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Run once per fragment (per pixel covered by a triangle)

myTexture is a texture map

Vv

OpenGL shading language (GLSL) shader program:
defines behavior of fragment processing stage

uniform sampler2D myTexture; :
R i . read-only global variables
uniform float3 lightDir;

varying vec3 norm;
q Inputs whose value changes per pixel: think u
varying vec2 uv;

of these as shader function parameters

40 COF\W“’
void myShader() ‘._79?‘4 a:n) PER P xECTorstceen
{

(AR AN
vec3 kd = texture2D(myTexture, uv);

“Shader” function
kd *= clamp(dot(lightDir, norm), 0.0, 1.0); (a.k.a function invoked to compute the color of the pixel)
return vec4(kd, 1.0);

}

per-pixel output: RGBA surface color at pixel
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slide_13
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kernel void scale(float amount, float a<>, out float b<>)

{

b = amount * a;

}

float scale_amount;
float input_stream<1000>;
float output_stream<1000>;

// map kernel function onto streams
scale(scale_amount, input_stream, output_stream);
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—Witnin Anread block, tnreads 0rgeonized
In&0 Mrm) (4:3)

const int Nx
const int Ny

// dim variable can be up to 3d, has .x, .y, and .z attributes

// shape inside of a thread block
dim3 threadsPerBlock(4, 3);
// shape of entire grid (here —— 3 by 2)

dim3 numBlocks(Nx/threadsPerBlock.x, Ny/threadsPerBlock.y);
// A,B,C are allocated Nx x Ny float arrays
// this call launches 72 CUDA threads:

// 6 thread blocks of 12 threads each
matrixAdd<<<numBlocks, threadsPerBlock>>>(A,B,C);
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// kernel definition of matrix add

__global__ void matrixAdd(float A[Ny] [Nx],
float BI[Ny] [Nx],
float C[Ny] [Nx])

// not showing code here

// each thread has access to following variables:
// blockIdx —— 1its block's position in grid

// blockDim —— overall dim of blocks

// threadldx —— its position in block

// threadDim —— overall dim of threads per block
int 1 = /*¥TODO*/;

int j /*TODO*/;

C[j1[i] = /*TODO*Y
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—how d0 we movNe data between

A Cass SpA RS

S A[i] = (float)i;

float *A = new float[N];

// populate host address space pointer A
for (int i=0; i<N; i++) {

by

int bytes = sizeof(float) * N;
float* deviceA;
o R EudaMalloc(&deviceA, A, bytes, cudaMemcpyHostToDevice);

Q.
<
~
Q
S

fom hm,t. nen , as oesat o
Me

W™  mem

= Cennd?’ of Mmeemory mooe\:

1) HBm=0\0 0o\

2D per s.m. sheed Memcry (Occessible £b 0 | turonds)

3‘ ] 'TV1(E!?0 A@M O




— Syncince 0dst) Sbotier 40 wait fg all tweads 4o
ocve OF gome pe

~—Afomic 0@ > 0a global Ok  pe- block sicad ~er
-Hoyt/0evice syacnhconzotic

L>lfrl()|i<>‘d- borier easvery Al tuceod

[oiunc. e O Fraished

1) Thread heracchny 6o execution
L> tceod bOCes W1€0 4vcecd,

2 Duitipuxed 000¢ spad

—builf 0 memepy fo COpy Grom hiast o dei @

-0n &J‘(& :

© per tncead
- P block (“snored™)

© per pc0gom (“g\0 bal®)

3) NerQus s\’nch(of-igoc\'cor\ ‘)Qm;’hdh



