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public class ArrayGPU
]

[ **
* The source code of the OpenCL program

*/
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private static String programSource =

__kernel void "+
"sampleKernel(__global const float *a,"+
" __global const float xb,"+
" __global float =*c)"+

gy

" int gid = get_global_id(0);"+

" c[gid] = a[gid] + b[gid];"+

"E

public static void main(String args[])

1
int n = 10_000_000;

float srcArrayA[] = new float[n];

float srcArrayB[] new float[n];

float dstArray[] = new float[n];

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

1

1l
.

srcArrayA[i]

Il
.

srcArrayB[i]

Pointer srcA = Pointer.to(srcArrayA);

Pointer srcB Pointer.to(srcArrayB);

Pointer dst = Pointer.to(dstArray);

// The platform, device type and device number
// that will be used

final int platformIndex = 0;

final long deviceType = CL.CL_DEVICE_TYPE_ALL;

final int deviceIndex 0;

// Enable exceptions and subsequently omit error checks

Vo / Vo
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CL.setExceptionsEnabled(true);
// Obtain the number of platforms
int numPlatformsArray[] = new int[1];
CL.clGetPlatformIDs (0, null, numPlatformsArray);
int numPlatforms = numPlatformsArray[0];
// Obtain a platform ID
cl_platform_id platforms[] = new cl_platform_id[numPlatforms];
CL.clGetPlatformIDs(platforms.length, platforms, null);
cl_platform_id platform = platforms[platformIndex];
// Initialize the context properties
cl_context_properties contextProperties = new cl_context_properties();
contextProperties.addProperty (CL.CL_CONTEXT_PLATFORM, platform);
// Obtain the number of devices for the platform
int numDevicesArray[] = new int[1];
CL.clGetDeviceIDs(platform, deviceType, 0, null, numDevicesArray);
int numDevices = numDevicesArray[0];
// Obtain a device ID
cl_device_id devices[] = new cl_device_id[numDevices];
CL.clGetDeviceIDs(platform, deviceType, numDevices, devices, null);
cl_device_id device = devices[deviceIndex];
// Create a context for the selected device
cl_context context = CL.clCreateContext(

contextProperties, 1, new cl_device_id[]{device},

null, null, null);
// Create a command-queue for the selected device
cl_command_queue commandQueue =

CL.clCreateCommandQueue(context, device, 0, null);

// Allocate the memory objects for the input and output data
cl_mem memObjects[] = new cl_mem[3];
memObjects[0] = CL.clCreateBuffer(context,

CL.CL_MEM_READ_ONLY | CL.CL_MEM_COPY_HOST_PTR,
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Sizeof.cl float * n, srcA, null);
memObjects[1] = CL.clCreateBuffer(context,

CL.CL_MEM_READ ONLY | CL.CL_MEM_COPY_HOST_PTR,

Sizeof.cl float * n, srcB, null);
memObjects[2] = CL.clCreateBuffer(context,

CL.CL_MEM_READ_WRITE,

Sizeof.cl _float * n, null, null);

// Create the program from the source code

lolz ;o GPUungicaliy

cl_program program = CL.clCreateProgramWithSource(context,

1, new String[]{ programSource %, null, null);
// Build the program
CL.clBuildProgram(program, 0, null, null, null, null);

// Create the kernel

cl_kernel kernel = CL.clCreateKernel(program, "sampleKernel", null);

// Set the arguments for the kernel
CL.clSetKernelArg(kernel, O,

Sizeof.cl_mem, Pointer.to(memObjects[0]));
CL.clSetKernelArg(kernel, 1,

Sizeof.cl_mem, Pointer.to(memObjects[1]));
CL.clSetKernelArg(kernel, 2,

Sizeof.cl_mem, Pointer.to(memObjects[2]));
// Set the work-item dimensions
long global_work_size[] = new long[]in};
long local_work_size[] = new long[]{il}%;

// Execute the kernel

CL.clEnqueueNDRangeKernel (commandQueue, kernel, 1, null,

global_work_size, local_work_size, 0, null, null);
// Read the output data
CL.clEnqueueReadBuffer (commandQueue, memObjects[2], CL
n * Sizeof.cl float, dst, 0, null, null);
// Release kernel, program, and memory objects

CL.clReleaseMemObject(memObjects[0]);
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CL.clReleaseMemObject(memObjects[1]);
CL.clReleaseMemObject(memObjects[2]);
CL.clReleaseKernel (kernel);
CL.clReleaseProgram(program);
CL.clReleaseCommandQueue (commandQueue) ;

CL.clReleaseContext(context);

private static String getString(cl_device_id device, int paramName)
1
// Obtain the length of the string that will be queried
long size[] = new long[1];
CL.clGetDeviceInfo(device, paramName, 0, null, size);
// Create a buffer of the appropriate size and fill it with the info
byte buffer[] = new byte[(int)size[0]];
CL.clGetDeviceInfo(device, paramName, buffer.length, Pointer.to(buffer), null);
// Create a string from the buffer (excluding the trailing \0 byte)

return new String(buffer, 0, buffer.length-1);
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__kernel void MatrixMul_kernel_basic(int dim,
__global float *A,
__global float =B,

__global float *C){

int iCol = get_global_id(0);
int iRow = get_global_id(1);

float result = 0.0;
for(int i=0; i< dim; ++i)
3

result +=

A[iRowxdim + i]*B[ixdim + iCol];

C[iRowxdim + iCol] = result;
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j#fdefine VECTOR_SIZE 4

const floatd %A,
const float4 *B,

floatd *C)

size_t globalIdx

size_t globalldy

float4 resultVec

size_t dimVec = dim / 4;

)
float4 Bvector([4];
Bvector[0] = B[dimVec
Bvector[1] = B[dimVec
Bvector[2] = B[dimVec
Bvector[3] = B[dimVec
$

* (1
* (1
* (1

* (1

*

>(.

*

*

get_global_id(0);
get_global_id(1);

for(size_ t i = 0; i < dimVec; ++1)

4 + 0)
4 + 1)
4 + 2)
4 + 3)

__kernel void MatrixMul_kernel_basic_vector4(

(floatd)s 0, 0, 0, 0 %;

float4 Avector = A[dimVec * globalldy

=+

+

+

resultVec += Avector[0] * Bvector[0];
resultVec += Avector[1l] * Bvector[1];
resultVec += Avector[2] * Bvector[2];

resultVec += Avector[3] * Bvector[3];

size_t dim, // dimension is in single floats

+ 1i];

globalIdx];
globalIdx];
globalIdx];
globalIdx];
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C[dimVec * globalldy + globalldx] = resultVec;

e dsS plgo 1) 0 ySdee wuilgi 20 S ol b
Txbly UT gl (sosidsazwgs Sy olgic 4 Lol 1ayled,S U lgls sLis sl 1y GPU Lasis (33|
b o Oldie Gz b g gy C oS Suads plal 1y aigw ¢ Jlall ¢l pled sudles 0

oolitunl (05505 Logias )3 LAIT LaS a5 (eiS] Lol .old pudleies plasil |y IS ol Lakae S IS

lgl> 9 CUDA

51 ol CUDA .cawl angisS Jluwe g OMSUie slp Nvidia eS,ui Sl e CUDA
i 9 b histogram (e yile b GPU slacldos (sly 1) oslasuwl sookel (sloasliulis
o b el by JCuda (059, 42 45 (53)l90 52 o

& yile 3590 )3 jum dod :JCublas e

&2 Fourier transform plxsl ;JCufft o

LOobai slacel 3590 40 juz 4o JCurand o

sparse sl ile JCusparse o

25,95 JCusolver e

L3I, 5y90 50 ju> ded JNVgraph e

i ,oSl 5l > 9 CUDA (salgl o paralleling slaosls sailslis :JCudpp o
Siwiipo

GPU (59) 5 sgeas Gl JNPP - e

Lac (§4SwWh sulsuls JCudnn e
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https://fa.wikipedia.org/wiki/%D8%AA%D8%A8%D8%AF%DB%8C%D9%84_%D9%81%D9%88%D8%B1%DB%8C%D9%87
http://www.jcuda.org/
https://fa.wikipedia.org/wiki/%DA%A9%D9%88%D8%AF%D8%A7
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Ailgi 0 .31 p2leS dnldl 1) 393 byl (S o Syl |y Ldolad slucel as JCurand jl eslaswl b
sl awil asls jLo Lols Kernel slagb; 50 4 aSil (g S oolaiwl lgl> oS o 1) ol

int n = 100;
curandGenerator generator = new curandGenerator();
float hostData[] = new float[n];
Pointer deviceData = new Pointer();
cudaMalloc(deviceData, n * Sizeof.FLOAT);
curandCreateGenerator(generator, CURAND_RNG_PSEUDO_DEFAULT);
curandSetPseudoRandomGeneratorSeed(generator, 1234);
curandGenerateUniform(generator, deviceData, n);
cudaMemcpy (Pointer.to(hostData), deviceData,

n * Sizeof.FLOAT, cudaMemcpyDeviceToHost);
System.out.println(Arrays.toString(hostData));
curandDestroyGenerator(generator);

cudaFree(deviceData);
GPU jl 598 iludlyy sBlilas (5 obsly 5 YU CupisS b (8bas slael sl sl Ll 5
g 50 o5lazwl
CLASSPATH « JAR (118 (s3laxs b 1) ¢l 9 dugin IS &ygeas CUDA oS swlgi e JCuda o

Ao |y JCuda Wlsstuue g ailibgs « yiw (sddiges (soudlie sl .Judlgzs gl 5l (595

low-level 45 YU o Hwile

5l ol 9 by Hlaws (s5lwedlol g pudais by Olay pid Lol cdwy o a5 4y Jle 3)lge ol (sdo

< ousS o0liianl 53>
sz 50 g OpenCL: CUDA 3)lge ¢yl (0led s sudlgses ;500 Loy aS ST 594 10 d>
S5z )50 3590 )3 9 IS LangiaS lgl> ;3 wudlgZy Lab &S ST 5940 4z TS S8 internal
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505lg Laso APArapi .uuS SaS yol ¢yl 0 Lau 4y Lilgi e Aparapi (s0j9,; TusSS S8 internal

055 GPU gidolip (sl Hliwe) ©lgs (e90 Olgie du 059, () A o wl «a paraIIeI API»
GRS wector cslw i diged Sy 4 by .aiS e oalaswl ol (s ;o OpenCL I a5 wiS

public static void main(String[] _args)
%
final int size = 512;
final float[] a = new float[size]l;

final float[] b = new float[size];

/* fill the arrays with random values */

for (int 1 = 0; i < size; i++)

)
al[i] = (float) (Math.random() * 100);
b[i] = (float) (Math.random() * 100);

final float[] sum = new float[size];

Kernel kernel = new Kernel()

1
@Override public void run()
1
int gid = getGlobalId();
sum[gid] = a[gid] + b[gid];
Iy
55

kernel.execute(Range.create(size));

for(int i = 0; i < size; i++)
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http://aparapi.com/
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System.out.printf("%6.2f + %6.2f = %8.2f\n", al[i], b[i], sum[i])

kernel.dispose();

3S ol 5o 4z ST (Cuwl ouiy 38,5y Aparapi Olaisuws jl aS) cuwl lgls> Lalls oS S iges ¢yl
odaliw |, "getGloballd” g "Kernel” b5 (GPU sasels Lol GlsMasl 5l 5y dules 5o

4 Jlgi e Lol (a5l 00w (550,a0l p a3e8> oudjlo (il WS S)s aS uu)ls Lo j9id Leud oS
sl ol Gig)y g oly SO Aparapi (¢l p egMe .augi Susy Java-Friendly sloguis 40 GPGPU
PB 1 osls gy ¢yl 5l g S0 p2l,8 OpenCL ¢y ,5 sl a4 OpenGL saiw; bind
memory latency oS jl dzais 4o g Jislos LBL SLBLS )5 (59, 9 WolS U 55l s0

IS (525 gl

S 51,8 Jiae Iy Aparapi (569, olpls g plail (50b) S Sluile Cuwl g3V S|
Pl_gil Glyp &S WS 0 rb.é'bl)B Lo (sl |y ooleswl 35lge (5,0 (diges | (J€ (sacqozo 'y
Simd adi g JoS 03,iuwS g puzs> paralleling wluwl=e

Gluwls (5395 Oyguo a4 aS 310 3929 TornadoVM suile ,305 (5059,0 (R il o 0gMe
Silwse o Iy (sl 63,58 (55lwdiug oS ) ¢ s e Jl GPU a4 CPU 1 1) cuwlbio

aidld olped |y (Ll Jilgie LGPU Ll jo aS 35)ls 3¢9 3L (63,0,5 s@asl s a3
BGPU g lgl> (Jlo ol b Lol o.3)15 3929 ol s 0 @ile diz 56id 45 duisSy sl ySean Lol iy
Ol b gy 4 LS e ol ) i plil |y (S)5 &)l 50085 ol &) wilgl e

@ upiwd sl Ol o o VU o i ols Gl (o BaB L piS10 ) 03,1uS Eaidge
Logase )1 olyed 43 1) (53U (53,Sos sllie 0j9> 0l 1> Lisdei 9 sy 392 lgl 5| GPU

\a /Y.



https://github.com/beehive-lab/TornadoVM
https://github.com/Syncleus/aparapi-examples
https://github.com/Syncleus/aparapi-examples
https://github.com/Syncleus/aparapi-examples
https://github.com/Syncleus/aparapi-examples
https://github.com/Syncleus/aparapi-examples
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https://blogs.oracle.com/javamagazine/programming-the-gpu-in-java : z.w
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