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Abstract: Many-Core CPU preferring software-managed memory hierarchies than the Cache memory hierarchies
owe to the area and power consumption. Software-Managed memory hierarchies need soft explicitly managed the
data placement and data transfer. This paper proposes an easy data tiling method compilation techniques for these
large memory objects such as large arrays base on the program loop characteristic and the scale of program data.
This method is easy carry out in the compiler and has the equal efficient as the loop and data tiling method. The
experimental results of several benchmarks show that this method can outperform the loop and data tiling method
when this method may acquire additional data locality in the memory on chip.
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2.2 EHIFFR
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for (t=0; t<=T-1, t++) {
for (i=1; i<=N-2; i++){
for (j=1; j<=N-2; j++){
alilfil=
(ali-1][-1]+a[i-1]01+ali-1][+1]+a[i][-1]+a[il[i]+a[i][i+1]+ali+1][-1]+a[i+1][j]+a[i+1][i+11)/9.0; //S
}

}
}
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t af*1[*]
i a[*1[*]
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e 2 Jino i R A B AN BE 1 AR AR R I A I BRI R IR AT 43 B SR 5 AT
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Local Type aa[3][N];
for (t=0; t<=T-1; t++)
{
DMA_get(&a[0][0],&aa[0][0],N*sizeof(Type));
DMA_get(&a[1][0],&aa[1][0],N*sizeof(Type));
for (i=1; i<=N-2; i++)
{
DMA_get(&a[i+1][0],&aa[2][0],N*sizeof(Type));
for (j=1; j<=N-2; j++)

{
aa[1][j] = (aa[0][j-1] + aa[0][j] + aa[0][j+1]
+aa[1][-1] + aa[1][j] + aa[1][i+1]
+ aa[2][j-1] + aa[2][j] + aa[2][j+1])/9.0;
}

memcpy(&aa[0][0],&aa[1][0],N);
memcpy(&aa[1][0],&aa[2][0],N);
DMA_put(&a[i][0],&aa[1][0],N*sizeof(Type))

Kl 2 seidel F2 /510 FF 1 £ 43 Heor i 1
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3) Ml EAERANRALMET a i) 34T HEAH I 2B i KB =L R BN P A RAT REE,
TR 5 BEXHEIA § AT 43 B AR AE ) 3, 5040 a B — 4k 1% 3 AUy il 2 IA)A7-E U A7 30 1Bl 1) 70 28, DD e A 1) 040
X4 KA block+2, it i LLSEBLAE — 4k 1= 3 A7 [ Z 8178 b A7 r (0 il Jm) vk R J e AR e i 1 3 B,
Local Type aa[3][block+2];
for (t=0; t<=T-1; t++) {
for (i=1; i<=N-2; i++) {
aa[0][0]=a[i-1][0]; aa[0][0]=a[i-1][1]; aa[1][0]=a[i][O];
aa[1][0]=a[i][1]; aa[2][0]=a[i+1][0]; aa[2][0]=a[i+1][1];
for (j=1; j<=N-2; j+=block){
DMA_get(&a[i—-1][j+1],&aa[0][2],block*sizeof(Type));
DMA_get(&a[i][j+1],&aa[1][2],block*sizeof(Type));
DMA_get(&a[i+1][j+1],&aa[2][2],block*sizeof(Type));
for (jj=0;jj<block;jj++){
aa[1][jj+1]=(aa[O0][ij] +aa[O0][ij+1]+aa[0][jj+2] + aa[1][ij] + aa[1][ij+1]+aa[1][jj+2]
+aa[2][jj]+aa[2][jj+1]+aa[2][jj+2])/9.0;
}
DMA_put(&ali][j],&aa[1][1],block*sizeof(Type));
aa[0][0]=aa[0][block]; aa[0][0]= aa[0][block+1];
aa[1][0]=aa[1][block]; aa[1][0]= aa[1][block+1];
aa[2][0]=aa[2][block]; aa[2][0]= aa[2][block+1];

[ 3 seidel F& /7 FA MG IR 43 B 5 504 7 SR i) 2
2.3 RiZFSFLIMEKIESLS
Y BEAR S EAHE LR W 4 TR,

1o A5IEHS 2.0 b BB O MR IS A B v BT A T RO AE 25 AR ) B Uy A7 Y L

2. FRHT LAEE IR R EUR N R O 8 FR L EAT AN W 1 2 1) Hodis 20 e mr 47 1) .

3. AIRRAS AR AT UG ) 5347 AN W AT U ) 4.

4. FEAT G HGIAAR AT U G A 2 ZEANPE IR > B, BEARA IS o (R I 5 v e B P9 A7 B AR B0 X S B A A i 1.
5. AT Hohis 2 D 4 A G Kot A% ARG 45 oA

K4 gi as ScBLHESE
3 W5IWIE

# O T matrix-multiply,fdtd-2d,seidel jacobi-2d X 4 ARl i SRR IR R AT T OS2 00 S K IR IS Ok
PlayStation 3 Cell Broadband Engine,3.2GHZ, % 3455 4 Yellow Dog Linux release 5.0,Cell CBE SDK2.1.

Cell I-1¥) Local Store £ 256KB, 48 3 3= Al 5 504 B 8 4 B J7 ik, DR s AR il S AN B b N A7 A
SR DR RURUE A0 B NAE R 0 N IB AT I N A D TR R A ) 1,1/4,1/9,1/16. 4% 45 GG R 73 th
KB 53 e )5 i TR RR 4 Classic Tiling, A SO 5 A6 415 B4 45 1) 711 o) UK 23 B 75k i Our Method. 35 56 44
P 38 W K 22 B ) RS, P B 7 2 A A 1 P BB A 4, {EL2 7 R LR 5 ) 8RS B0, Our Method 4 BE 42
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TH2) 10% 26 A7, 5256 5% LERCR a1 5 s,

2500000 ® Classic tiling 7000000 W Classic tiling
2000000 (6KB) 60000001 (6KB)
1500000 ® Our method 5000000 W Our method
(6KB) 4000000 (6KB)
1000000 - Classic tiling 3000000 - Classic tiling
(12KB) 2000000 - (12KB)
500000 - H Our method 1000000 - B Our method
0 ‘ (12KB) 0 (12KB)
Sizel Size2 Size3 Size4 Size1 Size2 Size 3 Size 4
(a) Matix-Multiply (b) Fdtd-2d
3500000 B Classic tiling 1600000 — | Classic tiling
3000000 (4KB) 1400000 (4KB)
2500000 = Our method 1200000 = Our method
2000000 (4KB) 1000000 (4KB)
o 800000 o
1500000 - Classic tiling 600000 Classic tiling
1000000 - (8KB) 400000 (8KB)
500000 | ® Our method 200000 - ® Our method
0 (8KB) 0 (8KB)
Sizel Size?2 Size3 Size4 Sizel Size2 Size3 Size4
(c) Jaccobi-2d (d) Siedel

B 5 4 SEUERL R ER I 18 304 Btk e b
4 HXRE

ASCHR M T —FiEHXS SMMHS 1] 53 B B 30 70 He 73, S AU e 76 21 45 4 0 i) JEURLASE, A 4t R 7 T
ot S A0 b A A7 ER) Je 3 D 56 10 748 JO i B0 A 90 bl o Bk, AT A B IR A B 0 sRAS B0 A2 I A5 5 IR A 2
BRAE T AT AR IS 00 i 7 B T I AT 3% B 1 4 o TR e AR e T VA G 25 K DA AR 24 SR 3R 45
28 23 W AN B AT LI 1) Ja F P B 5 5 BRI A A7 0 Bl 22, T DA ons L AT A 30 A8 e A1 3 0 SR A e PP AR
He A% 7 AR CUAL S B P 20 SR B0 70 BT 3 A8 G PR SCBL B 5 T R A R TR PR AR AR R AR B B 5
(K9 1) BT A ST R PR REAIL A0 AT B DA WY St Fg A0 3

HE— D10 T AR B A SO 5 A Bh A BT VA4 40 5 1 4R 8 (3% T Bl 25 ORI X Tl 5 €6 P82 iy vk 1y Mo
AT AE SMMHS R ZR S AT 2K R v U A7 B i AL AL oA,
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