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Supporting OpenCL, CUDA in Parallel programming framework Cerium

SaorEl KOKUBO'! and SHINJT KONO 12

We are developing parallel programming framework Cerium, that is running on the PS3,
Linux, Mac OS X and GPGPU. As GPGPU support on Mac OS X, OpenCL or CUDA can
be used in an API set. Data Parallel on GPUGPU is also working on CPUs. In Task Parallel,
data transfer causes overhead. To resolve this, pipeline data transfer is used both on GPGPU
and Many Cores. OpenCL and CUDA have slightly different behavior on Data Parallel and
out of order task execution. In WordCount and FFT examples, we show the different and its
analysis.
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2. Parallel Computing Platform

2.1 OpenCL
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2.2 CUDA
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void
multi_init(TaskManager *manager)

A = new float[length];
B = new float[length];

C = new float|length]|;
for(int i=0; i<length; i++) {
Ali]=(float)(i+1000);
Bli]=(float)(i+1)/10.f;

// create task
HTask+ multiply = manager—>create_task(
MULTIPLY_TASK);

// set cputype
multiply—>set_cpu(spe-cpu);
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// set indata
multiply—>set_inData(0,(memaddr)A,
sizeof(float)*length);
multiply—>set_inData(1,(memaddr)B,
sizeof(float)*length);
// set outdata
multiply—>set_outData(0,(memaddr)C,
sizeof(float)*length);
multiply—>set_param(0,(long)length);
// spawn task
multiply—>iterate(length);

Code 1 multiply
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static int
run(SchedTask xs)

// get input

floatx A = (float*)s—>get_input(0);
float* B = (float*)s—>get_input(1);
// get output

float+ C = (float*)s—>get_output(0);
// get parameter

long length = (long)s—>get_param(0);

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

Clil=A[]+B[;
return 0;
}
Code 2 task
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static int
run(SchedTask xs)

{
// get input
float* A = (float*)s—>get_input(0);
float* B = (float*)s—>get_input(1);
// get output
float+ C = (float+)s—>get_output(0);
// get index

long i = (long)s—>x;
Cli]=A[]+BIil;

return 0;

Code 3 example
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__kernel void

multi(--global const long *params, __global
const floatx A, __global const floatx B,
__global float* C)

// get index
long id = get_global_id(0);
Clid]=A[id]«B[id];

Code 4 multiply(OpenCL)

extern "C” {
__global__ void multi(long* params, floatx
A, float+ B, float* C) {
// calculate index
int id = blockldx.x * blockDim.x +
threadldx.x;
Clid]=A[id]*B[id];

Code 5 multiply(CUDA)

00000000000000000000000
00000000 CPU, OpenCL, CUDA 0000
100000000000000000000000
oooooooo

5. Benchmark
O00000WordCount, FFT OO OOOOOODO
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OS : MacOS 10.9.2
CPU : 2*2.66GHz 6-Core Intel Xeon
GPU : NVIDIA Quadro K5000 4096 MB
Memory : 16GB 1333MHz DDR3
Compiler : Apple LLVM version 5.1 (clang-
503.0.40) (based on LLVM 3.4svn)
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