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Design and Implementation of OpenCL Library
and its Embedded OS for Embedded Many-Core accelerator

RyuicHI SAKAMOTO!  AKITO MOTIDUKI! HIROAKI KOBAYASHI! AKIHIRO TAKAHASHI' MIKIKO SATO!
HIDEHARU AMANO? HIROSHI NAKAMURA? MITARO NAMIKI!

Abstract: It is important to achieve high performance using accelerators in a computer system. In this
study, Cube-1 processor is designed and implemented to realize a high-performance and low-power computer
system, which consist of a CPU (Geyser-Cube) and three accelerators (CMA-Cubes). The programming for
a CMA-Cube accelerator needs to perform complicated controls efficiently, that are the synchronization be-
tween accelerators, the data transfer to an accelerator, and the cooperation with the host CPU Geyser-Cube
which performs input /output and control the whole system. This paper describes execution environment
in which OpenCL is used to control the CMA-Cube accelerator. OpenCL is implemented for CMA-Cube
and the framework of OpenCL API provides CMA-Cube to a user program. Since timing control of syn-
chronization is covered with OpenCL, the programmer does not need to write the execution control at a
low level. Furthermore, in order to realize OpenCL for CMA-Cube, the resource management mechanism of
CMA-Cube is added to the embedded OS and the task scheduler is realized in order to calculate taking the
synchronization between accelerators. The framework for efficiently executing CMA-Cube has been provided
only by the increase in about 3% of execution time.
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//q 0 command_queue 0 e 0 event
memA=cl_CMA_CreateBuffer(context,
CL_MEM_READ_WRITE,mem_size,NULL,&err);
memB=cl_CMA_CreateBuffer(context,
CL_MEM_READ_WRITE,mem_size,NULL,&err);
clSetKernelArg(kernelA,0,sizeof (int) ,memA) ;
clSetKernelArg(kernelB,0,sizeof (int) ,memB) ;
clEnqueueWriteBuffer(q,memA.mem0,CL_TRUE,
offset,data_size,in_data,0,NULL,el);
c1_CMA_EnqueueChangeBSEL(q,memA,mem1,1,el,e2);
clEnqueueTask(q,kernellA,1,e2,e3);
c1_CMA_EnqueueChangeBSEL(q,memA,mem0,1,e3,e4);
clEnqueueCopyBuffer (q,memA.mem0,memB.mem0,
offset,offset,data_size,1,e4,eb);
cl_CMA_EnqueueChangeBSEL(q,memB,meml1,1,e5,e6);
clEnqueueTask(q,kernell,1,e6,e7);
c1_CMA_EnqueueChangeBSEL(q,memB,mem0,1,e7,e8);
clEnqueueReadBuffer(q,memB.mem0,CL_TRUE,
offset,data_size,out_data,1,e8,NULL);
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