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ShMat ri x4x4f nodel vi ew, /] MCS to VCS transformation
Shivat ri x4x4f perspective; // VCS to DCS transformation

ShCol or 3f phong_kd; // diffuse col or
ShCol or 3f phong_ks; // specul ar col or

ShAttri blf phong_spec_exp; /] specul ar exponent
ShPoi nt 3f phong_light _position; // VCS light position
ShCol or 3f phong_I|i ght col or; [/ light source col or

ShPr ogr am phong_vert, phong frag;



void phong_init () {
Il Create vertex shader
phong vert = SH BEA N PROGRAM "gpu: vertex") {
/| Decl are shader inputs
Shl nput Nor mal 3f nm // normal vector (M)
Shl nput Posi ti on3f pm // position (MXS)

/| Decl are shader outputs

ShQut put Nor mal 3f nv; [/ normal (VCS)
ShQut put Vect or 3f | v; [/ light-vector (VCS)
ShQut put Vect or 3f vv; [l view vector (VCS)
ShQut put Col or 3f ec; /1 irradiance

ShQut put Posi tion4f pd; // position (HDCS)

/| Specify shader conputations
ShPoi nt 3f pv = (nodel view | pm (0,1, 2);

vv = normalize(-pv);

Iv = normal i ze(phong_|ight position - pv);
nv = nornal i ze(nodel view | nnj;

ec = phong_light_color * pos(nv|lv);

pd = perspective | pv;

} SH END, // End of vertex shader

I/l Create fragment shader
phong_frag = SH BEA N PROGRAM "gpu: fragnment ") {
/] Decl are shader inputs
Shl nput Nor mal 3f nv; // normal (VCS)
Shl nput Vector 3f |lv; // light-vector (VCS)
Shl nput Vector 3f vv; // view vector (VCS)
Shl nput Col or 3f ec; // irradiance

/| Decl are shader out puts
ShQut put Col or 3f fc; // fragnent col or

/'l Specify shader conputations
vv = normalize(vv);
Iv = normalize(lv);
nv = nornalize(nv);
ShVect or 3f hv = normalize(lv + vv);
fc = phong_kd * ec;
fc += phong_ks * pow pos(hv|nv), phong_spec_exp);
} SH END, // End of fragment shader
} // End of phong_ init
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cl ass BlinnPhong {
publi c:
/] Declare parameters and textures as data menbers
ShText ur e2D<ShCol or 3f > kd;
ShText ur e2D<ShCol or 3f > ks;
ShAttri blf spec_exp;
ShPoi nt 3f |'i ght _posi tion[ NLI GHTS] ;
ShCol or 3f |ight_col or[ NLI GHTS] ;

[l Declare 1/Otype to coordinate vertex and
f ragnent shader s

t enpl at e <ShBi ndi ngType 10> struct VertFrag {
ShPoi nt <4, 1Q fl oat > pv; [/ position (VCS)
ShTexCoord<2, 1 O float> u; // texture coordi nate
ShNornmal <3, 1Q float> nv; // normal (VCS)
ShCol or<3,1Q fl oat > ec; [/ total irradiance

};

/] Decl are program objects for shaders
ShProgram vert, frag;

/] Constructor: paraneterized by texture resol ution
Bl innPhong (int res) : kd(res,res), ks(res,res) {

I/ Oreate vertex shader

vert = SH BEA N PROGRAM "gpu: vertex") {
/1 Decl are shader inputs
Shl nput Nor mal 3f nm /] normal vector (MZS)
Shl nput TexCoor d2f u; // texture coordi nate
Shl nput Posi ti on3f pm // position (MXS)

/1 Decl are shader outputs
Ver t Fr ag<SH_QUTPUT> vf ;
ShQut put Posi ti ondf pd; // position (HDCS)

/] Specify shader conputations
vf.pv = nodel view | pm
vi.u = u;
vi.nv = nornalize(nodelview | nnj;
pd = perspective | vf.pv;
for (int i=0; i<NLIGHTS; i++) {
ShVector3f Iv =
normal i ze(light position[i] - vf.pv(0,1,2));
vf.ec +=light _color[i] * pos(vf.nv|lv);

}
} SHEND, // End of vertex shader

/[l Create fragnent shader

frag = SH BEG N PROGRAM "gpu: fragnent") {
/1 Decl are shader inputs
Ver t Frag<SH | NPUT> vf ;

/1 Decl are shader outputs
ShQut put Col or 3f fc; /1 fragment col or
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ShChannel <ShPoi nt 3f > p;
ShChannel <ShNor mal 3f > n;
ShChannel <ShCol or 3f > c1, c2;
ShChannel <ShAt tri blf > d;

ShStreaminput s = (p &n & cl);
ShStreamoutput s = (c2 & d);

T
output_ s = T << iInput_s;

[} &”

(c2&d)y=F<< (pé&né&cl);

13 <<”

(Partial evaluation, Currying)

ShProgramg = f << p;
(c2 &d) =g << (n &cl);
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