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list_of_positions = {

v0x, v0y, v0z, 

v1x, v1y, v1x,

v2x, v2y, v2z,

v3x, v3y, v3x

};

















▪

▪ glLight(light_id, parameter_id, parameter_value)

▪ glMaterial(face, parameter_id, parameter_value)





▪

▪



uniform sampler2D myTexture;

uniform float3 lightDir;

varying vec3 norm;

varying vec2 uv;

vec4 myFragmentShader()

{

vec3 kd = texture2D(myTexture, uv);

kd *= clamp(dot(lightDir, norm), 0.0, 1.0);

return vec4(kd, 1.0);   

} 
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▪
kernel void scale(float amount, float a<>, out float b<>)
{

b = amount * a;
}

float scale_amount;
float input_stream<1000>;   // stream declaration
float output_stream<1000>;  // stream declaration

// omitting stream element initialization...

// map kernel onto streams 
scale(scale_amount, input_stream, output_stream);
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const int Nx = 12;

const int Ny = 6;

dim3 threadsPerBlock(4, 3, 1);

dim3 numBlocks(Nx/threadsPerBlock.x,

Ny/threadsPerBlock.y, 1);

// assume A, B, C are allocated Nx x Ny float arrays

// this call will trigger execution of 72 CUDA threads:

// 6 thread blocks of 12 threads each 

matrixAdd<<<numBlocks, threadsPerBlock>>>(A, B, C);



▪

▪

▪



const int Nx = 12;

const int Ny = 6;

dim3 threadsPerBlock(4, 3, 1);

dim3 numBlocks(Nx/threadsPerBlock.x,

Ny/threadsPerBlock.y, 1);

// assume A, B, C are allocated Nx x Ny float arrays

// this call will trigger execution of 72 CUDA threads:

// 6 thread blocks of 12 threads each 

matrixAdd<<<numBlocks, threadsPerBlock>>>(A, B, C);

// kernel definition

__global__ void matrixAdd(float A[Ny][Nx],

float B[Ny][Nx],

float C[Ny][Nx])

{

int i = blockIdx.x * blockDim.x + threadIdx.x;

int j = blockIdx.y * blockDim.y + threadIdx.y;

C[j][i] = A[j][i] + B[j][i];

}



const int Nx = 12;

const int Ny = 6;

dim3 threadsPerBlock(4, 3, 1);

dim3 numBlocks(Nx/threadsPerBlock.x,

Ny/threadsPerBlock.y, 1);

// assume A, B, C are allocated Nx x Ny float arrays

// this call will cause execution of 72 threads

// 6 blocks of 12 threads each

matrixAddDoubleB<<<numBlocks, threadsPerBlock>>>(A, B, C);

__device__ float doubleValue(float x)

{

return 2 * x;

}

// kernel definition

__global__ void matrixAddDoubleB(float A[Ny][Nx],

float B[Ny][Nx],

float C[Ny][Nx])

{

int i = blockIdx.x * blockDim.x + threadIdx.x;

int j = blockIdx.y * blockDim.y + threadIdx.y;

C[j][i] = A[j][i] + doubleValue(B[j][i]);

}



const int Nx = 11;  // not a multiple of threadsPerBlock.x

const int Ny = 5;   // not a multiple of threadsPerBlock.y

dim3 threadsPerBlock(4, 3, 1);

dim3 numBlocks((Nx+threadsPerBlock.x-1)/threadsPerBlock.x,

(Ny+threadsPerBlock.y-1)/threadsPerBlock.y, 1);

// assume A, B, C are allocated Nx x Ny float arrays

// this call will cause execution of 72 threads

// 6 blocks of 12 threads each 

matrixAdd<<<numBlocks, threadsPerBlock>>>(A, B, C);

__global__ void matrixAdd(float A[Ny][Nx],

float B[Ny][Nx],

float C[Ny][Nx])

{

int i = blockIdx.x * blockDim.x + threadIdx.x;

int j = blockIdx.y * blockDim.y + threadIdx.y;

// guard against out of bounds array access

if (i < Nx && j < Ny)

C[j][i] = A[j][i] + B[j][i];

}







float* A = new float[N];       // allocate buffer in host mem

// populate host address space pointer A

for (int i=0 i<N; i++)

A[i] = (float)i;

int bytes = sizeof(float) * N

float* deviceA;                 // allocate buffer in 

cudaMalloc(&deviceA, bytes);    // device address space

// populate deviceA

cudaMemcpy(deviceA, A, bytes, cudaMemcpyHostToDevice);

// note: deviceA[i] is an invalid operation here (cannot 

// manipulate contents of deviceA directly from host.

// Only from device code.)





output[i] = (input[i] + input[i+1] + input[i+2]) / 3.f;



#define THREADS_PER_BLK 128

__global__ void convolve(int N, float* input, float* output) {

int index = blockIdx.x * blockDim.x + threadIdx.x;  // thread local variable

float result = 0.0f;  // thread-local variable

for (int i=0; i<3; i++)   

result += input[index + i];

output[index] = result / 3.f;

}

int N = 1024 * 1024

cudaMalloc(&devInput, sizeof(float) * (N+2) );  // allocate array in device memory

cudaMalloc(&devOutput, sizeof(float) * N);      // allocate array in device memory

// property initialize contents of devInput here ...

convolve<<<N/THREADS_PER_BLK, THREADS_PER_BLK>>>(N, devInput, devOutput);



#define THREADS_PER_BLK 128

__global__ void convolve(int N, float* input, float* output) {

__shared__ float support[THREADS_PER_BLK+2];        // per-block allocation

int index = blockIdx.x * blockDim.x + threadIdx.x;  // thread local variable

support[threadIdx.x] = input[index];

if (threadIdx.x < 2) {

support[THREADS_PER_BLK + threadIdx.x] = input[index+THREADS_PER_BLK]; 

}

__syncthreads();

float result = 0.0f;  // thread-local variable

for (int i=0; i<3; i++)   

result += support[threadIdx.x + i];

output[index] = result / 3.f;

}

int N = 1024 * 1024

cudaMalloc(&devInput, sizeof(float) * (N+2) );  // allocate array in device memory

cudaMalloc(&devOutput, sizeof(float) * N);      // allocate array in device memory

// property initialize contents of devInput here ...

convolve<<<N/THREADS_PER_BLK, THREADS_PER_BLK>>>(N, devInput, devOutput);
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float atomicAdd(float* addr, float amount)

▪
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#define THREADS_PER_BLK 128

__global__ void convolve(int N, float* input, float* output) {

__shared__ float support[THREADS_PER_BLK+2]; // per-block allocation

int index = blockIdx.x * blockDim.x + threadIdx.x; // thread local var

support[threadIdx.x] = input[index];

if (threadIdx.x < 2) {

support[THREADS_PER_BLK+threadIdx.x] = input[index+THREADS_PER_BLK]; 

}

__syncthreads();

float result = 0.0f;  // thread-local variable

for (int i=0; i<3; i++)   

result += support[threadIdx.x + i];

output[index] = result / 3.f;

}

// host code //////////////////////////////////////////////////////

int N = 1024 * 1024;

cudaMalloc(&devInput, N+2);  // allocate array in device memory

cudaMalloc(&devOutput, N);   // allocate array in device memory

// property initialize contents of devInput here ...

convolve<<<N/THREADS_PER_BLK, THREADS_PER_BLK>>>(N, devInput, devOutput);





#define THREADS_PER_BLK 128

__global__ void convolve(int N, float* input, float* output) {

__shared__ float support[THREADS_PER_BLK+2];  // per block allocation

int index = blockIdx.x * blockDim.x + threadIdx.x; // thread local var

support[threadIdx.x] = input[index];

if (threadIdx.x < 2) {

support[THREADS_PER_BLK+threadIdx.x] = input[index+THREADS_PER_BLK]; 

}

__syncthreads();

float result = 0.0f;  // thread-local variable

for (int i=0; i<3; i++)   

result += support[threadIdx.x + i];

output[index] = result;

}

int N = 1024 * 1024;

cudaMalloc(&devInput, N+2);  // allocate array in device memory

cudaMalloc(&devOutput, N);   // allocate array in device memory

// property initialize contents of devInput here ...

convolve<<<N/THREADS_PER_BLK, THREADS_PER_BLK>>>(N, devInput, devOutput);



launch(blockDim, convolve)
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#define THREADS_PER_BLK 128

__global__ void convolve(int N, float* input,

float* output)

{

__shared__ float support[THREADS_PER_BLK+2];

int index = blockIdx.x * blockDim.x +

threadIdx.x;

support[threadIdx.x] = input[index];

if (threadIdx.x < 2) {

support[THREADS_PER_BLK+threadIdx.x]

= input[index+THREADS_PER_BLK]; 

}

__syncthreads();

float result = 0.0f;  // thread-local

for (int i=0; i<3; i++)   

result += support[threadIdx.x + i];

output[index] = result;

}









convolve

#define THREADS_PER_BLK 128

convolve<<<N/THREADS_PER_BLK, THREADS_PER_BLK>>>(N, input_array, output_array);



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 1

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 2

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 3

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 4

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 4

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 5

TOTAL = 1000



EXECUTE:    convolve

ARGS:       N, input_array, output_array

NUM_BLOCKS: 1000 

NEXT = 5

TOTAL = 1000
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#define THREADS_PER_BLK 256

__global__ void convolve(int N, float* input,

float* output)

{

__shared__ float support[THREADS_PER_BLK+2];

int index = blockIdx.x * blockDim.x +

threadIdx.x;

support[threadIdx.x] = input[index];

if (threadIdx.x < 2) {

support[THREADS_PER_BLK+threadIdx.x]

= input[index+THREADS_PER_BLK]; 

}

__syncthreads();

float result = 0.0f;  // thread-local

for (int i=0; i<3; i++)   

result += support[threadIdx.x + i];

output[index] = result;

}
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// do stuff here

atomicAdd(&myFlag, 1);

while(atomicAdd(&myFlag, 0) == 0) 
{ }

// do stuff here



#define THREADS_PER_BLK 128
#define BLOCKS_PER_CHIP 16 * (2048/128) // specific to a certain GTX 980 GPU

__device__ int workCounter = 0;  // global mem variable

__global__ void convolve(int N, float* input, float* output) {
__shared__ int startingIndex;
__shared__ float support[THREADS_PER_BLK+2];  // shared across block
while (1) {

if (threadIdx.x == 0)
startingIndex = atomicInc(workCounter, THREADS_PER_BLK);

__syncthreads();
if (startingIndex >= N)

break;

int index = startingIndex + threadIdx.x; // thread local
support[threadIdx.x] = input[index];
if (threadIdx.x < 2)

support[THREADS_PER_BLK+threadIdx.x] = input[index+THREADS_PER_BLK]; 

__syncthreads();

float result = 0.0f;  // thread-local variable
for (int i=0; i<3; i++)   
result += support[threadIdx.x + i];

output[index] = result;

__syncthreads();
}

}

// host code //////////////////////////////////////////////////////
int N = 1024 * 1024;
cudaMalloc(&devInput, N+2);  // allocate array in device memory
cudaMalloc(&devOutput, N);   // allocate array in device memory
// properly initialize contents of devInput here ...

convolve<<<BLOCKS_PER_CHIP, THREADS_PER_BLK>>>(N, devInput, devOutput);
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