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3) Performance Optimization (10 Points) 
 
Briefly describe each of the following rendering performance optimization strategies. 
 
 
a) 2D impostors for 3D objects (2 points) 
 
 
 
 
 
 
 
b) Adaptive mesh resolution (2 points) 
 
 
 
 
 
 
 
c) Small object culling (2 points) 
 
 
 
 
 
 
 
d) Backface culling (2 points) 
 
 
 
 
 
 
 
e) Degenerate culling (2 points) 
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5) Shader Programs (8 Points) 
 
a) GLSL has three qualifiers for inputs and outputs in a shader: attribute, uniform, varying. 
Explain what each of them means, and in which shader(s) they are available (vertex and/or 
fragment shader). (6 points) 
 
attribute: 
 
 
 
 
 
 
 
uniform: 
 
 
 
 
 
 
 
varying: 
 
 
 
 
 
 
 
b) Assuming that both vertex and fragment programs have been loaded for rendering a 
triangle. How many times will the vertex program get executed, how many times the fragment 
program? (2 points) 
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        // Add the ambient light factor to the ambient accumulator 
 
        ambientReflection += _______________________________________________________ 

 
 
          __________________________________________________________________________; 
 
        // If the light is behind the surface, continue 
 
        if(________________________________________________________________________) 
        { 
            continue; 
        } 
         
        // Set the default attenuation to none  
        // (by the multiplicative identity, this is 1.0) 
 
        attenuation = 1.0; 
         
        // If the light is not a directional light,  
        // then apply the appropriate attenuation 
 
        if (0.0 != gl_LightSource[i].position.w) 
        { 
            distance = length(lightDir); 
 
            attenuation = ___________________________________________________________ 
 
 
              _______________________________________________________________________; 
 
        } 
         
        // Calculate the diffuse reflectance and add it to the diffuse accumulator 
 
        diffuseReflection += ________________________________________________________ 
 
 
          ___________________________________________________________________________; 
 
    } 
     
    // Sum all of the lighting together 

 
    finalLighting = __________________________________________________________________; 
     
    // Return the final lighting 
 
    gl_FragColor = vec4(finalLighting, 1.0); 
} 
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7) Parametric Curves (10 Points) 
 
Consider the two points P0 and P1 as below. There exists another point Q that lies on the 
straight line connecting P0 and P1. 
 
a) Write an equation to represent Q in terms of P0, P1 and a parameter t. (4 points) 
 
 
 
 
 
 
 
 
 
b) What are the two values of t at which Q would equal P0 and P1? (2 points) 
 
 
 
 
 
 
 
 
 
c) From the equation above, calculate the tangent at Q. Does the tangent vary at every Q? (4 
points) 
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