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A Cache Managing Strategy for Fast Media Data Access
Hyun Ju Moon" - Sukil Kim'!

ABSTRAT

Multimedia data processing in streaming pattern contains high spatial locality and low temporal locality. This paper has proposed a dynamic
data prefetching scheme that fully exploits the regularity between memory addresses referred consecutively. Compared to the existing data
prefetching scheme, the proposed scheme can reduce data prefetching error when an application divides an array into smaller blocks and
processes them block by block. Experimental results on various media benchmark programs show the proposed scheme predicts memory
addresses more accurately and results in better performance than existing prefetching schemes.
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while 7,(A ,,) is begin issued do
if 7, do Not exist in 2DRPT then
// Let 2DRPT be a 2D Reference Prediction Table.
Put I, to 2DRPT; //
create entry for 1, in 2DRPT.
2DRPT(I,., Posty) = Ay ;
2DRPT(I,, S$))=0;
2DRPT(1,., S=0;
2DRPT(I,.,Cg)=1;
2DRPT(7,.,C,)=0;
do nothing ; //No prefetch
else// entry for I, exists in 2DRPT.
C,++, /fincrease C,.
end if

if (C,==Cr && en_2D==true) then// prefetch by S,

prefetch A+ S,
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c,=0;
else // prefetch by S
if S,==0 then // do nothing
clse
prefetch A 40+ Sy
if A 4, ==P .+ S, then //prefetch expectation is correct
if en_2D == false then //no stride change in 1-Dim
Ci#t; //continue counting no. of elements
end if //otherwise C p is fixed.
else//prefetch expectation is fault
if en_2D == false then //new stride has met here
en_2D = true ;
end if // set new S,
C,=0;
S2=A atr— P oaar +
end if
end if

end if
end while
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#3 en 2Do| truecl™ C€,=0% A7} HAE o F o
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FEsAH25]. =, AA A EHelEE ATOM AE#H ol g
7 A4 geo) Balol2g )Wl load/store o)
o) A8 As(vlmal = 359 AN A 85 5 8
nSEE s,

(E 1) HX[oj2 =23

image/
frame size

program

description data source  |input size
module e i

transforming tool for
mpegZenc | digital video stream
(compression)

image frames of

MR 242
VUV By | 00| 008

transforming tool for
mpeg2dec | digital video stream  jmpeg video streamsg 4Mbytes | 256%242
(decompression)

compression standard for| image files of

Sequence| C,| Cgrlen2D| P aaur S| 82 predl;‘?tjlf::lczrror
1 0| 0| 0 [53705034 [ 0 0 O
2 1 | 1| 0 |53705038 | 2 0 O
3 2 | 2| 0 [53705038 | 2 0 X
| 3| 3] 0 |537050300 | 2 0 x
5 44| 0 |537050392 | 2 0 %
6 4 | 0| 1 |537050401 [ 2 9 O
7 d |3 1 | 537050403 | 2 9 X
8 £ [ 2 1| 537050405 | 2 9 X
9 413 1| 537050407 | 2 9 %
10 4 | 4 1 | 537050409 | 2 9 x
11 42 | D 1| 537050418 | 2 9 X
12 4 | 1 1 | 537050420 | 2 9 x
13 4 | 2 | 1 |537050422 | 2 9 X
14 4 | 3| 1 |537060424 | 2 9 x
15 4 | 4 1 | 537050426 | 2 9 x
16 0| 0| 0 |537060384 | 0 0 O
17 1 | 1| 0 |5370503%5 | 1 0 C
18 2 | 2| 0 |53705038 | 1 0 X

] ; 100Kbytes| 172x189
Cipeg image .ppm format e
; decompression standard | image files of | - '
dipeg for image jpg format Erlbiget | Lieeiey
5 image compressing image files of | . | SRR
e tool raw format GuBbyiey] B0
o image decompression image files of AKbvtes | 756x756
4 tool E format :

(b) <52 W3}
(T3 3) HHE 2ol 23 &= diF

2ge 98 ¢4 ZTeaYor: MediaBench X vk
= MPEG, JPEG % EPIC Z2ag d4sg
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cache miss
improvement

/" l —&— BASIC

2 —a—O0BL
—&—STAM
; § . —%—RPT

—¥— 2DRPT

0 . .
2k 4k 8k 16k 32k 64k 128k 256k
cache size

(a) cjpeg
cache miss
improvement
8
6

- —-

0 . R N
2k 4k 8k 16k 32k B4k 128k . 256k
cache size

(¢) mpegZ2enc
cache miss
improvement
5

2k 4k 8k 16k 32k 64k 128k 256k
cache size

(e) epic

DICIOf CIOIEQ) WHE RZE 2B Al 29 Z& 17

(2" 4™ & + 31%°] 2DRPT 71| 7]&9
Z 7I¥E vIdt AA vz Fago] M 2
¢ < 3tk &, 2DRPT 7[%¥o] 71&9) 7]el u|s}d]
Z 450 Br} AHE Ho9FErh 53] Chen® RPT 7]
ol "3t Y50l %S & + Utk MPEG EE¢
7%, 2DRPT 7%l o& 4% Fio] F3i5tA Uehgde
B ol MPEG EEo°] 2344 wd& AHgste FHAA
BTG ol F27t FEHOE Wo] Y-S BAFE
Zoltt,

(¥ 5 (2¥ PoA FAe A%

[
ro o O

< - ¥9]E Chen9

cache miss
improvement
2
—e—BASIC
—&—OBL
—a&— STRM
1 ——RPT
—¥— 2DRPT

0 R N A
2K 4k 8k 16k 32k 64k 128k 256k
cache size

(b) djpeg
cache miss
improvement

2k 4k 8k 16k 32k 64k 128k 256k
cache size

(d) mpeg2dec

cache miss
improvement

2k 4k 8k 16k 32k 64k 128k 256k
cache size

(f) unepic

(38 4) Meol@ 71goll o2 FHA| DI2 Ble| ZUAE



18 EMH2I=B=2X A K11-AZ HI1=(2004.2)

number of
prefetch

number of
prefetch

@ERPT
B 2DRPT

= -

total prefetch valid prefetch late prefetch invalid
prefetch
(b) djpeg
number of
prefetch
15000 ORPT
H 2DRPT
12000
9000
6000
3000
0 .
total prefetch valid prefetch late prefetch invalid
prefetch
(d) mpeg2dec
number of
prefetch
BRPT
B 2DRPT
total prefetch valid prefetch late prefetch invalid
prefetch

(f) unepic

(28l 5) MolE HlojHe| fREM Hln

total prefetch valid prefetch late prefetch invalid
prefetch
(a) cjpeg
number of
prefetch
100000
@ERPT
80000 Rone
60000
40000
20000
0 ‘ Feem |
total prefetch valid prefetch late prefetch invalid
prefetch
(c) mpeg2enc
number of
prefetch
200000
@RPT
B 20RPT
150000
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