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- Very limited success with converting
C/C++ code to parallel code.

- Step back. Rework the algorithm.
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- Cache sizes
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GPU Computing Applications

Libraries and Middleware

Java :
Fortran Python o Dlrec; (e g”g;g;]i‘:cc)
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C Program
Sequential
Execution

CUDA C : Execution model |.....

Parallel kernel

CUDA C = C + Some More keywords Reme10<<5>>0

Eernell<<<>>>()

Y

Serial code executes on the host while parallel code executes on the device.




C Program
Sequential
Execution

tion model |.....

lore keywords e

Parallel kernel

Kernell<<<>>> ()

v

Serial code executes on the host while parallel code executes on the device.




C Program
Sequential
Execution

CUDA C : Execution model |.....

Parallel kernel

CUDA C = C + Some More keywords Reme10<<5>>0

Eernell<<<>>>()

Y

Serial code executes on the host while parallel code executes on the device.




What Do | need to get started?**

* A CUDA-enabled graphics processor
* An NVIDIA device driver

» A CUDA development toolkit

A standard C compiler

**QOr you can ask Dr. Walsh to give you an account on aspitrg2




Lets look at some code

Parng Povorcerers
o
ot e
T o T et i e
R
s Tio e
B T cogpama
ot
gt e e
-
g Ty
T el e S
i Trsaia
et

ot AT

Vector Addition
Vectar Addition Contd...

winchude "book.h

#define N 10 1t oy et et 4 b e

int main( vnid | { HANDLE ESRON; cLlsMemeps dev_s 4§ * soealiit, curlsemepybostloleace Ly
i : . HANLE SRR, cudibdemprs dev_b, &, F & sizenthail, custaerne pyoi

int alNL BN, ciNL: ; b o, e ‘b kg |

int *dew_a, *dev b, Ydev o 17 o the erra e bck from Ehe GPU b e SR

#f allocate the memaorny on the GPU , HASDILE_ERRORT cutabemopys . chey_c, N * sizeabimil cudatdemanyDeios Takos

HANDLE_ERROR| cudaMaline] (void**)&dey_a, N * sizaafling ) % At the ecults

HAMDLE_ERROR! cudaMalloc (void* ¥ &dey b, N * sizeaffinth | 1 o 1 b 4

HANDLE_ERRORA] cudaMalloc] fvoid** [ Edev_c, W ¥ sizeoflint} ) I ; Pt "W = Sl = S ol b I

£ Fill the arrays 'a’ and 'l en the CPL

HAR
HANDI
Fetuen




Hello World?

A Kernel Call

#include "../common/book.h"
_global__ void kernel( void ) {

}

int main( void ) {
kernel<<<1,1>>>();
printf( "Hello, World\n");
return O;

}
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Passing Parameters

#include "book.h"
~ device intaddem(inta,intb){
return a + b;

}

global void add(int a, int b, int *c ) {
*c=addem(a, b);
}

int main( void ) {

intc
int *dev c;

HANDLE_ERROR( cudaMalloc( (void**)&dev c,
sizeof(int) ) );

add<<<1,1>>>(2,7,dev c);

HANDLE_ERROR( cudaMemcpy( &c, dev_c,
sizeof(int), cudaMemcpyDeviceToHost ) );

printf( "2 + 7 = %d\n", c);

HANDLE_ERROR( cudaFree( dev_c));
return O;
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Know Your GPU(S)

#include "book.h"
int main( void ) {
cudaDeviceProp prop;

int count;
printf(" --- Memory Information for device %d ---\n", i );
HANDLE_ERROR( cudaGetDeviceCount( &count ) ); printf( "Total global mem: %ld\n", prop.totalGlobalMem );
f omﬁ;g’_;;gj??i;zéemewce broperties( &pro, 1)) pr.*jmf( "Total constant Mem: %ld\n", p,rop_me_“mc onstMem );
printf( " - General Information for device %d —\n", i ); printf( "Max mem pitch: %Ild\n", prop.mempPiich);
printft "Name: %s\n", prop.name ); printf( "Texture Alignment: %Id\n", prop.textureAlignment);
printf( "Compute capability: %d.%d\n", prop.major, printf(" --- MP Information for device %d ---\n", i );

prop.minor )
printf( "Clock rate: %d\n", prop.clockRate );
printf( "Device copy overlap: " );

printf( "Multiprocessor count: %d\n", prop.multiProcessorCount);
printf( "Shared mem per mp: %ld\n", prop.sharedMemPerBlock );

if (prop.deviceOverlap) printf( "Registers per mp: %d\n", prop.regsPerBlock );

printf( "Enabled\n" ); printf( "Threads in warp: %d\n", prop.warpSize );
else . } printf( "Max threads per block: %d\n", prop.maxThreadsPerBlock );
prf;}??:({e?;fzﬁ;ﬁn timeout: " ) printf( "Max thread dimensions: (%d, %d, %d)\n", prop.maxThreadsDim/[0],
if (prop.kernelExecTimeoutEnabled) prop.maxThreadsDim[1], prop.maxThreadsDim[2] );

printf( "Enabled\n" ); printf( "Max grid dimensions: (%d, %d, %d)\n", prop.maxGridSize[0],
else prop.maxGridSize[1], prop.maxGridSize[2] );

printf( "Disabled\n" ); printf( "\n" );
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Vector Addition

#include "book.h"

#define N 10
int main( void ) {
oW, ) !nt a[N], b[N], c[N];
@_b_ el int *dev_a, *dev_b, *dev_c;
@_'U_'m E5 // allocate the memory on the GPU
-3 HANDLE_ERROR( cudaMalloc( (void**)&dev_a, N * sizeof(int) ) )
B8 HANDLE_ERROR( cudaMalloc( (void**)&dev_b, N * sizeof(int) ) );
BB HANDLE_ERROR( cudaMalloc( (void**)&dev_c, N * sizeof(int) ) );
// fill the arrays 'a' and 'b' on the CPU
B for (int i=0; i<N; i++) {
| | | afi] = -i;
| | | blil=i*i:
I l | }
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Vector Addition Contd...

/1 copy the arrays 'a' and 'b' to the GPU

HANDLE_ERROR( cudaMemcpy( dev_a, a, N * sizeof(int), cudaMemcpyHostToDevice ) );
HANDLE_ERROR( cudaMemcpy( dev_b, b, N * sizeof(int), cudaMemcpyHostToDevice ) );

M—-@—-@—-ﬂ add<<<N,1>>>( dev_a, dev_b, dev_c);
Mm m /I copy the array 'c' back from the GPU to the CPU

HANDLE_ERROR( cudaMemcpy( ¢, dev_c, N * sizeof(int), cudaMemcpyDeviceToHost ) );

MH // display the results
B-CO-———& for (int i=0; 1<N; i++)
@_..@_.M printf( "%d + %d = %d\n", a[il, b[i], c[i]);
o }
Wj m ﬁ /I free the memory allocated on the GPU
. HANDLE_ERROR( cudaFree( dev_a));
| | HANDLE_ERROR( cudaFree( dev_b));

|
I I I HANDLE_ERROR( cudaFree(dev c));
I I | return O;




