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The Cache-Core optimization on Multi-CoreProcessors
considering several overheads

YOSUKE MORI,t AKIRA MORIYA,tt NAOKI FUJIEDAtt
and KENJI KISEtt

The number of cores in a processor increases. If several cores access to the main memory at
the same time, the memory access latency increases. The Cache-Core architecture is proposed
to reduce the centralized access to the main memory on multi-core processors. The Cache-
Core aims to support other cores supplying data as well as a hardware cache. The Cache-Core
is software-implemented cache. In this article, we optimize the Cache-Core implemented on
SPE of Cell/B.E. considering the software overheads and the communication latency. We

report the evaluation of its performance.

1. LC®IC

oty yogER EEERL, Fv AcEROa
TrRER LUV Fa7T oy hSL{BRELTY
3. 5%, FEAEMOBECX DB 0T EHYE
feA=——ar7rayyAt@mhs LE1503.
<VFarTatyy k7T U r— a YoXxE|
HEED, BROATICLERICERAIRESTBL
TUEOHEEEL LN TES. LHL, TDH
ETRa7olinc 7 7Y r— 3 Y OXHIELEN
oG hIE, HFEhBEER LB LI TE
T Fle ALV ABYADT—2T 72 ADEHRH
RMVRy I iz, fHEeha7HBowshn & i ttaE
AR UL,

TOXSBEREMS, BRIV FaTTutyy

T HRIEARY THHHRTEN
Department of Computer Science, Tokyo Institute of
Technology
T+ BORIEAE RERMREBTEMAN
Graduate School of Information Science and Engineer-
ing, Tokyo Institute of Technology

DOAT7DFFEL LT, a7 \0F—24tiaxkiE
ZHNLT 3% vv207Y OWEREDTNS.
Fryaa7BVI7 v TEEDFYY Y 2T 0
T LBEITTS. e, TV —a veEFT
337 GHEa7) L2 F—&Fvyyiak UTHgE
T5. Thbb, Fyyaa7RHEaFTicHLT
F—RBMBETEICLT, BELATVIDRENA
BYT I RRERDEE, EEEON FEEET.

AR TIE, Cell/B.E. @ SPE ICFtEa7 L++y
YadT7RRETSE. TTIUS—vavBEREER
LEDF Yy aaT7DVI NI TF—/IR—\y K
LHEEA—IN—y REITT 5. ZORAERI D
FyyaaTER#ECTS. £l Fyyiaar
DHEEERF L L T 3.

AROBREDBNRS. 28T, Fyyyaa7o0
THAEEIC OV TIINS, 3ETRHIARALLT
fToleF vy oo a7 DREHICOVTENRS. 4ET
Fyy a7 OFMLERETS. 5ETELDS.

-105 -



1 void vec_add()

2 {

3 for (j = 0; j < N/M; j+9){

4 DMA(a+j*M, MEM_ADR, M#sizeof (int), GET);
5 DMA(b+j#M, MEM_ADR, M#sizeof (int), GET);
6 vait_dma();

7

8 for (1 = 0; i < M; i++)

9 clj*M + 1] = al[j*M + 1] + b[j*M + 1];
10

11 DMA(c+j*M, MEM_ADR, M»sizeof(int), PUT);
12 wait_dma();

13 }

14 }
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}

1 int mem_ld(int addr)

2 {

3 int buf;

4 DMA(&buf, addr, sizeof(int), GET);
6 vait_dma();

8 return buf;

7

8

9 void mem_st(int addr, int data)

10 {

11 DMA(&data, addr, sizeof (int), PUT);
12 wait_dma(Q);

16 void vec_add()

16 {

17 for (i = 0; i < N; i++) {

18 int a_i = mem_ld(a + i*sizeof(int));

19 int b_i = mem_1d(b + i*sizeof (int));

20 mem_st(c + i*sizeof(int), a_i + b_i);

21 }

22 }
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