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Replacement Policy for Compressed Cache Based on Modified LRU

TIAN Xin-hua, OU Guo-dong, ZHANG Min-xuan

(School of Computer, National University of Defense Technology, Changsha 410073)

Abstract This paper proposes an improved compressed cache replacement policy——Modified LRU Replacement Policy for Compressed
Cache(MLRU-C) based on modified Least recently Used(LRU) policy for improving compressed cache replacement policy. MLRU-C can use the

extra tag in compressed cache to construct shadow tag mechanism, which can detect, predict, and correct bad replacement decisions made by LRU

policy so as to improve performance of compressed cache replacement policy. Experimental results show MLRU-C can decrease L2 compressed

cache miss rate by 12.3% compared with conventional LRU replacement policy.

Key words shadow tag mechanism; compressed cache; replacement policy

1
cache cache
cache cache
cache cache 2
cache U cache 2
cache (2-4] 1
2 2
cache
cache cache
cache cache cache
cache cache
tag B4 cache
cache cache
tag tag LRU
LRU cache (Modified LRU
Replacement Policy for Compressed Cache, MLRU-C)
MLRU-C LRU
L2 cache
2 cache
cache 1 L1
cache cache
L2 cache cache

(Simple Frequent Pattern
Compression, S-FPC)

Alaa (Frequent Pattern Compression, FPC)
m 32 bit 1 4
64 Byte
cache 16 2bit 16

cache

cache

L2 cache

L1

4 Byte

cache
L2 cache

A

L1 I-cache

L1 D-cache
(

A

)
L1 Victim Cache

v

| L2 cache ( ) |

1 cache

/bit

00 0
01 8 bit
10 16 bit
1

L2

cache 8

2 tag

1971 )

2007-10-20 E-mail

(90207011)

xhtian@nudt.edu.cn

—7—



8 tag 4 64 B
cache 8 cache cache
4 tag tag cache
tag 1 bit cache
tag cache size
tag cache cache
cache ( ) 64
cache cache 6 bit cache
16 cache size 4 bit
tag e _Qs_?
regtlicee tago | tagl __;__| tag7| |block_0| block 1 o block_n
1 6 4\ cache size
| cache size tag ‘32 bit ' -
cache — Gizet) x 32 bt _
2 L2 cache
3 MLRU-C
3.1 LRU
cache LRU
cache
LRU
2
1) cache cache
MRU MRU
cache cache O )
cache
(2) cache cache
cache L ) cache
cache
LRU cache
U (Untag Block)
3.2 tag
cache tag tag
LRU tag
3
tag tag
(MRT)
| MRU| | | | LRU mg| |
RU_ A 7 W f
D L
16 bit P 2bit
pPC
SBhit Lbit Ly 1bit
tag pC HL tag
3 LRU tag
cache 8 tag 4 cache
8 cache
cache tag
tag cache
PC 16 bit

8

cache cache
tag tag tag cache
tag tag tag
8 cache cache
tag cache tag cache cache
tag cache (
tag ) tag tag
tag cache cache
cache tag tag
tag
tag tag tag
tag tag tag
cache cache cache
cache tag tag cache
cache tag tag
tag 1 bit tag
tag PC 3
cache PC 16 bit
L2 cache PC
16 bit L2 cache cache tag
LRU
33 LRU cache MLRU-C
331
cache cache
MRU MRU
LRU cache
tag cache tag
tag cache tag
cache D
3.3.2
cache
tag cache tag cache
tag cache
cache tag cache
L cache
tag cache cache
cache tag
cache
cache tag HL(Hit Live Block Flag)
3 cache tag
cache tag HL
tag cache cache
tag LRU
HL 0 tag tag cache
L U
333
cache cache
(Mistake
Record Table, MRT) 3 MRT
2 LRU
16 bit (2 bit) MRT  Hash
2000 PC



3.34 MLRU-C
cache tag LRU
cache MLRU-C
LRU MRT
cache
1) cache  cache cache cache
MRU 16 bit
tag PC
(2) MRU (
MRU) LRU cache
tag PC  MRT
LRU MRU
3) cache cache
U LRU MRU u
U
cache LRU
4) tag tag
cache ( tag )
2 tag PC MRT
1
MRU LRU cache tag
MRT tag
cache tag cache
PC MRT
(5) tag
tag tag HL
tag PC MRT
MRT
MRT
(6) U
MRT
4
4.1
MLRU-C cache cache
DinerolV
L2 cache LRU, OPTE!l  MLRU-C
cache DinerolV cache
4
1 MySQL
MySQL
4 X
Ref(x) X cache V(x) X cache
cache PC(x) X
16 bit( MLRU-C ) ReuselD(x)
X cache (

OPT )

(2) MySQL
SimpleScalar Sim-Cache
cache Spec2000Int
6 (bzip2, gcc, mcf, parser, twolf, vpr)
SPEC2000FP 4 (art, equake, mesa, swim)
10 300
M L2 cache MySQL
cache L1 cache
64 KB LRU 4 cache cache
64B L2 cache 1 MB
(3) MySQL
4) DinerolV
LRU OPT MLRU-C cache
cache
@ ®) (4)LRU, OPT,

x,Ref(x),V(x), PC(x)

ReusedID(x)

MLRU-C Cache

/'

v

()]

x.Ref(x),V(x),ReusedID(x),PC(x)

MySQL

—

4 cache
4.2
OPT cache
OPT MLRU-C cache
2 10 LRU,
MLRU-C OPT L2 cache
MLRU-C LRU
OPT L2 cache
MLRU-C
2 L2 cache (%)
LRU MLRU-C OPT
bzip2 17.80 16.56 15.88
gee 0.65 0.54 0.41
mef 61.88 59.40 58.95
parser 17.59 14.78 12.76
twolf 7.22 4.93 2.82
vpr 5.84 4.18 2.91
art 30.20 25.16 2237
equake 55.37 51.15 48.14
mesa 23.70 22.89 18.43
swim 59.90 46.23 38.15
avg 28.02 24,58 22.08
10 twolf
LRU, MLRU-C, OPT
7.22%, 4.93%, 2.82% MLRU-C
L2 cache LRU 31.7%
OPT L2 cache LRU
60.9% 10 LRU, MLRU-C  OPT
L2 cache 28.02%, 24.58%
22.08% MLRU-C LRU L2 cache
12.3% OPT LRU L2 cache
21.2% MLRU-C cache
cache ( 16 )

—9—



