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Processor Parallelism

CPUs

Multiple cores driving
performance increases

\ GPUs
Emerging Increasingly general purpose

: data-parallel computing
Intersection \ Improving numerical precision

\'u

OpenCL

Heterogenous
Computing

Multi-processor
programming —
e.g. OpenMP

Graphics APls
/ and Shading
Languages

OpenCL - Open Computing Language
Open, royalty-free standard for portable, parallel programming of heterogeneous
parallel computing CPUs, GPUs, and other processors
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Kernel Code Program

kernel void
horizontal reflect(read only image2d t sre,

write only image2d t dst) Comp“e for GPU
{
int x = get_global id(0); // x-coord GPU COde
int y = get_global_id(1l); // y-coord
int width = get_image width (src);

floatd src val = read imagef(src, sampler,

(int2) (width-1-x, y)); i
write imagef (dst, (int2) (x, y;u,l src::al); i co"&ppl:: for CPdu
coae
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Traditional loops

void

Data Parallel OpenCL
kernel wvoid
trad mul (int n,

dp _mul (global const float *a,
const float *a,
const float *b,

global const float *b,
* global float *c)
float *c) {
{

int id = get_global_id(0);
int i;
for (i=0; i<n; i++) c[id] =
c[i] = a[i] * b[i];
}

a[id] * b[id];

} // execute over “n” work-items
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32 and 64 bit Windows XP and Vista (and soon Win 7) =
32 and 64 bit Linux (Ubuntu, RHEL, etc.) =
Mac OS X Snow Leopard (indirectly via Apple) =

:IDE skl &y -2
Visual Studio 2005 (8) and Visual Studio 2008 (9) for Windows =
GCC for Linux =

Db Sl 5 il el o -3
In SDK for Alpha & Beta =
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SDK -4
Source code & white papers for sample applications (30 presently) =
Documentation: Getting Started Guide, Programming Manual, =
Best Practices (Optimization) Guide =



