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Abstract

In recent computing systems, LRU replacement policy has been widely used because it can be

simply implemented and applicable to most programs. However,

if the working set size of the

program is bigger than the actual cache size, LRU replacement policy may occur thrashing problem.

Thrashing problem means that cache blocks are consistently replaced without re-referencing in the

cache. This paper proposes a new cache management scheme to solve the thrashing problem in the

second-level cache. The proposed scheme measures per set reuse frequency using EAF structure to

find thrashing sets. When the cache miss occurs, it tests whether the address of the missed block is

stored or not. If the address of the missed block is stored, it means that the recently evicted block

is re—requested, so the reuse frequency is predicted high. In this case, the corresponding counter of

the set is increased. When the counter value is bigger than the threshold value, we assume that the

corresponding set shows high reuse frequency. The proposed scheme assigns the set with high reuse

frequency to the additional small size cache to keep the blocks in the cache for a long time. Our

experimental results show that the proposed scheme improves the IPC by 3.81% on average.

» Keyword : Thrashing, L2-Cache, Bloom Filter, Cache Replacement Policy

[. Introduction

O']E[j é 8ok
AR5 AG ST B4R A o] B
2 gk A A EUﬂ P J

A= ZRZAAM A= o] hdskal tiiat o] R0
A8 71538k LRU(Least Recently Used) mA| A Ho] da] A&
Atk LRU mA G AL A Ee] 9li= ofe] B55 FollA 7H
FEet HHA B2 E58 wAA7]E Zolrt LRUE Al
2 A o] Foba] HZe ARENE BEEo| tA] ALEE
S0 - F3pH ol SRk T2 Elo] gl
HE A ARR-SL717HA] AlRto] @2l A A SE2 o)A b
OJE|E &3 07 ARR-Sl=t 1 WS A9 AvEY 2

r\r ST

RIE7h 58 7

$-olE LRU7F Asoll £4 &2 93-S v|x]7] "t} LRU A4
71Ho] 71319 A A= ASE FTolA 7 EA7) H

* First Author: Gyu Yeon Sim, Corresponding Author:
*Gyu Yeon Sim(sim.gyuyeon@gmail.com),
University
**Cheol Hong Kim(chkim22@chonnam.ac.kr),
University

Cheol Hong Kim
School of Electronics and Computer Engineering, Chonnam National

School of Electronics and Computer Engineering, Chonnam National

* Received: 2016. 11. 09, Revised: 2016. 12. 06, Accepted: 2017. 03. 12.
* This research was supported by Basic Science Research Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Education (NRF-2015R1D1A3A01019454) and also supported by the

MSIP(Ministry of Science,
Center) support program
communications Technology Promotion).

ICT and Future Planning),
(IITP-2016-R2718-16-0011)

Korea, under the ITRC(Information Technology Research

supervised by the IITP(Institute for information &



10 Journal of The Korea Society of Computer and Information

= ASE ZRae doly A MY A 2E A7)t
ANF1e] 27180} A FHo] AJARE-EE dlo|elEo] MRU 94|
A LRU SIA744] o&gt & A& o2 WA= 7|qk & 4 ZFo]
WAEEA] kol Al 9] Bg-Eo] AA "ol A Hi= 499,
olgft A& 714 228)/d(Thrashing)o]gtar i}

LRU-Friendly

High Reuse

—— Low Reuse

Thrashing

Fig. 1. Cache Thrashing

d
o
—_

° LRU A AL
1% }o% LRU7} 7H41¢] 455
o2 A LRUZ} a&4oz A}
7} =2 559 7 49 AVE

3l Qo] wkEH o g dwAlsl= A9 H/\}%
EE550] Aqlel AEFH R B o] i
WAetE 7dg-olt). ool wkal, 2 de] Ty a}
ARE A9 E550] WA oR g HuHA
9] ANAHE A7) =29 MRU $4]elA4] LRU 9
g o =T R R e o e e P B Ao
1A ZatA 2o=2M AlH E8ES AZetA A

e

o,

(i
. o=

ji

ol

l

¥
OFD o, cﬁi

Mo ox
B
~

- 1o

oo =)

= JN

W
J‘ulﬂ

C, Dol

fo 2 P Jo T
o K1
2 3
2y
o rlo
_EL
e

y oM.

= q

W
[ i

o
oft o
r°“

>
\u

A% Wy
s,
GESE
Q77 Sasgleh el WA B9 A6l A A
o) i A AshA slof A9 8] ZA Hoix

=AE ddatr] HAsiM wAg ] B3 &

<
=
A
Sid, old 7ol LRU w4l AN Aol A 2%
9 dolElE 1 o wakehe Rlo] ohek, HolE F Uy
= o) w5 B 1e 3 S oo n
B dolEE FAAE A0l BT 5 oiA A4l &
4 PPN F Yuk. 0l AN 71E AFEANE Fh
% vigoR BEEY A B4 dASHL 2 B2 8
2 AME BHS dSstel AAE WEst A oS 2
B el 235wl SIS o ol BSEe
§}

ozH 7HH4 95

olAH AT AFES -2 Al EF
A o] Aol Ao E5t o
AE sfdstea sl shAwk 012
& zeagEd dajM=

¥ g o

“ H
A FEAA AR REAE RS AAT + A0,

4-7]. ol iR ZRIHNA WIS A= 7]l

gk Ho] 2 MEd| sl d5skA EEEA kol Hl S
ZEE 7F - AolskA v Aot o] A5 %A
Il %] A7) AAY ARG FHEs B A Ed
Al Hof Aol T ARt ddEE dld AECNA

A&A o7 o] WAsHA ok 19 2% o]#d A
<>l - FEAA e ammp #AntA] AEE FE
A% A9 9 (conflict miss) = YEHITE 7l2F0] AES]
WS E e A252 A5 A9 45 dHepdlsd], AEd
upe} o1 ot g Aol As gelEd 4 Qlrk

B =R E olo &elsle] 2} Wl A4 Q] 2S¢
stA717] A8l A2 719 ASE 22F dlel F7fstaL Mq
do] Eo] MAlEh= NEESS BX8lY o] HEES F7HAA
Aol Fgtozn 2ol wol TSI Qe AL%OHH
AR 7Fs Aol SlE 550l 22 #d Aol o

Al sk 71 Aljtskaat .

L

s

H
z
&
]

H
R

ammp
9000
8000
7000

o 6000

SSH

S 5000

£ il
i M; nii--
il

1000 ||

Fig. 2. Number of conflict misses (Per—Set)
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