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Abstract
Recent technological trends make it possible for a user to use different computers, all
of which is connected to network, according to his occasional purposes. Supposing
such an environment, we are developing a distributed file system in the two-tiered
approach. This paper describes a distributed storage system that works as the
storage layer of the distributed file system. The storage system provides a virtual
disk on the network with a block I/O interface. Since it distributes virtual-disk
blocks and their replications onto physical disks on the network, it absorbs the
network distribution and provides redundancy. It is possible to construct a flexible

system by utilizing the information managed in file-system layer as hints.

gern


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－OS－94　　(10)

研究会Temp 
2003／8／4

研究会Temp 
－67－


1 EC®HIC

FEM Ry U bAE LT AV
B — 2y MTHERHER T S 2R RNICHRAL S
NBEIT RSz eEToNG, ERMOE
RRENA V& —F v MTERER S T zD
WA, —REECBO TR A v & — %y
N REBAY ADSL (Asynchronous Digital Sub-
scriber Line) ® FTTH (Fiber To  The Home) 72
LIS VEELZ, E7o, AR LAN (Local Area
Network) PHWEZERYy hAKRy hFr—e 28 3E K
DILERETBY, KEGEHmElbLT A7 —
F v NI FTRE R BRSO D H B,

—HCHERBEROE R bER, —~AD2—H
MRPUT & > THIL DR Z VDT 5 L 91
oTnb, 20k, ZhdDFIHH AT
RO —H M % 2 —YPHEYITEEL T 5 LB
ETTHE, Zhid, B OFIEREE T RO
B2 fRo ) TR CRHEHRIEG 0—BRE L TR
ADLIZEMTELN, ThETEHEHEry hU—
7 & O ERIEICB O TRHEICE M T
B — Vo ERIE L 3 BRIt oy —
MEZY, &FERRICHRVTD Z eiFTERn,

BT Z D &5 R ST, Firz it
HEBL LTOHRT v A VY AT L2 £
ELTW5, BEHCH > TRHICE K DIZLATF
DIRTHD,

o IFELFELRYy N ITHIETEDLZ L
IR B 5B BT 2 B D LAN E720C7
L. Ry MU =2 2 EUSREE 2R
DFy NI PR ERHT S -2y
NEA L 72 BB BEREE T b RFRAR T 7 A
NEEZITHI LM TEBRETH B,

o IEIERIIATVNIMIETESHZ L
CPUNT =R RXEVEE, T4 RAVEREGRE
DY Y — 2 DHH IR 8 T — 7 A
T—3aryRPCREI TR, VY—RDR
537z PDA (Personal Digital Assistant) X
PARER R CORHTEL Z e E Ly,

o XFESFERTFANKEENY - ICHIETE

0680

5Z¢&
HEA-YNEHF LT 7 A VMO D
2—-PFRSBLZY, —ADZ—PFR—DD
Ty ANVEEBOEMRTERLLLY T 54
. T ANVHBIIOESESE N -0
HDHM, EDEINF = THLTYLT 7
AND—EMEREEDD. RN T 74
HEZTHICT S Z EEE L1,

KFaTlE, ZOHWMT 7 ANV AT LR L
BRABDA BNV =V AT LDV TGRS, =
DHWMA R V=YY AT DL, Ry hT— 2108
feshieT + AV EERH LB OMET 1+ 2T &
LTRE=DDV 7 NI =T7RETHY., LE
THBEIT7ANY AT LKL T Ty 7RO
ANAVH =T == 2B RMET 2, KV 2T L
W RRRT 4 A7 0K Tay 7 oIE xRy hU—
7 L OB OWET 4+ 27 IO EREET 5 2 21
0, HEMEEZRINT 5 & & bIIREZHERT
b, ¥z, T ANV AT LTCREIEINDESEE
FRERERAN LV -V AT MY RELT
BXB5A 0 =T =2—ABRITILZLICEY, T
Oy 7 EEEY BT A0 Y. KOFKRT AT
LRESEDSTIREIC 2 5 LI T & 5,

PAF. 2fiClE. 77 AN AT LEHREFIHT
LA RNV =YY AT KIZDOWTRRS, BfE
LB DY AT LORFNTOWT 3T TARNS, 4
i, VAT ARG EORERIC DV TR
%, 5 WICHENSEERL. 6 iz Ao oL
T 5,

2 DAV ATLEREFIRT
BOWANL—UO AT A

KECIE, DT 7 A NS AT LE2ARNL—Y
JEE 7 7 AN AT LEDSRERT 5 Hikicon
THLELET, Z7ANY AT LEREFHT 5
BHA RV =TV AT DD GRR S,


研究会Temp 
－68－


2.1 PRI 7AWV RT LD _FEERER
&

* v N7 — 7 T S M5B L oIt
BTk, D7 7 ANV Y 2T BOGERDP S TEL
WHNTE, SFEIERPIZEAYTHON T E 724,
Sun NFS[21, 18] D kD MY AT L b BIFE S
h, 5HEHR Y U —2 2 v/ EEICE ot
HEe L TEAMCYALFIHSh T 5,

IR 7 7 ANV ZAF BE Ry NI —2
AL CNOFERICH L7 7 ANV BT 57
DOFAM L VD HRAGRLS, *y MT— I 2T
Ty A NE—TEET L 7-01lE, BTy
ANY =N HEL THOFHEEIEY 547~ K
LTI 7 AN —=NIIT I ERATEHEIICTS
REDEMH EOTRBBRETHL, LLrL., 2y
KT — 27 O KBBACITREN Y 2T L0%MK D
DKL, H—DT 7 A NP = NCIEHRE EPE
MIYL2DIFHNEETH 5, £EHOT 7 A VY—
NEHWBLEE, B - EHI A NPT S L
W) BEDD 5,

CDEDBREERRT B0, Fv vT—7
IR S h T2 2 TOFEREICT » A V2K
BE T 2 —NVAT 7 A4 )Y AT LOBIZEE
AT 5, 4,11, 2,3, LAL, ZhHEDY AT AT
Ty ANVER, T4 AV EH, SREORIN G &
BLTT 7 ANV AT LORE RT3 0 TIE
WM Y AT Lo T LESTND,

ZHUTH L, DHEPERIRILL Ty hU—2 24k
TH—-DMRT 4 A7 2 RETEIA RNV -V L,
COLTCIESERT 7 ANV —ERERET S
T ANV AT LEENOSDHT 7 ANV AT I
BREKT 27 T —F0 6 oW TN T 5
(7,13, 22, 20l AFClE. Z0kH>R7 T a—F
BT 7 AN AT LD ZFEERERGE L R S
LicT 5, “HEMREE b Ik Ty
ANV AT LORGT 2 HHL L THHEZ BT 5
ZECMMTCELDT, SFEIFELHEI[FTE S,

o ANV—VRTHHMEZFINL., 774
2T LBICH L TUIPHT 4+ 27 L [EkED T

0690

Oy JENOAMNA Y E =T = — A E{HA
LR T 4 27 2R kT LoDT, Ty AT
2T LBIEHING L TS £ S ERFREHAYA]
BThHbH, BIZIE Ry NU—Z%ZE L%
W7 7 AINVY AT LERBT 4 A7 L CEM
THZILLTED,

RNVF AT 4 TIRERIRE, A ZADEKRRT 7
ANY Ty JHEATEHRTELDT, 20
KBTIy ANET 7 ANV CTEIT 585
BT, B X M 2R TE 5,

HERY— N2 WD T, A= 54
IR TE 5,

ANV —VEoHRETE->TE. Tay y it
NTHEREEZITS Z 212 & 0 HIRAA IR
MEZRERL . THREE 2 ETE 5,

2.2

T7AIWVATLRBEARAMN V=V
D

ZREERERGAIC IR RIS RS, B H TR
EWEC RN DD, ANV —=YRIEMEL D
Ty I7NEDEIIFIHSh T L hoEHR%Z
Rl T, #Yeray ZENTERNE
aRD 5,

B, 77 ANV AT LB TEIINDIER
Y7uy EHoe N L TANV—=VBICE
ABZEICEY, ANV—=VRETOTay 7iEH
PEELTELDTIERWNEEZ TS, UTF
1. Zokokey b LTHIHTE 5 AREMD
H B EROBI%RT.

o 77 AT HT I AE—FR

77 AINVOLRMERP., —FTa s 5L
577 ANE =T VRICEZONE T 72 A
E-REZFHLT Z7AMREDEIITT
JRAINBEBGE, BIZIE HHTay
I SEEICEH SN D Z g hnIE B
T5709 7 DX vy Y 2 OFEE LB NR
WKHIZ D Z LI k> T B R FEoERE M
LTcE5s,


研究会Temp 
－69－


o Ty 7K S O R OFEM
BIZIE, inode DX INITRAFFT— 2SI
L5709 Ty ANDBRIIENhE Tay 2
vy s o HNEHOMENEER S
ZEICKY, Tay 7 EMEYRILTE S,

7 7 A NV OFEE ER

Ty A NVEREKRT S T0y 7 oEy, 7y
A N DFTAEBEHH T 2 FHEIC R E
THIEMNWTES,

<o ME#R

FAET 4 A7 DINR—F 4 ¥ g VHIRYI6 T
WBGE, BEN—T 4 v avilEEns s
Oy JI3ZFoNR—F4T g2 ML T
WHEIEENS LT 7R S hARnZ b %

AHRICL T Ty JEREIT) Z LM TE S,

7 7 AhE

TrAN, HBENVER T NI X—F 4
Ya NI AT 7 AR EFIHL T, K
EDTy 7 OMBEEICT 7 v A& hD
SIERICEIET 5 & O IChu#b TE 5,

DAL —U PR T LORKET

BHERR 2, IR D K57 7 A v
VAT LBREETTHE, KVAFLDAN L —
VRETIE Ry NT =2 2R TH—-OIRT 4 A
7 BT 5, FAETF 4 A7 DTy I /BEE Xy
NI =2 FORFTERS R OMELT 4 A7 DT 1y
I B/ EMIGSETANZITI> 2 LTk, R
MU=V TRy b =27 OB RIRINT 5, F
oo /70y 7 OB EEHOFEBICGE 2 8
Ik, TREZHERTLEEHIC. Tay 7
7 AMREDM EE2IIN 5,

BIZIE 1 Tld, RAR 1 TTay 7 ANNES
AENTND, ZOESARFIANLV-VRBTH
fMaxh, "AM1, FAN20OYRT 1 A7IT%

IR=F 4 a0 HEIYHT + 221K L CTHKE
FoboT, THET BT 1 2271 L THWS Dl
BEARICIZIEL < vy,

3

> >
[V

g r7od

NZEhEERAENSE, TR N2 T Ty
AT IRRTENLTHD, FBE. KRAN 2
MIuyr A DTARELEZTHEAITE. 3y b
U — 7 EnkldFER T, KA N 2 oYET 4 R Y
M7y AN ENS,

KEHITIE, B DY RAFLDARNLV—VED
REHT D2V TCRS, RENTH - TE, AT D
3REEMNT S,

o IFXF Ly MU —IIEHRE ST RS
BRI~ ORE

o FIEMEBITHERL Y Y —ZENDRHIG

o IFEIFERT 7 ANKENRY = ANDHIG

LB RRBRIEAN DX I

SR 0B F 3R 2 A 72 LAN L2220,
BB CHIRA ML=V 27 L EFHT 5
OITE, SEIERRy MU= ZRHEICHIRT S
NEND B, PIZITERRy T -2 28T 5 L.
WBEIREIC & > ULBEPIERITEP 720,
FAINZ0THZe’HY 55, CodafithT 7
ANV AT LT 2D &9 ZRBRIC hoarding &
FEEN S i 2 - TRHIG L T 5 [12, 14],

BARNV—=V VAT L TY, hoarding IRl
MizICH L. [RBRSBEREANDONIS 24T D, Bk
MICiE, 77 ANV AT LENPSEZbNhB Y
NEHWAZLICky, SR Ty 7 O¥M%
BETEOT — VT 4 AV IR A, 22—
W7 7 A IV AT TR U CTHRINCAER 7 7
ANBIET D LI BAVF —T=2— AL HET
5, ZOEIICKHEMOT s 271 Tay D
BREERL, 2y T =205 OYWiEIcI3HE
HoHrzHOTT 7 A VEEERITI, *y hT—
7 Eele g L =R T Uil Tz 7
A NWEEICHIG Lz 7 ey 7 o— B REEIES
179,

v NT— 7 ERPYSh o Tldel. FE
B RICEESEONS Z Ik Tl 1o
B OB S hEZ e H Y D B,

3.1

-
—


研究会Temp 
－70－


Host 1
Write block

3

Block 1

Host 2
Read block

Duplicate

Virtual Disk Interface

Storage Layer

B 1: KA KV —U Y 25 L OESH RB)fE

DAY, HRERIC EEL0 & 51— B R REE)
YEZ4T 9,

3.2 FTEBETERZYY—REBEADOX
It

KU AT LT AEtESOT - T 1 27
W7y 7 OEMERITLZ L EHHRE LTS
NS, HEOMBMIC L > UIT 1+ A7 BENRT
DS, £LT 4 AT EFRZZVENSI Z L
bHVO5H, TOLIRGE. Tay T IRR
BHWICUE—NT 4 AZICH L UTOEEE— K
EHBLTCHRT S, £, =BT AN
AT LIS L TRELTE2T 7 A NVDHERAEY
Xry Y allfFOL IR TEDDA V& —
T2—AZRFDHZ BRI LTS,

3.3 IFIFRIT7ANHKENRG—UA
DX

SFELER T ANIENRAY —IHIGT BT
DIC, T7A NI ATLENSEZNLE Y
PHWTTay 7 B oEELEITD.

o 77 A NVOFAEFEHRENHELT 07y
ANVERERT 570y 7 O EFTEEF]
MY %A EMICEICIET 5.

g 710

o 77 ANDFIFRIEwRENMHLT, 77 A%
WY % 71y 7 oRE OB 7 o
NIANEEET L, PIAIE FIEHOHRNE
ZIABTIREIR T 7 A WK L T, migratory
7u ko) O TEBRICE AR TDh
LEHEMRICEHE S ALELBET 5,

e inode R EDAF T =Ty 7T—RDT7 ¥
A MR TR D2 —FNS T 72 &h
LAREMEASE VW TSN L DT, B R
BRI 24T, BFTRENTE L ETEL
BHROEH LA TEL LHICT B, AFTF—
T HEERABRDY A XTI BDT 7 A
NWEHRTUNSWDT, —EMERFEY 2o &
INAT I Z LT K B AMTHIRINE W e
Abhab,

RETIE, SHBEZRTINTRSR T AT A
it Lo O ofEEICOWTERT 5.

4.1 7AWV RTLDINYy DT v T

KEBIR T 7 ANV AT L EEHTH LT, &
AT LEECHEEEIC LT — ¥ DL L <7
D, Ny 727y IR RTH DL, KAKNLV—T


研究会Temp 
－71－


VATFALTIE., Tay ot ry hU—-2
D DO EMICHET 5 2 LI LV IR
BRI 50T, HEBREDOMEENZHA L L EX
b, —F. BEMEC L DT — 7 OWMkofEiE
KIRE L TKD DT, MDYy 7T v TFRE
AL Z IIETH 5,

BRTClX, K AF LT T77r A VN Ty
ZICHEEh, Ry NT =7 oK FIERICEE
INBDT, BffiicNy 77y TEITH 2 LIET
ERW, T Ny I Ty T DI &R D
BREZ BN T 2 AEENYH 5,

BEEMNSDIEIR

Iy NT— 21T S ETER OB EE
IR BEEILLZGE. HIHT 2 IO T
ERTDRENDH D, AV AT L TCIIEBOE
W70y 7 OMWERRET 50T, —HOFE
WML L 2B AT YL Y AT LR T ORFBHROIE
RiIHHEEMZ oD EZALNS, LL, &
1B U 72 5B RS L 7254, Ekhiciost
BT 5127 7 A VEAER KT 2 DD 5.
CHITELTE, 3.1 8 GhRRzxy b T — 2 B
NI S N7 FHESA T D BR O TR E L[
RObOZFH L. FEB)RIC—EMERREIELZ
ITHO ZEMTE S,

4.2

4.3 EXxalr«

K27 LE, BURCIEEF 2V 741220 T
FEALERL TR, L2AL, SV F—%y
N &5 R REBERB T A e T T, 6o
ETeXalss eZRLRGIEELT 508
M5, BEMICIE. LIFO 2 dAAEL 225,

o Fv T2 &AL UL S D FHROR 1t

/2. VAT LR T AR EEMMEE TE 2
W W I BEHRIC UL, HIZEEL 2hide s
BN EWHDBEEZSND,

g 720

4.4 SHEARS

VFIAN T 24T > TAH I MEREZ A L& €5 7z
DICT 4 AT ANT A Y 7 2FHT BHI53E
% ATONTNBMW, RV AT LBEEL T2
TERARTClE T hIZ EEtERE O A 2088 L
RODT, WHAHINTOWTUEZRL 20, 7272
L. —ED AL SIERITAEZL DT, cooperative
caching[6] D & 2 g iz T, AEY LDT
Oy 7%y ¥ 2 WHEYHT 4 27 Ty 78R
&y bU =7 2RTHREG L TARDEREZ A L
SEDZ CIIBEND LR,

5 PREEWZE

Fv N7 — 218 S W RO BRI B
ShieT 4 A7EBEEHNT, £k LTH—D
Ty ANY AT L LTEIESEDL LD MY AT
LiE, ThETHSZ RESIh TS,

Swift[5, 4] 1% v MU — 27 TE S N2 D
AEBOROT A AT EHNWTANIA BV 7%
[FoleBHIDY AT L THE, ARNTAEVTIC
L2 1/0 oE#EtE B LT, NYU T+
T4 A7 EHOTULRIEITD 2 21 kA {EHHME
M ECOERL TS,

Zebra[9, 10, 11]1& > v b —Z iR S h =5t
HEEDOT 4+ 27 3&LiE% RAID (Redundant Arrays
of Tnexpensive Disks)[16] & FHERICHWTAZA bS5
AV T RITOZ KD, Ty ANT I A
XM LT HHMMT 7 ANV AT L THD, Log-
structured 7 7 A V¥ A5 I [17, 19] DFEERZ O
5ZliC&koT, VA RXDINERT 7 A NVDEE
RABRICBOTUOHRE T2 S R 25 & 9 TR
RENTW5S, xFS[2, 3] 1E. Zebra DFEZ QR
L. 5L %2 S HICHED TV AT LTH 5,

FARSITE[1] i3, B2 TIEFRLAVIFETE
IROFTEBR O TR TREE T U7 7
ANY = NEHRT EY AT LTHD, Fhy—
NEFLIAT =T TNV AT LTHEMN, 77
ANV AT LB AN V= VER S EET 5 HE


研究会Temp 
－72－


*‘%)&Ecim‘j TR,

Logical Disk[7] I¥. v b7 —27 LOFHHEEMN
FoT 4 27 e HHOTURRT + 27 28t T 5>
AT LTCHLH, WADORBRY, 77 A NVY AT I
JE& ANV —VREESHET L T RERESIAICHED
D TDOY AT L THD, 70y 7 EHIC Log-
structured 7 7 A IV AT LOFERZEY AN T
W5,

Petal[13] & Frangipani[22] 137 7 A V¥ AT I
JEE AN V=YD JEREE & BT 7y AV
AT LTHD, FIBEPDRARN V=TV AT L TH
b, BEDHE O LTEET 57 7 A VT 2T LIS
H72%, Petal Ti& SREORINPL T 01y 7 DK
BN L B ITRMEDHRITON T BIE, copy-
on-write Z HHWTUEART 4 A7 DAF v T ay b
ERoTNy 27y TATOHE bt S h T
b5, L»L, 77 ANVY AT LTH S Frangipani
DERNEH % Petal THIHT 2 L5722 &13Th
hTnzn,

Swarm[8, 15] 13, 70y JHfDOA V¥ —T=—
A TClE7% <. log-structured 7 7 A V¥ AT LDF
HWICHD A V=T == ARAFAT A NV —
VVATLTH S, Striped log & TN 2 HIGHL
PRMALT S Z 21D, Swarm O L TRERT 7
ANYF—ER - Ty 7P —EARRMITHESE
THZLEMTED,

Personal RAID[20] I&. A R LV =Y 25 A
TH5, BICTHEBOERKIC T 0y 7 248175
i, HHECTRERY L= NI VT4
A HEERAB BT Tay 22 LT
FURT B, TOT4 AT EFLESZLICKY, I
Wk y MU =7 THER S TR O ER R L
DETY T 7 ANHEZZETIATI Z LW TE D,
LaL. vy NT—=J7ERPFIHTE558I1C
NEBEBWCFHL T A NVIEZITD & O %
ZRIFER I N O,

0730

6 F&®

T, AR DGR ZRBUTIE U THE
WL Ry BT — 7 Bge N RERTEE & An S BRI
EREL. FJ7ANVRATLEEAN V=YD
“REERERIRICE D KR T 7 A VY AT LB
LTS, KETIE. ZonHT 7 ANV AT
LDARV—=VEE LTEETLI0HA N L —Y
VAT ROV, TOHHARN L=V
AT LE, ENETHL T 7 AN AT HITH L
TI/ay ZHENOANNA V=T == A% FFD
RABT + A7 2 tT 5, RAETF 1+ 27 0Ty
7 x0Ty I BRI T 4 A7
BlE T 22 2ICk->T, BMEEZRINT 2 LY
WCIRMZHRT D, 77 ANV AT LTS
NEEELERBHREARN L -V AT LI Y
RNeLTHERABAVE—T2—A%RRTDHZ LI
£V, Tyl ERERELL, LU FKRT R
T DRESEITREIC 2 B L HIFF T X B,

o

Z OWFSRIE. MEREAN JEiGESREH AR B
KO MRy AHIZEER 4 (Pache Research
Subsidy)l-A DBjfZR T TNET,

SE R

[1] Atul Adya, William J. Bolosky, Miguel Cas-
tro, Gerald Cermak, Ronnie Chaiken, John R.
Douceur, Jon Howell, Jacob R. Lorch, Marvin
Theimer, and Roger P. Wattenhofer. FARSITE:
Federated, Available, and Reliable Storage for an
Incompletely Trusted Environment. In Proceed-
ings of the 5th Symposium on Operating Systems
Design and Implementation (OSDI ’02), Decem-
ber 2002.

Thomas E. Anderson, Michael D. Dahlin,
Jeanna M. Neefe, David A. Patterson, Drew S.
Roselli, and Randolph Y. Wang. Serverless Net-
In Proceedings of the 15th
ACM Symposium on Operating Systems Princi-
ples, pages 109-126, December 1995.

Thomas E. Anderson, Michael D. Dahlin,
Jeanna M. Neefe, David A. Patterson, Drew S.

work File Systems.


研究会Temp 
－73－


[10]

[12]

[13]

Roselli, and Randolph Y. Wang. Serverless Net-
work File Systems. ACM Transactions on Com-
puter Systems, 14(1):41-79, February 1996.

Luis-Felipe Cabrera and Darell D. E. Long. Ex-
ploiting Multiple I/O Streams to Provide High
Data-Rates. In Proceedings of the 1991 Summer
Useniz Conference, pages 31-48, 1991.
Luis-Felipe Cabrera and Darrell D. E. Long.
Swift: Using Distributed Disk Striping to Pro-
vide High 1/O Data Rates. USENIX Comput-
ing Systems, 4:405-436, 1991. Swift: Using Dis-
tributed Disk Striping to Provide High 1/O Data
Rates.

Michael D. Dahlin, Thomas E. Anderson,
David A. Patterson, and Randolph Y. Wang. Co-
operative Caching: Using Remote Client Mem-
ory to Improve File System Performance. In
Proceedings of the First Symposium on Operal-
ing Systems Design and Implementation, pages
267-280, 1994.

Wiebren de Jonge, M. Frans Kaashoek, and Wil-
son C. Hsieh. The Logical Disk: A New Ap-
proach to Improving File Systems. In Proceed-
ings of the 14th ACM Symposium on Operating
Systems Principles (SOSP), pages 15-28, De-
cember 1993. The Logical Disk: A New Ap-
proach to Improving File Systems.

John H. Hartman, lan Murdock, and Tammo
Spalink. The Swarm Scalable Storage System.
In Proceedings of the 19th IFEE International
Conference on Distributed Computing Systems
(ICDCS ’99), pages T4-81, June 1999. Also
available as Technical Report TR99-06, Depart-
ment of Computer Science, University of Ari-
zona, March 1999.

John H. Hartman and John K. Ousterhout. Ze-
bra: A Striped Network File System. In Pro-
ceedings of the Usenix File Systems Workshop,
pages 71-78, May 1992.

John H. Hartman and John K. Qusterhout. The
Zebra Striped Network File System. In Proceed-
ings of the Fourteenth ACM Symposium on Op-
erating Systems Principles, pages 29-43, 1993.
John H. Hartman and John K. Ousterhout.
The Zebra Striped Network File System. ACM
Transactions on Computer Systemns, 13(3):274-
310, August 1995.

Dis-
connected Operation in the Coda File System. In

James J. Kistler and M. Satyanarayanan.

Proceedings of 13th ACM Symposium on Operat-
ing Systems Principles, pages 213-225, October
1991.

Edward K. Lee and Chandramohan A.
Thekkath. Petal: Distributed Virtual Disks. In

g 740

[15]

[16]

(17]

[18]

(21]

[22]

Proceedings of the Tth International Conference
on Architectural Support for Programming
Languages and Operating Systems (ASPLOS
VII), pages 84-92, October 1996.

Lily Maria R. Ebling,
M. Satyanarayanan. Exploiting Weak Connec-

B. Mummert, and
tivity for Mobile File Access. In Proceedings of
the 15th ACM Symposium on Operating Systemns
Principles, pages 143-155, December 1995.

lan Murdock and John H. Hartman.
A Log-Structured Storage System for Linux. In
Proceedings of FREENIX Track: 2000 USENIX

Annual Technical Conference, June 2000.

David A. Patterson, Garth Gibson, and
Randy H. Katz. A Case for Redundant Arrays
of Inexpensive Disks(RAID). In ACM SIGMOD,
pages 109-116, June 1988.

Mendel Rosenblum and John K. Ousterhout.
The Design and Implementation of a Log-
Structured File System. In Proceedings of 13th
ACM Symposium on Operating Systems Princi-
ples, pages 1-15, October 1991.

Russel Sandberg, David Goldberg,
Kleiman, Dan Walsh, and Bob Lyon.
and Implementation of the Sun Network Filesys-
tem. In Proceeding of the Summer 1985 USENIX
Conference, pages 119-130, Portland OR (USA),
June 1985. USENIX.

M. Seltzer, K. Bostic, M. K. McKusick, and
C. Staelin.  An Implementation of a Log-
Structured File System for UNIX. In Proceedings
of the Winter 1993 USENIX Technical Confer-
ence, pages 307-326. USENIX Association, 1993.

Swarm:

Steve
Design

Sumeet Sobti, Nitin Garg, Chi Zhang, and Xi-
ang Yu. PersonalRAID: Mobile Storage for Dis-
tributed and Disconnected Computers. In Pro-
ceedings of the FAST 2002 Conference on File
and Storage Technologies, January 2002.

Sun Microsystems, Inc. NFS: Network File Sys-
tem Protocol Specification. RFC 1094, Network
Information Center, SRI International, March
1989.

Chandoramohan A. Thekkath, Timothy Mann,
and Edward K. Lee. Frangipani: A Scalable Dis-
tributed File System. In Proceedings of the Six-
teenth ACM Symposium on Operating Systems
Principles, pages 224-237. ACM, October 1997.


研究会Temp 
－74－




