FEFEN SR
IPSJ SIG Technical Report

W

2007—0S—104

200771731

77 ANVDEBRICEIS T4 A0 F vy aDEy bED
RRBYZRAVCERTZITVIA

PREE T gk faat

BAH #r 1

KA i 11

PALAREERE RSB TR 11 SR I T

BT, 77 MVORBICED F4 A7 F vy P aOB®-T NV TY XL EIRET 5. BE, T4
AT Fey T aQBEBRTIIVITI XLE, BENRFAEICEDSSbONERTHS. ik, T4 AT
Fry P a0ZRBEEAVWET NIV XLABEREINTNS. ZHS5O7 NIV XLTIE, T4 A
DF vy aDBRBENS, T4 AT Fvrva FICERLTWSE T 71V ORBEEBRL TT 1
AT F vy aDBRACANTNS., A/ TRETEIT7NITVXLTE, T4 AV F vy oD
REENS T 71 NV OREEBBRTZOTIIRL, ARV —F 4 VTV ATFLANERLTWS T 7
TIVCETOHEREANDZEIIED, XD T 7 ANV ORBBIIR T4 A7 F vy o0&

R EEBLTNS.

A replacement algorithm using the hit rates estimation of the disk
cache based on the properties of files
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In this paper, we propose a replacement algorithm for the disk cache that is based on the
properties of files. Most replacement algorithms that are widely used today for the disk cache

are based on the temporal locality of references. Some replacement algorithms utilize not
only the temporal locality of references but also the history of references to the disk cache.

These algorithms extract the properties of files from history of references to the disk cache. .
Proposed algorithm in this paper uses not only temporal locality of references but also the
properties of files. Proposed algorithm does not extract property of the file from history of
references to the disk cache, but uses information in the file system as the properties of files.

Namely, in the proposed algorithm, the properties of each file are extracted and the pages on
the disk cache are replaced based on those extracted properties.
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5.1 FHR; DRRICHBIZNSA—F
FHR; 13, Seq, FileSize, CacheSize X V3R
5. Seqld, 774NV EITHEET S filerastate
EWVD RN SEET 5. filerastate RN,
T7AINDFEZTHEITI eI, T7 AN —or
PR THEINENERTEIEE A NE L TH-
TW3. filerastate HEHIE, 77 1V AT LM
BEHELTWAR, 771V OFH L 275 BRICHH
LIRS = 2% )V THEINENEHERL, TORER
EANDHEEARTHS. LN T, 771V AT
LRBWTEBINTWSY, ZORFIITOEAD
B Tdh5. FileSize; 1, 771NV EITEETS
inode WEFEBHFO 7 7 A N OV A XDSBET 5.
CacheSize; 13, address_space B DA NT
&5 nrpages M SEG T 5. address_space i
X, 77NV ZEDTA AT Fry 2 DEBETS
e DIERZLERT SMEAERTHS. address.space
Witk DA NTH S nrpages 13, TDT 71 VD
FTFry 23N TNBR—VORERF>TNWD
5.2 FRR, DEBICHERNSA—H
FRR; R30I, 771 VOZHL OB
BEZE!D, 771 IVOHEBLAMTTON TS EEKZE
77 ANV ERBARFIARS 2N, Linux KB
WT, 771V OFHEH U, open Y AFLa—)L &
read AT ALAI—)VOHEETITO BD L, open
& mmap ODHEETITOHOD 2 FBEITMNTSZZ
LWTES.
open AT ALId—)l& read AT LI—IVD
HEETTI 7 INVOHRMLETSBE, 7710
NRZBREAM T, read AT L=V EHN
5. ZDH, read VAT LN ETV I L, 5l
BELTERALND 77 A NVT 4 AT TH Ll
THAXER/RDIENTES. T AINVTA AT
THR, TDT 7 AINT4 AV T 7 ERELUTH
BT T 71 IVDIET S inode DT RL A% AN
ELUTHF>TW3. inode I, inode NEHT ST 7
ANVIREDTNA R/ BN ENSHERTH BT
NAAD id EZDTNA ARNT—RICMT SN
inode @ id ZHF> T3, FNAAD id & inode
DidIZE>T, 771 E—RIZHENTE 3.
open Y AT ALId—)VE mmap AT AI—))
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DHERETI 7 INVOHmELEITIHE, 771V
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T4 AT F vy o EREELTOWAVNEAIZIE
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TAATFry T alTEBHTS. ZOT4 AT Fvy
T aZERT BHRIC, inode DERZEANT I 71
NVORBZHH T2, ZONEZTIBROERE
ANWBZET, 774 NVOHMLUDOBREZRS Z &
MEFETHS. LoL, BEICT7 71 VOREDNT 4
2T F ¥y all 771 IVONBENEHINTNS
RRTOTH LI, T ETINAEY ERHA
DY I EARERDED, HEBLEZTY I THIEN
TERW, LT, R=J T+ ERRETS
AEOHEHUIZBNTIRED T 71 NADFEHL T
HBMEHD T ENRETH B8, 2 BIHLAEOH
HUIZBWTIEARTETH 2729, 5l L oEEE
BAZBTBZENTERN,

T7 1INV OHHUBEZNTNOHETRIETS
BARITBOTH, TN X D id & inode D id IZ
£oT, 771NV E—RICHENTS. LT, 77
ANZEZFa—Z2HEL, BEROKERA NS
BREZRETS. £k, &< ZREZHIRT 3.
ZDED, 774NV ERZFa—2HEL, HHL
MR MR EF 21— IR ET 5.

—EHIBNICH 2 7 71 IA\OFHEM L OEEKE
HistoryCount; £ 95 &, FRR; 13, FRR; =
HistoryCount;/ 3 75_, HistoryCount; £75%.

5.3 GHR 8LV Diff; DHEEH

Linux Kernel 2.6 IZBWWT, ZER—J ORI,
read BER XD EER—IZFHL LS ELERN
BRI ER—UNEELRWERIITONS. F/-,
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&b, refill_inactive zone() MIEITN, Z DEEEKAT
BHMZ DO ONEEIT> TS, ZOBEKNTSE
NIA—FBRL, GHR BLW AGHR; DRHED
DEITI. TORRZERAWT, Diff; 2EHL, &£
DR—TVEBEMA DD T 2L IEEZMA
5. iz, i< BoET 7AWV ED read DERE
ZHIFRT 5.

6 BbbYUIC
ARETIE, 771NV ETOEAOEBICEDIL T
AT F vy a2Eoby NRORED D 2RV

BT IV TY XAIZDWTHRRE. 27 TU
ARZBNTI, T4 AT7Fryadby bR,
Ty EIZ 08 WEB L TWS SO A DR,
T7 A VDR, T4 A7 F vy a DR 5 RiR
b5, 2, BBTFAIINDTA AT Fyy T a%E
WRTZELEBRDTA A F vy a2kOby
FMRERMBBILEBHUREETHBDT, EDT 71
NVOBHELDT 4 AT F Yy a2BEMAD L
BbTA ATFryatkoby MRBMETET
ICEONERAN, By FEB/ETLAENVT 4 X
DF Yy o 2BBRIAONKELUTESN. £k, &
22 —F TEFEEMOBHRT VT XLDLE
Bffolz. AR, TORENS, B0 &5
BEEHOT7 71NV ERIBIZ, BWEREESZ
EWTED I ENG o7z, iz, AFHEZ Linux
A—FIVIZEET BHE, FEOEHOZDITHE
ERDBNTA—F W/ T B HEITDNTIRAE.
S8, EROFAKHERELZ>Ial—
Ta R, AFEOESEORRETSEED
IZ, Linux B —R)V LICREFHICLEFrv >
THEEEEL, IMEETOIFETH 5.
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