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Heterogeneous multicores, which integrates multiple general purpose CPU
cores and special purpose accelerator cores on a chip, has been widely used
in order to attain high performance keeping power consumption low. How-
ever, heterogeneous multicores require to programmers very difficult coding
for load distribution to CPU cores and accelerator cores, synchronizations and
data transfer using DMA controllers. To this end, this paper proposes a com-
piler framework which facilitates the development of the program for hetero-
geneous multicores. This framework parallelize the sequenctial C program us-
ing OSCAR parallelizing compiler and accelerator compiler. The developed
framework gives us 12 times, 32 times and 16 times speedup with eight gen-
eral purpose CPU cores and four accelerator cores on RP-X processor for an
Optical Flow Calculation(using accelerator compiler), Optical Flow Calcula-
tion(using library) and an AAC audio encoder program(using library), respec-
tively, against sequential execution by a single CPU core.
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Fig.2 Compilation flow of the proposed framework
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int main() { void call_FFT(int var, int* x) {
int i, X[N], vart = 0; #pragma oscar_comment "XXXXX"
/T FFT(var, x);
for (i=0;i<N;i++) {x[i]=1;} }
/*MT2 */

#pragma oscar_hint accelerator_task (ACCa) cycle(1000,((0OSCAR_DMAC())))
for (i=0;i<N;i++) {x[i]++; }
/*MT3 */
#pragma oscar_hint accelerator_task (ACCb) cycle(100) in(var1,x[2:11]) out(x[2:11])
call_FFT(var1, x);
return 0;

}
4 OSCAR 2¥/584 70 & v HEHRH
Fig.4 Example of source code with hint directives
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#pragma oscar_hint accelerator_task_entry [controller (VCno)] callee, new-line

K7 ~ruy=72A<LFar7H OSCAR API
Fig.7 OSCAR API for heterogeneous multicore

int main() { int MAIN_CPU1() {
#pragma omp parallel sections
{ oscartask_CTRL1_call_FFT(var1, &x);
#pragma omp section
{ MAIN_CPUO(); } /*iRFECPU R Ly K */ }
#pragma omp section int MAIN_CPU2() {
{ MAIN_CPU1(); } /* ACCb #lfIR L v K */
#pragma omp section
{ MAIN_CPU2(); } /* ACCa HIHIR L v K */
} }

return 0;

}

oscartask_CTRL2_call_loop2(&x);

B8 ~Fuy=7AvLFa7 API Hl
Fig.8 Example of parallelized source code with OSCAR API
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/* ACCa A — K : MAIN_CPU2 » 5 call */
#pragma oscar accelerator_task_entry controller(2) oscartask_CTRL2_loop2
void oscartask_CTRL2_loop2(int *x) {

inti;

for(i=0;i<=9;i+=1) { x[i]++; }
}
/* ACCb i1 — K : MAIN_CPU1 /5 call */
#pragma oscar accelerator_task_entry controller(1) oscartask_CTRL1_call_FFT
void oscartask_CTRL1_call_FFT(int var1, int *x) {
#pragma oscar_comment "XXXXX"

oscarlib_CTRLT_ACCEL3_FFT(var1, x);
}

B9 ~Fur=7a<iLFar API HihHl
Fig.9 Example of parallelized source code with OSCAR API

IZ, accelerator_task_entry I & ) CPU 26 BEFO I 41 % oscartask_ CTRL1_call_ FFT %3
BEIN TS, ZOBEKFD oscarlib CTRL2_.ACCEL3_FFT() B%i%, 77+ 71—
SHDZA 77 VBEETH S, 72, K 4ITHFEL 72 oscar_comment 3% D E 153 T
WBZEBTDD,

4. M BE FF @

ABETIHRE7VL—2 7 =0 20T, AT4 777V —> a vy oz EREER <
JLF a7 RP-X LAl L 7z & ic o w» iR 3,

41 FHEEBEE

REIHETIE, BHREKEH~T P27 A2 LT 27 RP-XD 20T, #E7L—L7—
DN ERE R RT3 2 2R Y. RP-X 3 a7 & LT 648MHz TEIfET 5 SH-4A
a7k 8, 7r/eIL—% a7 L L T324MHz THIfET % FE-GA?Y % 4 5, Z Dfthffiz
DN=F7 27 IP 2R L c~T R =27 AN Fa7ThH5 (K10) FNHarzHxEY
A4 ¥ vy & 2 (32KB), F—4% ¥ ¥y 2(32KB), n—»/L A€ (ILM, DLM:16KB),
St E X €Y (URAM:64KB), 7— X1 =vy bR, £/, 7771 —%a7
Favyb—m—=3%2L77%7L—82THh, F¥F v 7/NR (SHwy#l) I I L TW»
% OSCAR-API Applicable 7—*% 77 F v ThH 5.

RP-X Niida e —L v YllfllZf 79 N—F 7 =27 %F24 a7 D SMP 237 7 A ¥ % H
BLTw3, Z7I9AFMTIIN—FYz7Ickdae—Lridilflizfrbinized, avs
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Fig.10 RP-X heterogeneous multicore for consumer electronics
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AFHi¢l3 Optical Flow 38 71 7' 7 4% v CHEBEEHfi % 17> 7. Optical Flow a15
R R A A E L, BEIL Wik 2 7 odES %R RO BEHED 2k
TH 5. AiHiiTIE OpenCV?® 54 75 VHND 70y 7= v F > 7% Parallelizable C
S cIEE LT s a R, Tay sy Fr SETIRANNGE Tay 2k
MHEN B AL SEIL, 2 R THNIET 270y 7 28R L CEERY MV EERT 5.
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Fig.11 Experimental results(using accelerator compiler)
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TIELLBIfET 5 2 & 2R L 72,
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