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Shader Design Strategies

= | earn and adapt from RenderMan
* Noise
e ayers

= Multiple Passes

= Baked computation



Using GLSL (OSG)

= | pad Shaders

vS = new 0sg::Shader(osg::Shader: :VERTEX, string);
fs = new osg::Shader(osg::Shader: :FRAGMENT) ;
fs->1loadShaderSourceFromFile(filename) ;

= Create Program

prog = new oOsg::Program;
prog->addShader (vs); prog->addShader(fs);

= Attach to Node

ss = model->getOrCreateStateSet();
ss->setAttributeAndModes (prog, osg::StateAttribute::0ON);



Uniform Parameters (OSG)

= Create Uniform

u = new o0sg::Uniform(name, value);

= Attach to Node

ss = model->getOrCreateStateSet();
ss—->addUniform(u);

= OK to add uniforms you don’t use
= Built-in (by osgUtil::SceneView)

* 0sg_FrameNumber,
0sg_FrameTime, osg_DeltaFrameTime,
osg_SimulationTime, osg_DeltaSimulationTime,
osg_ViewMatrix, osg_ViewMatrixinverse



Using GLSL (OpenGl)

= Create shader object

S glCreateShader (GL_ VERTEX SHADER)
S glCreateShaderObjectARB(GL VERTEX SHADER ARB)

e Vertex or Fragment
* | oad shader into object

glShaderSource(S, n, shaderArray, lenArray)
glShaderSourceARB(S, n, shaderArray, lenArray)

e Array of strings

= Compile object
glCompileShader(S)
glCompileShaderARB(S)



Loading Shaders (OpenGl)

" glShaderSource(S, n,
shaderArray, lenArray)
e One string containing entire mmap’d file
e Strings as #includes
= \arying variables between vertex and fragment

e Strings as lines
* Null-terminated if lenArray is Null or length=-1



Using GLSL (OpenGl)

»= Create program object

P
P

= Attach all shader objects

glAttachShader (P, S)
glAttachObjectARB(P, S)

e Vertex, Fragment or both
= Link together

glLinkProgram(P)
glLinkProgramARB (P)

= Use

glUseProgramObject (P)
glUseProgramObjectARB(P)

glCreateProgram( )
glCreateProgramObjectARB()



Using Parameters (OpenGL)

= Where Is my attributes/uniforms
parameter?

i=glGetAttribLocation (P, "myAttrib”)
i=glGetUniformLocation (P, "myAttrib”)

= Set them

glVertexAttriblf(i,value)
glVertexAttribPointer(i,..)
glUniformlf(i,value)



Low-level Code (OpenGL)

= | pad shader

glProgramStringARB (GL VERTEX PROGRAM ARB,
GL_PROGRAM FORMAT ASCII ARB, length, shader)

e Vertex or fragment
e Single string (vs. array)

= Fnable

glEnable (GL_VERTEX PROGRAM ARB)



Useful Tools

= Shader debugger
* Immediate updates

e Choose
model/texture

 [weak parameters

 Examine/dump
HEES

= Several available
* Not hard to build

= OpenGL debugger
e Trace of calls made
e Examine resources
* Breakpoints/actions
e Graph performance

= A couple of choices



=.Debuggers

* Provide graphic pipeline information needed to find bugs
and to optimize application performance
e gDEBugger (Linux / Windows; ATl / NVIDIA; OpenGL)
 NVPeriKit (Windows; NVIDIA; OpenGL / Direct3D)
* Apple OpenGL Profiler (Mac; ATl / NVIDIA; OpenGL)
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