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ABSTRACT

WebCL was proposed for high complex computing in Javascript. Since WebCL-based applications are distributed and executed on
an unspecified number of general clients, it is important to profile their performances on different clients. Several profilers have been
introduced to support various programming languages but WebCL profiler has not been developed yet. In this paper, we present a
WebCL profiler to evaluate WebCL-based applications and monitor the status of GPU on which they run. This profiler helps
developers know the execution time of applications, memory read/write time, GPU statues such as its power consumption, temperature,
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and clock speed.
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WebCL profiler testing - Mozilla Firefox
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Table 1. WebCL Scripts of Matrices Multiplication

Javascript

<htmI>

<body>

1. <script type="text/javascript”>

2. function vectorMul () {

3. var vectorLength = 4096+4096;

4. var Ulvectorl = new Uint32Array(vectorLength);

5. var Ulvector2 = new Uint32Array(vectorLength);

6. var ctx = webcl.createContext();

7. var bufSize = vectorLength * 4;

8. wvar buflnl = ctx.createBuffer
(WebCL.MEM_READ_ONLY, bufSize);

9. var bufln2 = ctx.createBuffer
(WebCL.MEM_READ_ONLY, bufSize);

10. var bufOut = ctx.createBuffer
(WebCLMEM_WRITE_ONLY, bufSize);

11. var device = ctx.getInfo(

WebCL.CONTEXT_DEVICES)

12. var cmdQueue = ctx.createCommandQueue (device);
13. var kernelSrc = loadKernel("clProgramVectorMul”);
14. var program = ctx.createProgram(kernelSrc);

15.  try { program.build ([device], ""); }catch(e) {throw

16. var kernel = program.createKernel ("clVectorMul”);
17. kernel.setArg (0, buflnl);
18. kernel.setArg (1, bufln2);
19. kernel.setArg (2, bufOut);
20. kernel.setArg (3, new Uint32Array([2048]));
21.  cmdQueue.enqueueWriteBuffer(bufInl,
false, 0, bufSize, Ulvector
1);
22.  cmdQueue.enqueueWriteBuffer(bufIn2,
false, 0, bufSize, Ulvector
2);
23. var localWS = [16,16];
24. var globalWS = [4096,4096];
25.  cmdQueue.enqueueNDRangeKernel(kernel,
globalWS.length, null, globalWS, localWS, null, n
ull);
26. outBuffer = new Uint32Array(vectorLength);
27.  cmdQueue.enqueueReadBuffer (bufOut,
true, 0, bufSize, outBuffer, null, nul
D;
28.  cmdQueue.finish();
29. buflnl.release();
30. bufln2.release();
31. bufOut.release();
32. program.release();
33. kernel.release();
34. cmdQueue.release();
35. ctxrelease(); }
36. </script>
</body>
</html>

Kernel script

1. <script id="clProgramVectorMul” type="text/x-opencl”>

2. kernel void ckVectorMul(global uint* vectorInl,
global uint* vectorIn2,
global uint* vectorOut,
uint uiVectorWidth) {

3. uint x = get_global_id(0);

4, uint y = get_global_id(1);

5. uint acc = 0;

6. for(int k = 0; k < uiVectorWidth; k++){

7. acc += vectorInl[y*uiVectorWidth+k]

* vectorIn2[k*uiVectorWidth+x1;

8.}
9. vectorOut[y*uiVectorWidth+x] = acc; }
10. </script>

Table 2. Modified WebCL Scripts of Matrices
Multiplication

Changed Javascript

<html>
powerConsumptionChartDrawing();
temperatureChartDrawing();
<body>

1. <script type="text/javascript”>

12.  var cmdQueue = ctx.createCommandQueue (device,
WebCL.QUEUE_PROFILING _ENABLE );

var writeEvtl = new WebCLEvent();
var writeEvt2 = new WebCLEvent();
21.  cmdQueue.enqueueWriteBuffer (bufInl,
false, 0, bufSize, Ulvectorl, null, writeEvtl);
22.  cmdQueue.enqueueWriteBuffer (bufln2,
false, 0, bufSize, Ulvector2, null, writeEvt2);

var kerEvt = new WebCLEvent();
25.  cmdQueue.enqueueNDRangeKernel(kernel, globalWS.le
ngth, null, globalWS, localWS, null, kerEvt);

var readEvt = new WebCLEvent();
27. cmdQueue.enqueueReadBuffer (bufOut, true, 0, bufSiz
e, outBuffer, null, readEvt);

36. profilingResultPrint();
37. </script>

</body>

</html>
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