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Abstract

Cerium is a parallel programming framework. Cerium was programming framework for
Cell Broad band Engine. We supported Multi-platform, it was more improved to the
general purpose framework.

To achieve Multi-core CPU support using SyncronizedQueue. To achieve GPGPU
support using OpenCL and CUDA. Be improved parallelism by supporting data parallel
execution.

Cerium’s file read was implemented by mmap. We have implemented the 1/O of parallel
processing by BlockedRead. In addition, not only the calculation part, We expected an
improvement in overhead by parallel processing in the I / O part using Cerium.

We evaluate example Sort, Word count, and FFT, and indicates that the added func-
tions is effective in parallel programming on Multi-platform.
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1| starpu_codelet codelet = {

2 .where = STARPU_CPU|STARPU_CUDA,
3 .cpu_func = cpu_function,

4 .cuda_func = cuda_function,
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void
multiply_init(TaskManager *manager, float *i_datal, float xi_data2, float xo_data) {

1
2
3
4 // create task

5 HTasks multiply = manager—>create_task( MULTIPLY _TASK);
6 multiply —>set_cpu(spe_cpu);

7|

8

// set indata
9 multiply—>set_inData(0, i_-datal, sizeof(float) * length);
10 multiply—>set_inData(1, i_data2, sizeof(float) % length);

12 // set outdata
13 multiply—>set_outData(0, o_data, sizeof(float) * length);

15 // set parameter
16 multiply O >set_param(0,(long)length);

18 // set device
19 multiply—>set_cpu(SPE_ANY);
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21| // spawn task
22| multiply O >spawn();
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1| static int

2| run(SchedTask xs) {

3 // get input

4 float *i_datal = (float*)s—>get_input(0);
5 float xi_data2 = (float*)s—>get_input(1);
6 // get output

7 float xo_data = (floatx)s—>get_output(0);
8 // get parameter

9 long length = (long)s—>get_param(0);

11 // calculate
12 for (int i=0; i<length; i++) {

13 o_data[i] = i_datal[i] = i_data2][i];
14

15| return 0;

16| }
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1| static int
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9.1 OpenCL
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O 9.1: Workltem ID
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9.2 CUDA
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e uint3 blockDim

e uint3 blockldx
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e uint3 threadldx
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0 9.2: Calculate Index example

9.3 StarPU
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