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Definitions

* Offloading ¢—

— Offloading is the ability to send code to a
coprocessor or GPU to run using many

coprocessor coresL__
Accelerator /”/(;; é,‘/;_ff/fs
l‘l

— A coprocessor installed 6n a computer for
———————
the purpose of improving system

performance.

5/ €C/« //h }f’ /
FProtesgor.



Processor architecture to

use accelerators
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Using an accelerator

Memory
- o opy processing dats

CPU

Instruct the processing

Mumw
for GPU

GPUIN
(GeForce 8800)) ™.

Execute parallel
= in each core

_‘-_

Processing flow
on CUDA
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(http://www.epcc.ed.ac.uk/blog/2013/04/19/opening-openas
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Program myscience
.. serial code ..

Sacc parallel qu...h;: .. Compiler

dok=1,n1 y g
doi=1,n2 Hint

.. parallelco(le ...
enddo

enddo _ P
ISacc end parellr:l loop. -

End Program myscience-
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Lets look at some code

* it will send a vector of floats to the GPU,
double it, and bring the results back.
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f##############################################################################################

=PU,

* This is the main program for the doubler program. It will send a wvector of fleoats to the

"

'

*

*

o

@return There 1s no return from the main method. -

——

double it, and bring the results back. e—

G@param [0] - The name of the program. .~ 'V{f} ;

Gparam [1] - This is the size of the arra If not present a default value is used.

R R R R R R R R A R AR R R R A R R R A A R R R R R R R A A A A AR R R A A AR A AR A AR R AR AR R h R ##k#######kk###k####k#####f

$include <stdlib.h>

inciuse <etaions / po/ 7)),

#finclude <assert.h>

int main{ int argc, char* argv[] )

{

int n;

fﬂ#ﬂ_;* size of the wvector */
float *z3;

* the wvector * ﬁ !
float ~ The results *N""" ( S-U

float *e; /* expected results */
=

int 1i;

——

1T ( argc > 1 )

n = atoi( argv[l] ); “=— M}/"j"n' E’kt {00 0_ 003

n = 100000;

if{n <=0 ) n= 100000;
R

else
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a = (fleoat*)malloc(n*sizeof(float)):; A // -
r = (float*)malloc(n*sizecf(float)):; ' ( n
. 4 /

g = (float*)malloc(n¥*sizecf(flcat)) -

/* initialize */

_[ L
al[i] = [’éatj (1+1);

]_ ——

fpragma acc kernels loop
for{ 1 = 0; 1 < n; ++1 )
{

| r[i] = a[i]*2.0f; 5- pof(t l/,' /

/* compute on the host to compare */
for( 1 = 0; 1 < n; ++1 )
{

e[1] = al[1]*2.0%;
o,

D"’?C 247 714C.

/* check the results */ 4 ( / 7
for{ 1 = 0; 1 < n; ++1i (e r"‘ 0’
assert[ _r_'[J_] E[:L CA(( ( ?
printf( "%d iterations t:-:::-mpleter:l"an & 6
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return 0;




Restrict keyword

Declaration of intent given by the programmer to the
compiler.

Indicates that for the lifetime of the pointer, only it or
a value directly derived from it (such as pointer + 1)
will be used to access the object to which it points.

Limits the effects of pointer aliasing

Aids caching optimizations.

Alds caching opfimzatons —

§(J/ { 0'"[(
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Lets look at another demo

* This multiplies two matrices together.
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