . - type =
"bool " 43 f unctv%nﬁf:e%&&g Id g’?i%} 5&%&%@%& %aétﬁg f(@éﬁ%§%¢&¥a§l§%{%&% dre
D3 DPTEXT Urintifdbte. CRRENAR)on'418. Nbkt, clephicicféSiupe ndsignyd eo the'objaol ih

operation 412. Generally, the application selects from the implementations kept in

5  operation 402.

In order to allow a user to visually experiment and use a shader program, 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 atlows 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.




45 function = "G eaterEqual uint( D3DCAPS8/ MaxSi mul t aneousTextures, uint(2)
)" /> 46 <VertexShaders type = "bool" 47 function = "G eaterEqual float(
D3DCAPS8/ Ver t exShader Versi on, float(-261 )" /> 48 <Pi xel Shaders type =
"bool " 49 function = "GreaterEqual _float( D3DCAPS8/Pi xel Shader Ver si on,
float( 1.1 /> 50 </requirenments> 51 <passes> -29- 52 <passCount type =
"uint" 53 value = "1" /> 54 <passO> 55 <renderstates> 56 <D3DRS_ CULLMODE
type = "D3DCULL" 57 value =" D3DCULL NONE" /> 58 </renderstates> 59

<vertexshader> 60 <shader type = "string” 61 value = "vs.1.1 62 nov oTQ
v7 63 mul r0, \’I‘c)ls)ihetf:éléi’eﬂﬁﬁnm tBthefﬁQr Ine &Jmat’e orfgle Aes 5@‘{110{ 0, vO z, el2, r0
66 madoPos, vO.w, cl O xyz, v3.x, ¢4 68 mad rQO xyz, v3.y, c5,

ro 69 nadilﬁﬂblxtyhlﬁ aVB:aﬂ in pﬁr,t Séb dec1810n 506. This may be accomplished by
specifically tagging non-distributable code, or comparing the contents of the file

5  with a database of known non-distributable code.

if it is determined that one or more files are not distributable in decision 506,
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.
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70 dp3 rO0.w, rOxyz, rOxyz 71 rsqrO.w, rOw72 mul r0, r0O, rOw 73 sge
roow, rOw, rO.w 74 mul rl, vOx, c4 75 mad rl, vOy, c5 rl 76 mad rl,
vOz, c6, rl 77 mad rl, vOw, c7, rI-278 dp3 rl.w, rl.xyz, rl.xyz 79 rsq
ri.w, rl.w80 mul rl, rl, rl.w 81 sgerl.w, rl.w, rl.w 82 dp3 r2, r0, rl
83 add r2, r2, r2 84 mul r4.xyz, rl, r2 85 add oTl.xyz, r0, -r4 86 sge
oTl.w, rO.w, rOw-30- 87 nov oDO, v5 88 nov oD1, v5 " /> 89 <handle type
= "uint" 90 function= "conpil e_dx8_\§gjé%;der )" /> 91 <equation type =
"string" 92 value = "dp3 R DOI2, R > R EYE NORMAL 93 add RDOT2,
R DOT2, R DOI2 94 mul R _EYE NORMAL, REYE NORVAL, R DOT2 95 add oTO, R EYE

VECTOR, -R EYE NORMAL
1 <depot>

2 <description type = "string"

3 value = "Apply Diffuse Texture and Glossy Reflection” />
4 <equation type = "string"

5 value = "object/diffuseTexture" />

6 <éateg0ries>

7 <Shiny type = "string"

8 value = "Plain" />

9 </categorics>
10 <settings>

11 <shininess type = "float"
12 value = "0.800000" />

13 </settings>

14  <tweakables>

15 <shininess>

16 <description type = "string"

17 value = "Object Shininess" />
18 <element type = "float"

19 link = "sfx/[self]/settings/shininess" />
20 <gui type = "string"

21 value = "slider" />

22 <min type = "float”

23 value = "0.000000" />

24 <max type = "float"

25 value = "1.000000" />

26 <step type = "float"

27 value = "0.100000" />




96 nov oTOw, c[CV ONE].x " /> 97 <mappi ng> 98 <v6 type = "string" 99
value = "position" /> 100 <v3 type = "string" 101 value = "normal" /> 102
<v5 type = "string" 103 value = "di ff2&e" /> 104 <v7 type = "string" 105
value = "texO' /> 106 </ mappi ng> 107 <constants> 108 <c20 type =
"vector4" 109 value = "0.500000 0.500000 0.500000 0.000000" /> 110 <cl O
type = "matrix4" 111 link = "paraneters/transforns/ nvp" /> 112 <c4 type =
"natrix4"§%13 fu %ﬁLon:>"PostNUI( par anmet er s/ transfornms/ worl d,

par anmet er st rans ]HE?%IEMI) " /> 114 </constants> 115 </vertexshader>
-31- 116 <pi xel shader> 117 <snoot h_shader type= "string" 118 value =

"ps. 1.1 179 t XWHKBIOH tex t1 121 tex t2 122 sub r0, tO, tl

30 <imps>

31 <dx8>

32 <imp1>

33 <priority type = "float"

34 value = "1.000000" />

35 <description type = "string"

36 value = "Shiny with Gloss Alpha Channel" />

37 <requirements>

38 <os type = "bool"

39 function = "GreaterEqual float( parameters/os/version, float(
50))' />

40 <api type = "bool"

41 function = "GreaterEqual_float( parameters/api/version, float(
8.0)) />

42 <CubeTextureSupport type = "bool"

43 function = "AllSet{ D3DCAPS8/TextureCaps, bitset(

D3DPTEXTURECAPS_CUBEMAP ) }' />

44 <TextureSupport type = "bool"

45 function = "GreaterEqual_uint(
D3DCAPS8/MaxSimultaneousTextures, uint{ 2 ) )" />

46 <VertexShaders type = "bool"

47 function = "GreaterEqual float(
D3DCAPS8/VertexShaderVersion, float( 1.1) )" />

48 <PixelShaders type = "bool"

49 function = "GreaterEqual float(

D3DCAPSS8/PixelShaderVersion, float( 1.1 ) )" />
50 </requirements>

51 <passes>




123 dp3 r0, r0, r0O 124 subrl, t2, tI 125 dp3 rl, rl, rl 126 sub tQO a,
rOa, rl.a 127 add sat rOa, tOa, cOa 128 end r0, rQa, t0, t2 129 lip
ro.rgb, tl.a, tl, rO 130 +nov r0.a, -2$-a " /> 131 <shader type = "string"
132 value = "ps.1.1 133 tex tO0 134 tex tl 135 mul _x2 sat rl, 1-tOa, cOa
136 mad sat r0O, rl, tl, t0" /> 137 <DVC shader type = "string" 138 value =
"ps.l.1 139 tex tO 140 dp3 sat rO t0, cO 141 sub sat rl, t0, rO 142

mad- Sat rQ,, cl.a, 43 <handl e type = "uint" 144 function =
"conpi | edx® ps( . /sh th'_Be_l Y8'<const ant s> -32- 146 <cO type =
"vect or 4" P47 function= VBYRSIHUEE vector 4 floats( float( 0.11 ), 148
float ( 0.25%), 149 float( 0.59 ), 150 sfx/[selff/settings/shininess )" />

<passO>
55 <renderstates>
56 <D3DRS CULLMODE type ="D3DCULL"
57 value = "D3DCULL NONE" />
58 </renderstates>
59 <vertexshader>
60 <shader type = "string"
61 value = "vs.1.1
62 mov oT0, v7
63 mul r0, v0.x,cl0
64 mad 10, vO.y,cli, 0
65 madr0, vO0.z ¢l12, 0
66 mad oPos, v0.w, cl3, 10
67 mul r0.xyz, v3.x,c4
68 mad r0.xyz, v3.y, ¢5, r0
69 mad r0.xyz, v3.z, c6, 10
70 dp3 r0.w, r0.xyz, 10.xyz
71 rsq r0.w, rO.w
72 mul 10, 10, r0.w
73 sge 10.w, r0.w, 10.w
74 mul r1, v0.x, c4
75 mad rl, v0.y, ¢5, rl
76 mad rl, v0.z, ¢6, rl
77 mad rl, vO.w, ¢7, rl
78 dp3 rl.w, rl.xyz, r1l.xyz
79 rsqrl.w, rl.w
80 mulrl, rl, rl.w
81 sgerl.w, rl.w, rl.w
82 dp3 2,10, 11
83 add 2, 12, 12
84 mul r4.xyz, rl, 12
85 add oT1.xyz, 10, -r4

86 sge oT1.w, rO.w, rO.w




151 <cl type = "vector4"” 152 function = "Construct vector4 floats( fl oat(
0.5), 153 float( 0.5 ), 154 float( 0.5 ), 155 float( 0.8))"/> 156

</ constant s> 157 </ pi xel shader> 158 -3fext urestages> 159 <stageO> 160
<D3DTSS M NFI LTER type = "D3DTEXTUREFI LTERTYPE" 161 val ue = "D3DTEXF

LI NEAR' /> 162 <D3DTSS M PFI LTER type = "D3DTEXTUREFI LTERTYPE" 163 val ue
= "D3DTEXF LINEAR' /> 164 <D3DTSS MAGFI LTER type = " D3DTEXTUREFI LTERTYPE"
165 val ue = "D3DTEXF LI NEAR' /> 166 </stageO> 167 <stagel > 168

<D3DTSS_M I#FI LTER type = "D3DTEXTUREFI LTERTYPE" 169 val ue = "D3DTEXF
LINEAR' /37 170 <D3DTSS_M PFI LTERY v2 . D3DTEXTUREFI LTERTYPE" 171 val ue
= "D3DTEXBSLI NEAR' /> 172 <D3DMSS PUTER t ype = "D3DTEXTUREFI LTERTYPE"
-33-

89 <handle type = "uint"

90 function = "compile dx& vs(../shader )" />

91 <equation type = "string"

92 value = "dp3 R_DOT2, R_EYE VECTOR,

R_EYE NORMAL
93 add R_DOT2, R_DOT2, R_DOT2
94 mul R EYE NORMAL, R EYE NORMAL,
R DOT2

95 add oT0, R_EYE VECTOR, -R_EYE NORMAL

96 mov oTO0.w, c[CV_ONE].x " />

97 <mapping>

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 <constants>

108 <c20 type = "vector4"

109 value = "0.500000 0.500000 0.500000 0.000000" />

110 <c10 type = "matrix4"

111 link = "parameters/transforms/mvp" />

112 <c4 type = "matrix4"

113 function = "PostMul( parameters/transforms/world,

parameters/transforms/view )" />
114 </constants>

115 </vertexshader>




173 val ue= "D3DTEXF LI NEAR' /> 174 </stagel > 175 </texturestages> 176
<textures> 177 <tO type = "uint" 178 link =

"par anet er s/ obj ect/texture/ di ffuse/ 2BI-RBGBBA8/ handle" /> 179 <tl1l type=
"uint" 180 link = "paraneters/object/texture/ normal/ 2D/ RB&GB8A8/ handl e" />
181 </textures> 182 </passO> 183 </passes> 184 </inpl> 185 <inp2> 186
<priority type = "float" 187 value = "0.500000" /> 188 <description type =
"string" 189 value = "Shiny with A oss Al pha Channel Fixed Function" />

190 <requirenments> 191 <os {l e = "bool"™ 192 function =

"Greater EQU8I f1oat ( paP3fs %{‘)’57 os/version, float( 5.0))"/> 193
<CubeText ur eSupport type = "bool" 194 function = "All Set (

D3DCAPS8/ Td¥t ur eCaps, ~ bi tsswoth_shgptrerrURE@EPS CUBEMAP) ) "I > 195 <api type
= "bool " 198 function= "G earbeEypsll.¥| oat ( paraneters/api/version, float(

8.0))"/> 119 tex t0 :

120 tex tl
121 tex t2
122 sub 10, 10, t1

C 123 dp3 10, r0, r0

--124 subrl, t2, t1
125 dp3rl,rl, rl
126 sub t0.a, 10.a, rl.a
127 add sat r0.a, t0.a, c0.a
128 cnd 10, r0.a, 10, t2
129 Irp r0.rgh, tl.a, t1, r0
130 +movr0.a,tl.a" />
131 <shader type = "string"
132 value = "ps.1.1
133 tex t0
134 tex tl
135 mul_x2 satrl, 1-t0.a, cO.a
136 mad sat r0, r1, t1, tO" />
137 <DVC_shader type = "string"
138 value = "ps.1.1
139 tex t0
140 dp3_sat 10, t0, c0
141 sub_satrl, t0, 10
142 mad_satr0, cl.a, r1,t0 " />
143 <handle type = "uint"
144 function = "compile_dx8 ps( ../shader )" />

145 <constants>




197 <TextureSupport type = "bool" -34- 198 function= "G eaterEqual uint(
D3DCAPS8I MaxSi mul t aneousTextures, uint(2) )" /> 199 </requirenents> 200
<passes> 201 <passCount type = "uint'-32-202 value = "1" /> 203 <passO> 204
<render st at es> 205 <D3DRS CULLMODE type = "D3DCULL" 206 val ue = "D3DCULL
NONE" /> 207 <D3DRS TEXTUREFACTOR type = "uint" 208 function = "vector4
to_d3dcol or( Construct_vector4 floats( float( 0.0 ), 209 float( 0.0 ),
210 float (0.0 ), 211 sfx/[self]/settings/shininess) )" /> 212
</renderstates> 213 <transforns> 214 <B3DTS WORLD type = "matrix4" 215
link= "pardftet er s/transforﬁ’?@fWS’r‘r_d’ecpﬂi 216 <D3DTS VIEWtype = "matrix4"
217 1ink="dar anmet er s/ t r ansf ofHsHOR EWOPWCMSCQ@?GE@%&M'} ON type=
"matrix4" 1389 |ink -= "paraneters/transfett®zdroj ection” /> 220

<D3DTS _TEX®OREL type = "matrix4" 221 fuheat(®H % " Transpose(

par amet er d50ransforns/world )" /> 222 sfk{seHtilysdtongstshininess )" />

151 <cl type = "vector4"

152 function = "Construct vector4 floats( float( 0.5},

153 float( 0.5 ),

154 float( 0.5 ),

155 float( 0.8))" />

156 </constants>

157 </pixelshader>

158 <texturestages>

159 <stage(>

160 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

161 value = "D3IDTEXF LINEAR" />

162 <D3DTSS_MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

163 value = "D3DTEXF LINEAR" />

164 <D3DTSS MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

165 value = "D3DTEXF LINEAR" />

166 </stage(>

167 <stagel>

168 <D3DTSS MINFILTER type =
"D3DTEXTUREFILTERTYPE"

169 value = "D3DTEXF _LINEAR" />

170 <D3DTSS MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

171 value = "D3DTEXF_LINEAR" />

172 <D3DTSS_MAGFILTER type =

"D3DTEXTUREFILTERTYPE"




223 <vertexshader> 224 <handle type = "uint" 225 link =

"par anet er s/ obj ect/vertex/ FVF" [ > -35- 226 </vertexshader> 227
<texturestages> 228 <stageO0> 229 <D3BFSS M NFI LTER type = "D3 DTEXTUREF
| LTERTYPE" 230 val ue= "D3DTEXF LI NEAR' /> 231 <D3DTSS M PFI LTER type =
"D3DTEXTUREFI LTERTYPE" 232 val ue = "D3DTEXF LI NEAR' /> 233

<D3DTSS_MAGFI LTER type = "D3DTEXTUREFI LTERTYPE" 234 val ue " D3DTEXF

LI NEAR' /> _235 <D3DTSS COLORA ) " 6 val ue " D3DTA
TEXTURE" /93237 <D3DTSS_COL u?ypg’%DTEt%i&%ré%b 238 val ue= " D3DTCOP
SELECTARGL" /> 239 <D3DTSS ALPHAARGL type= "D3DTA" 240 val ue = "D3DTA
TEXTURE O3BTA COVPLEMENTSfagel>241 <D3DTSS _ALPHAOP type = " D3DTEXTURECP"

242 val ue = "D3DTOP MODULATE2X" /> 243 <D3DTSS ALPHAARG? type = " D3DTA"
244 val ue 195" D3DTA TFACTORIrcitag@45 </ st ageO> 246 <stagel >

176 <textures>

177 <t0 type = "uint"

178 link =
"parameters/object/texture/diffuse/ 2D/RIGEBEA8/handle” />

179 <t1 type = "uint"

180 link =
"parameters/object/texture/normal/_2D/R8GEB8A8&/handle” />

181 </textures™>

182 </pass(0>

183 </passes>

184 </imp1>

185 <imp2>

186 <priority type = "float"

187 value = "0.500000" />

188 <description type = "string"

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

190 <requirements>

191 <os type = "bool"

192 function = "GreaterEqual_float{ parameters/os/version, float(
50))y />

193 <CubeTextureSupport type = "bool”

194 function = "AllSet( D3DCAPS8/TextureCaps, bitset(
D3DPTEXTURECAPS CUBEMAP ))" />

195 <api type = "bool"

196 function = "GreaterEqual _float( parameters/api/version, float(
8.0))"/~>

197 <TextureSupport type = "bool"




247 <D3DTSS_TEXOOORDI NDEX type = "D3DTSS TCl" 248 val ue = "D3DTSS

Td CAI\/ERASPACEREFLECTI ONVECTOR 11" /> 249 <D3DTSS_TEXTURETRANSFORMFLAGS
type = " D3DTEXTURETRANSFORMFLAGS"' 254 val ue = "D3DTTFF COUNTS" /> - 36-
251 <D3DTSS_M NFI LTER type = "D3DTEXTUREFI LTERTYPE" 252 val ue= " D3DTEXF

LI NEAR' /> 253 <D3DTSS M PFI LTER type = "D3DTEXTUREFI LTERTYPE" 254 val ue=
"D3DTEXF LI NEAR' /> 255 <D3DTSS MAGFI LTER type = "D3DTEXTUREFI LTERTYPE"
256 val ue = "D3DTEXF LI N R" _"é57 <D€%ISS COLORARO type = "D3DTA" 258
val ue = " O8BTA CURRENT" uncheiy=c type= "D3DTA" 260 val ue=
"D3DTA TEXTUREDGAPSElaxtigmitanraus] eximeenint| da "—/>"D3DTA" 262 val ue =
"D3DTA_CURRENT ~ D3DTA ALPHAREPL| CATE" /> 263 <D3DTSS_COLOROP type =

" D3DTEXTUREOP"  264</veguirement$H3DTOP MULTI PLYADD' /> 265 <D3DTSS ALPHAOP
type = "D3DTEXTUREOP" 266 val ue= "D3DTOP SELECTARG " /> 267
<D3DTSS_ALRKAARG  t4tpeses>" D3DTA" 268 val ue = "D3DTA CURRENT" />

201 <passCount type = "uint"
202 value ="1" />
203 <pass0>
204 <renderstates>
205 <D3DRS CULLMODE type ="D3DCULL"
206 value = "D3DCULL NONE" />
207 <D3DRS TEXTUREFACTOR type = "uint"
208 function = "vector4_to_d3dcolor(
Construct_vector4 floats( float( 0.0),
209 : float( 0.0 ),
210 float( 0.0 ),
211 stx/[ self]/settings/shininess ) }" />
212 </renderstates>
213 <transforms>
214 <D3DTS_WORLD type = "matrix4"
215 link = "parameters/transforms/world" />
216 <D3DTS_VIEW type = "matrix4"
217 link = "parameters/transforms/view" />
218 <D3DTS_PROIJECTION type = "matrix4"
219 link = "parameters/transforms/projection” />
220 <D3DTS_TEXTURE! type = "matrix4"
221 function = "Transpose( parameters/transforms/world )" />
222 </transforms>
223 <vertexshader>
224 <handle type = "uint"

225 link = "parameters/object/vertex/FVE" />




269 </stagel > 270 </texturestages> 271 <pixel shader> 272 </pixel shader>
273 <textures> 274 <t0O type = "uint" 275 link =

"par anet er s/ obj ect/texture/ di ffuse/ 28-R8GBBBA8/ handle" /> 276 <tl type =
"uint" -37- 277 link =

"paranet ers/ | ocal e/ texture/ environnent/cube/ RBGBB3A8/ handl e" /> 278
</textures> 279 </pass0> 280 </passes> 281 </inp2> 282 <inp3> 283
<priority pe = "float! 284 value = "0.600000" /> 285 <description type =
"string" f%é val ue = "§m?ﬁ9m%w§5Fw3 oss Al pha Channel Fixed Function" />

287 <requirenments> 288 <os type = "bool" 289 function =
"Greater EQ4dl fl oat ( paicameestasesos/ version, float( 5.0))"/> 290

<CubeText ureSupport type = "bool" 291 function = "All Set (
D3DCAPS8/ T2gt ur eCaps, bitsspe(> D3DPTEXTURECAPS CUBEMAP) )" /> 292 <api type

= "bool "

229 <D3DTSS_MINFILTER type =
"D3IDTEXTUREFILTERTYPE"

230 value = "D3DTEXF LINEAR" />

231 <D3DTSS MIPFILTER type =
"D3IDTEXTUREFILTERTYPE"

232 value = "D3DTEXF_LINEAR" />

233 <D3DTSS_MAGFILTER type =
"D3IDTEXTUREFILTERTYPE"

234 value = "D3DTEXF LINEAR" />

235 <D3DTSS COLORARG! type="D3DTA"

236 value="D3DTA_TEXTURE" />

237 <D3DTSS_COLOROP type = "D3DTEXTUREOP"

238 value = "D3DTOP_SELECTARGI1" />

239 <D3DTSS ALPHAARGI type="D3DTA"

240 value = "D3DTA_TEXTURE |
D3DTA_COMPLEMENT" />

241 <D3DTSS_ALPHAQP type = "D3DTEXTUREOP"

242 value = "D3DTOP_MODULATE2X" />

243 <D3DTSS_ALPHAARG? type = "D3DTA"

244 value = "D3DTA TFACTOR" />

245 </stage(>

246 <stagel>

247 <D3DTSS_TEXCOORDINDEX type = "D3DTSS_TCT"

248 value =

"D3DTSS_TCI CAMERASPACEREFLECTIONVECTOR | 1" />

249 <D3DTSS_TEXTURETRANSFORMFLAGS type =
"D3IDTEXTURETRANSFORMFLAGS"
250 value = "D3DTTFF_COUNT3" />




293 function = "G eaterEqual _float( paraneters/api/version, float(
8.0))"/> 294 <TextureSupport type = "bool" 295 function =
"GreaterEqua__uint( D3DCAPS8/ MaxSi mugganeousTextures, uint( 2) )" /> 296
</requi renment s> 297 <passes> 298 <passCount type = "uint" 299 value = "I"
/> 300 <passO> 301 <renderstates> -38- 302 <D3DRS CULLMODE type =
"D3DCULL" 303 val ue = "D3DCULL NONE" /> 304 <D3DRS_TEXTUREFACTOR type=

"uint" 3 functl on = ve t or Const r uct _vector4 floats
float( O. %%)1 Stﬁgégﬁﬁlﬂigk(yéﬁo 308 (

sfx/[sel fj /se‘?%lpqﬁﬁgfféﬁ‘ IH@EB Y YE" > 309 </render stat es> 310 <transfor ms>
311 <D3DTSAORLD type = " mat rV?(lZle =3P3OTERF_ LINEARA &t er s/ t r ansf or ms/ wor | d"
/> 313 <D3DTS VIEWtype = "matrix4" 314 |ink= "paraneters/transforns/vi ew'
/> 315 <DBBTS PROJECT| ON<DARTSS MRFILRER tR6- | i nk =

" par anet er s/ tDIDTENTMURBRIDTERTY®E" / > 317 <D3DTS TEXTUREl type= "matri x4"

254 value = "D3DTEXF LINEAR" />
255 <D3DTSS_MAGFILTER type =
"D3DTEXTUREFILTERTYPE"
256 value = "D3DTEXF_LINEAR" />
257 <D3DTSS_COLORARGO type = "D3DTA"
258 value = "D3DTA CURRENT" />
259 <D3DTSS_COLORARG]I type="D3DTA"
260 value = "D3DTA_TEXTURE" />
261 <D3DTSS_COLORARG?2 type = "D3DTA"
262 value = "D3DTA_CURRENT |
D3DTA _ALPHAREPLICATE" />
263 <D3DTSS_COLOROP type = "D3DTEXTUREOP"
264 value = "D3DTOP _MULTIPLYADD" />
265 <D3DTSS_ALPHAOQP type = "D3IDTEXTUREOP"
266 value = "D3DTOP_SELECTARGI1" />
267 <D3DTSS_ALPHAARGI type="D3DTA"
268 value = "D3DTA CURRENT" />
269 </stagel>
270 </texturestages™
271 <pixelshader>
272 </pixelshader>
273 <textures>
274 <t0 type = "uint"
275 link =

"parameters/object/texture/diffuse/ 2D/R8G8B8A8&/handle" />

276 <tl type = "uint"




318 function = "Transpose( paraneters/transforns/worl d )" /> 319

</transforns> 320 <vertexshader> 321 <handle type = "uint" 322 link =
"par anet er s/ obj ect/vertex/ FVF" [ > 3287</vertexshader> 324 <texturestages>
325 <stageO> 326 <D3DTSS M NFI LTER type = "D3DTEXTUREFI LTERTYPE" 327

val ue = "D3DTEXF LI NEAR' /> 328 <D3DTSS M PFILTER type =
"D3DTEXTUREFI LTERTYPE" 329 val ue = "D3DTEXF LI NEAR" /> -39- 330

<D3DTSS_N§<;;§| LTER type = "D3DTEXTUREFI LTERTYPE" 331 val ue = "D3DTEXF
LI NEAR' / */332 <D3DT sco_ type= "D3DTA" 333 val ue= "D3DTA TEXTURE"
/> 334 <D3DTI3ratest glsatu fure/ ey pERTUEbO R SRS ApMandle” “D3DTOP SELECTARG

/> 336 <D3DTSS ALPHAARGI type = "D3DTA" 337 val ue= "D3DTA TFACTOR' /> 338
<D3DTSS_AIZPBACP type =<AGBDETEXTUREOP" 339 val ue = "D3DTOP MODULATE2X' />
340 <D3DTSS_ALPHAAR®X? type = "D3DTA" 341 value = "D3DTA TEXTURE" /> 342
</ st age0> 279 </pass(0>

280 </passes>

281 </imp2>

282 <imp3>

283 <priority type = "float"

284 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, float(
50))y' />

290 <CubeTextureSupport type = "bool"

291 function = "AllSet( D3DCAPSS8/TextureCaps, bitset(
D3DPTEXTURECAPS CUBEMAP })" />

292 <api type = "bool"

293 function = "GreaterEqual_float( parameters/api/version, float(
8.0))' />

294 <TextureSupport type = "bool"

295 function = "GreaterEqual uint(
D3DCAPS8/MaxSimultaneousTextures, uint( 2 ) )" />

296 </requirements>

297 <passes>

298 <passCount type = "uint"

299 value="1" />

300 <pass(>

301 <renderstates>




343 <stagel > 344 <D3DTSS_TEXOOORDI NDEX type = "D3DTSS TCl" 345 value =

"D3DTSS TCl _CAMERASPACEREFLECTI ONVECTOR 11" /> 346

<D3DTSS_TEXTURETRANSFORMFLAGS type =-3§-D3DTEXTURETRANSFORMFLAGS' 347

val ue= "D3DTTFF COUNTS' /> 348 <D3DTSS M NFI LTER type =

" DBDTEXTUREFI LTERTYPE" 349 val ue = "D3DTEXF LI NEAR' /> 350

<D3DTSS_M PFI LTER type = "D3DTEXTUREFI LTERTYPE" 351 val ue = " D3DTEXF

LI NEAR' /> 352 <D3DTSS_MAGFI LTER type = "D3DTEXTUREFI LTERTYPE" 353 val ue

= "D3DTEXE LI NEAR' /> 354 <D3DTSS_COLORARGO e = "DBDTA" 355 value =

"D3DTA CURBENT" /> -40- K WE@N@W‘" CULB3DTEXTUREOP" 357

val ue = "BBTOP MODULATEAL PHAuABDERIILE_NONEPDTSSCOLORARG  t ype=

"D3DTA" 359 val ue = "D3DTA TEXTURE" /> 360 <D3DTSS ALPHAARGLt ype= " D3DTA"

361 val ue304D3DTA TEXTURED3DRS 3BEZX¥DBREF3E PORKAGR: tuipt® = " D3DTEXTUREOP"

363 val ues305D3DTOP SELECTARGhiiction =364ctst4 t@gatieolor( '
Construct_vector4 floats( float( 0.0 ),

306 float( 0.0),

307 float( 0.0),

308 sfx/[self]/settings/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_TEXTURE] type = "matrix4"

318 function = "Transpose( parameters/transforms/world )" />

319 </transforms>

320 <vertexshader>

321 <handle type = "uint"

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

323 </vertexshader>

324 <texturestages>

325 <stage(>

326 <D3DTSS MINFILTER type =
"D3IDTEXTUREFILTERTYPE"

327 value = "D3DTEXF LINEAR" />

328 <D3DTSS MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

329 value = "D3DTEXF LINEAR" />




365 </texturestages> 366 <pixel shader> 367 </pixel shader> 368 <textures>
369 <t0 type = "uint" 370 link = "paraneters/object/texture/diffuse/

2D/ RBGBB8A8/ handl e" /> 371 <tl type-z3fuint" 372 link =

"paranet ers/ | ocal e/t exture/ envi ronnent/ cube/ RBGBB3A8/ handl e" /> 373
</textures> 374 </pass0> 375 </passes> 376 </inmp3> 377 </dx8> 378 <ogl >
379 <inpl> 380 <elenent nane = "priority" 381 type = "float" 382 val ue=
"1.000000" /> -41- 383 <elenent nane = "description” 384 type = "string"
385 value = "Shiny with d oss Al pha Channel” /> 386 <requirenents> 387

<el enent rafe = "os" 388‘?@%@1—_%@%@fﬂfgg§ﬁﬁﬁﬁttion = "& eat er Equal f | oat (
par amet er s/ oSPYAFEXIWREHIGAERTYRHY) ) " / >

331 value = "D3DTEXF LINEAR" />

332 <D3DTSS _COLORARG] type ="D3DTA"

333 value = "D3DTA_TEXTURE" />

334 <D3DTSS_COLOROP type = "D3IDTEXTUREOP"

335 value = "D3DTOP_SELECTARG1" />

336 <D3DTSS ALPHAARGTI type = "D3DTA"

337 value="D3DTA TFACTOR" />

338 <D3DTSS_ALPHAOP type = "D3DTEXTUREOP"

339 value = "D3DTOP MODULATE2X" />

340 <D3DTSS_ALPHAARG?2 type = "D3IDTA"

341 value = "D3DTA_TEXTURE" />

342 </stage(>

343 <stagel>

344 <D3DTSS_TEXCOORDINDEX type = "D3DTSS_TCI"

345 value =
"D3DTSS_TCI CAMERASPACEREFLECTIONVECTOR | 1" />

346 <D3DTSS TEXTURETRANSFORMFLAGS type =
"D3IDTEXTURETRANSFORMFLAGS"

347 value ="D3DTTFF_COUNT3" />

348 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

349 value = "D3DTEXF_LINEAR" />

350 <D3DTSS_MIPFILTER type =
"D3IDTEXTUREFILTERTYPE"

351 value = "D3IDTEXF LINEAR" />

352 <D3DTSS_MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

353 value = "D3IDTEXF LINEAR" />

354 <D3DTSS_COLORARGO type = "D3DTA"

355 value = "D3DTA_CURRENT" />




390 <el enent nanme = "api" 391 type = "bool" 392 function =

"GreaterEqual _float( paraneters/api/version, float( 1.0))"/> 393 <el enent
nane = "regi sterConbi nerSupport” 3944¢ype = "bool" 395 function =

"Requi redNunRegi st er Conbi ners(uint(2))" /> 396 <extensions> 397 <el enent
name = "G.- NV-vertex-progrant 398 type = "bool" 399 function =
"InltExtenS|on(str|ng(GL NV vertex_program)" /> 400 <el enent nane = "G NV

‘regi ster I ners" 401 t N " 2 fun
"I nitExt er%’gggn(st ring(G iggiss%gﬁ%ég )QI%BfEXI%F%P | ement nane =
"GL_ARB t é®t ur e- conpr essi on" Ba=t = "bool" 405 function =

"I ni t Ext ensi d%%ETQPnWWhBT%&PM%_ BW"@)" /> 406 <el enent nane =
"G._EXT _textureconpression _s3tc" 407 type = "bool" 408 function =

"1 ni t Ext er$Bon( st ri ng( GLEXD3DEUCOTCORAREHypn=SBBDIA" /> 409

</ extensi 59> 410 </requirenenjlse="DEDTA PHXTERBNH es> -42- 412 <hand| e0>

360 <D3DTSS_ALPHAARGI type="D3DTA"
361 value ="D3DTA_ TEXTURE" />
362 <D3DTSS_ALPHAOP type = "D3DTEXTUREOP"
363 value = "D3IDTOP_SELECTARGI1" />
364 </stagel>
365 </texturestages>
366 <pixelshader>
367 </pixelshader>
368 <textures>
369 <t0 type = "uint”
370 link =
"parameters/object/texture/diffuse/ 2D/R8GEBEA8/handle” />
371 <t1 type = "uint"
372 link =
"parameters/locale/texture/environment/cube/R8GEB8A8/handle" />
373 </textures>
374 </pass0>
375 </passes>
376 </imp3>
377 </dx8>
378 <ogl>
379 <imp1>
380 <element name = "priority”
381 type = "float"

382 value = "1.000000" />




413 <el enent nane = "nanme" 414 type = "string" 415 value = "decal Tex" />
416 <el enent nane = "handle" 417 type = "Guint" 418 function =

"sfx_gl GenTexture()" /> 419 <el enent4nane = "data" 420 type = "sfxTexData"
421 function = 422

"LoadText ureDat aFronti |l e(string(stonearchaic.tga),string(rgb))" /> 423
<el ement name = "m pmap" 424 type = "bool" 425 value = "true" /> 426

<el ement nanme = "target" 427 type = "sfx_G.enuni 428 val ue =

"G- TEXTURE: 2D" /> 429 <element nape = "intemal Format" 430 type =
"sfx_GLenWi¥f 431 vafsignentnamercdgscription’3> <el ement nane = "ext er nal For mat "
433 type 384sfx_GlLenunitymza"siEhgle = "GL RGB" /> 435 <el enent nane =

"dat aType"385436 type = vabfex= Shamuwith 48FssvalpbeChann@l”-/®INS| GNED- BYTE' /> 438

</ handl e0> 439 <handl el > 440 <el enent name = "nane"

386 <requirements>

387 <element name = "os"

388 type = "bool"

389 function = "GreaterEqual_float{ parameters/os/version, float(
50))" />

390 <element name = "api"

391 type = "bool"

392 function = "GreaterEqual_float( parameters/api/version, float(
1.0))Y' />

393 <element name = "registerCombinerSupport"

394 type = "bool"

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

396 <exténsions>

397 <element name = "GL_NV_vertex program"

398 type = "bool"

399 function =
"[nitExtension(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 compression_s3tc"

407 type = "bool"

408 function =
"InitExtension(string(GL._EXT texture compression s3tc))" />

409 </extensions>

410 </requirements>

411 <textureHandles>




441 type = "string" 442 value = "envmap" /> 443 <elenent nane = "data"
444 type = "sfxTexData" 445 function = 446

"LoadText ur eDat aFronti |l e(string(sky cypem pmap. dds),string(null))" /> -43-
447 <el enent nane = "m pmap" 448 type = "bool" 449 value = "true" /> 450
<el ement name = "target" 451 type = "sfx_G.enunmt' 452 value = "G TEXTURE
CUBE MAP EXT" /> 453 <el ement nane = "G. TEXTURE- WRAPS" 454 type =
"sfx_G_eW' 455 value = "A -CLAVWP-TO EDGE" /> 456 <el enent nane = "G
TEXTURE- WRAB- T" 457 e »sfx GLenunt 458 val ue = "G.- CLAMP- TO- EDGE" />
459 <el enent nane = "G TEXTURE- WRAP-R" 460 type = "sfx_G.enum 461 val ue
= "GL- CLAMR3TO EDGE" /> #elpment namsnt "map® = "G - TEXTURE-M N-FI LTER' 463
type = "sfd4G enunt 464 val uepe="@ring! NEAR' /> 465 <el enent nanme = "G
TEXTURE MAGSFI LTER' 466 typealse =S8decallleghimi’ 467 val ue = "GL LI NEAR" />

416 <element name = "handle"

417 type = "GLuint"

418 function = "sfx_glGenTexture()" />
419 <element name = "data"

420 type = "sfxTexData"

421 function =

422

"LoadTextureDataFromFile(string(stonearchaic.tga),string(rgh))" />

423 <element 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. RGB8" />

432 <element name = "externalFormat"
433 type = "sfx GLenum"

434 value="GL RGB" />

435 <element name = "dataType"

436 type = "sfx_GLenum"

437 value = "GL_UNSIGNED BYTE" />
438 </handie0>

439 <handlel>

440 <element name = "name"

441 type = "string"

442 value = "envmap" />

443 <element name = "data"

444 type = "sfxTexData"

445 function =

446

"LoadTextureDataFromFile(string{sky cube mipmap.dds),string(nul))" />




468 </ handl el > 469 </textureHandl es> 470 <passes> 471 <el enent nane =
"passCount" 472 type = "uint" 473 value = "1" /> 474 <passO> 475
<transforns> 476 <nodel type = "nmatrigx4" 477 link =

"paraneters/transforns/world" /> 478 <view type = "matrix4" 479 link =
"paraneters/transforns/view' /> -44- 480 <projection type = "matrix4" 481
link = "paraneters/transforns/projection” /> 482 </transforns> 483

<vertexshader> 484 <mappi ng> 485 <elenent nanme = "v[OPOS]" 486 type =

"string" 487 value = "position" /> 488 <elenent name = "V[NRM.]" 489 type
"string“4490 val ue = "felemgntname = mipea erent name = "v[COLO " 492 type

"string" 493 val ue "diffuse" /> 494 <elenent nane = "v[TEXQ " 495

~

ype = "st48ng" type = "bool"
449 value = "true" />
450 <e¢lement name = "target"
451 type = "sfx GLenum"
452 value ="GL TEXTURE CUBE MAP_EXT" />
453 <element name = "GL TEXTURE WRAP S"
454 type = "stx_GLenum"
455 value = "GL__CLAMP_TO EDGE" />
456 <element name = "GL_TEXTURE_WRAP_T"
457 type = "sfx_GLenum"
458 value = "GL_CLAMP TO_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 </handle1>

- 469 </textureHandles>

470 <passes>
471 <element name = "passCount”
472 type = "uint"
473 value ="1" />
474 <pass(>
475 <transforms>
476 <model type = "matrix4"
477 link = "parameters/transforms/world" />
478 <view type = "matrix4"

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




496 value = "texO' /> 497 </ mapping> 498 <el enment nane = "shader" 499
type = "string" 500 value= "!!'VP1.0 501 MOV o[ TEXQ, Vv[TEXQ; 502 DP4

o[ HPOS] . x, c[0], v[OPCS]; 503 DP4 o[HROS].y, c[1l], v[OPCS]; 504 DP4 _
o[ HPOS] .z, c[2], v[OPCs]; 505 DP4 o[HPOS].w, c[3], v[OPOS]; 506 DP4 RO X,
c[8], V[NRW]; 507 DP4 ROy, c[9], V[NRWM.]; 508 DP4 RO z, c[10], Vv[NRWM];
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 Rl.y, c[5],
v[OPOS]; -45- 515 DP4 R .z, c[6], v[OPOS]: 516 DP4 Rl.w, c[7], v[OPCS];
517 DP3 R14&8) R1, R1; 518 RS@rRecten fwpe 'magpd" ML R1, R1, Rl.w, 520 SGE
R.w RL w8IR .w 521 DP3 Rk Ripargpetesipnafopngprojepion’ R 523 MUL R4. xyz,
R, R2;

482 </transforms>
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[COLO0]"
492 type = "string"
493 value = "diffuse" />
494 <element name = "v[TEXO0]"
495 type = "string"
496 value = "texQ" />
497 </mapping>
498 <element name = "shader"
499 type = "string"
500 value= "!I'VP1.0
501 MOV o[TEX0], v{TEXO0];
502 DP4 o[HPOS].x, ¢[0], v[OPOS];
503 DP4 o[HPOS].y, c[1}, v[OPOS];
504 DP4 ofHPOS].z, c[2], v[OPOS];
505 DP4 ofHPOS].w, c[3], V[OPOS];
506 DP4 RO.x, ¢[8], VINRML];
507 DP4 RO.y, c[9], v[NRML];
508 DP4 RO.z, ¢[10], v[NRML];
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 R1.x, c[4], v[OPOS];

514 DP4 Rl1.y, c[5], v[OPOS];



524 ADD o[ TEX1].xyz, RO, -R4; 525 SCGE o[TEX1].w, ROw, RO w 526 MOV
ofCOLO, v[COLQ; 527 MOV o[COLI], v[COLQ; 528 END' /> 529 <el enent nane
= "handl e" 530 type = "ogl vs handl e45531 function =

"conpile_ogl _vs handle( ../shader )" /> 532 <constants> 533 <el enent nane
= "c0" 534 type = "nvTrackMatri xParans" 535 val ue = "G.MODELVI EW PRQJECTI ON
N\/ GL | DENTITY NV' /> 536 <el enent nane = "c4" 537 type =

"nvTrack r| xPar ans"” 538 val ue " ITDENTITY NV' 539
<el errentNE?% = "c8 540 type =" n@#%ﬁ/ﬁ * 541 val ue="GL

MODELVI EWA 161 - | NVERSE- TRANSPOSE- NP4/ Blgnx[ds Wi ht s> 543
</vertexshdder> 544 <textures> BREE BiwtRHRI546 <el enent nane = "handl e"
547 type S18string" 548 link = RSQ RLw,Rlw;
"sf x/ [ sel fj10i nps/ ogl /i npl / t ext ur eMafd| R&/RbAdle)/ nane" /> - 46-
520 SGE Rl.w,Rl.w,R1l.w;
521 DP3 R2,R0,RI;
522 ADD R2,R2,R2;
523 MUL R4.xyz, Rl,R2;
524 ADD o[TEX1].xyz, RO, -R4;
525 SGE o[TEX1].w, RO.w, RO.w;
526 MOV o[COL0], v[COLO0J;
527 MOV o[COL1], v[COLO];
528 END" />
529 <element name = "handle"
530 type ="ogl vs handle”
531 function = "compile ogl vs handle( ../shader )" />
532 <constants>
533 <element name = "cQ"
534 type = "nvTrackMatrixParams"
535 value = "GL MODELVIEW_ PROJECTION NV
GL IDENTITY NV"/>
536 <element name = "c4"
537 type = "nvTrackMatrixParams"
538 value = "GL_MODELVIEW GL _IDENTITY NV"
/>
539 <element name = "c8"
540 type = "nvTrackMatrixParams”
541 value = "GL_MODELVIEW
GL INVERSE TRANSPOSE NV" />
542 </constants>
543 </vertexshader>
544 <textures>
545 <unit0>
546 <element name = "handle"
547 type = "string"
548 link =

"sfx/[self)/imps/ogl/imp1/textureHandles/handle0/name" />




549 </unitO> 550 <unitl> 551 elenent nanme = "handl e" 552 type = "string"

553 link = "sfic/[selfJd/inps/ogl/inpl/textureHandl es/handl el/nane" /> 554
</unitl> 555 </textures> 556 <regi stggconbi ners> 557 <constants> 558
<el ement name = "constO 559 type = "vector4" 560 function = "Construct

vector4 floats( float( 0.0 ), 561 float( 0.0 ), 562 float( 0.0 ), 563
sfx/[self}/settings/shininess )" /> 564 </constants> 565 <el enent nane =

"nvpar sel g i neRegi st er Conb%wer " 566 type = "string" 567 value = "I1RC.O
568 { 569%gb { 570 spareU"hsigned invert(texO a) * const0.a; 571
scale by twss; 572 } 573} 574 { 575 rgb { 576 discard =
unsi gned( sP&reO) *t exl ; <unit]>

551 element name = "handle"

552 type = "string"

553 link =

"sfx/[self]/imps/ogl/impl/textureHandles/handle1/name” />

554 </unitl>

555 </textures>

556 <registercombiners>

557 <constants>

558 <element name = "const0"

559 type = "vector4"

560 function = "Construct_vector4 floats( float{ 0.0),

561 float{ 0.0 ),

562 float( 0.0 ),

563 stx/[self]/settings/shininess )" />

564 </constants>

565 <element name = "nvparselnlineRegisterCombiner”

566 type = "string"

567 value = "IIRC1.0

568 {

569 rgb {

570 spare0 = unsigned invert{tex0.a) ¥ const0.a;

571 scale by two();

572 }

573 }

574

575 rgb {

576 discard = unsigned(spareQ)*texl;

577 discard = tex0;

578 spare0 = sum();

579 }

580 }

581 out.rgb = spare0; " />

582 <g¢lement name = "handle"

583 type = "ogl rc_handle"

584 function = "compile_ogl rc_handle(

../nvparselnlineR egisterCombiner )" />
585 </registercombiners>

586 </pass(0>




577 discard = texQ, 578 spare0 = suns; 579 } 580 } 581 out.rgb = spareQ
" |> 582 <elenent nane = "handle" 583 type = "ogl _rc handle" 584 function
= "conmpile _ogl _rc_handle( ../nvpars&nlineRegisterComnbiner )" /> 585
</regi sterconbi ners> 586 </passO> -47- 587 </passes> 588 </inpl> 589
</ogl> 590 </inps> 591</depot> -48- CLAIMS What is clained is: 1. A
system for generating a shader program conprising: an interface; and an
application programfor working in conjunction with the interface to
process a file; wherein a shader programis capabl e of being generated
based on t¥é proce¥BIHF of the file to apply a graphics effect to an
object. 2. The systemas recited in claim1, wherein the file includes a
plurality 38 intefihpte data capabl e of being processed to generate the
shader programfor different graphics application programinterfaces.

589 </ogl>

590 </imps>

591</depot>




3. The systemas recited in claiml, wherein the file includes a plurality
of inplenentation data capabl e of being processed to generate the shader
program for different hardware graphige pipeline platforms. 4. The system
as recited in claiml, wherein the file is witten in an extensible markup
| anguage (XM.). 5. The systemas recited in claim1, wherein at |east one
of the processing, and the generating is carried out utilizing a plug-in.
6. The systemas recited in claiml, wherein the processing is carried out
utilizing an interface. 7. The systemas recited in claim®6, wherein the
interface includes a Conponent ObjeckiRdel (COM interface. -49- 8. The
systemas recited in claim®6, wherein the processing includes initializing
t he i nt er b .is 8ainfdgssystem as recited in claim1, wherein the processing
includes registering at |east one of customtypes and custom functions,

t he shader program being generated based on the at | east one of registered
customtypes and custom functions. 10. The systemas recited in claiml,
wherein the processing includes selecting one of a plurality of objects.
11. The syst emAasysteacfdregnérating ashaddy, prof@me compii@ngr ocessi ng i ncl udes
selecting one of a Iu;gsity‘of graphics effects. 12. The system as
recited in cl aidfhik ef® n the processing includes determ ning whether
nore than one r, : i l.ect | ¢ r pass if
nore than one ragﬁgglgcaggggr@@@w@gﬁﬁg&g%@%@g@gé?tteeﬁi%ﬁﬁ claim1l,
wher ei n t lpeogesoxfikesi ng i ncl udes determ ni ng whether nore than one object
exi sts, and selecti.n not her object if pore than one object exists. 14.

The system as rEEr$iRa shaer peagram 1s capahle phbeng asnsrated Rased o theequi rement s i s
processing of the file to apply a graphics effect to an object.

2. The system as recited in claim 1, wherein the file includes a plurality of
interface data capable of being processed to generate the shader program for

different graphics application program interfaces.

3. The system as recited in claim 1, wherein the file includes a plurality of
implementation data capable of being processed to generate the shader

program for different hardware graphics pipeline platforms.

4, The system as recited in claim 1, wherein the file is written in an extensible
markup language (XML).
5. The system as recited in claim 1, wherein at least one of the processing, and

the generating is carried out utilizing a plug-in.

6. The system as recited in claim 1, wherein the processing is carried out

utilizing an interface.

7. The system as recited in claim 6, wherein the interface includes a Component

Object Model (COM) interface.




included in the file. 15. The systemas recited in claim1, wherein the
shader programis capable of being altered by tweaking the file. 16. The
systemas recited in claim1, whereingphe file includes a syntax including
at | east one of a name, a type and a content. -50- 17. The system as
recited in claiml1, wherein the file is capable of referencing both
conpil ed and un-conpiled code. 18. A conputer program product for
generating a shader program conprising: conputer code for selecting a
file associated with a graphics effect; conputer code for processing the

file; and go ”puflfersyﬁ’t@ﬁlleas r&ited §R Effth Bnﬁhéﬂaﬁi RO ARREs Q861 AMRsRASigH-RE t he

processing of the'file to apply the’ graphics”effect” to an object” 19. A
data structure theottethcen nenory, conprising: a file identifying a graphics
effect; wherein a shader programis capabl e of being generated based on the
file.

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

functions.

10.  The system as recited in claim 1, wherein the processing includes selecting

one of a plurality of objects.

11.  The system as recited in claim 1, wherein the processing includes selecting

one of a plurality of graphics cffects.

12. The system as recited in claim 1, wherein the processing includes
determining whether more than one render pass exists, and selecting another

render pass if more than one render pass exists.

13.  The system as recited in claim 1, wherein the processing includes
determining whether more than one object exists, and selecting another

object if more than one object exists.

14.  The system as recited in claim 1, wherein a default set of requirements is
included in the file,

15.  The system as recited in claim 1, wherein the shader program is capable of

being altered by tweaking the file.

16.  The system as recited in claim 1, wherein the file includes a syntax including

at least one of a name, a type and a content,



-50-

17.  The system as recited in claim 1, wherein the file is capable of referencing

both compiled and un-compiled code.

18. A computer program product for generating a shader program, comprising:
computer code for selecting a file associated with a graphics effect;
computer code for processing the file; and
computer code for generating the shader program based on the processing of

the file to apply the graphics effect to an object.

19. A data structure stored in memory, comprising;
a file identifying a graphics effect;

wherein a shader program is capable of being generated based on the file.




