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A Proposal of Offload Structure for Cell Broadband Engine

TosHIAKI KAMATA, ! YURrr Nisaikawa | f1
MasATO YosHimI 2 and HIDEHARU AMANO !

In this report, we propose an efficient offload mechanism for parallel and
distributed prosessing environment for a cluster with Cell Broadband En-
gines(Cell/B.E.). Accelerators have become more prevalent in recent years,
however, due to complexity of It’s programming, it is still hard to implement
program codes.

In order to reduce programming cost, we propose an offload mechanism to
use computational resources of Cell/B.E. efficiently from general-porpose pro-
cessors in the cluster environment. Using this mechanism, programmers can
easily take advantage of the Cell processor’s computational resources.

As preliminary evaluations, we show the transfer rate between node and host
machines, and benchmark performance of parallel application.
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Fig. 3 Outline of cluster contains Cell/B.E. and x86 processor
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#include <stdio.h>

#include <stdlib.h>

#include ”vcell_runtime.h”
#define NUMSPE 8 // Number of SPE

#include <stdio.h>

#include <stdlib.h>

#include ”vcell_runtime.h”

extern unsigned char buf [BUFNUM] [BUFSIZE];

int main(int argc, char *argv[]) {
// buffer for SPE
unsigned char buffer[1024]
API_Initialize();

int main(unsigned long long spe, ...) {
API Main(spe, my_func);

for (size.t i = 0; i < NUMSPE; i++) {
SPESend (i, (void *)&buf[0],
sizeof (buf));
SPERun(i); return EXIT_SUCCESS;

} }

for (size.t i = 0; i < NUMSPE; i++) {
SPERecv(i, (void *)&buf[0],
sizeof (buf)); }

void my_func(void) {
// Do something.

}

API Finalize();

E6 7077506 (/—FHl)

Fig.6 Example of program(Node machine)
return EXIT_SUCCESS;

R5 70275 L50—f (A M)
Fig.5 Example of program(Host machine)
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Table 2 Environment of evaluation

Intel Xeon SONY BCU-100
CPU Intel Xeon 2GHz Cell Broadband Engine 3.2GHz
Memory 2GB 1GB
oS CentOS 5.4 Yellow Dog Linux 6.0
Compiler gee 4.1.1 ppu-gcc 4.1.1, spu-gcc 4.1.1

R 3 Cell/B.E. ® DMA 3% & o3 E Hilk
Table 3 Compared with DMA transfer on Cell/B.E.

Throughput

DMA Transfer (PUT) | 14.5 GByte/sec

DMA Transfer (GET) | 23.3 GByte/sec
Gigabit Ethernet 165 MByte/sec
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Fig.7 Relation between number of SPE and execution time. (horizontal line shows execution time

of general-porpose processor.)
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Fig.8 Speed up ratio (compared with 1 SPE.)
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