- 1 - SHADER PROGRAM GENERATI ON SYSTEM AND METHOD RELATED APPLI CATI ON 5

The present application is a continuation of an application filed 03/20/02
under application serial nunmber 10/102}1989, which is incorporated herein by
reference in its entirety. 10FI ELD OF THE | NVENTI ON The present
invention relates to conputer graphics, and nore particularly to shading
operations within a graphics pipeline. 15BACKGROUND OF THE | NVENTI ON

Rendering and djspla 3- raphics typically invol ves many cal cul ati ons
and conput at | 0%]?&%%&&&6@%& GﬁNE AS[JN coordinate
points or vertices that define the object to be rendered nust be formned.
Vertices can be joined_ 20 to form polygons that define the surface of the
obj ect to be rendered SMS@EMdAﬁE NE TrHQDt hat define an
object are forned, the vertices nust be transfornmed from an object or nodel
frame of reference to a world flunme of reference and finally to 2-D

coordi nates that can be displayed on a flat display device, such as a
nmonitor. Al ong the way, vertiCRerlRYp RepfRldis¢, scaled, elimnated or

cli pped because they 25fall ouf§Tﬂ§‘6T‘ﬁ‘V#@mele area, |lit by various

| i ghti &g schenes and sources, colorized, and so forth. The processes

i nvol ved in rengeri % fndldi splaying.a 3-D (%bj ect. can he con‘zput ationally
i nt ensi ve and RIARFOE RPN} 1§ @ RTRatiogot g application filed03/20/02 underg

Create a ) s Xota] (=15 J i IS .1o
r epr esent %P e Oiﬁg’gﬁ? Iitﬁho bellg/ggiz’?tg g’d‘ﬂglgﬁhﬁg%e oﬁa}éggﬁe%rlr%gg f%gl\g?hgf%‘?lrﬁst he
conput er . edtirgy.nodel s are nmade up of geonetric points within a coordinate
system consisting of an x, y and z axis; these axes correspond to w dth,
"hei ght, and depth respectively. 5 Objects are defined by a series of

poi ntgg called vertices. The IF%‘,?‘;% PerRInGePSbRt . OF vertex, is defined by
its x, y and z coordi nates. € e of these points are
connected, a polygon is fornmed. The sinplest polygon is a triangle. 3-D
shapes are creat,ed by connecting a nunber of 2-D polygons. Curved 10
surfaces are r(aa%l'eég%%{]te]&vwm% S RYRRLAYSERRICS: apd mage particulady ta ew of a
3-D shape ipes. .S called a wire frane view. In sum
t he comutsgﬁgggﬁg@ngw)k%gjgg@wg;ﬁcolrfllh'ecti ng a nunber of 2-D pol ygons.
Before the 3- D object is ultimately rendered on a 2-D display screen,
howevié, the data of sophisgticated graphics objects undergoes many
differgnt mathematical 15 f3A4KEROUND QI THEINVENTION| | cat e consi derably

speci al i zed equations and processing unique to 3-D representation.

For a long tine now, 3-D rendering systens have been able to describe the
"appear ance" ofRenligrieg mdatispdaying1d-D graphice ngplieilly involesenaytalcatgbndret hods
provi de 20 @or t he .&a?r meterization of the perceived color of an object
based on FRECHIEHA{IYR- SN GMPeh EATsngRt d9-17 oljectup 5et @6 cordinatepaintghr sour ces

i I'1um nat kagickd that ' r j ect IS .cal cul at ed
‘therefrom Pgr arrgt %ffglgftﬂ‘?at)ﬂg?t t{) Eg r%@g&?a uege g%rgLeHg\s{Q%ilc% ?Jaélebeé?)]ln , the
specul@r tefdrmqialygons det fefineetht sutfive ofiscoliedt t6bé Aindefedand afspRgéd.vi ty, and

the transparency of the erial, of the object. Such paraneters are
%nce ﬁwy vertices that ggﬁne an object are f%rme(]i, the vertices mEst be transformed

=]

from an object or model frame of reference to 2 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.



25 globally referred to as the shadi ng paraneters of the object.

Early systens could only ascribe a single value to shading paraneters and
hence they remai ned constant and unifermacross the entire surface of the
object. Later systens allowed for the use of non-uniform paraneters
(transparency for 30 instance) which m ght have different val ues over
different parts of the object. Two prom nent and distinct techniques have
been used to describe the values taken by - 3 - these non-uniform

par anet ers on Therew@rai oDcopgutes godphidabrepijseatsors the fsestepisdeedur al  shadi ng

d text ing. Text ' ' L xel d | uti
dependent PR e Srhien aus i bee Al med R TR B Rkl o
any pol Nt pahodhishire Qxad%ﬁﬁo?{g GHadiis Bam Pinifl&ldobiiatalsysithetamin@bf en_cal | ed
ural shader n ?‘I

t he proce I's space I nto shading pdrameter space. The

obj ect i saq &, raidsedis; st hgesaotgspuak td widdh, ®ightpand3lepilerosppetivaly t he val ues
of the shading paraneters at a given g@%t Qf tﬂ?&@urfacef of .the object are
def i néd aQbigcisaradatingd by gsengsidgintsicakberairticsss CYIPIAL ARG A noi nt |

For instanc rogedur al hag rS.d j & 3 MRSE,Jihts Wood,

mar bl e orv%feﬁerl% dﬁg??f#% 1tsrr}g.’t er|%a Csooﬂgéaetg%méﬂ evel cr)pe gang‘1 geg.ll)’l bg found in

the |iteraeebnecttiica papaat isfomadd. Thapifiptest gallygon is atriangiput er systemis a
coll ection of resource intensive processes. The process of shading i.e.,
the process of perform ng 15 conpl ex techni ques upon set(s) of specialized
graphi cs data ctures, Uu t erm ] réal.qy primtives,
such as col or, iﬁ %i%apgssagsgegfegg)yvﬁg [‘ﬁ&t{’ﬁé glél %&#ﬁ??aécg{%@gu%%&es,

exenpig f i @rRbCite fepcERietl By icBfindciihg Afiny emal golygom. Tk pievcefys3-DFor  each
application devel oper to design these shadi ng techni ciges for each program
devel opedslapdwnpmdaépblggoma@hn@mgamafweg@rr@ﬁﬁm §“Wa\?'§i ng third party

20 graphi cs hardware ul,d a r e & d _nmuch
i nconsi st‘é%gl‘%er creates %\'@n%bé%fgse%? , eétglr%ear a l?/é't& ﬁ%qgﬂ?}ﬁ'g@{ss' g’? fogﬂglgi%ng has
been nor npl jF&4idudimeRs “egeeon BR-Ddipldydcrenivevevad ehediztd ghed to work

with a shader into an application, a 25shader beconmes an object that the
appl i cat i sophistipated gephics pbjetts andlergorsqaanyt &iffergat mpthgmatieale ef fici ent drawi ng

B s k)

such enentation 1 specialized

har dwar e ghiRSi0 P représetiatnd pi xel shaders were sonetines inplenented
whol |y or stly as software code, and sonetines inplenented as a

conbi nation of nore rigid pieces of hardware with - 4 - software for
controlling th

har dwar e. These inpl.enentations.fr n ined a CPU

or emul ated t h&%eki%%8 H@&O&f’%éﬁée%ﬁg RE R Vteé)rgﬁﬂgg@gé #%Squgé;%grrpl e, the
hardwar e i jlbeogab af b@,@&s didoRdibl Yo pathmetes THes? AalflhtenmBthbds grotidei r desi gn
to perform'the processing functionality required of shading tasks. Wile a
CPU azitls 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



5 1ot of flexibility to the shading process because of the range of
functionality that a standard processing chip offers, the incorporation of
a CPU adds overhead to the specialized_shadi ng process. Wthout today's
hardware state of the art, however, there was |little choice. 10Today,

t hough, existing advances in hardware 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

|1 rSrB |n fe gre tnt &ay;szsorsp@&lw paz@ae@mrﬁh@gmwté of thepheces %ﬁf%% przt;edzza(l: it at s
u i
a neld of r‘%‘aldf %dﬁlg ngé}g%qggﬂ o% ?%ggﬁé;gl\eﬁlpglgléé oéS x@libgas%il %'(ne Cg&ii/(glr al digital

content cagaded. (DCC) applications have done an adnmi rabl e j ob of
supporting vertex and pixel shaders as far as they go, but it is not
obvious how to allow artists to pI ay w th various shading opti ons vvithout

havi h b f fl
e hod andor b gl Sading BSSEN feSopat Rl A AR oy sy i R A

program  pnbim at 330 spack bl Be@sing & fad@idn \(bitéh @ullgd aRr6sedatdl eddet)sna sel ected.
Such file is then read and processed. A shader programi s subsequent |y

gener at edtlbmsrmdemoshﬁummmstﬂn@am Thebjdct is "iromgrsed" fltthfeogglapllﬂ cs effect

t bj h t d t bj ect
For “di <pl By 23 bR et s e PRI e BRPRERES tertaren e iyie o
sel ect ed Eﬁrm&%fkuehfb?écv afdehibb@as £AGHI eﬁﬁﬁ%@éeaﬂramam@ fRétfoneat @@phi cs

effect. Further, the file may include interface data capabl e of being
pr oceb¥ edpoiot. @enmsamee @meéhmﬂdradpﬁdbﬁampmnn@tﬁfapmame gf wpbd,awarhlepl i cati on

programinterfaces Ina im | i . i.pcl.ud
o emont 8 ¢ tadal wasReR et Bieal eyt ke oo gibio i Heffwes nader
program for- 15 different hardware graphics pipeline platfornms. Thus, the

file may be processed in a way to generate shader prograns for working in
conj unction w ﬂ"hemdbﬁngofﬁrhplécssdmagraprhhputelaqypﬂenniataicoﬂecmowmfam i nterfaces

.e. OpenG@.Q Direct 3DT etc. and et | at f
i G o Hroake BUCrhastormsaasy 6 Hogdais S dte e e bpRedidrdeiomge® |,
anot hgy  eghadi-Medhnighbeuddd s%t(@j‘f’d‘f seeaxmeutgeébm& Bifh SARRS, B tgar kup
| anguage (XM.). MNoreover, the file may include a text file. Still yet, the

sel ect i ngdeteraide ngipqufomce:tzﬂn pgmitvias, gehes avlongtaagsosmtaiawith the out ut| lizing

an interface nent ect del et.c

Ao an opt PORHICE A SRRy eeD e oy st bt Br @B g a

text ual d?x%%ééspﬁbﬂ’é%cl? Qplﬂfctmé&aem@& tJ aes@ tﬁe&rsﬁwhg &cﬁﬁlﬁﬁsst foaéascﬁc' at ed
with the I Further” provid a requirenments object for

i denti fyi prgpgrmdev@mmdtaadﬁmetmd&sagweat:bpg@nm:i@tq:qtctrmaﬁhaahmngthn@ party - 6 -
Thus, the fi i nclu re ments, W,t hader rogram bei ng
gener ed%&gﬁﬂwwﬁﬁw?ga@e@%ﬁ@m ﬁaﬁ(’g"‘é‘ﬂé\“’é’ﬁ‘i]prt"agcerlga rements may

i nclude ajdefasbt yset of requirenents, which nmay be optionally custom

tail ored. tlonally the requirenents may include a call back function. 5

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



The file may further include a plurality of shader code segnents capabl e of
executing the graphics effect in a plurality of operating environnents
(i.e. platforminplenentation, interfgce, etc.). Such shader code segnents
may be organized in terns of the different operating environnments. Thus,
the present enbodi nent may 10 optionally be used as a reference for
obt ai ni ng desired shader code segnents. During operation of one
particul ar enbodi ment, the processing may include initializing an

i nt er f ac esofiSiart fgyrcontesliing ghehaydwaret Hegse implemgoatations Segenthgcavsineda t ypes

d/ functiops. Th he shad b ted based
15 the r ot Dttt IS miRe obth SHo B SR M GRS SBPIPARE 1 eature.
the pres %d@mqgip%tﬁiomuﬁe&mﬁ%@rét&i £apUQMZRitd hRir'desigh td Ng shader

program Still vy the processi'ng may i nclude setting up a plurality of

obj ect s, pafiracthe prpcessngoiiunetivmabityj requisqd cfeshading gk Véhibd a €Ppladdahki t y of
graphics effegcts,. selecting.20 a render , setti.ng up the render pass,
and driawi 9o HebiEi e sharlie rosss besaust of Bp Fnes of fiitbnalizg thaa option, the
render p i 0fd . shader
progran1%i%uﬁgyggﬁgég%éﬁﬁygfggqgﬁhFEgm%ngﬁg?g?gf&%ﬁﬁﬁﬁggga% @ﬁobject may
be dr awn spetialitdieshading preessy Withidut sodal's datdwate dtate iofi heatrt, howewees suppl i ed by
an appli%%tion. %ﬁ . During a rendering pass, it may be determ ned

whet her Fre WasiHlle chpiskes exist, and another render pass selected if nore
render passes exist. Further, it may be determ ned whether nore objects

exi st, and anot her object selected if nore objects exist. Still yet, it may
be dettter mi ned Thddyhihoughnrerisgng pivansesihfhacivearedchiiolo@dhardadlmatddake gr aphi cs
effect selected if nore graphics effects exist. - 7 One exenpl ary

syst em t alirdg move dansgiopdity prvioushiemmeraepiediyn sofMarg iéﬁfasneeiylizm& i ncl ude an
Syst ef Sa g 1 Sl raicd
LT oo ubEiard AR BR LA R OO AT M i e O S P or

the file dpeciahpddyaniipeogumphabhshaedw@eichips. t he object. 5 As nmentioned
earlier, the processing includes setting up a plurality of objects. From
the perspective of the application in the context of the present system

enbodidrent, thj connl.i j id ciated with a
grapﬂPcs effeg??ﬁggﬁﬁgﬁrﬁégg“é’?%%?gégéﬁ%%#%ﬁ%kgﬁx%f%%?g%ﬁiﬁgﬁ?%éce, and
recei vi nga teld sfktenidvods teaburded @v@ﬁbéfaﬁeaa%ﬁif@. Bepbrd! digitileoffendi f f er ent

har dwar e graphi cs pipeline platforns based on the selection. Next,
par amet er@eaioa (Dé&giapphca@a%ha\@rdmﬁ@niamrehlﬁmla@f Vperking vester ader | it nay

be deci de i h I re.qraphi Lpel.in | atfo to.use based
at | east l?dl ﬁg%gfg%r%% éaﬁgs tg%f g(\),\rfibfug%tgs f yob&ﬁqug hggrstf)&ﬁ?&taﬁtéﬁ%{?g’g@? ogramis
gener at edyakihs sliiﬁiﬂg'dﬂﬁohé'l_ﬂritﬁ@ﬁf}ﬁpﬁi &n!b%(dﬂ@ﬁﬁl-ﬂé@msﬁaﬁieﬁi peline 15

pl atform As an option, the decision as to which of the hardware
gr ap?0cs ppgremms.pl atforns is to be used may be based on whet her the
_paraneters are capable of being supplied. Still yet, the decision as to

~which of the hardware graphics pipeline 20 platfornms may be used is based
on whether the paraneters are understood (i.e., able to be correctly
interpreted) by the application. Once such decisions have been nade,
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
obj ects are set up by generating inplenentation data representing a
plurality of different hardware graphics pipeline platforns. Paraneters are
t hen generated based on the inplenentation data. Still yet, the interface
wor ks in



conjunction with the application to decide as to which of the hardware
graphics pipeline platforns to use based on the paraneters. - 8 -
Optionally, the inplenmentati on data m8y be generated by determ ning whet her
the different hardware graphics pipeline platforns neet a plurality of
requi renents. Mreover, the inplenmentation data may be further generated by
sorting the different hardware graphics pipeline platforns that neet the 5
requirenents. Associ ated with the foregoing framework is a
conput er-i npl enented nethod for generating a |icense agreenent. Initially,
a license agreenent stored in nennr§g%@#¥§§ntified. Next, files associ ated
with the |icense agreenent are 10 i d. It is then determned as to
whet her one or nore files are not distributable. If it is determ ned that
one or nore files are not distributable, a non-djsalosure termis included

in the |icenseAdgeibedapd comprerpsEBhprodast aspnoNiden faLeneeld2i s provi ded

for deterpni . i J: LSk I | o] y include
| dent 13y %ﬁgpﬁﬁf’%ﬂgpﬁt’&ﬁ?’i %ﬁirée*lﬁgordﬁe%lé@e‘raﬁfkﬁ@% oot QR EEAOSpIRY
di stri but g i8 theandadadtircdsisll. CREhaIGr plogtdre (s subseqhibhtly gededlialtbakdiit able. I n

order to allow a user to visually experinent and use the shader program 20
an opt i onan thepipessiag ofidhedile in anplwthe graphissffegielg. anjobjegk eThyspha shader

af orenent i oned _gr.aphi ¢s . .di i zi ch graphi cal
user int ePFRCE? 9‘!—“&&’? ﬁé’r“?&ﬁ{]@%&‘?ap ?rg(gbjg t?@c‘ﬂ%%&e&%@%%&{of bei ng
altered by a user utilizing the graphical user interface. In particular,
the graphics effect nay be capable of being altered by altering paraneters,

and tHe shader Ipersgmabadimentpedde sreabe gelseted droona ivarkeh fderepchs par anet ers.

Such paraneters nay alt.ere . i he, af At | ile
Anot hgr gP‘SafBﬁ]la IWIﬁEE'erﬁlflﬁ gﬁf‘%é’%\éﬁn%l; gﬁ‘s‘féﬂb‘é‘%@? %ﬁ{ggﬁd! h?dr%q%ﬁlhl%%e %at%l urality
of graphi ggpabld TWemgdirecedicdRb g,&@&aﬁe@hc sHalenprograth fo8 ifférént §eipBis one

graphics effect. Such selecte raphi cs effect is then displayed as applied
to an obj epnlicaipmprogram interfages. Hura fimilar mganer; the flemapiiclided based on user
input and.the file i rocessed. . Thu he, sh r gener at ed
based on H@%‘FB‘@@%%?%‘% c%qa%f%ﬁemge?r%t:qstsgfp .gelﬁgr%{e tﬁé@%&@%r er]%(r)_pti on, the
i nt er f Ace diiRYer BafiReb Apkits FiPEREHIaIomEY. | This| the Sile iy bOBfocedsbeidfd | e may
include a syntax including a nanme, a type and a content. Still yet, the

file may beYtagesrate sadeeprogwmsi faywoding borasiunstonwithyatieendifewat code.
These and ot her advanptages of.th rese i j. O b (o30) appar ent
upon r ead%&cﬁépﬁbqaﬁgﬁﬁ??&ra&é%?&e%s §ees %EB¢¥§RHérﬁ§t 32? ud?éljcﬁgarfrﬁae vari ous
figures olalidipoflpiavibRes(.c. Hldware 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



- 10 - BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoing and ot her
aspects and advantages are better understood from5 the follow ng detail ed
description of a preferred enbodi ment gof the invention with reference to

t he drawi ngs, in which: Figure 1A is a block diagramof a digital
processi ng system in accordance with one enbodi nent. 10 Figure 1A-1
illustrates a nore detailed diagram show ng the internal structure of one
exenpl ary enbodi nent of the hardware graphics pipeline of Figure 1A

15Fi gure 1A- 2 This,ster file asayanclegerequienperits,| with thatshadey ptograns beingo generate a

had i d i th di t. Fi 1B d 1C
shader bt ool e 1SS SanGe LD fre SR menl e, Ets T8 and
wi th one @ﬁ?gﬁ%?}equﬁ@ments, whith Myﬁae%ggibhélgﬁ&ﬁfo%?taﬁﬂre'&?ﬁ ehall), ndi ng”

nmet hod by objects are set up’in cordance with operation 1080 of

Fi gur es 1the requrefrents may include kicgll beck3funttiorst r at es a met hod for generating
i npl enentation data representing 25a plurality of different hardware
graphiSCs pi peline platforns, in accordance with operation 212 of Figure 2.

Figure 4 i"US’Tﬁé‘hgegﬁéy“ﬁEBﬁ%m{cﬁhxagF&r ol 68l detiBitts Bifoafificdsded. whi ch

of the hardware gr I'cs pi peline atforns to use, Tnh acc ance with

oper at i onexxttigdthefgrdphinsrefedt in afplgality oF opkiatiag emtigsmeentsu(ie.dstsormet hod
associated with the present inventiogn. - 12 - DESCRIPTI ON OF THE PREFERRED
EMBODI VENTEPlemgafation, sntexface, gficdc Rueh shpdensade segmaenis way bppigBiZ&d #y system in

| VENTE BiedciRueh A t
ar aphi o5 B0k Bhe ARG GTAGE R Rhvindtelchel il A Rt coliiindimd PO 0

The crpugstionilly beatedde s refefenee forubtaining desifedrshaded ¢ode fgmphrcessor 11,
which is connected to a conmuni cation bus 12. The bus 12 can be i npl enented
wWith one or nore integrated circuits, and perform sonme |ogic functions; for

exanpl e, a typj EHE i_nel i 3 h 10

bri dge and souPﬁﬂlfﬁg pﬁ%@@%ﬁ«%fp@% eC%g:%%&P gﬂﬁ%‘i&% E%C’%gr%c u smgl?llr’inéai n nmenory
14. Cont r piitidl2#Hgtan(ifetfavar fychickeddb@gmal Euslied ivtudetetib@rif@bustérgnory 14

whi ch may take the form of random access nmenory (RAM. The conputer also

i ncl udes’ @ppwindiprrcestgrafynetionspilpus.itheshpderpragamumaybagememted based an conput er
moNHAN - 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.



15The conmputer 10 may al so include a secondary storage 16. The secondary
storage 16 includes, for exanple, a hard disk drive and/or a renovable
storage drive, representing a floppy-@i-sk drive, a nmagnetic tape drive, a
conpact disk drive, etc. The renovabl e 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/ Qr the secondary . storage

16. Such _caomputer programns, when
exeout ed, enabPECCREMBERLUSER Hat BaY Bepicdhin Coay MoUcToenedPRaienaignor y 14
and stora : [ fofadal d’r&;ﬁ? : ne
enbodi rrentﬁi,edyt é&'g ec lﬂ%géég%%%pgg%@%ﬁ%?perfgg?red 1310%1{)}12&25 har dwar e
gr aphi cs pragedsianfilel Thud) itdshardyr dregrant ik @efiarated bhscdandhapocesSinghofitar dwar e
i npl enent gi?i‘on rT‘ay‘ i ncl ude & m crocontroller or any other type of custom or
appl i cat i 8if tep@elythe sraphisy eded do & % (ASIC). In yet another enbodinent,
t he hod of the present invention may be carried out in part on the

processor 11 by way of a conputer programstored in the main nenory 14

and/ or the secordwdr¥ioned dadlier, HeGrogesidgimiudel ecttiogpp a plurdlety oOne exenpl ary
architecture for the hardware graphics pipeline 18 wi|ll be set forth during
r ef er enceoigctsi grame theperspeetiva gidha application aythe peniext ofHficorawnhsysted di agr am

showi ng t j . tr . | &y i e
nar dvar'e. S7aaRERE Bis RS bk 4EhsihtiRha 8P el AeksECRRS TREOA ofbnded® o 1,
i's provi deffestfdctdetihg apedphic¥Bpplidabivd ipvparh ihterfaces aid@Oeitinggned coor di nate

system O her conputations may be perforned by the geonetry stage 151 such
as | i Hht i Hepleweniation deta serrpenting & plurgdity péAifforant hardgare graplyes pipeliieace
normal , t | pat . ¥§E 4.hi imtives. 10
The trans fé?fgre s@ags(r@{l .g{é@% %%’#ﬁg 'rﬁ&?#pu %tglkré a%?fe%é{v g‘!rl F%ggr] ﬁggger The

rast eri zeimglodica@aipnigs. Buftha@giteily be@ecidad whiihx#l the hateivert diypheach of the
primtives. A coverage mask stored with the fragment indicates which

porti ons Bipelinkplpifas tormse based ek ivastdn past on theparametepy. Ry ihifdesigadthes a
had 153 t.h t i I . . ) j .
or - shader P RRIPH Eighf fo B itk AE TBRopr e S dar SRR Bipkfigd 12 RS

in varj ouplayfamsi. One system and nethod for generating the shader prograns
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

vert ex shader BLOBAIEn, ot AEksSh ARy RIRTE A ol BapRblFhclipe of prooram

capabl e of shading ’opt rohal Sanpl e expansion s ener at es

nul tipl e prBHRSIstObe 856 mby BIFRRY on 2R tikqitkimeteRGre &fpableBeing Fi gure
1A-1, after nulti-sanpling, the individual sanples are sent to a

r ast er - pr Spiicdr SEREFY cigton; g te Mdych/pfrthe hagwers grapligipipeline The

rasterspr sor._15 erf.or e .vario erations on the f ,

o Al P BEBRR! why Be BE R bR AN er SRR, R uhAEORATTRE
the rast efo Y QRSP intdrpRetdd) bi{&ﬂ&a@lﬁ:ﬁtﬁiﬁ Oudef Eh Hedsions Have beéh RdEr to
retrieve the destination - 14 - or the destination color. To this end,

t he fi nal atpiibuses ef@ngbjesharemanped i@ thetaramieter®. to the frame buffer nenory
156. When all primtives in the scene have been rendered in this manner,
the 5 contents of the frame buffer nenory 156 are scanned out by a video

refresh unit 1bhondffé fefipective éfftRe itsiRlca¥n 82 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



I n one enbodi nent, all of the foregoing conponents of the graphics system
106 except the frane buffer nmenory 156 (and possi bly other nenories, such
as 10 texture nmenmory) may be situatedgon a single sem conductor platform
O course, the various nodul es nmay al so be situated separately or in
vari ous conbi nati ons of sem conductor platfornms per the desires of the
user. An interface nmay be used in conjunction with the various conponents
set 15 forth in Figures 1A and 1A-1. In one enbodi nent, such interface may
i ncl ude at | ea@ptiomallyatht implen@patiobdapnagsbd gdoemted WyGpbamBihg Di r ect 3DTm
applicatio rogr i nterfaces l's).,, roprietary application program
nter f acevhehenipd) ﬁ&@tﬁﬁé%%,gr(ﬂﬁﬁgﬁéasﬁn%% ST ) B O at ed for use
with the 3 [ serkats oWk | i associ at ed
with a grtggal csee'fl\e/%%eoi%gll’:g%ée é%ﬁ%%?tldgt%aﬁd@*geﬁgﬂrt%hg%{e?aetgddﬁgnd processed.
I n the cosotiing thekifferentisdeare gehphics pipelinaplagfofind dhatmypetitic| ude any type of
data structure, stream of data, network connection, etc. capabl e of
COMUR c dEAHE M Sr nat i on. A shader programis subsequent!|y 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 exenpl ary
techni ques i n AsotitadovithithefoRBoing Feiietrvalk ista/computer-iiplenicatedA- 2 i | | ustrates
an exenpl artﬁpfi |l e 160 that may be used to ﬁene[ate a shader program in
accor dandaetipd forgeacatingd ligense agieemsnfo Jnigabe alincase agrepmanhetond ipresent fil e
160 may b : ner r | of the

I%elﬂ?sﬁﬁts i@nfRLE g%@r glei Q%%kte% Qﬁﬁyﬂc@%sﬁeha%&eﬁ{&a}

foregoing arc ectureso ures and y anot her architecture
desi rned. identiffed: It is thepAfete@iRngd Rty whiether d8or ihoRdiled £€ hbt distribp@BRIi X A The
lines in Appendix A are nunbered for reference. 5In one enbodi nent, the
file 160 lfthis detemained thagong errmerel filpy are pobdistribptablee a spn-disslosurgtam with a

uni que gr. i et .. |nt |l Ly, such libraries may use a particular
cl ass. Sdgﬁrw(lzlfd;egglt‘;nlﬁeﬁgcggéeaa@%eg?aeﬁ'chi cal database very simlar to a file
system It may support |inks and functions, and allow user-defined types

and functions to override and interm x with the pre-existing functions.
Ot her funct i ondnatbenpeynpatas dmplemented) method wmrmﬁefgfwdp@nmnmgmwons t hat

have .t.he s tryc e as.a r | ar . fungct.i,on.. .ho er olatile functions
are: dtvayBs Hstrtftetle SRn R mak indiio flngR ARIE ol i Moty oy anet or
dependemﬂe@énﬁhﬁﬁ% w%'%ﬁi&ﬂﬂfé,ﬁiél% diéh-ibﬁlgﬁbl%,a;ﬁﬁl éi’xfnpﬁj ih@i%'t!h@g wlfléﬂiéi-tth@ﬂ}_e Any
function called by a volatile function is also treated as volatile for the

dur at i on isflistriteitdblerct i on. The class is where files 160 may be stored and 15
accessed at runtinme. Further, the class may be dunped to text at any tinme

to facilitate debugging and archiving. As an option, the class may be
conpi l ed in orrddr@o HRGR aSidéto vikhlly EXPesinRat Md §<R tRe MALEDrbi@id of the
sanme type, and that functions are well formed. As an 20 option, the

f unctZ0on antapitiogsl graphitsd usernptietfact is prayided. iImuss, fd aforementiontd ssaphics
effect may be displayed utilizing such graphical user interface. Further, the graphics
effect may be capable of being altered by a user utilizing the graphical user interface.
In particular, the graphics effect may be capable of being altered by altering
parameters, and the shader program may be generated based on the altered

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

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

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

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



representation. The class may al so support just-in-tinme conpilation, so
that if a function is never called, it is never conpiled. One nay conpile
sub-trees of the class as needed to efisure |inks and functions are correct
and fully specified. 251 n another enbodinent, the file 160 may be witten
in an extensible markup | anguage (XM.). Moreover, the file 160 may i ncl ude
a text file. The exanple file 160 shown in Appendix Ais in )CM.

As an option, the file 160 may include inplenentation data 161 capabl e of
30 being processed to generate the shader programfor different hardware
graphi cs pi pel WG hfkicpliBR, thé Bicr R lybe dabible SPERbriaNGARI a 161 may
represent a - - varrety of platforms (i.e. hardware graphics chips
manuf act uFedhdeythdifilé map Mchgeapyntes icdadiagpesmeor type anda sopertpSsills) . Stil |
yet, the file 160 may incl ude ig;erfa e data.k%% %gﬁbje.gg being 5

pr ocessedyetothgditemay 8¢ crrablaRidEISFFICH oot PYRPIE APRAEPd appl i cation
progrqglinterfaces. In particular, the file 160 - may be processed in a way
to generate shader progranms for working in conjunction with various

di f ferent graplthes angptlict advanmgps ofitheprésontdntardtion will becorBpapp@ra@t upi ect
3DTM etc). In Appendix A the tag !"<inps>" at Jine, 30 desi tes
i npl ement madmgghe ollewingdefaited deseringiog agd stugingdhe yaropg ﬁ%@ S%ﬁ g of

Di rectXTnﬁ and Open@.O i npl enent ati ons, respectively. Wth continuing
reference F%”&%&Z, a textual descriptive object 164 nmay be provided for
identifying a graphics effect associated with the file using intuitive
text. For exanple, the graphics effect may include a "shiny"

charat@eristic, as shown in 15 Figure 1A-2, and at-lines 2 and 3 in
Appendi x A. O course, any other type of visual effect (i.e. notion blur,
etc.) may be described by the textual descriptive object 164. ldeally, such
textual descriptive object 164 allows an intuitive identification of the
graphics effect associated with a shader programto be generated. 20Further
provided is at |east one requirenents object 166 for identifying

requi renments necessary to generate the shader program As shown, various
requi renents are set forth for each of a plurality of render passes
identified by way of pass identifiers 168. For exanple, each render pass
may have different required textures, render states, nulti-pass effects,
and sources of L-vectors, as well as 25 tangent space requirenents, texture
type requirenents, or any other type of capability required to display a
shader programcorrectly. Optionally, the requirenents may even include a
call back function. In Appendix A, the requirenents for the Direct X8 are
potentially different 30 for the three inplenentations shown: (1)
inplementation 1, starting at line 32, has its requirenents described in

| ines 37 through 50; (2) inplenmentation 2, starting at - 17 - |line 185,
has its requirenents described in lines 190 through 199; and (3)

i npl enentation 3, starting at line 282, has its requirenents described in
‘lines 287 through 296. Note that inplenentations 2 and 3 have the sane
requi renents, but inplenmentation 1 has different requirenents. 5



In general, the requirenments may include a default set of requirenents,

whi ch may be optionally customtailored. Such tailorable requirenents,. or
"tweakabl es, " represent artist-controljable paranmeters for shader-specific
itens. Tweakabl es are required by a shader program but are not necessarily
exposed through standard tool 10 paths. Shader program authors may decide
whi ch parts of the shader programto expose to-artist mani pul ation.
Tweakabl es may refer to any requirenent ranging froma transparency factor

to an al pha blend factor. Table 1 illustrates exenplary tweakables in the
context of the file 16Q of Fi <t weakabl es> <shi ni ness>
<string name = "descri p&¥ : PRI GSont = "Rel ative Qpacity"
| > <string nane = "type" type = "value" content = "float" /> <string nanme =

"field" type = "value" content = "../../settings/opacity” |I> 25<string nanme
= "gui" type =THefokeppingcadtothdr aspécetd andeadVartagesfatoadttenamderstoodhfrdh t ype =
"value" content = "0.0 "/> <f|oat_nane = "max" type_ = "val uye" 30content =
"1.0 B> f:lff&gtwm&ﬁ%mged'éqsé@ptlwgfea prefegig gmbodiment of the invenfigmpitht = " 0. 1
"1 > </ shini t%§9§ l; . In Appendi x A, the tweakabl es are
designaté%hggﬁéﬁ%g% %géﬁgﬁnég. The tweakabl es are generally outside the
designation of any of the inplenentations because they generally apply to
all the inplementations. In this exanple, a mninmmvalue (lines 22 and

23), a maxi nunkigaiedd isia bleek diagmprolaigitel procsssirepysrosiiz acordates 26 and 27)
are incl u‘gﬁﬁibne embodiment,

10
Figure 1A-1 illustrates a more detailed diagram showing the internal
structure of one exemplary embodiment of the hardware graphics pipeline of Figure
1A.
15 Figure 1A-2 illustrates an exemplary file that may be used tc 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.



- 18 - Further provided with the file 160 is a plurality of shader
code segnents 170 capabl e of executing the graphics effect in a plurality
of operating environnments. As shown,-Bluch shader code segnents 170 include
a syntax including a nane, a type 5 and a content. Still yet, the file may
be capabl e of referencing both conpiled and unconpil ed shader program code.
As shown in Figure 1A-2, the shader code segnents 170 nmay be organi zed in
terms of the differ operating environments Thus, the present enbodi nent
may 10 opti onahg}/‘r%gﬂh‘@%?e%L%‘P‘?ﬁé‘?"é‘i‘fﬁﬂ“ﬁ?ﬁ‘“ﬁ Wét?‘r‘i]il‘?ﬂeﬁg’%fnr"@ﬂ“%ader code
segnents 170. In Appendix A an exanple of shader code is shown at |ines 60
t hrough 88. Table 2 illustrates a summary of various el enents of
an exenpl ary shader 15 inplenmentation in Direct3D(r) 8. Table 2 1.
Preanbl e/ decl arati on: These el ements provide a priority for a 20particul ar
i npl enentation/interface, and a string description of the

i npl enegntation/interface. 2. Requirenents: These specify the various
requi renents for the i npl enentation/interface to run
correctly. In particular, they 25include the Dx8 caps that are required for
the shader. Al requirenments evaluate to type 'bool'. 3. Texture handl es:

These refer to texture handles that are created either fromdata in texture
files (i.e. png, dds, tga, 30 etc.) or generated textures such as
normal i zati on cube maps. The handl es can be referenced in subsequent
sections of the file, and are independent of the render pass or texture
unit. 4. Vertex shader & Pixel Shader Handl es: These are the dx8-
35provi ded handl es that are created either conpiled shader - 19 - Strings
~or frompreconpiled shader files. The handl es can be referenced in
subsequent sections of the file, and are independent of the render pass or
texture unit. If a user does not want a vertex shader applied, the handl e
may be set to the 5 FVF code being used. If the user does not specify a

pi xel shader for a pass, it may be set to zero, thus turning off pixe
shading 5. Vertex Mapping: This section is highly recommended and

10encour aged, but optional. This is where one may specify the neani ng of
the various vertex attributes, (such as vO vi, v5) in a shader program By
speci fying the mappi ng and exposi ng the shader programin string form an
application with a different geonetry |ayout may have the shader program
re-



15witten with the new geonetry format. 6. A shader inplenentation can
conprise nultiple render passes, each with unique render states, texture
stage states, vertex mapping, pixel amd vertex shaders. 20 7. There may be
a file that represents the default render and texture stage states for the
system |f 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
25using the file, one may gain inproved interoperability with shader
prograns that use the same file. If one does not wish to make changes, he
or she can do so, but at the cost of having tq update shaders to reflect
the render state chang@ESCRIBRION QF FHE PREEERREDIMEBORIMENIS, of vari ous

el enents of an exenplary shader inplenentation in Open@.O Table 3 35 1.
Preanbl e/ decl arati on: These el ements provide a priority for the

i mpl enent at i onFigoteet A &cebloddiagraat of 2\digligl3n6dasting Bysedm, tih @ccordance with

i npl enentation/interface. - 20 - 2. Requirenents: These specify the

vari ods renpuimbodiment. With referenegodiigure 44 8 spmibisr sapkics systammisqupyided | y. I n
parti cul t hey include the OpenG O extensions th are required for the

Shader . npevRalte ipgetifiel iSneRparuleR b o Bk E0Rplsr L Befgbr 8 direnos 1 oad
t he shadesroPésasrsadiich ds proR¥dstF £1, ReHie] B onddtedBoa@bofimirication bis €2.hapgl es t hat
are created either fromdata in texture files (i.e. png, dds, tga, etc.) or

gener at edbuseh2t eandws imptsmeatedwitinend eranoxsrintegtatedageyits, 80d herféramstineslogin  be
referenced in subseque sections of the file  and.are independent of the
Fander el B EAIEP S Bpical Pesotal SHERUFT BRI BAR Bonpr | se

mul tip e LRNehdRESHSRideE 8EiPs WrhdlcanpREEa¥ St RlePs RS AREmbR/Xi4r € shader

‘and regi ster 15conbiner "definitions. Figure 1B illustrates a nmethod 1000
f or gener@ontr lagis (mdimrarg)rand datmare stoed do thtangie mémdry dd evlsctmdy taletthe Thi s
nmet hod 1000 i eneral |y done r control of a pl.i cati on program
t hat rendfg’F%1 %ﬁ%@ﬁg@%ﬁ’%ﬁ%ﬁﬁ%ﬁ%?&qwmﬁﬁ%g&s&%a ¥Fs. Wiile the
pr esent d dBY a6 & Nteed o oRitext of the framework of
the for eg%lﬁﬂgg?ﬁjggl?%s, It rr%%%)gg@i lteygl%gﬂp#%{sgrrgﬁ ed in the context of any

desired architecture and data structure. As an option, the various

operations may be carried out utiljizing an interface [i ’lgh Conmponent Obj ect
Model 13 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



25 (COM], plug-in, etc. Mreover, various steps nmay be optionally excluded
and/ or reordered during the course of the processing that is required to
generate the shader program Initial433-in operation 1020, the processing
may include initializing an 30 interface. In a preferred enbodi nent, the
interface is an APl to the library of effects, and can be inplenented as a
pl ug-in. Next, any nunber of customtypes and custom functions are

regi stered in eration 104Q. Thus, the shader praqgr be generated
based on ﬁtﬁ@gﬁﬁgi@&r@&lmtwm RAFEE™R W%%@S#&‘ﬁ%g‘iﬁéﬂ%‘? By this -21
- feature aﬁ:ﬁ%st@ﬁﬁ@iSWﬁ?B?b&%&h @ﬁrlix?%"ﬁﬁﬁ’eﬁb%‘% Fgrfyatoni ze the resulting

shader prgb Xt, one of the objecis to be rendered is selected in
operation 1060 after 5 which such object is set up in operation 1080. This

set up process _is carrjied out for each of a pluraljty of objects to be
rendered, as i Refsalad bystmies amgr dgutsd disgram s O‘&“&r‘]éfﬂnfegmgt‘if objects is

set upg TQ&&C@%%‘??JB@%}%&% I%irﬂﬂotdﬁigﬁ ﬁghfeoﬂﬁ}gﬁr?%q%ﬂicg %ﬁ;fpﬁe $pager program

by taking vari ous I nfor onre ene Ion and interface

associ at egtipikd DAL @ showh DEsoRAry sPageli5e s prlaeided adéch e imRprisiticesbe used.
Mre 10 information relating to an exenplary enbodi ment of such set up
oper at i oninip Biscisen-gégneflgperdinate gstem-ePthes pamputgtionsipay ke Rarw@ed by Fi gures 2

t hrough 4 W th tinuing, reference.to.Fi gur . f the objects
is sel ectglfgfpmbry\ﬁfa?ﬁigﬂﬁuc “A%B{lﬁg%%tﬁ/&éée e é’gﬁl@f‘ g%rég?qlg%ésgo > and a render
pass. SeecHBE satthe okl Gxtdie bd4MdinalddPos@lchtierek 1&0HBhg RSSrithBivedien set up
in operation 1160 after which the selected object is drawn with the

sel ected graphics effect. See operation 1180. As an option, the render pass

may be set up oi nting to,.paraneter.s. e shader ogy am t hen be
gener at ed base3¥‘8ﬁa‘f‘ g %r%%@ﬁ%@&ﬁﬂ%‘g}{&?%%%?e@?‘ ﬁ%@r %g%?ravm with
the sel e?isﬂc&ﬁﬁ&&ﬁﬁagﬁéﬁ%reachlﬂiﬁlegv@édgy_@a&leﬁwnhmas.ba an 20
application. ParameterS that are not passed in during render pass setup
1160 generandrageussskdtdredivithibé fregmenipndicaes whichipertions ef he@ixefHee par anet er s
can be supplied in any order, and the use of pointers to the paraneters
provi des HARBENLOVES for paraneters to be shared anongst a plurality of

obj eci{g. 25During a rendering pass, it may be determ ned whether nore
render passes exist, and another render pass selected if nore render passes
exi st. See deciAdscmclbdodis aFahaddrdS3 that computee titefieal fiagwdntnbgt bier nor e

graphics effects exist, an ot her graphics effect |l ected if nore
gr aphi cs élPHl@@g?’@%eéP@SNBg@a‘ﬁéBﬁ’oﬁ@?F tffg?)?ragflfﬂi'tt %5‘}8]? ?hﬁ%f’r PRAFBE det er ni ned
whet her ”H{aggg?eﬁ&ﬁéd%bﬁqus%s.a@% RedteRBhE BletRfd RELGIRRpithe SHAU& ODj ects
exi st, as 1ndicated by decision 1240.

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 2/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



- 22 - It should be noted that the various operations included in the
box 1300 may be carried out in any order. See, for exanple, Figure 1C. O
course, any feasible pernutation of the operations nmay be enpl oyed. 5Figure
2 illustrates an "effect binding" nethod 200 by which objects are set up in
accordance wth operation 1080 of Figures 1B and 1C. Such nmethod 200 is
carried out in the context of an exenplary systemincluding an interface
204 and an application program 202 for working in conjunction to process
the fil e. ZPhifs destivatiohadbr. Po tys end, itte fiyeh pixat edobasletiarewrittea hack@essi ng of
the file o0 I he graphics 10 effect to the object. O course, the

pr esent n%?rﬁﬁg%ﬁ}ﬁ‘w%wﬁﬁ% enented in the context of any desired system
As mentioned earlier, the processing includes setting up a plurality of
objects. Fromthe perspective of the application program 202 in the context
of the 15 presWihensilgtrimtieedindhersoehe hit eemesndbredas dasmahsdietieby sel ecti ng
a file associ atgtd w_th sired graphics effect in operation 206. In one
enmbodiYrentontepts o e\ﬁia}”é‘%h‘%r B@“ﬁ@é&sgveéc%é‘ll ol byt Wik tdreadngnihdST o read
the file. i hon 208, a graphics application programinterface
is sel ectaergg%bm eeirﬁggllf'a ZP', the interface 204 is called. See operation 210.
In response to such call, inplenentation data representing a plurality of

di fferent hardware graphics pipeline platfornms is received based on the

sel ection of tHeonssmbodiument, ajl efthe fereeqing romponsatsf dagr graphies systece. I n one

enbodi nen form that su he | ect ed graphics application
program i %qﬁe%fr%%tgh %%rﬁg'ﬁ & uffgrbpgglg %ngcf'[ @93 P ﬂséﬁ}?%ﬂﬁ’gﬁ@ﬁ&gpgﬁ ﬁué’fﬂfat a.

Next ,10par EREEmemaryY nifMBeaiiuedd 3G singessnadoRRSRR phiffotAe OF¥BLRERAL at i on

- data, as indicated by operation 214. Further, it may be decided which of

t he har dvigari®ug moghles snayialnel bersitupted separatelyton inigaidua seabimationseofpar anet ers i n
operation_30 L AS Wl so econe arent, this decision may be nade
usi ng theseg}}%%]dglgf’fBﬁﬁognﬁger?ﬂ%g%;&%ﬂf%g 5 conjunction with the interface
204. More information relating to such decisions will be set forth in
greater detail during reference to Figure 4. Fromthe perspective of the
interface 204 Anintprdacsamaydya used in panjwckion mithsths vanows comipoenteset, t he

obj ect set. u Y, ge ting i epent atign, daja representing a

pl ur I5|stya/f(°§q1 “81%’(5“8‘?52% g’?fgf‘é'\?'oarlﬂ%ﬁf’g%h?@@eﬁgﬁ@? W&%F%Wgﬁ‘?é‘f %4 response to
the cal | iefist @PBdrPihe@hed kitaphied EibeR$ (OhédiL B 1B; M LA ' how this
may be acco Iiﬁirﬁed@ibn accl())rdanlcgag?\,i(t% oneﬁénggédv?j?rent%&%ﬂggggﬁforth

wi t h r ef anteniacest(APls)gapmp ctaBaappliestemspragrant intenfages e tatlédkat. based on t he

i npl enentation data in 10 operation 216. As nmentioned earlier, the
interface 204 works in conjunction with the application 202 in operation

218 to decide gyt Q M&&@rgém%t}ﬁm%%ﬂ?ﬁg@ \Qﬁhﬂif @ﬁ&&@gigbi&t forms to

use based on the paraneteérs. , e Interface nay be capabl e
of geber dligmg IA-1.ndititialbs a siagie fils assoaimpddewitina gpiphics effoyt ibe sgened.at ed from a
point and,radjus,. etc. This can be done by defining a_ ,gegnetry generator
(for ex ag%.]cgiﬁlwsttherhre@gané R@S%@%@éﬁ%F@’tﬁt ofhedmeseat dessripfinm 3 ﬂ?% t he pi xel
shader ( Qifde Wy Sl haskedata. & -t ex. shader (as
shown wi fl-ﬁa)fﬁe tgg ’iﬁ”&?? gg@ﬁﬁ%‘é@%&@m S Sfﬁ’}r}leﬁo\glé ge\régt?%%létgh t echni que
may be usmpalile oficommynicativigrinfamation. Ashaddr @rogrim iBynbeeuetityigedasited

based on the processing of the file to apply the graphics effect to an object. More

25  information will now be set forth regarding various exemplary techniques in carrying

out such functionality.

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

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



20 generating grass or other simlar objects. Figure 3 illustrates a
nmet hod 300 for generating inplenmentation data representing a plurality of
di fferent hardware graphics pipelinefatforns, in accordance with
operation 212 of Figure 2. This nethod 300 is done within the 25interface
204. It should be noted that the present nethod 300 is set forth for
illustrative purposes only, and should not be construed as limting in any
manner . As shown in Figure 3, inplenentation data is retrieved in
operation 302, which, for exanple, finds all the inplenentations (inside

t he designation.."si ; oy ol § hRixthe file
160. Next, it gge%g?@ﬁﬁgg&vﬂﬁggﬂ?@#eA I}aﬂn}ghﬁgl?i%%géglaﬁpégggtg t he
requi r eneatesumbictddfotlraferaiere. t he appropriate graphics - 24 - application
programinterface in the current file. If it is determined in decision 304
that the requirenents are net, the inplenentation data is sorted in a |ist
in opefation 306, This & b j I ; J i priority
provi oged by a gnscél}e. Oldg;ﬁ %?tb@ggg&?gﬂzdgﬂ% ?%ﬁlg‘gle?gff)ﬁla 119?%@#5%32% on data

associ at egssatifediwith Sehiges @dpBicgefed bierdpldy, isadt filnarigy gy asad nterface. Note
deci si on 308. Fi glure 4 illustrates_an exenplary met hod 400 b% which it may
be deci denatigulenclass. (Sueh plastipay be g higsarchisalflagbasqwery pigtifpiag tito use, in

accordance w th.o .on:218 of - Figure 2. GENRL ' t hod 400 is
perfor n'edslﬁy\{/'\él?'hgn%gjsggg?rplcla |aél(r%lfﬂ'gég’%i’g%ﬁna,l it gﬁho%tﬁ?d}otgé&ng ed that the
present nMaiRREEnHBQvesideahd itteinlixfath helpas existing/Rn oo rBerduhgtionand shoul d
not be construed as limting in anﬁ manner. Initially, in operation 402,

?

t he pH ansmpmksodedavalveddgckifing velaste functiony thathave Hisammeisyuctreasiadent i i ed.
This is d b || he i nt: : ingql j f
o et or CpigF uioh HiSheVEE bR RASKA: HEAUFSIC BB AAOAIEROD o ond

W th a spggiefis §pdat aideRin@if par@metad hwadencisdiaie clangbd,ps intiewhacdflar ed by
different graphics conpanies). It is then determ ned, in decision 404,

whet her t regulsafenetionr Any fanstioagaligd bhe volgtilefprgtiondealse fregadiay welale by the

applicatiagn {i.e. . whether t.he par t.er.n I y interpreted
by the ap rité%f'hilrf)‘ﬂ?r.l O%P?%&l?ni ’ﬁ—lel @a%géf Ihﬁ‘ll%@% i\fﬁ%f’%g?g%{ l(réaag%lriamet ers can
be suppl i gebebstdtabAmBRR, iIFeRthe fhe 308 MBChSIRIHAQE texlBat inyaimé ese deci si ons
must render a positive response if the present inplenentation is to be

utilized agilithte debpddingandonclpvidgr am As an option, the current decisions
can be 25 carried out in a place other than the application program

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. Asan
20  option, the function strings may be compiled into an internal byte-code style
representation. The class may also support just-in-time compilation, so that if a
function is never called, it is never compiled. One may compile sub-trees of the

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

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

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

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



Next, in operation 408, it is determ ned whether data is matching. If not,
any msmatching data is corrected in operation 407. The correction
operation 407 can include, for examlyg, . swapping the order of the data
and/ or meking the needed data 30 fromexisting data. Unlike the previous
deci sions, the present decision 408 may optionally be carried out by the
interface. - 25 - The foregoing decisions are made for each of the

inpl enentations that are avail able. See decision 410. Next, graphic effects
are assi grasigty of plaféorotsj(eethardwasp graphics ships manggetwed by differeat gigphiceat i on
selects fromthe dnplenmentations kept in 5Soperation 402. In order to
all ow a dggﬂpﬁ9§%ﬁﬁﬁﬁﬂ°P§p@?B&FEnent and use a shader program an optional
graphi cal user interface is provided. In use, the aforenentioned graphics
effect may be displayed utilizing a graphical user interface. Further, the
graphi cs 10 ef$tdtyetpihy fie léhpaplielhole ibeiface ddta #62chpbbleafbsiag utili zi ng the
graphi_cal user jnterface

I.n particular, . the graphics effect nmay be capable
of “befng MPESPEHOsAEds i Bapame: R differen bl app B on BB e shader

program rg j y be
acconpl i gﬂe 3%’2? E@#Cﬁfa%r’g'ﬁ? gfeérfs@ %@ﬁ@%ﬁggéesggh %f‘{:‘%%ge%%‘? £agry\&ht§ %érirg may be

al tered hyrotraasiongotilives msceapinati@dwith variodsdifferent graplsithappligatiguhi cal user
interface may al so_be provided in which a plurality of graphics effects are
di spl ayedPgRmynfesiceifls YBaCLS, Rupd S0 5nech ladpsadigi.deg taguch sel ected
graphi cs «f; » 1.G; I : i J 1S file.

Furt her, ﬁ%lfélﬁﬁléeﬁlln%agglggkﬁ %}é@%@gg@&gﬁt@%éfﬁfq 1%%3? Tgﬁ@h?ﬁga e g

pr oc €9)s e thegiiinitsg oft DieecZR ™ astOpIGIOD dnplementsions nespadtbdlpased on the
“processing of the file. Figure 5 illustrates a business nethod 500
associated wth the present invention. In use, the file (i.e. see Figure

1A-1) may be . . Of . | ISty b . Of I gr eenent .
The vari ous Sﬁ%@ rc%%?%ﬁg%%ﬁcegﬂgfﬁ %‘n%{e? ﬁlgfr) %eépﬁl}{%‘%z@?ﬁggfﬁ%g bﬁay or nmay
not be digmbvided fahidentifying b graphiisietfetiissauitted wih div fie usitgtifteltive tha. pr esent

conput er-i npl enent ed busi ness method 500 allows the automated generation of
a | i censdugrempienthegrmphiesatiest mpy Biclygei“dainy! shanacigristiness shown i st ri but abl e

shader. proqr Xi St k- i C file be licensed. 30Qlnitjally, in
opar dn; bri A TS et iflea BRLL IERDRIndHLA” O el S RRF Simst vl “Ful ner
files as %cﬁ(i.%dm‘dﬁbzhblubﬁété.) Ry e dé@ﬁﬁ@@ﬁmhe&éﬁu&ldﬁ%ﬂﬁﬂv@@bject 164 - It is
then determ ned as to whether one or nore of the files are not

di st ri butldedlly, suchitextual descripgive obBetl Gleallosvsom iBO@iveTdéentifivatjorbef the conpl i shed
by specificgl.l aggi ng non-di stributabl e code, or, conparing the contents
of the 1 itrePnicsgiRr aeodelil FE AP URRRERGHO B e FESiab o code. It it

is determned that one or nore files are not distributable in decision 506,
a non-disclosure termis included in the |license agreenent. This
non- @scl osur efurtaenpronidetés aifleast bk feguipéracnds objccirl®6dodidentdfgingor at ed i nt o

the |icense .agreenent )
: requir chts necessary to generate the shader program. As shown, various

requirements are set forth for each of a plurality of render passes identified by way of
pass identifiers 168. For example, each render pass may have different required
textures, render states, multi-pass effects, and sources of L-vectors, as well as

25  tangent space requirements, texture type requirements, or any other type of capability
required to display a shader program correctly. Optionally, the requirements may

even include a call back function.

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

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



10 automatically in any other manner that is well known to those of
ordinary skill. See operation 508. hi a sinplified associ ated
conput er-i npl emented nmet hod, a technilfue is provided for determ ning
whether a file is distributable. Such nmethod may include 15identifying a
file stored in nenory, determ ning whether the file is distributable, and
sinply indicating whether the file is distributable. Wi | e vari ous

ave. boen s Lb ARt Becuayenr cexangl o iy SO MR PLaN I Cati on: Thus,

the breadif,jepdn@soPs, é_@firtigg Bf Bl edassieghit@iint Shautikkdiatinee287 mted by
any of the ‘above described exenpl ary enbodi nents, but should be defined

only in atcoughaifde Nate that fneplemkhitotivms? andd havethe sametequiseuenislbeht s. The
order of el nents.mﬁ&%%n.%%ains does not indicate any particul ar order of
st eps or Foenigfien 1 has dilisrent jEBERPEYSA 1 <depot > 2<description type =
“string" 3value = "Apply Diffuse Texture and d ossy Reflection" />
4<equation type = "string" 5value = "object/diffuseTexture" />

6<cat egor i es> TI<ginicrn), thy peuirethents nmy in@udd aidefault Ritaif néquirementscahieyor i es> 10

<settings> 1]<shininess type = "float". 12yalue = "0. ">
d may oe optionally custo%lptailored. Sugh tallora%ﬁ: requirements8, 9)10 Qt(\)w%akables,”

| represent artist-controllable parameters for shader-specific items. Tweakables are
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
<tweakables>
<shininess>
<string name = “description” type = “value”
20 content = “Relative Opacity" />
<gtring name = “type” type = “value"
content = "float" />

<string name = “field” type = “value"
content = “../../settings/opacity"” />
25 <string name = “gui” 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.



13 <settings> 14 <tweakabl es> 15<shi ni ness> 16<description type = "string"
17val ue = "Qbj ect Shininess" /> 18<el enent type = "float" 19link =
"sfx/[self]/settings/shininess" /> 20gqui type = "string" 2lvalue =
"slider"” /> 22<min type = "float" 23val ue = "0.000000"!> 24<max type =
"float" 25value = "1.000000"!> 26<step type = "float" 27value =
"0.100000"!> -28- 28</shininess> 29 </tweakabl es> 30 <i nps> 31<dx8>
32<inpl > 33<priority type = "float"

Further provided with the file 160 is a plurality of shader code segments 170
capable of executing the graphics effect in a plurality 6f operating environments. As
shown, such shader code segments 170 include a syntax including a name, a type

5 and a content. Still yet, the file may be capable of referencing both compiled and un-

compiled shader program code.

As shown in Figure 1A-2, the shader code segments 170 may be organized in
terms of the different operating environments. Thus, the present embodiment may

10  optionally be used as a reference for obtaining desired shader code segments 170.

In Appendix A, an example of shader code is shown at lines 60 through 88.

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

15 implementation in Direct3D® 8.

Table 2

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

20 particular implementation/interface, and a string description

of the implementation/interface.

2. Requirements: These specify the various requirements for the

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

requirements evaluate to type ‘bool’.

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

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

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

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

35 provided handles that are created either compiled shader



34val ue = "1.000000"!> 35<description type = "string" 36value = "Shiny with
A oss Al pha Channel" /> 37<requirenents> 38 39 5.0 ) )" /> 40 41 8.0 ) )"

/> <os type = "bool" function = "G-e@terEqual fl oat( paraneters/os/version,
float( <api type = "boo!" function = "G eaterEqual _fl oat (

par anmet ers/api/version, float( 42<CubeTextureSupport type = "boo!"
43function = "All Set ( D3DCAP88/ TextureCaps bi t set ( D3DPTEXTURECAPS CUBENAP
) )" > 44<Texturesupport t | o] t al uint(
D3DCAPSS/ MaxSi il T 3neogus Ty 6?’%%‘“91 éé‘{ L OnE naflbd BLEHL

referenced in subsequent sectlons of the file, and are
independent of the render pass or texture unit. If a user does
not want a vertex shader applied, the handle may be set tc the
5 FVF code being used. If the user does not specify a pixel
shader for a pass, it may be set to zero, thus turning off

pixel shading.

5. Vertex Mapping: This section is highly recommended and

10 encouraged, but optional. This is where one may specify the
meaning of the variocus vertex attributes, (such as v0, vl, v5)
in a shader program. By specifying the mapping and exposing
the shader program in string form, an application with a
different gecmetry layout may have the shader program re-—

15 written with the new geometry format.

6. A shader implementation can comprise multiple render passes,
each with unique render 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
program, it is reset to the default state in the file. By

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

having to update shaders to reflect the render state changes.

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

implementation in OpenGL®.

Table 3

35

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

the implementation/interface, and a string description of the

implementation/interface.



46<Vert exShaders type = "bool" 47function = "G eaterEqual _fl oat (
D3DCAPS8Ner t exShader Version, float( 1.1 ) )" /> 48<Pi xel Shaders type =
"boo!" 49function = "G eaterEqual f I_og)t_( D3DCAPSS8/ Pi xel Shader Ver si on,

float( 1.1 ) )" /> 50</requirenents> bl<passes> -29- 52<passCount type =
"uint" 53value = "1" /> 54<passO> 55<renderstates> 56<D3DRS_CULLMODE type =
"D3DCULL" 57val ue = "D3DCULL NONE" /> 58</renderstates> 59<vert exshader >
60<shader type = "string" 6lvalue = "vs. 1.1 62nov oTO, v7 63nul it, vO.X,

cl 0 64nmad ﬁ%) R@qqiy§meﬂtsf Th@se specify the various requirements for the

implementaticon/interface to run correctly. In particular, they

include the OpenGL® extensions that are required for the
shader. If these are not available, the OpenGL implementation

5 may not load the shader program.

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

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

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

4. A shader implementation can comprise multiple render passes,
each with a unique vertex program, texture shader and register

15 combiner definitions.

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

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

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

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

program.,

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



65mad it, v0.z, c12, r0 66mad oPos, vOw, c13, it 67rmul r0.xyz, v3.x, e4
68mad r0.xyz, v3.y, e5, it 69mad r0.xyz, v3.z, ¢c6, it 70dp3 rOw, r0.xyz,
ro.xyz 71rsq rOw, rOw 72mul it, it,2I-Ow 73sge rOw, rOw, rOw 74nul rl,
v0.x, e4 75mad rl, vOvy, c5, rl 76mad rl, v0.z, e6, rl 77mad rl, vOw, c7,
rl 78dp3 rl .w, rl .xyz, rl .xyz 79rsq rl .w, rl.w 80mul rl, rl, rl.w 8lsge
ri.w, rl.w, rl.w82dp3 r2, it, rl 83add r2, r2, r2 84mul r4.xyz, rl, r2

85add oTl feé%%é, tﬁe%reée%ﬁe:%ggxgi%eggr AIIOV\\AI?S a I%e}'lvto crucs)tovl¥1ize the resulting shader

program.

Next, one of the objects to be rendered is selected in operation 1060 after
5  which 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
plurality of objects is set up. This preparation facilitates the generation of the shader
program by taking various information relating to the implementation and interface
associated with the environment in which the shader program is to be used. More
10  information relating to an exemplary embodiment of such set up operation will be

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

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

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

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

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

parameters to be shared amongst a plurality of objects.

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

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



-30- 87nmov oDO, v5 88nobv oDl, v5 " /> 89<handle type = "uint" 90function =
"conpile dx8 vs( ../shader )" /> 9l<equation type = "string" 92value = "dp3
R DOr2, R EYE VECTOR, R EYE NORMAL 93add R DOT2, R DOr2, R _DOT2 94mu! R _EYE
NORMAL, R _EYE NORMAL, R DOT2 95add oTO, R _EYE VECTOR, -R EYE NORMAL 96npv
oTO w, c[CV_ONE].x "I> 97<mappi ng> 98<v6 type = "string" 99val ue =
"position" /> 100<v3 type = "string" 10lvalue = "normal" /> 102<v5 type =
"string" 103value = "diffuse" /> 104<v7 type =-"string" 105val ue = "tex0"

/ > 106<mappi ngkt should be noted that the various operations included in the box 1300 may

be carried out in any order. See, for example, Figure 1C. Of course, any feasible

permutation of the operations may be employed.

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

10 effect to the object. Of course, the present method 200 may be implemented in the

context of any desired system.

As mentioned earlier, the processing includes setting up a plurality of
objects. From the perspective of the application program 202 in the context of the
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  daia.

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



107<const ant s> 108420 type = "vector4" 109val ue = "0.500000 0.500000

0. 500000 0. 000000"!> 110<cl O type = "matrix4" 111link =

"paranet ers/transforns/ nvp" /> 112<c43type = "matrix4" 113function =

"Post Mul ( paraneters/transforns/world, paraneters/transforns/view)" />

114</constant s> 115</vertexshader> 116<pi Xel shader> 117<snooth shader type

fl"iéghng" é}SvgJueO: "ps. 1.1 119tex tO 120tex tl 121tex t2 122sub rO tQ
ro rQ r

rl . a 12931@;@%31 2(}2@;16991111_%4@5@1 ‘(ry! . ggezihtetr’}acg' %gf if\%orros:lir’lfoxr'rllz’1tiornI re at21g§ ltjob tGa, r0.a,

such decisions will be set forth in greater detail during reference to Figure 4.

From the perspective of the interface 204 in the context of the present system
5  embodiment, the objects are set up by generating implementation data representing a
plurality of different hardware graphics pipeline platforms, in response to the call of
operation 210. Note operation 212. More information as how this may be
accomplished in accordance with one embodiment will be set forth with reference to
Figure 3. Parameters are then generated based on the implementation data in
10  operation 216. As mentioned earlier, the interface 204 works in conjunction with the
application 202 in operation 218 to decide as to which of the hardware graphics

pipeline platforms to use based on the parameters.

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

20  generating grass or other similar objects.

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

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

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

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

implementation data meets the requirements outlined under the appropriate graphics



128cnd

ro r0.a, tO t2 129 rp rOrgh, tl.a, ti, r0 130+ nov rO0. a,

131<shader type = "string" 132value = "ps. 1.1 133tex tO 134tex tl
x2_sat rl, 1-t0.a, cO a 136madsat rO rl, ti, to" !'> 137<DVC shader

135mul _
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141sub_

"uint"
146<G0O
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30

"string" 138value = "ps.1.1 139tex tO 140dp3_sat rOQ tO «cO

tl.a "1>

sat rl, tO re 142mad_sat rO cl.a, rl, tO" /> 143<handl e type =
144f unction = "conpile_dx8_ps( ../shader )" /> 145<constants> -32-
type = "vector4" 1l47function = "Construct_vector4floats( fl oat(

14gfplioatidn @ro@@in interface in the current file. Ifit is determined in decision 304

that the requirements are met, the implementation data is sorted in 4 list in operation

306. This may be accomplished using a floating point priority provided by a user.
This process is continued for all implementation data associated with the selected

graphics application program interface. Note decision 308.

Figure 4 illustrates an exemplary method 400 by which it may be decided
which of the hardware graphics pipeline platforms to use, in accordance with
operation 218 of Figure 2. Generally, this method 400 is performed by the
application 202, Again, it should be noted that the present method 400 is set forth

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

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

different graphics companies).

It is then determined, in decision 404, whether the parameters supplied by the

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

carried out in a place other than the application program.

Next, in operation 408, it is determined whether data is matching. If not, any

mismatching data is corrected in operation 407. The correction operation 407 can
include, for example, swapping the order of the data and/or making the needed data
from existing data. Unlike the previous decisions, the present decision 408 may

optionally be carried out by the interface.



149fl oat ( 0.59), 150sfx/[self]/settings/shininess )" /> 151<cl type =
"vector4" 152function = "Construct vector4floats( float( 0.5 ), 153fl oat (
0.5), 154float( 0.5 ), 155float( 0.&5-) " /> 156</constants>

157</ pi xel shader > 158<t ext ur est ages> 159<st ageO> 160<D3DTSS_M NFI LTER type
= " D3DTEXTUREFI LTERTYPE" 161val ue = "D3DTEXF_LI NEAR' />

162<D3DTSS_M PFI LTER type = "D3DTEXTUREFI LTERTYPE" 163val ue = " D3DTEXF
LI NEAR' /> 164<D3DTSS MAGFI LTER type = "D3DTEXTUREFI LTERTYPE" 165val ue
"D3DTEXF_LI NEAR" /> 166</stageO> 167<st agel > 168<D3DTSS_M NFI LTER t ype

The foregoing decisions are made for each of the implementations that are

available. See decision 410. Next, graphic effects are assigned to the object in
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 allows the automated
generation of a license agreement that takes into consideration whether non-

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

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

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



" D3DTEXTUREFI LTERTYPE" 169val ue = "D3DTEXF LI NEAR' /> 170<D3DTSS_M PFI LTER
type = "D3DTEXTUREFI LTERTYPE" 171val ue = "D3DTEXF_LI NEAR' />
172<D8DTSS_MAGHI LTER type = "D3DTEXTUREFI LTERTYPE" - 33- 173val ue =
"D3DTEXF_LI NEAR' /> 174<stagel > 175<t’ext urestages> 176<textures> 177<t0
type = "uint" 178link = "paraneters/object/texture/diffuse/

2D/ RB@EB8A8/ handl e" /> 179<t|l type = "uint" 180link =

"par anet er s/ obj ect/texture/ normal / _2D1R8GBB8A8/ handl e" /> 181</textures>
182</ passO> 183</ passes> 184</i npl >

It is then determined as to whether one or more of the files are not
distributable at least in part. See decision 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 S08.

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

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

25



185<i np2> 186<priority type = "float" 187value = "0.500000"! >
188<description type = "string" 189value = "Shiny wth d oss Al pha Channel
Fi xed Function" /> 190<requirenment s>-2B1<os type = "bool" 192function =
"GreaterEqual float( paraneters/os/version, float( 5.0) )" />
193<CubeText ur eSupport type = "boo!" 194function = "All Set (
D3DCAPS8/ Text ur eCaps, bitset( D3DPTEXTURECAPS CUBEMAP ) )" /> 195<api type
= "bool " 196function = "G eater Equal E@@ixgar anet ers/ api / version, float(
8.0 ) )" /> 197<TextureSupport type== -34- 198function =

"G eat er Equal _ui nt ( D3DCAPS8/ MaxSi nul t aneousTextures, uint( 2 ) )" />

199</requi renent s> 200<passes> 20l<passCount type = "uint"
1 <depot>
2 <description type = "string"
3 value = "Apply Diffuse Texture and Glossy Reflection" />
4 <equation type = "string"
5 value = "object/diffuseTexture" />
6 <categories>
7 <Shiny type = "string"
8 value = "Plain" />

9 </categories>
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" />



202val ue = "1" /> 203<passO> 204<render st at es> 205<D3DRS_CULLMODE type =
"D3DCULL" 206val ue = "D3DCULL NONE" |> 207<D3DRS TEXTUREFACTOR type =
"uint" 208function = "vector4_to_d3dggj.or( Construct vectord4floats( fl oat(
0.0 ), 209float( 0.0 ), 210float( 0.0 ), 211sfx/[selfFsettings/shininess )
)" /> 212</renderstates> 213<transfornms> 214<D3DTS_WORLD type = "matri x4"
215l ink = "paraneters/transforns/world" /> 216<D3DTS VIEWtype = "matri x4"
2171 ink = "parameters/transfornms/view' /> 218<D3DTS PRQIECTI ON type =

"mat ri x4"2®19| i #ikbininepsr anet er s/ t r ansf or ns/ proj ection” />
220<D3DTS_TEXTURE1l type = "matrix4" 221function = "Transpose(

par anet er39 t r anskakabbdswor [ d )" /> 222</transforms> 223<vertexshader >

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 <0s 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/MaxSimultancousTextures, 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>



224<handl e type = "uint" 225link = "paramneters/object/vertex/FVF' /> -35-
226</ vert exshader > 227<t ext urest ages> 228<st ageO> 229<D3DTSS M NFI LTER t ype
= "D3DTEXTUREFI LTERTYPE" 230val ue = “2BDTEXF LI NEAR' /> -

231<D3DTSS_M PFI LTER type = "D3DTEXTUREFI LTERTYPE" 232val ue = " D3DTEXF

LI NEAR" /> 233<D3DTSS MAGFI LTER type = "D3DTEXTUREFI LTERTYPE" 234val ue =
"D3DTEXF_LI NEAR' /> 235<D3DTSS_COLORARGL type = "D3DTA" 236val ue =

" D3DTATEXILRE" /> 231<£§§W"type = " D3DTEXTUREOP" 238val ue
" D3DTOP_SELECTARGL" /& 39<Dellss PHAARGL type = "D3DTA" 240val ue

"'D3DTA T URE |
54 - <pass0>
55 <renderstates>
56 <D3DRSWCULLM0DE 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 10, v0.x,cl0
64 mad 10, vO.y,cll, 0
65 mad r0, v0.z, cl12, 10
66 mad oPos, v0.w, cl3, 10
67 mul 10.xyz, v3.x, ¢4
68 mad r0.xyz, v3.y, ¢5,10
69 mad r0.xyz, v3.z, c6, 10
70 dp3 r0.w, r0.xyz, r0.xyz
71 rsq r0.w, rO.w
72 mul 10, 10, rf0.w
73 sge r).w, rO.w, r0.w
74 mul r1, v0.x, ¢4
75 mad rl, v0.y, ¢5, 1l
76 mad rl, v0.z, c6, r1
77 mad rl, vO.w, c7, 1l
78 dp3 rl.w, rl.xyz, rl.xyz
79 rsq rl.w, rl.w
80 mulrl, ri, ri.w
81 sgerl.w, rl.w, rl.w
82 dp3 12, 10, rl
83 add 12, 12, 12
84 mul r4.xyz, rl, 12
85 add oT1.xyz, 10, -r4

86 sge oT L.w, r0.w, r0.w



D3DTA 20OMPLEMENT" /> 241<D3DTSS_ALPHAOP type = "D3DTEXTURECP' 242val ue =
"D3DTOP_MODULATE2X" [ > 243<D3DTSS ALPHAARGX? type = "D3DTA" 244val ue =
"D3DTA_TFACTOR' /> 245</stageC> 246<sjgel > 247<D3DTSS_TEXCOORDI NDEX type
= "D3DTSS_TCl " 248val ue = "D3DTSS_TCl _CAVMERASPACEREFLECTI ONVECTOR | 1" />
249<D3DTSS_TEXTURETRANSFORMFLAGS type = " D3DTEXTURETRANSFORMFLAGS' 250val ue
= "D3DTTFF_COUNT3" /> -36- 251<D3DTSS_M NFI LTER type =

" D3DTEXTUREFI LTERTYPE" 252val ue = "D3DTEXF_LI NEAR" /> 253<D3DTSS M PFI LTER
type = "D3DTEXTUREFI LTERTYP-n" 254val ue = "D3DTEXF_LI NEAR' />
255<D3DTS% MAGHI LTER type = " D3DPEXDPOREF LTERTYPE"

88 mov oD1,v5" />

89 <handle type = "uint"

90 function = "compile dx8 vs(../shader )" />

91 <equation type = "string"

92 value="dp3 R DOT2, R EYE VECTOR,
R_EYE NORMAL

93 add R POT2,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 oT0.w, ¢c[CV_ONE]x" />

97 <mapping>

98 <v0 type = "string"

99 value = "position" />

100 <v3 type = "string"

101 value = "normal" />

102 <v$5 type = "string"

103 value = "diffuse" />

104 <v7 type = "string"

105 value = "tex(Q" />

106 </mapping>

107 <constants>

108 <c20 type = "vector4"

109 value = "0.500000 0.500000 0.500000 0.000006" />

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>



256val ue = "D3DTEXF_LI NEAR" /> 257<D3DTSS_COLORARGO type = "D3DTA" 258val ue
= "D3DTA CURRENT" /> 259<D3DTSS_COLORARGL type = "D3DTA" 260val ue =

"D3DTA _TEXTURE" /> 261<D3DTSS COLORARG2 type = "D3DTA" 262val ue =
"D3DTA_CURRENT D3DTA ALPHAREPLI CATE" /> 263<D3DTSS_COLORCP type =
"D3DTEXTURECP" 264val ue = "D3DTOP_MULTI PLYADD' /> 265<D3DTSS ALPHACP type =
" D3DTEXTUREOP" 266val ue = "D3DTOP_SELECTARGL" /> 267<D3DTSS_ALPHAARGL type
= "D3DTA" 268val ue = "D3DTA CURRENT" /> 269</stagel > 270</t ext ur est ages>

271<pi xel ?pfgdew 272</§’IH}(€’E| shader> 273<textures> 274<t0 type = "uint"
- T

2751 i nk ='*paraneters/ t'ext ur e/ di f f useL2D/ RBGB88A8/ handl e" /> 276<t1
type = "uint" ]
117 <smooth shader type = "string"
118 value = "ps.1.1
119 tex t0
120 tex t1
121 tex 2
122 sub 10, t0, t1
123 dp3 10, 10, r0
124 sub ri, 2, t1
125 dp3ri,rl, 1
126 sub t0.a,10.a,rl.a
127 add sat r0.a, t0.a, cO.a
128 cnd 10, 10.a, t0, t2
129 Irp r0.rgb, tl.a, t1, 10
130 +movrl.a,ti.a"/>
131 <shader type = "string"
132 value = "ps.1.1
133 tex t0
134 tex tl
135 mul x2 satrl, 1-t0.a, c0.a
136 mad_sat 10, rl, t1, t0" />
137 <DVC_shader type = "string"
138 value = "ps.1.1
139 tex t0
140 dp3_sat 10, t0, c0
141 sub_sat rl, t0, 10
142 mad_sat 10, cl.a, rl,t0" />
143 <handle type = "uint"
144 function = "compile dx8 ps(../shader)" />

145 <constants>



-37- 277link = "paraneters/| ocal e/ texture/environment/cube/ RBG3B8A8/ handl e"
[ > 278</textures> 279</ passC> 280</ passes> 281</i np2> 282<i np3>
283<priority type = "float" 284val ue_s»_"0.600000"!> 285<description type =
"string" 286value = "Shiny with d oss Al pha Channel Fixed Function" />
287<requi rement s> 288<os type = "bool" 289function = "G eaterEqual fl oat(
paranet ers/os/version, float( 5.0 ) )" /> 290<CubeText ureSupport type =
"bool " 291function = "Al | Set ( D3DCAPS8/ Text ur eCaps, bitset(

D3DPTEXTURECAPS CUBEMAP ) )" /> 292<api type = "bool"™ 293function =
"Greater Etdal fl oat ( paraddl gps~dpedtoel’si on, float( 8.0) )" />

147 function = "Construct_vector4_floats( float( 0.11 ),

148 float( 0.20),

149 float( 0.59 ),

150 sfx/[self]/settings/shininess )" />

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 <gtage(>

160 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

161 value = "D3DTEXF LINEAR" />

162 <D3DTSS_MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

163 value = "D3DTEXF LINEAR" />

164 <D3DTSS_MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

165 value = "D3DTEXF LINEAR" />

166 </stage0>

167 <stagel>

168 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

169 value = "D3DTEXF LINEAR" />

170 <D3DTSS_MIPFILTER type =
"D3IDTEXTUREFILTERTYPE"

171 value = "D3DTEXF LINEAR" />

172 <D3DTSS_MAGFILTER type =

"D3DTEXTUREFILTERTYPE"



294<Text ureSupport type = "boo!" 295function = "G eaterEqual _uint(
D3DCAPS8/ MaxSi mul t aneousTextures, uint( 2 ) )" /> 296</requirenents>
297<passes> 298<passCount type = "ui M3- 299val ue = "1" /> 300<passO>
301<renderstates> -38- 302<D3DRS_CULLMODE type = "D3DCULL" 303val ue =
"D3DCULL NONE" /> 304<D3DRS_TEXTUREFACTOR type = "uint" 305function =
"vect or4to_d3dcol or ( Construct _vector4 floats( float( 0.0 ), 306float( 0.0

), 307float{ 0.0 ), 308sfx/| | LSBhE LpiRess ) )" />
309</rendg§3'(stat es> 310<trans1‘s‘§3!rll§rés> g&?%%%ﬂype = "matrix4" 3121ink

= "par arres,?‘{ s/transforns/world" />

</stagel>

175 </texturestages>

176 <textures>

177 <t0 type = "uint"

178 link =
"parameters/object/texture/diffuse/ 2D/R8G8B8A8/handle" />

179 <tl type = "uint"

180 link =
"parameters/object/texture/normal/ 2D/R8G8B8A8/handle" />

181 </textures>

182 </pass0>

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( D3IDCAPS8/TextureCaps, bitset(
D3DPTEXTURECAPS CUBEMAP ) )" />

195 <api type = "bool"

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

197 <TextureSupport type = "bool"



313<D3DTS_ VIEWtype = "matri x4" 314l ink = "paraneters/transforns/view' />
315<D3DTS PRQIECTION type = "matrix4" 316link =

" par anet er s/ t r ansf or ns/ pr oj ecti on" I %317<D3DTS TEXTURE]. type = "matrix4"
318function = "Transpose( paraneters/transforns/world )" />
319</transforns> 320<vertexshader> 321<handl e type = "uint" 322link =
"par anet er s/ obj ect/vertex/ FVF" /> 323</vertexshader> 324<t ext urestages>
325<st ageO> 326<D3DTSS_M NFI LTER type = "D3DTEXTUREFI LTERTYPE" 327val ue =
" D3DTEXF_L9\EAR' /> 328<De®in8s \iRrictAER] twpé = " DSDTEXTUREFI LTERTYPE"
329val ue = 'DHEBIERES/MaNBARItdRousTeRurS30miBDN BI>MAGF| LTER type =

" D3DTEXTUREFI LTERTYPE"

199 </requirements>

200 <passes>

201 <passCount type = "uint"

202 value="1"/>

203 <pass(0>

204 <renderstates>

205 <D3DRS_CULLMODE type = "D3DCULL"

206 value = "D3DCULL _NONE" />

207 <D3DRS TEXTUREFACTOR type = "ui

208 function = "vector4_to_d3dcolor(
Construct vector4 floats( float( 0.0 ),

209 float( 0.0),

210 float( 0.0),

211 sfx/[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_PROJECTION type = "matrix4"

219 link = "parameters/transforms/projection” />

220 <D3DTS_TEXTUREI type = "matrix4"

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

222 </transforms>

223 <vertexshader>

224 <handle type = "uint"

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



331val ue = "D3DTEXF LI NEAR' /> 332<D3DTSS COLORARGL type = "D3DTA" 333val ue
= "D3DTATEXTURE" /> 334<D3DTSS_COLORCP type = "D3DTEXTUREOP" 335val ue =

" D3DTOP_SELECTARGL" /> 336<D3DTSS ALPHAARGL type = "D3DTA" 337val ue =
"D3DTA TFACTOR' /> 338<D3DTSS_ALPHACP type = "D3DTEXTUREOP" 339val ue =

" D3DTOP_MODULATE2X" /> 340<D3DTSS_ALPHAARG? type = "D3DTA" 341val ue =
"D3DTATEXTURE" /> 342</stage> 343<st agel > 344<D3DTSS TEXCOORDI NDEX type =
"D3DTSS_'£§ " 345val ue = %%%TC' _ CAVERASPACEREFLECTI ONVECTOR | 1" />
346<D3DTSE T EXTURETRANS type = " D3DTEXTURETRANSFORMFLAGS" 347val ue
= "D3DTTFF_COUNT3" /> 348<D3DTSS M NFI LTER type = "D3DTEXTUREFI LTERTYPE"
349val ue ZZ7 D3DTEXF LITEHRes{8es350<D3DTSS M PFI LTER type =

228 <stage0>

229 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

230 value = "D3DTEXF LINEAR" />

231 <D3DTSS_MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

232 value = "D3DTEXF_LINEAR" />

233 <D3DTSS MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

234 value = "D3DTEXF _LINEAR" />

235 <D3DTSS _COLORARGI type ="D3DTA"

236 value = "D3DTA_TEXTURE" />

237 | <D3DTSS_COLOROP type = "D3DTEXTUREQOP"

238 value = "D3DTOP_SELECTARGI" />

239 <D3DTSS_ALPHAARGI! type="D3DTA"

240 value = "D3DTA_TEXTURE |
D3DTA_COMPLEMENT" />

241 <D3DTSS_ALPHAOP type = "D3DTEXTUREOP"

242 value = "D3DTOP_MODULATE2X" />

243 <D3DTSS_ALPHAARG? type = "D3DTA"

244 value = "D3DTA_TFACTOR" />

245 </stage(0>

246 <stagel>

247 <D3DTSS_TEXCOORDINDEX type = "D3DTSS_TCI"

248 value =

"D3DTSS TCI CAMERASPACEREFLECTIONVECTOR | 1" />

249 <D3DTSS TEXTURETRANSFORMFLAGS type =
"D3DTEXTURETRANSFORMFLAGS"
250 value = "D3DTTFF_COUNT3" />



" D3DTEXTUREFI LTERTYPE" 351val ue = "D3DTEXF_ LI NEAR' /> 352<D3DTSS_MAGFI LTER

type = "D3DTEXTUREFI LTERTYPE"

353val ue = "D3DTEXF LI NEAR' /> 354<D3DTSS

COLCRARGO type = "D3DTA" 355val ue = 4@83DTA CURRENT" /> -40- 356<D3DTSS

COLORCP type = "D3DTEXTUREOP" 357val ue = "D3DTOP_MODULATEALPHA ADDCOLCOR' />
358<D3DTSS COLORARGL type = "D3DTA" 359val ue = " D3DTATEXTURE"
ALPHAARGL type = "D3DTA" 36lval ue = "D3DTA TEXTURE" /> 362<D3DTSS_ALPHACP

type

/> 360<D3DTSS

363val ue = "D3DTOP _SELECTARGL" /> 364</ st agel >

" D3DTEXTURECP" :
365</t extUtlest ages> 366<pFREPIREIMINFEGAR Bipest shader > 368<t ext ur es>

"D3DTEXTUREFILTERTYPE"

252 value = "D3DTEXF LINEAR" />

253 <D3DTSS_MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

254 value = "D3DTEXF_LINEAR" />

255 <D3DTSS_MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

256 value = "D3IDTEXF_LINEAR" />

257 <D3DTSS COLORARGO type = "D3DTA"

258 value = "D3DTA_CURRENT" />

259 <D3DTSS_COLORARGI type ="D3DTA"

260 value = "D3DTA_TEXTURE" />

261 <D3DTSS_COLORARG?2 type ="D3DTA"

262 value = "D3DTA CURRENT |
D3DTA_AILPHAREPLICATE" />

263 <D3DTSS_COLOROP type = "D3DTEXTUREOP"

264 value = "D3DTOP_MULTIPLYADD" />

265 <D3DTSS ALPHAOP type = "D3IDTEXTUREOP™"

266 . value = "D3DTOP_SELECTARG1" />

267 <D3DTSS_ALPHAARGI type ="D3DTA"

268 value = "D3DTA_CURRENT" />

269 </stagel>

270 </texturestages>

271 <pixelshader>

272 </pixelshader>

273 <textures>

274 <10 type = "uint"

275 link =

"parameters/object/texture/diffuse/ 2D/R8GEB8AS8/handle" />

276 <tl type = "uint"



369<to type = "uint" 370link =

"paranet ers/object/texture/diffuse/ 20D RBGB8A8/ handl e" /> 371<t1l type
"uint" 372link = -37-

"par anet ers/ | ocal e/t exture/ envi ronnent/ cube/ RBGB8A8/ handl e" />
373</textures> 374</ passO> 375</ passes> 376</inp3> 377</dx8> 378<ogl >
379<i npl > 380<el enent nane = "priority" 381ltype = "float" 382val ue =
"1'0000005%f -41- 383<el e } _name = "description" 384type = "string
gg?!g: grere ;t 'ﬁg%?g}ége%/ig)g:algtgftare/ LRI ABL R IR Sk e ment s>

278 </textures>

279 </pass0>

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(
5.0)) />

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>



388t ype = "bool" 389function = "G eaterEqual fl oat( paraneters/os/version,
float( 5.0 ) )" /> 390<el enent nane = "api" 391type = "bool" 392function =
"GreaterEqual _float( parameters/api/vgyrsion, float( 1.0 ) )" /> 393<el enent
nane = "regi sterConbi ner Support” 394type = "bool" 395function =

"Requi r edNunRegi st er Conmbi ners(uint(2))" /> 396<extensi ons> 397<el enment nane
= "G NV_vertex_progrant 398type = "bool" 399function =
"InitExtension(string(G._NV vertex_progran))" /> 400<el ement nane = "G
NV_regi ster conbi ners" 401type = "bool" 402function =

"1 ni t Ext epdd on( st ri ng( CkDNDRS @UELEMOIbipeer 9)IDCYDBLel enent nanme =
"GL_ARB t®pd ure_conpressi onyalg@4tyecuUl baeONEARSf uncti on -
"I'nitExtension(string(G._ARB texture conpression))" />

304 <D3DRS TEXTUREFACTOR type = "uint"

305 function = "vector4_to_d3dcolor(
Construct_vectord 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 TEXTUREI! type = "matrix4"

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

319 </transforms>

320 <vertexshader>

321 <handle type = "uint"

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

323 </vertexshader>

324 <texturestages>

325 <stage(>

326 <D3DTSS_MINFILTER type =
"D3DTEXTUREFILTERTYPE"

327 value = "D3DTEXF LINEAR" />

328 <D3DTSS MIPFILTER type =
"D3DTEXTUREFILTERTYPE"

329 value = "D3DTEXF LINEAR" />



406<el ement name = "CGL_EXT texture_conpressions3tc" 407type = "bool"
408function = "InitExtension(string(G._EXT texture_conpression_s3tc))" />
409</ ext ensi ons> 410</requi renent s> 43%<t ext ur eHandl es> -42- 412<handl e0>
413<el enment name = "nanme" 414type = "string" 415val ue = "decal Tex" />
416<el enent name = "handl e" 417type = "Guint" 418function =

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

"LoadText ggDataFronFiIe(gbg§%%§§hﬁgéﬁﬁﬁ“,'%m%gg),string(rgb))" />
' ¥we = P

423< = "m
3<el ement A e TR rER
331 value = "D3DTEXF_LINEAR" />
332 <D3DTSS COLORARGI type="D3DTA"
333 value = "D3DTA TEXTURE" />
334 <D3DTSS _COLOROP type ="D3DTEXTUREOP"
335 value = "D3DTOP SELECTARG1" />
336 <D3DTSS_ALPHAARGI type ="D3DTA"
337 value = "D3DTA_TFACTOR" />
338 <D3DTSS_ALPHAOP type = "D3IDTEXTUREOP"
339 value = "D3DTOP_MODULATE2X" />
340 <D3DTSS ALPHAARG? type = "D3DTA"
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 =
"D3IDTEXTUREFILTERTYPE"

349 value = "D3DTEXF_LINEAR" />

350 <D3DTSS MIPFILTER type =
"D3IDTEXTUREFILTERTYPE"

351 value = "D3DTEXF_LINEAR" />

352 <D3DTSS MAGFILTER type =
"D3DTEXTUREFILTERTYPE"

353 value = "D3DTEXF_LINEAR" />

354 <D3DTSS_COLORARGO type = "D3DTA"

355

value = "D3DTA_CURRENT" />



425val ue = "true" /> 426<el enent nane = "target" 427type = "sfx_G.enunt
428val ue = "G TEXTURE 2D' /> 429<el enent nane = "internal Format" 430type
"sfx GLenunmt 431lval ue = "GL_RGB8" />_4p2<el ement name = "extenal Format"
433type = "sfx_G.enum' 434value = "G RAB" /> 435<el enent name = "dataType"
436t ype = "sfx_G.enum 437value = "G UNSI GNED _BYTE" /> 438</ handl e0>
439<handl el > 440<el enent nane = "nane" 441ltype = "string" 442val ue =
"envmap" /> 443<el enent nanme_= "data" 444type = "sfxTexData" 445function =
446 <D3DTSS_COLOROP type = "D3DTEXTUREOP"
357 value =
"D3IDTOP_ MODULATEALPHA ADDCOLOR" />
358 <D3DTSS COLORARGI type="D3DTA"
359 value = "D3IDTA_TEXTURE" />
360 <D3DTSS ALPHAARG! type="D3DTA"
361 value = "D3DTA_TEXTURE" />
362 <D3DTSS_ALPHAOP type = "D3DTEXTUREQOP"
363 value = "D3DTOP_SELECTARG1" />
364 </stagel>
365 </texturestages>
366 <pixelshader>
367 </pixelshader>
368 <textures>
369 <t0 type = "uint"
370 link =
"parameters/object/texture/diffuse/ 2D/R8G8B8AS&/handle" />
371 <t1 type = "uint"
372 link =
"parameters/locale/texture/environment/cube/R8G8B8A8/handle" />
373 </textures>
374 </pass0>
375 </passes>
376 </imp3>
377 </dx8>
378 <ogl>
379 <impl>
380 <element name = "priority"
381 type = "float"

382

value = "1.000000" />



-43- 447<el enent nane = "m pmap" 448type = "bool" 449value = "true" />
450<el enent nane = "target" 451type = "sfx _G.enum' 452val ue = "G TEXTURE
CUBE MAP EXT" /> 453<el ement nane = 43 TEXTURE WRAPS' 454type =
"sfx_G.enunt 455val ue = "G_CLAMPTO EDGE" /> 456<el enent nane =
"GL_TEXTURE_WRAP r 457type = "sfx_G.enum’ 458value = "G CLAWP TO EDGE" />
459<el ement name = "GL TEXTURE WRAP_R' 460type = "sfx_GLenunt 461val ue =
"GL_CLAMP_ TO EDGE" /> 462<e| enent nanme = "GL_TEXTURE_M N _FI LTER' 463type =

"sfx_GLenup] 464val uE LI NEAR'". /> A65<el enent name =
"GL_TEXT NAG FI T ﬁ‘eﬂh%%? pe’ escmB 9"GLenunt 467val ue = "GL_LINEAR' />
468</ handp&t type = "stnng"
85 value = "Shiny with Gloss Alpha Channel" />
386 <requirements>
387 <element name = "os"
388 type = "bool"”
389 function = "GreaterEqual_float{ parameters/os/version, float(
503" />
390 <element name = "api"
391 type == "bool"
362 function = "GreaterEqual_float( parameters/api/version, float(
L.o)Y)" />
393 <element name = "registerCombinerSupport"
354 type = "bool"
395 function = "RequiredNumR egisterCombiners(uint(2))" />
396 <extensions>
397 <element name = "GL_NV_vertex_program"
398 type = "bool"
399 function =
"InitExtension(string(GL NV _vertex_program))" />
400 <element name = "GL_NV_register_combiners"
401 type = "bool"
402 function =
"InitExtension(string(GL_NV _register_combiners))" />
403 <element name = "GL_ARB_texture_compression”
404 type = "bool"
405 function =
"TnitExtension(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>



469</ t ext ur eHandl es> 470<passes> 471<el enent name = "passCount"” 472type =
"uint" 473value = "1" /> 474<passO> 475<transfornms> 476<nodel type =

"matrix4" 4771ink = "paranet ers/trangé rms/ wor | d* /> 478<view type =
"matrix4" 479link = "paranmeters/transtornms/view' /> -44- 480<projection
type = "matrix4" 481link = "paraneters/transforns/projection” />
482</transfornms> 483<vert exshader> 484<nmappi ng> 485<el enent nane =
"v[OPOS] " 486type = "string" 487value = "position" /> 488<el enent nanme =
"v[ NRM.] "48B9t ype = “handiady"

413 <clement name = "name"

414 type = "string"

415 value = "decalTex" />

416 <e¢lement 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_RGBg" />

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 </handle0>

439 <handlel>

440 <element name = "name"

441 type = "string"

442 value = "envmap" />

443 <element name = "data"

444 type = "stxTexData"

445 function =

446

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



490val ue

"normal " /> 491<el enent nane = "v[COLQ " 492type = "string"

493val ue = "diffuse" /> 494<el enent nane = "v[TEXO]" 495type = "string"
496val ue = "tex0" /> 497</ mappi ng> 498<el emrent nane = "shader" 499t ype
"“string" 500value = "!!'VP1.0 501MOV o TEXO], v[TEXO]; 502DP4 o[ HPOS]. x,

c[0], v[OPOS]; 503Dl M o[ HPOS] .y, 41], v[OPOS]; 504DP4 o[ HPCS] .z, c[2?],
v[ OPCS] ; 505DP4 o[ HPOS] . w, c¢[3], v[OPOS]; 506DP4 RO x, c[8],
507DP4 ROy, c[9], V[NRWM]; 508DP4 RO z, c[10], Vv[NRM]; 509DP3 RO w,

V[ NRM.] ;

RO, 510RS$4_/RO. w, RO w 5<1e é\/géntﬁgmeaq'mgroﬁaw 512SGE ROw, ROw, RO w,
448 type = "bool"
449 value = "true" />
450 <element name = "target"
451 type = "sfx_GLenum"
452 value = "GL_TEXTURE CUBE _MAP_EXT" />
453 <element name = "GL._ TEXTURE_WRAP_85"
454 type = "sfx_GLenum"
455 value = "GL_CLAMP TO EDGE" />
456 <element name = "GI. 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 </handlel>
469 </textureHandles>
470 . <passes>
471 <element name = "passCount"
472 type = "uint"
473 value="1"/>
474 <pass0>
475 <transforms>
476 <model type = "matrix4"
477 link = "parameters/transforms/world" />
478 <view type = "matrix4"
479 link = "parameters/transforms/view" />

RO,



513DP4 R1 .x, c[4], v[OPOS]; 514DP4 R .y, c[5], v[OPOS]; -45- 515DP4 R .z,
c[6], v[OPOS]; 516DP4 R .w, c[7], v[OPOS]; 517DP3 R .w, R1, R1l; 518RSQ
R.w, R.w 519MJ Rl, Rl, R.w 5205 R .w, R.w, R .w 521DP3 R2, RO
Rl; 522ADD R2, R2, R2; 523MJL R4.xyz, RI, R2; 524ADD o[ TEX1].xyz, RU, -R4;
525S0B o[ TEX1].w, ROw, RO w 526MOV o[ COLO], v[COLQ; 527MOV o[ COL1],
v[COLQ; 528END' /> 529<el enent nane = "handl e" 530type = "ogl vs handl e"

531function = "conpile_ogl vs handle( ../shader )" /> 532<constant s>
533<el enent nane = "cO"

480 <projection type = "matrix4"

481 link = "parameters/transforms/projection” />

482 </transforms>

483 <vertexshader>

484 <mapping>

485 <element name = "v[OPOS]"

486 type = "string"

487 value = "position” />

488 <element name = "v[NRML]"

439 type = "string"

490 value = "normal" />

491 <element name = "v{COLO]"

492 type = "string"

493 value = "diffuse” />

494 <element name = "v[TEX0]"

485 type = "string"

496 value = "tex(" />

497 </mapping>

498 <element name = "shader"

499 type = "string"

500 value= "!IVP1.0

501 MOV o[TEX0], v[TEXO0];

502 DP4 o[HPOS].x, c[0], v[OPOS];

503 DP4 o[HPOS].y, c[1], V[OPOS];

504 DP4 o[HPOS].z, cf2], v[OPOS];

505 DP4 ofHPOS].w, c[3], v[OPOS];

506 DP4 RO.x, c[8], v[NRML];

507 DP4 R{.y, c[9], v[NRML];

508 DP4 R0.z, c[10], vINRML];

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], viOPOS];

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



534type = "nvTrackMatri xParanms" 535val ue = "G._MODELVI EW PRQJIECTI ON NV
GL_IDENTITY NV' /> 536<el enent nanme = "c4" 537type = "nvTrackMatri xParans"
538val ue = "G._MODELVI EW GL | DENTI TY-Nv" /> 539<el enent name = "c8" 540t ype
= "nvTraci cMatri xParans" 541lvalue = "G._MODELVI EW GL | NTRANSPCSE NV' />
542<const ant s> 543</vertexshader> 544<t ext ures> 545<uni t O> 546<el enent nane
= "handl e" 547type = "string" 548link =

"sfid[sel §f nps/ogl/inpl/texturekgpgl ﬁgépé[@ﬂl\f@p@gﬂe" /> -46- 549</unit O

550<uni tl ;¢ DP4 Rl.w, o[7], vV[OPOS];

517 DP3 Rl.w,R1,RI;

518 RSQ Rl.w,Rl.w;

519 MUL RI1,R1,Rl.w;

520 SGE Rl.w, Rl.w, Rl.w;

521 DP3 R2, RO, RI;

522 ADD R2,R2,R2;

523 MUL R4.xyz, R1,R2Z;

524 ADD o[TEXI1].xyz, RO, -R4;

525 SGE o[TEX1].w, RO.w, RO.w;

526 MOV o[COL0], v[COL0];

527 MOV o[COL1], v[COLOQ];

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_PROIJECTION_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" />



551el enent nane = "handl e" 552type = "string" 553link =
"sfx/[selfj/inps/ogl/inmUextureHandl es/ handl el / nanme" /> 554</unitl >
555</t ext ures> 556<regi st er conbi ner sxgs57<const ant s> 558<el enent nane =
"const 0" 559type = "vector4" 560function = "Construct_vector4 fl oats(
float( 0.0 ), 561float( 0.0 ), 562float( 0.0 ),

563s&/ [sel f]/settings/shininess )" /> 564</constants> 565<el enent nane =

"nypar sel nl i neRegi st er Conbi ner" 566type = "string" 567value = "!'!RC1.0 568
569rgb { B¥ospare() = unsigB#8>i nvert (tex0.a) * constO a; 571scal e by
two(); 572

550 <unit]l>

551 element name = "handle"

552 type = "string"

553 link =

"sfx/[self}/imps/ogl/impl/textureHandles/handlel/name" />

554 - <funitl>

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

564 </constants>

565 <element name = "nvparselnlineRegisterCombiner"

566 type = "string" '

567 value="1IRC1.0

568 {

569 rgb {

570 spare0 = unsigned _invert(tex0.a) * const0.a;

571 scale_by_two();

572 )

573 )

574

575 rgb {

576 discard = unsigned(spare()*tex1;

577 discard = tex0;

578 spareQ = sum();

579 }

580 }

581 out.rgh = spare0; " />

582 <element name = "handle"

583 type = "ogl_rc_handle"

584 function = "compile_ogl_rc_handle(

../nvparselnlineRegisterCombiner )" />
585 </registercombiners>

586 </pass0>



573 574 575rgb 576di scard = unsi gned(spareOttexl; 577discard = texO0;
578spare0 = sum(); 579 580 58lout.rgb = spare0O; "I|> 582<el ement nanme =
"handl e" 583type = "ogl rc_handl e" 58#f-unction = "conpile_ogl rc_handl e(

.. I'nvparsel nlineRegi st er Conbi ner )" /> 585</regi sterconbi ners> 586</ passC>
587</ passes> 588<i npl > 589<o0gl > 590 </inps> 591<depot> 48 CLAI M5

587 </passes>
588 </imp1>
589 </ogl>

590 </imps>

591</depot>



What is clainmed is: 1. A systemfor generating a shader program

conprising: an interface; and an application programfor working in
conjunction with the interface to process a file; wherei n a shader
programis capabl e of being generated based on the processing of the file
to apply a graphics effect to an object!® 2. The systemas recited in claim
1, wherein the file includes a plurality of interface data capable of being
processed to generate the shader programfor different graphics application
programinterfaces. 3. The system agrgomked in claim1, wherein the file
i'ncl udes aN@LutaILty of inplenentation data capable of being processed to
generate t ‘%HHH@F“ﬁﬁ%granlfor di fferent hardware graphics pipeline
platfornms. 4. The systemas recited in claim1, whereinthe file is witten
in an extensi ble markup | anguage ()CM.). 5. The systemas recited in claim
1, wherein at |east one of the processing, and the generating is carried
out utilizing a plug-in. 6. The systemas recited in claim1l, wheroin the
processi ngli s cAriyptem longensrating shgdenprogrm; é@npriside; The system as recited
in claimb®, mheé§h$ﬁﬁag igterface i ncl udes a Component Obj ect Mdel (COV
interface. 49 8..The y%%en1as recited in claim®6, wherein the processing

i ncl udes i ni ti ahh ZyphatidiLproBias! f : LSV S .as.recited in claiml,
wherein the proce?sﬁ?%g (?ﬁ%l glfjes ?ggrggggﬁﬁjﬁﬁ#g%@%ﬁ@tﬁgﬁ& om types
and cust onPPeefs@ifdels, t he shader program being generated based on the at

| east one of re&hgr%‘ere ustoma{t[%ges ag d custom functions. 10. The system
as recited in clarm 1 SHRAEREPH Chp SHip generateddmsebdrethiei ng one of a
plurality prbcebin@of the 1 to 4 i .in claim1, wherein the

pr ocessi ngp}i ncl uges sel ect ilﬂgygﬁé 0 S?%Ftﬁgaabi%? ecgf graphics effects. 12.
The systemas recited in claim1, wherein the processing includes

determ ni ng wh nore th pass exists, and sel ecting anot her

her .ong,render
render pass ifeﬁbers SERLH rSﬁ%Er‘Eﬁ Ly yhgregy theifile incBiderh phslityedh as reci t ed
in claiml, wheherfacd #8a B% i i t er m ni whet her nore than
one object exists, and %el%ggﬁﬁggggﬁﬁ%#%gg?a ﬁ@tﬂ%ggd?rrﬁﬂg@ﬁéf%bj ect

exi sts. different graphics application program interfaces.

3. The system as recited in claim 1, whetein 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 une of the processing, and

the generating is carried out utilizing a plug-in.

6. The system as recited in claim 1, whercin the procéssing is carried out

utilizing an interface,

7. The system as recited in claim 6, wherein the interface includes a Component
Object Model (COM) interface.



14. The systemas recited in claim1, wherein a default set of requirenments
is 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, wherein the file includes a syntax including
at | east one of a nanme, a type and a chhtent. 50 17. The system as recited
inclaiml, wherein the file is capable of referencing 18. A conputer
program product for generating a shader program conprising: conputer code

for select8ng aThe ks somcntcih il diRkan M osli gl GRS, e de Tor

processing the file; and conputer code foor genérating the s

der

pr ogram based theﬂW@ffEﬁeecessi ng of the file to apply the graphics effect to

an obj ect.

9.

10.

11.

12.

13.

14.

15.

16.

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.

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

one of a plurality of objects.

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

one of a plurality of graphics effects.

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.

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.

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

The system as recited in claim 1, wherein the shader program is capable of
being altered by tweaking the file.

The system as recited in claim 1, wherein the file includes a syntax inchiding

at least one of a name, a type and a content.
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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 ﬁlé; and
computer code for géneratin'g the shader program based on the processing of

the file to apply the graphics effect to an object.



