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MR T BEPFIR R RN R R et o, BT A s R GE LUJR IR DT 1) o
REEE SCIFRGE, ARG WUHSCIERSE, KRS, S5k, 24, §Rt

1 5 F

ARG EAE RGN — DB 7, Wk R RGP E B A 5, 1)
H PR HEge—1) . XA U [l 11, B RO P B 50 45 ) B R A A D i B

AR F SR BRI T L DI BE AN, M. Satyanarayanan[11# 30 R Ge k4 R U4 =
B, MEBIEIKOGE: () FRACFRES B P A SO R 48, 4 DOS S R4 (b) kb
PRSP A HL SO R AR, 1 0S/2 SCHE RS (o) ZA0ERR 2 F P X R 48, 4n UNIX
A RS (D) ZRBEHRZHP MRS ARG (Local File
System) JEFR A R B PFEAE it VE VR ELAIERA ALY 1 L, AbPRAE I R A ]
PAEEZV . A RS (Distributed File System) 2F8 ARG B HL 4k
PRIRAN— € HEERAE AR fi b, Wl UL 28 55 55 E . L R IR R
W, R EIR IS R G MR Z R S R g o S6 A, SEE T s imIhae. thin(b) 75
FL (a) 2% B K28 (Concurrency Control), [k a] BEAFAE 22 AN AbHE 2% [H] B 1 n) SO
RO (o) FFEL(b) 2% EEIRL VN st B Z NP AE T R—A
R, PRUEEWE BT R e — N OCHE; (d) L (o) Z2H o mA ARG kg
Z 8, kA (synchronous access). 22 —3(1%: (cache coherency) Z&. FE
JER B, SO R GEAE BT A SE IR T PR HME B2 AR 2 A (R4 e o AEUR AR IR Al XS0 &
G — ML ST TR 5 S B A (R AN b A 2R 48 LT AH ] R 077 Tl 426 VRN SABE A, 3X =20 T )
FH PR ) 5 e 21, 0 ORFF JSUKe I 7 B R0 GBS R U 1) 42 1 o (HOX FEAN UL B SCAF R 4
BCUE RIS II IR HME B A S 0 o P81 E T FH P32 B 5 T R kA, Wi P RSk, B
15 0 A XS E IR 24, KRR T A XS RS S A

TR CER R, BER Moor) @I IEASKIE T WA A 2k THE AL
(P AR 5 TH BEAEAN BT B2 5, TE BN LA o (1) 25 e R e P e R R R, TR 2%
(1 I B R AE R G I o ZETH AL P e AWTEE T R IE, TF LR T34 b 0
TEAWT T . FH AT LU BE /N cAS, 3K B 4 SR AR E I W& o A7 R GE, SRS
Il BT IRk B 2 T s W) 8 B B 22 (R e 4, SO S O PERE, B N At PAAIC A 3R
ARG o E RN A AT 23 AT SRR A Wt B o RSBl ke, DA - H 2 3
QIS P 1 e VAR 28 i [T 1 e WY 5 3 A 0 = e 1 i L o F WY
PRGN REN . GAr— Bk 22T

AR SO 1 P RRAE e SRR ST A T — (5 R BR PR 2004 45 10 )
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2 IR

SR G I W) TR B AR RS, SR U ) 1 SRR AR A i Al — A “ 3
PECEile)”, FFM TR — AN 30— 1B M DARR UIZ B 4 A5 1 5228 S 1 o SO (tree)
SER R UG T BRI R o B IS0 R G RS B MG 2 ) EMLZ I ) Se =
ALy 3R I SO AE S (2] (FTP- file transfer protocol) SZHl. {H FTP %A 4t 5 A
M SCPE R G5 — BRIV e 422 VRIS AR

Bt VSN VG R R i, Jl 0 SO U e 4 VA AN [R] 32 L TR = SO 7 sk H 2 1
o 7E AL 70 AR I T Sl oA XS RS (3]0 B T Al AR
], RIZR SO RYE (NFS—Network File System) [4][5] ) HBIAE 1S4 A XS0 R e B
RETF N )% A8, I NFS 2] StorageTank, 734X RGN RE . REGE
FUBL, PERES WYk nTHPESE AN TR . R 4 LAY BeA 48 40 A 203
PERGN RIS .

2.1 1980-1990

FLHAM) SO R 98 LA NFS 1 AFS (Andrew File System) S HACGERM:, XFLUG I SCHER ST
WA 5

NFS M 1985 FHIL A4, gl TR SR, i3] 7 LA E
ERSG, WA RGF Sz ERbrE. NFS I Unix RGO RS (VFS-
Virtual File System) ML, K2 P HIA SCAF RGERTE K, ik JE 0 SCAF Vs o) BhasORTz
PSR, e R B Ss ds i AT A B 258/t VES 2 b, al i A SCAF R 4858 S AT
FIALER, SEELT 2SS RS, Sun AR ATFT NFS FISERRYE, HHCW T T4
2 (The Internet Engineering Task Force, IETF) W4 MLk WLfH (RFC-Request for
Comments), JXARARERE LALAE NFS (IR 2 Bl sKBLU ik o bntt, et 7 NFS I%i4T
NFS tHAEA Wi & i, ZESE DURR R, 4t TR TH 5 (lease) M RIEBIAIIE T 251 (session)
TS — SRS .

Carnegie Mellon University 7F 1983 ¥ it FF R AFS M4/t X etk R4 9 Je
PEISCAE T ek RS I o BE0 8, JF HAR B2 8 T 7EAN 22 A 10 I 12 v Sl B 22 47 ) () 73 5K
SRR EEY . TR 5O RE AT T TR ¥k . AFS B
RUFIOY FENE, E R IR A S SR B T AN A, BT AN A A REA8E . I
TERFAL ) 43 A5 O R G, AFS A A A 8 40 A XU 9847, e BE SO ek
Vil iy, HARTT LA 2 TAE, w7 RLW ™. J5K1 Coda File System™ ™,
Inter-mezzo File System™ #8552 % AFS (W 54w, SNy & SCE A% a] Fl M (High
Availability) M4, %kl Coda {E LB ANt I HAM TR Z W90 TAE.

Ak, Sprite File System tH /& F LA R 0 A XU R SE, ¢ & Sprite Network
Operation System HIZLRIBA", MR HIRBIR AR 24/ SCF . 55 NFS
ML, Sprite File System {E[R4s A%/ i i BAEAE, KAHM T Rgchbae ™",
B I R S ORI IR R RGE A B, I Hal i MR UG A B, R E
A" o & ARV R SO R G 7 R R BN B 1/0 4, SSEET NFS
HIAFS fEiX 677 T A PR, FIESEIL T A7 EIE W .

L A SO0 R G — M AR AR HER: e FE SO 90 9 H 1), (RS2 8BRS . A
MR Kb A U T BRI R Ol T, B 2 MG U 1) IR R BE RO e FEE . AFS
TERGEER T AT T A B SRR « EATITR B SCRIAR SGEOAR S Ja R 70 A XS04



ARGV TIRZ A
2.2 1990—1995

ALY, B AR RS, SR AE G ) AT R . BEAE Windows
IHIR, AR HOHERD T AL BRAS R A R RIS LIRS A s FLIPE I 1 R IR T A, ATE49 7 M 2%
Hh A i SIS 22 TEAACESCHR 110 75 SRR, FH R e A TS K o K RASE IR AT T SR B 2 4 55 I FH
T SR Bt e 18 RE ) oA AR AR

THORE ) 3l P FIOK 28t A7 it N FH R 7 3K, A S i e b 1 s PR B AR 22 A AR 1 e v 1
A, University of California at Berkeley Wil JT A& xFS[9] %Ak T LART #4412 A
ARG RHAGEIBATAE SR (LAND)  ER89 a0, [N S ARG i e 745 38k kAT 9847 LA
P80 IR 288 e 1 (P A e TR TR 22 S R Sl M AR B b R T SO R e ) SR oy vl (e, 6
MEMA (invalidation-based write back) Z2fF WM, WD T Mk, SFACHL =
BURIAS HAEfifs 2% (W) A 8OR T, A e AR (1 R

Tiger Shark[34, 35, 361 4T SCIF RG2S A KR SL Inf 22 JAR N FH vk i . Bk T
20 Tl AR SRS DR IE 22 AT S (1) S ISP RIS M e SR FH B Tt B R A R T B 1B, PR %K
P SIS ) PR RE s T IR S RGBT BRI K/, oK R R FE R A A A o s i
BRI 5r AR AL 2 M B b, USRS R I AT A 2 Jl ol S S0 R g o ds
RSO v M s, 3 R nl M

FEF BRI AL Petal [10] 1) Frangipani [11] 434 X SCHERGCRH T —Flopr #i i &
ENES ) OrIEIRINAF A R G5 . Petal $&fit—ANAT LA4JRj g — U5 Inl (W44 2% A . Frangipani
5T Petal [RFIEERIE SO RGEMIIRSS o IXFP 53 2 G5 R AE 9 5 (R ek S B AS 21) T faifb . 72
Frangipani "1, fF—N& P uite X RGNS, S5 RGEMEH, o LS
i) Petal SOt BRI R4, I o0 A SUBESE LR 2D U7 M5l 70 2 2l RE 2 AR
Yk, n LIRS INAE v e B P &5, [RGB AR LS
RALBE R WSS R, B T RG] k.

Slice File system (SFS) [44]F% EFrUEN NFS R85 TERET7 HAEAE BRI, RHIAE
B P HUFIIRSS 2% Z TR 34— w proxy A KA, ISR PERERI A4 et . B0k 2 7 b 1)
Vi) 43 A NSO TCEE IR SS  R SO — 280Kk . it w proxy K4 AT PN K% K BIA
[F SRS 4% b, a3 IR BG4 b o IXFE SFS RGEmnT LASCHE 2 A7 fit i
%%, AN RARPABEAERE. wproxy MR A BRI KEFSN, MTENRS
HH A7 A3 AR A A LUK HE A IR R SO

TN PERE TR, EIXAN B, S R T 205 k8w R Gk R,
Lo 2 MR AL Rms . TRIRE BN . R Z A seas . iR EESE . R,
Frangipani [J7) & T AL SFS RGEEE MR G K 1S R G SR VTR AT K P50 o

2.3 1995—2000

FEIXAH B, THANER R 28 5 ARAT T IR, TR A IR A AN W PRAIC . X
AF BB AR T RS A o T BRSBTS TG R AL N T R
TR, A RGN T EN LR G R IR .

D 286 5 AR TR e RIS S N AR M AHE S T I8 AR Re R IR R S8, FE T 4TlIE (Fiber
Channel) [J SAN (Storage Area Storage, A ), NAS (Network Attached Storage,
W2t MR AF) 1930 7)) Z RN o XWHES) T 70 A0 XS R GG XA B, T
MR RGER, AT M HR,




Global File System (GFS) [12] [13]WRHL T X FR2 AbHlgs (SMP) RGEU RIS IR
B, MR F R NE T SMP P — AL LS . & LB R XA, T
LT IR RGP T A s A, G A B8 AT DINLA I S Hh Uy 7] A7 — A . IXFEII ST
DA - MR FH R 8 b R e 6, T ok A I 25 8 R 11 2 B RLSIURT B f0 A R R TR K %) iy
ZTCTFEAE, v DR G R B P LA BCH R B g o GFS SR FARF IR e o1 1) DLOCK B AL il
KL ZAK P — R & rvim, BARE R 12],

General Parallel File System (GPFS) [14] &M Tiger Shark & i), 2 H R
HUEHB)T M RGE. RGP R T 20 R. e ML ERA
(shared-disk) M7 XIFAT UM RGE, %/ vk AL TG MIE B 1SCST 54t &
FHIE, AT LIS M2 AHE . GPFS ARG Bt 46 #4 mT LSRR 2 & 1 S0 R GRS
fF, ISR AR BORIISCE RGeHe . s TS 55 B R A TR s B SR
¥ 545 (extensible hashing) FAKSCHFFEA RNE AT HREMKHx, &30t
(A FRFIRT ZRALHE o GPES SR FH A [RDRLRE 1) 43 AT xUBi o 28 B8 v R 3 R U i) R0 ) 255 )
TG U T P BRI RE . ShA R CEdE 1T AL (metanode) HEAT ST AR A
1y B LR A B B R b A 4 Be S5 . GPFS SR H GRS R4gcilk
ATTELR I AL o BFN T R AT & A H A&, BN AU, R G Ay fim)
DAAE R R & SO R &, ST e B L HRE « GPFS I i ve Ik 7 &R 48 h AT
BN AR WSl e A S e Fi k. b4k, GPFS SCRETEZRBNZSEN N
WDAEAEE % SRJECELR T M 11 R G0 I B o I L P 7 75 3 b ) s 2 FH
N EEL,

HP A% f) DiFFS[15]H1 SGI 2w ) CXFS[19] #B/2HE T SAN B A i 246 DiFFS
T IR A 2R G880 50 AN [F) R DX, SR B0 1 27 [ i 5 R %S XS 38, A o
HURESCHE R G T4 2 )8 . DIFFS SR T 3280 B Hlg . Sof tUpdates [81FN LA 61t
O HTEEZ TR AR . CXFS J&AE XPS (A7) HIFERE FIF R & 528 T JoHE IR 55 4% P 5 1 3k
PR AR YiRe; R DS TC IR S, RN MSAENLE], K DA LA S5 AL
ISR, R E ORI PERE . CXFS KA R (token) SR RIS G HHE A B
Vi, KA T 2 N—A NS 1SR CRUE SR A o3 0 — 3. CXFS & HLlid SAN
BT W SO, HA R AR ROR .

A, W ZRA RS K, W EMC ff) HighRoad[49], SUN [¥) qFS[50], XNFS[51]4%. %k
A PEREA L ) T SRATA X — NI A SO R R B RGBT R, RAETH
A%, RV I ELEYT ) BERAT R AR RS LA . TCEH 10 B rh /8 B A S e T o6
PERE R IE R . BB AL 1S RN BN A WAE LI %« BATI— 3. R
AISEPEM T SRR WG o, B 2 e BRIV B R sz lrh, oAU, ZBA7 4 B R
SoftUpdates FEA . SCHFRIT A BT 55 o

2.4 2000 UfF/

BEF SAN FT NAS P A 58 45 M 128 8 B3 BTN 03 TF 4R 25 RS AT g AR R &5 45 Akl
KULFR M W s 55— 5, JET 280 An 00 REEETOER , AT R &5
RPN RAWIER AN, Grid B—SiF 50 R WS T oA LU RGR R R,
X—W 8, IBM [ StorageTank, Cluster [#] Lustre, Panasas [f] PanFS, W5 fisi 3 1) & 4t (BWFS)
FEIXPA R GG IR o 1 ELBESE (5 B ECAAR RN, S BN XA RGcfe il T 2 1075
3K

a. K& (Capacity), IUAERIECE S L CLRMERINIE 2, A2 it e i AR



b. EEBE (High Performance), H3E VT In) s 250 & B 5 s

c. Al HPE (High Availability), AMCELRIEZHE & ] HYE, B ELRIEAR S

] A

d. W HENE (Scalability), MHIFEAWIAZAL, RETBMAEAWAAL . IXHE

RAGHRMARMF P M, . PhRe. &Ry ARG N M H 142 4E .

e. HEPEME (Manageability), FHAGEE R HIEK, A RBIE R BE K,
i R AR G WBORRE Y, X85 RAENEHIZITHOR TR S 4y oA

f. &M% (On-Demand), BEME %N H 75 3K BIAN FIFE AN R IR 55, WA A i
N, AR omsg, AF RS,

IBM A HEI4E GPFS fl3Emtiy bk ki ki) Storage Tank[17] LA FET Storage Tank
ff] TotalStorage SAN File System[45] M ¥ 73 A X SCAFZRGE ) Bt BELA A Z G B84 [n) Hij 4
WT = BB T BA BRI A XS R R A8, SR SAN AR A SCE R G
BHAFAER A A2 . A TRHARAN (out—of-band) £5#, B S0 RS0 o EE A8 =ik LUK
W EARS, oL T e IR 25 A R AL SRR o SCPF 2R 408 T B0l AN SO0l 11 3 1 4 LR
A7fi, BT CASELF MR A5 FL A7 il T 2 R i X 408 AR I, 3Ry R RE, AR IR R AN
A . Storage Tank KRR IIZRAFHNE, JREAER S IS A7 S o B FEdls o RIASEHT
FFH AR IS, BRI AR R AT R IR 2 A7 (1 SCAHHT R, BEAN SO 3R 40 Hh 8 B D 4%
WH SR EE MR A OISR (Fileset)o RN SCAFEEAS S — ANAHXT AT (R 3844, mT LAE
AT AST ) T E s b BEFNEEAT SCAE R GE 2540 55 o AN R (1) SCAFAE mT LA 2 BE B AN 9] 1) e i il 45 4
WbEE, TEROTEIE RS A VLEE, SROE RGP R PERE. nTHITESE. 7 TotalStorage 1,
PURAZ R HEAS SAN (AT 48— I RERLVE 3L, D SO RGP — HIAE it e 1) o XA 1)
O3 2GR R T RSO RGBT R SE I . [RI, eI 7 i S R 2 P E R e, 2 —
AN SCFRE IR 0 AT X RS . E SAN File System, K T JET S50 1 SCAF B f7 &
WRETTVE, REA RO R IR R TERE. PR .

Panasas A& [ PanFS[20] & — P IETF X % £i% (Object—based Storage) HJ Linux 43
AW RS EORAA A AR RO 5y o TR TR TR RN %%
TUEHE IR 25 28 R K . (e 90% ) ERER 4 T 3T X R At e & o TR
FH T A it B 2% ] DUR Gt BRAR AT S 0 % (32 SO H s, DRIt mT DL SE 4 b 4 2800)
ZINEHEAT )R, A REAR L i 2 0 B B PE AR SR o SOPF R GE AR el 2 7 i o D £ TR
X GAUA AT TOEAR TS SO IR S AR AT B % P i SO R G n Y H SR ERT A POSTX
FRAER SO, W LA AR s, O BN BE 34T 70 At o U B IR GS SR B AN R
TCHUR — 8, P REGAF I —BUESE . PN U RGEMIAR K587 TAFE 48 el St
R, JUERE RS AT DUIRSS T8 2 (1% 7 o, SRS AF (R Pk fg

Cluster File Systems A& Lustre[21] 21 M N —ACEERI DR MRS . BF
FFE TR G REAAE RN S R R AT %, AFJE XA T G, DR A e o] LU i
AF R SRR T T Sandia FFME) Portals WIZALS ML, SZRFZ P25 (TCP/ TP,
Quadrics, Myrinet, InfiniBand %%). ‘&0 R FEd FoCcE i 7 FFAL S A A7 TR HL I A1
REGMIMERE. Lustre BUIEVERIT RIS (intent lock), BHE MR/ & P LIS/ RS0
TOHHE S5 fs Z ANV AR 3, i/ T BRI AOSEIR o e R HIARYER XML. LDAP. SNMP
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SSMVCKRIAT R LN T R SR, w7 REnnl k.

EA B R G AT, B P A] DUR S8R R (P 3 Wik R &5 T8
WA, RIAEARSE RAE RGBT 3G RERT ISR IEA 2, R LTH
552 077 3055 o AN RGBT AT F% AR TR 2R A e BOR, ARG 1 1R
G PEREFNY T JEYE . S Ak, AR UT IR R W AL —, W Direct Access File
System[ 18] FIH TmfZENAEEHEVi ] (Remote Direct Memory Access, RDMA) MJ4itE, f&
W7 NFS B PURASHI Common Internet File System (CIFS) [48]12:thil, it T —EH1
WA SOV I B, RIS I 77— 2% NFS Rl CIFS OANAFAE RIS, Sl T — 285 T8 1) i
o MRHRMRLEF, XF L NFS LG8 M 4 SO 2R 48, DAFS B T 54T 1Tk Re

2.5 BEAMARIBR

BRI “BEe” RSUBLEEIR S5 % LI SCIE R St COSMOS [22] it DCFS [23],
BB a7 — A NSO R GRS . O T 3RAFHAF ¥ 1/0 PERE, DCFS Al
RSO R G0 I e I 55 2R — RO BAR S5 48 L SCPFIE MRS A7 . B rh ol H SR G A7 i PR
PR, APtk 5 as B EER M T 2 EAEMGEAF B . DCFS KA 4% 23 [ AR H 5% 5 3% 73
AT A, SRR o IR 55 4 B B, DU I PERE . o MR A)

MUL LB 73 R AT A - S W RSO D7 M2 K /5K, (24 77 NFSL AFS (1)
HUBL; NES Sy rp A i 55 s A6 7 AN R BE 7 T A PR, A6 4565 P 2 A1l ik 55 4 S A4 1 2
ARG T, [RIN RES AL BEVE I 1) 3 B BATIR Ay b R St i B 1.
e BA S EAR B BRI A I3 AT O R G CKs SAN, X G A58 G H AR 5
ek, HPL T HET SAN (73 A SO R GEREE TR G ARk 1) 70 A SO R G A A 5
PEZRGE AN Y RO 10 SR A DR i 1

3 HRREWN

AT A R AR R ETIAEZ R T 2 KA XL AT AR i i
HYs AT BT sRAZA I D 3 o B B ATIARGEAN [ bl 34— 1 22 4Rk o34 A R G st
VAN 1Y) 2 B R R SR

3.1 HIFEWHEARN —FARAFTIMER

AR I A XS R Gerh, I A A oS SR A e — ik, T R 45 dede it X
PR —MERR 2 Ry WABES (in—band mode). BEA %l H XG0, k25 w8t 2 o 3
MRGII . A RGP A B AL S AN o B0 A 3R 2 1 e 55 4%, ARG 3 1
WERRE AR, fEfERE ) BRI IR, Arnkae ) A2 BIREAE 1/0 F 4 1/0 HRR
il o

TR XS R EHIL T, BRI SAN HAR, K5 H kg4 B4z
M i B A, ROKER s AR AL s ae )1, AR I T o XA A5 B, Py
B FH i 55 2 0 ) LA HE0 A7E A6 7E SAN vh B8, i A 0% T30 B oo s 4 &0t
TUEIHE M 55 A AL BRER A, D T B AR ) TR A, 3R TARARCR, A T oo kS
AR REAS TCEE RS54 n] LA 1a) B 22 1R N R 55 #s 3R B ST R Ge e B e 55« XA xC
— R N AME L (out—of-band mode). ImUTI{] Storage Tank. CXFS. Lustre. BWFS
SHHRRIXFE RS540, PRI e AT TRy DL SE L (R PR Re A ek o X 23wy N AR ORI Aty A M )
F ML KT 30 R G e AR R A (45 S S RSO s — i, 3 ik 25 2 i A
o A T ERS AR, JEE BV .




3.2 ARBRFJ/HIAR

S XS R G A EA AR 7 — Rl T RS 23454 (Dedicated Server),
FHN—Fh TS s 458 (Serverless) [24],

Serverless HRIGFRAT KA LI RGNS A, iAW s as #0 4E RSk
Fas KA o BT IXP RGLE M, P R P IRGS48 BREE 2 A 0f RA I RS54, XIEAE
it R RS s o IlS, — AN P RS as ACEAR FEA R B 755K, 1 H., 382k
5T HE ARG MEIRIE K. IR RS 405 xFS. CFS/Veritas[52] fl Fragipani. XM &%
ST DURAR S e B by mr ek, (HRZART 2 4%, i Had R S i 7 2 A A

Ak, BT EZAN RGNS, B —BEARA T — AN EZER R Fln, T Rk
CUANTE ), xES AL G A 7 Aok 3 3OS E IR 4545, 15 CFS IS AR T4 AN SO SEAT
—EZ WA TR I

Dedicated Server J7 XKLL G4 () o FEALUTJLMTEA:

AN RGNS %, NFS over NASD/CMU Al Transoft File System/HP mJ& T X Flrf it .
T DRGNS B 10— B0k 815 SR K2, BT 1k 52 SR K PR

ZAN RGBS 2S, SFS. GPFS. StorageTank. Lustre. BWFS fl Tiger Shark mi)E TixX
POl XM RS — B HA RGP Rt HilT 2N RE MG AR, £ — kR
MEALFE 76 SFS tf, — NS H BB — N RGENRSS A KNGS o ST B ILAH S (1) ik 55 i PR e S5
ST A Hash BRECGE R . BT — 30 L BEIL 21— MR 8588, SCHED7 il ()[R0 K&
HE ) — SR AR W] LAAS B i v, A RS DA B 1) £ B8P A RO

7F Lustre. CXFS [MSEIRHT, LEHE—W %) A — A& 30 L oot i 45 1) SO R 40
%% . 1F Storage Tank H1, MY SO H sk iGN 2 7B MR e 2 A SRS
(file set) o FEFEANRFEMMZI, ATAT—ASCHSA L REM WL 2o Hds Ik 55 28 LEE 1)
H—A, HERMETEREE RS

3.3 X5 RSARS2FAIRRE

SCA S S5 T B — SO A A A M S o SR A OG0 R G R 55 2 LS 1T 43 Sk
Fofr:

B, RN A, AN SRR H R B — AN RS 4 . PR T LUK
A0 ECH 1 — SR ), 3K TR SO AN R GRS B 7 07 o 2 R SO T B B
LA, XA LB T A DG I — MRS A, AR A AR HE Ak T
JUAN S %10 ) 8, b i (R A T R )8 SR — WS I, 6 AN S
FEf RGP RESCRFI U DR AT I L — R Gk 55 2 R RE BT R il o Lustre. StorageTank.
BWES 355K H 5 — s 1 75 3

ZUAEW, EATRERZ], —A SO LA 2 2 A RGNS #5 o XF s 2538 hn i £b 25
) — S50 ) R B s o X T REAN SO 2 A RGNS B 5T A TR SO A T
BRI ERAERT , IX S AR A ZI0E I T AR DG IR 25 B p U o I B AR B T 43 A1 5K
BeAE, M T REMEIRE . HEZ 4o DIRIE S S R gl .

3.4 BREMEKES

N HFEFF IR SO R AR O, SEIUN B A ORI B . P R — kg in), BRI X
ZAN RGN Z SR N RGO R, 2EIF, A EEL
Ao XEEPIH—M LA open JF4f, close 45K, IR —IXE1E (session). N TP



open BAJG, 3R XMIAIRR (handle), SCFSCPRHBTATIE &, WA UIERSE (&
TERGI—H) il

FE AT XSO R G, ARIEFTIT SO RS sl sl A A ARSI (stateful) 70
AT AR GRS (stateless) D AASANERGE . FEAREH A ARG,
TUHHE R 55 S BRIEARE N TIF IS, AR SCPFIRAEAE S, BT s S e, 2
SCAFBAEAE o FERRS AT ARG, JOEHE IR S5 2 ANE AT F T T SCAH 1015 &
BIE SR NSRS 5 B o NFS A G2 8 THAREK AT ARG, AREfF 40
TR B PP R AL G T SCAFBIE B o 0BT I NES B DURRCAS I T 362 i K3 30, s
e EAU Rk PR E E o ARSI B S AL A0 A e 2R RRK
BEATIAF I b 25 P UREIR A5 BT B S54% L, DRI T DAyl D 300435 1) B0 e A A5 T8, ik
G ] DUSE A St AT 20 P ML TR AR W ot J = DU LA S (1 m] PR A RS A2, DRk S
PEIARESHALKAEZ WL, AL RBAE M FAl e 7 HUIR 3R AT o R 5545 (1 R R
LU, MRS5S AT BT R Z B R, % HUnl LB MRA 18R4T, PRt .

4 REEHEAR

I A A SCAE R GE 1) P S SEMUA I SO 2R G TR A U7 1) 3 1, 20RT DLLE T D ) A B
REMIEE o oA AR GEH AN W] RESR BAR 2 ANTR] 75 05, 6 P A8 B Hs th m] BE A7
FEANF I B (IR R G rp AT A7 AE 2 MR BT ER AR I TR I 55 4% XSS ERL LA
SR E o /3 AT XS RGP A IR 2 B RISE LS A SO RGAr e BNz, 2ER
rPkdle, XL EAE . PP AT AIZ B AT R o R T R A O R S
BT RIS R T S TR AR R 1) 3 1

4.1 €£RBAFZE (Global Name Space)

A )R 4 T R FR R — AN SR H SR AR S R G T — AR — 1) ME— 14T, fET
AN R 2525 b FH P #80] LURIAR [R] 1R 48 75K U7 12 SO B H 5511 G 75 500 SO S B
AFAHA NS TLHR AR 25 () O B e 45 4 T 2 o > P U 190 1R SCATE N — AN APt A B AE 2
F—AHIALE LG, PR EHAIE . Ath T DLGkE R (1) 44 7ok Vs i) e SCAFE H 5k

AR 4 A AE R — AN e IR 5 4 1R oA XS R G BUA A 2 S B, TRA BT 1)
TGS RS A, e B AR AR, o DL T A ELA R T I,
BFGLZIIAR . B A 4R . A R G H AT — AN T EE I 45 8 10 00 A1 XS0 R G sE AT
Lustre. CXFS &, BAREAIN RS T IEA A% ool s, (FUEIEF I E G —
A TCHAE RSS2 TAE . USRI SEIL O] BEAEAE RGO, FE 2 70 Es Ab 21 L A i 2 1 ff
f&o FrLA Lustre. CXFS #SAEMFFTUNMAT SEIL 2 /S o8 e 4545 U ] T4 . Storage Tank V42
ST IR BRI S R GRS A S (Fileset), — Mot —NHRAHAS
(0 T A7 SCAFFN - H SR AN SO AR BN U R G T LLAT 24N S0, SO T LU S .
SCPFAR S — AR BRT A, AT DA AT % 0 #:1ESE. Storage Tank H—/N3CfF
R K BE I — o B IR 25 2 PRI IR 25 RN Bl . 2 AN SCARR T DAL B o B ik 25 2%, L IRI4d
F— AN R 4 R ) o SO SRR TC B e 45 s (R WL hl OC 2R e/ 3 L iR e« i 2 o IR 5%
P RS T RS AICEEE RS, AT LA R AT 0 T, AT DU s AN R A AT A
PEo TR — AN RSSO 2 5 M AR IR 25 5 (03847, DIER T O R AL R 2545 i £ 53
(R —373 R Gk v LA 7 X AN AR 25



4,2 LE{F—HUE (Cache Coherence)

Gt — BN R FRAE AN RS54 U7 1) o3 AT XS RGeS, e AT U i) () SO R H S N
FZ I3 R & POSIX 18 Wb, fEAMSCE RS, W — AR S T
AN EE H s )@ e W2, AR nT IR X 2 5 5 B 21X Pl . (RS or A
ARG, FESLIEH ) POSTX AR5 RXER, [FIN- 2 SEERE SUs N . IR F R [R5
PR JE RN ZE R TR A S T FETE BRI I 26 02 5, A2 IR R TR E T o BRI I 25 2 A7 35T
PR G B2 B> R BRI POSTX 8 S A%k

NES 2 /i 43 e A7 SOl H sk B PSS, JF HARKE— @ BTl &8 A7 SR
. WALE NV B g v, JF B s c 2 20 e R, NFS &
Uiy A% 2 ) B 5% 2 ity TR R HTX B8 SR o TSR R H S E R, b SO ) B
] (Access Time), NFS ANZAESCAFBEIME i in] 5B 25 1m) i 55 2% BT o DRA XA 43 ORI
T 7 MR 4% 4 22 1] 38 A5 SRR S A I o GPFS o 8T fAE SCA: (197 1) BF 17 ) POSTX i
e

1E AFS 45 #8 23dsk & i N ZRAFAT N, 35 ) S e A7 SCRF I S P AN g o A Hoph &
Uiy % G o R ) () 25 7 i R AT TR SO SR P sl e iy, S5 2 2 R B (call-back)
(R HI3E 0 2% F i X L A7 CL 48 R

I3 A XS R GERE 25 7 0 (1) 5 45— R P R 7 2R Ab B 5 [0] (write-back) FI5 3%
(write—through). B Z&A7% /7 Ui 5 I, AR 5 103 > 1) I P 55 [B] BIEHE S5 A% AE
GBI s 5 E A PR SIESRI, EE RS B Z S T, AR5 A KRR
(5] o T [ 2 A A T ] Bk Bl 1) S Ak it o R R ST 5500 vy ) S vk I 5, B dlm ol
U7 ] PR AR T BEAEAS A BRPRE KA PR T ) o A S8 SR T A IR IS ST, BN LG A AT fg
eI, LSRR S AL, RATRED B B 0. AN IXRER 5, IR AT RERE
i) FL B R AE R  BS2 2 SCA I LA WL B RE,  PRA e AT DA 380 5 1 2

RIS 2 T SR ol SO B R A, — R PRI AR B 7 X R v BRI 2 A .
R A A AR G W AT — MU LA, iR B, Wi 2 AV LSS, iRz
oy At . BB I A 2 SEEIAR N 2 5, AN AR AR RCRE AR, 1 H— HA A B
R, A RGBS S A L, HEBUE EEs R IR I81T . % S
B, — AT N =FPER: AT ORI — B (segment) SCAFATAT—3 5. 55—
Tl SCPE o AN 58 (RN IR AN B, BRI LB — AN B e 2 A B, =
LT, AT LAY SCRE AT AT 3B 20 i, A 2 BRSO R ANAEAE IR 43, BBt i i
TV T ST RN o 3% =N 2 R IRV U TR S ME F5E AR K T vy R FH R e g e 5
U7 I R AR AR R BAIS, - DT I R 7 T SCAF 2R e 1 9 B ] LA R fa o DG T aX SE B )
WP AR, AE[25] P PRI

4,3 £t

TEAE G0 3 A XSO R G, BiTAT & T SR R Bs w2 d oo il R 4
HHATAPE . PRI R GE IR 2 A T LALE Te B 2 I 45 2 T LA rh s il IXREIRI 0 T, 224
PEECAS A T S, — MR 87 B 1) A0 SR A7 [l B2 B BT, Ll NFS. CIFS %%,

0 S 5 45 1T DA LU I A7 A 8 2%, TI0 A RGBTl 7 B — 5 A 2R SRt AR BT A 5
P 1) 22 A A7 0 o NASD [26 138 i 75 B2 4% s n— & F A, R 1 25 A% 5 iR A0 168 6 L 1)
VESRBEATIRAUE o FH A 55— U0 1) A SCPE I B I, b e 550 Ak 25 i 5 JE3EAT B 4 360 e
R, 2 S TR 2 () In) 42 TV RIRG A ¥ 25 AT A8 B LU 214 BRI b i 1) 25080 10 H 1)



Lustre KM Z M7 sORSEILR G SCAE I 245 o LEIAE — 7] EUE AR, R
TR S SE T 1D AL D (G, T LA € I SR Bl Lustre R4 4L
Panas 107 SR EdE . T Lustre SRAFE TR RIOAEGE, BN SARMEXT T2 2 7]
WEARAF R R R S 2 4

DA BRI (1) 73 AT SO R GER ] SAN A4 HAFAFA T o SAN [ B i 4 0 17y 5l
RGN LA IAK TIR KBk . Storage Tank A ZRZEH 10— n LUE U 46 UE R
S5, KM TSI “FH O+ R B, Sl T oA SO R U EidE 242 (25] . fEIL
R, B T T T RS R 55 4 HEAT AR AT A5 R AT L, I R Y Y e 55 A SR 1 ) 22
a7 EATIRAE, AL TR BT RIS (RN R VR B AR RO N AT O, R BAAE 7Y
AT AR, thn] AAE 7 P AR A I I 2 A7 i B % (share—disk) AU AAEAE

4.4 WM

SRS R G — A2t 2 AN A, T BERAMEA BEXT AME IR S5 . (HEBEE
RGMBHIZWY R, RGP HAEAE I R R B2 ORH N, B S 40h, 7 UKL
W25 W T4 . — MR A RATD BORPCRUFRERS A2 TAE, Rt aiee r B . X197 5%
M RRL, —EEE AR B AR AN E R AR BE Ty v X T oo BdE R 4545, — R R ks
Bk b ARG RS BT E]) CHBan Lustres Storage Tank 25), KM HEFARMAT RS
PR (CXFS 55D AT RGP HIAEE 1 , RHEIEHIEAR (replica), B K
LN RATD 72 & AMEM IR ST 4 Z TR AR TUR AR S X T ML R, RIGE 25K 53 1 2
AN HARASEREAS 1)L/, 4 GPFS. Storage Tank #5E R AL =20 DL L wT A1 203
YA BRAREE TAE, LA b1 oo A — 3k

4.5 W B

I FHRE o3 A1 XSO R G 1 RE AN 12 7 T IR BESRAE AW R 394 o oA XS0 R G — A
SR 78 R G AR A B G ) M RE AN BRI A . (RN TS A R LM, R AL
AT REAEAEANFI PR LN NFS B CIFS SR ARS8, B A4 RS8Pk REFN 25 24T
A, ML A RSS2 RGEMIMPR . TJ2& Slice File System il £E % S HLAIAR 55
AN 1w proxy P RGNERE, Zebra i B H 2 MR & IR 5 KA &, Storage
Tank. TotalStorage HLMITCHHE RSS2 SBEHE B RS0 vl LA INE 2 AE ik e &, s
TR 2105 i SCAF VT ) o BEVEPRIE RGP RERE A R G MR RO Ze M3 1, J& oA 20
PFRG—HS M Hbr.

T =5, §T RIS AR IR R G I KA R R G B B 1 BB N . B
AT RAEME B RA, BRGNS BIRAR, #2007 XSO RS SEI B A
Storage Tank. CXFS. GFS %8 R4 N ZANEIR, BAZREIAF IR, iR
g5 e AR B A R . I P AR EE B R — AN R 5 Rk 2 AF i ) AL
(Virtualization). MEFUMGAEAEIRALLS SCH RGME — DN ILZ B IAEE T 0], bRk T 47
i SEILRIAH Y, [ B8 T L an 28 . S e SRR il A KO0 R G A1 ix ot
REEE, T AR a9 bk

4.6 HfxsEHA

BEAh, SO ARG PRI B . BG SO BIEOAR . U AR 1 S B Bk
oA S RGN H G HAR (42155, A E H AT SO0 R G ity ZE R B BORAE

-10-



5 WIS AAIMRA

Wl 3 A SO R GE (BWES) 2 HpRHBE VT ST TR O A A B 9 4 A7 ) 93 A1 55
&R GE. BWFS KHFET 1P (ISR IAE, 2B & B I — N IC = I A i, SRR
T WY RIAHEE N RN, RS RARE R 1/0 LR, @il T I8 LUK

(Gigabit Ethernet) $RAtANFUTIA o A 4R iy A% Ban s E MU AT BRI AT, BATIRGF ik

frtbe BWFS AR RGBS % T 945 0 A U R Gehof A e -a S, W T 1R 2 Ho Al
A SCAE RGN AT AN R G RF e, el T ARSI A SO R e P A AR I
AEILRENS LW AL R BRI P A VT /K. T ERZ RG 4K

(P — -"\
RIFRR SR RBEBE RYEARS RS i
S | | ||
> | B
| i ., g |

; WEZRE% oo
(FIRBAA PR FIKELK R, InfiniBerd, JiFsmit)

BWFS 44514 &

BWES S HUREERIE (1) B 1 AR A — BRI SO R i 1 . SR R el th %
R TeEd RS54 (MS) SERFAREE, 2550 Ik 55 4% 77 5T SCEFRT MS (Rl 5C 2R BL 2 MS SRR 471
OVl o SUIF RS HE AT B o HEE IS5 A5 AR BE, LR N F Ik 55 28 R i 2 2
ARk o X Fhafr SMERTIRI, A e k554 ik T e B i oK, $emy 7 ool i gs
aIPERE, ARk T BRI [FIR, W R G4 R B A AR BRI 2R 51 A
PHIR, R ARG BAA IR Y Rk B AER T A RN 1 2 TS S, v LU gk
& i R T EE IR A5 2 i sk, R R PERE

WA 2 R 80K A Lazy-Binding, Logical-Binding, Local-Binding—Cache £%
FEARRARAE LA TCHHE ST A UIE 8] 1R SR8, S R A B — AN e s I 554 1A dse Kk
Ao R XA R PR S8l H R AN A ) B2 5 7 O SRms , AORIEARSS ISP il . &
Gead v] LIARHRIZ AT I 1R SE R A 2100, 2 A U 4 55 AN TU B Ik 45 4 1) (1) A 28073 ic A S 25 A
AR IR S s 2 T A7 o ) 3 T

WA A ST R GER B e Bds U H &, ORUE R GE o8t 1 — B0k, 4kl &
GERAMEVKZ I 0] o ZR G0 R TN LA A AT R s 5 B, ks> 2R 40 B nO e A 2B ) LR
RYR R A I3 03 7 S ORUEF P s 1l m]

Wt o3 A O RGESCHFECE NN IS R 2 A TCHHE R 55 245 R W9 2 A7 it I 554 o 7K

-11 -



MBLIHUREAEE T, RGN BV BAIR R 2, s S R g, RS RS
ARGV EZISAT AN 55 2, BRARAE BEL AR ME LR RRAS o

KEHRG TN R RRGSAT LG R, b R gl bk ge s e gt 710
Yo ARG LA EBI5ERHBor AN A VT I Dh RE AR K B B2 W SR

5.1 AR

W AT SRS B IMEE ARG Y MR, WA RGN RGBT R
AGNVERERSAN T o i f5 H AT AT SRR BTSN Y ROV e KA R Y e 2
512TB; nJ AR AERD A7 1 GB A SRAEAN AL AE 1 o SXHE AP JE M2 i VA R AP R R 2K
Z Effy, DU RG] DIRSEPEREMZER,  C 45 21> W 547 i R 55 4 1 22 A ool ik 5545 -

6 B

BRI SFHUBARLEA W R JE, NI AEA B AR, 2853 A XS0 5 G T AN
Ko LR SERARANTT [ X AR 3 A E R Ge B vt 7 BB

6.1 MILZEHKA

THEEHLP AR 2 3R F A PERE R A R BOM R B IR R K e R T, (ERE e AT T2 T
AR ZE I o AT RGP S BN RHAETBOR F 24 CPU AR B, A
FEI AR AT R TESE, 1/0 RO E L, MR AR U7 SR NE AL, 4 IR £
Sty SE AN VT I IR AE o XA ZNF AR, WA RIARESMER , MEAT 2% (1P REAEBRER 30k
Ji&, FAEREA A R O Im e 7 B AR I A . JeeTiiiE, TIRLURK, J7JRLIK
#, InfiniBand &5 2644 Gy b bR AE KT SL AN S IL, (675 28 A2 REETERE
(IR o

I, 7 S HRAH] TCP/ TP 19 268 S A S ol 7 R X K CPU DB AN PERERR A, Je R
WA ELE V5T (RDMAD $5AR D AE L BLAG 2 T3 RN T o A e iRl A 17 1) Ry 6L
ATHHLHIE RDMA - L ANEREHT, BT 2E T RDMA WSt i) SCPF R e U ) B SURs 2 H B

B2, P e HE M 26N RVDA PRIEALIE s, K AR A s S E R S — A
KT 10 o

6.2 HUBERAK

B AR GEBAOBOR, S AL GURTR 20 T R G4 i M RE 1 52 OO B 22, 1F
ZAMIAF RGNS, DS T BAR A IIEOR, Wi JFS[28], Befs[53], XFS, Reiser [50]
85 UIFRG H S SR MK B TG AR XA SR GE, Bl e AR X ST
ARGMHEAR . JoBHRAL Ay, A H &SRR .

6.3 EMEFHERA

oA O E RGO SRR (KR o W7 — A SCPE R GEH B ISAS R (K 02 S AN
IR SS, AAEET X AR s A OB B ER . 22 Bkas), ARSI RN, AN
FIPEREZER CAnFrekas o), ARMHALUT 0 CREFNICE D HSRICEED 55 18
PRGNS S o] S Mot A2 PR IO T SR g 3 0 A XSO 2R G i AR K 1)

-12 -



6.4 HEEGFHRE

B REAT A LA M HIAC B (VT S RE )T ASR A S8 20 (3 U, e B T A7 X 3L
BRI TR, R BRI XIS DU 53 1 A7 A X I M%%%ﬁ%Eﬁmmmﬁo
f“ﬁﬁi#%ﬁ%uﬁ¢,ﬂ%%%ﬁ%u%%ﬁ%%m,%%m%%%ﬁw\ FEE,

S AT A R GE NN T o

T RE

p=

3 3t iy EE R A 2SCAT R GEIR AR 4 i ) SEBLG DL, I 73 A B R GE A R 454
Mok f, FATTA LA XA R GEB WA 17 B TR AR 2 BORM B, #AN T
I IR SR B ROR o B — Pl R GUAE D S S e 17 BT W 1 ) R, A T A

B . SRR, NTTRIKRE, ARG AW W s) T BUHER) 73
AR GE, AR PLERSCIERSE, MRS TR 2 AL T SEHLER I 2585 2
g8, JORBEEIER ARG MERE T EE. FIHMESENER, [N E S A2 B, th s i
AR RGN A, ARG BLRA

8 BHIHR

[1] Satyanarayanan, M. A Survey of Distributed File Systems. In Annual Review of Computer Science. Annual
Reviews, Inc, 1989

[2] Postel, J., and Reynolds, J. RFC 959: File Transfer Protocol (FTP). Tech. rep., Internet Request for Comments,
October 1985.

[3] Fabio Kon, Distributed File Systems Past, Present and Future A Distributed File System for 2006 March 6,1996.

[4] R. Sandberg, Sun Network Filesystem Protocol Specification, Technical Report, Sun Microsystems, Inc., 1985.

[5] S. Shepler, B. Callaghan. RFC 3530: Network File System (NFS) version 4 Protocol. The Internet Society, 2003.

[6] M. Satyanarayanan, J. H. Howard, D. N. Nichols, R. N. Sidebotham, A. Z. Spector and M. J. West, The ITC
Distributed File System: Principles and Design, Proceedings of the loth Symposium on Operating System
Principles (SOSP), Orcas Island, Washington, U.S., ACM Press, December 1985.

[7] Braam, P. J. The Coda Distributed File System, Linux Journal, June 1998.

[8] Peter Braam, Philip Nelson, Removing Bottlenecks in Distributed Filesystems: Coda InterMezzo as examples ,
www.inter-mezzo.org.

[9] Randolph Y. Wang and Thomas E. Anderson. xFS: A Wide Area Mass Storage File System. In Proceedings of the
Fourth Workshop on Workstation Operation Systems, pages 71 -- 78, October 1993.

[10] E. K. Lee and C. Thekkath. Petal: Distributed virtual disks. In Proceedings of the 7th International Conference on
Architectural Support for Programming Languages and Operating Systems (ASPLOS-VII), pages 84-92, October
1996.

[11] Chandramohan A. Thekkath, TimothyMann, Edward K. Lee, Frangipani: A Scalable Distributed File System,
Symposium on Operating Systems Principles (SOSP), 1997.

[12] Steve Soltis, Grant Erickson, Ken Preslan, Matthew O’Keefe, and Tom Ruwart, The Design and Performance of a
Shared Disk File System for IRIX, Fifteenth IEEE Symposium on Mass Storage Systems, 1998.

[13] Kenneth W. Preslan, Andrew P. Barry, etc. A 64-bit, Shared Disk File System for Linux, Storage Conference, 1999.

[14] Frank Schmuck and Roger Haskin, GPFS: A Shared-Disk File System for Large Computing Clusters,
Proceedings of the Conference on File and Storage Technologies (FAST'02). 28—-30 January 2002, Monterey, CA,

-13-



pp. 231-244. (USENIX, Berkeley, CA.)

[15] Christos Karamanolis, Mallik Mahalingam, Dan Muntz, Zheng Zhang, DiFFS: a Scalable Distributed File System,
Hewlett-Packard Company 2001.

[16] Hyeran Lim, Vikram Kapoor, Chirag Wighe and David H.-C. Du, Active Disk File System : A Distributed, Scalable
File System, Proceedings of the 18 th IEEE Symposium on Mass Storage Systems and Technologies, San Diego,
April 2001, pp. 101-115.

[17] J. Menon, D. A. Pease, R. Rees, L. Duyanovich, B. Hillsberg, IBM Storage Tank—A heterogeneous scalable SAN
file system, IBM SYSTEMS JOURNAL, VOL 42, NO 2, 2003.

[18] Matt DeBergalis, Peter Corbett, etc., The Direct Access File System, Proceedings of FAST '03: 2nd USENIX
Conference on File and Storage Technologies.

[19] Laura Shepard and Eric Eppe, SGI® InfiniteStorage Shared Filesystem CXFS™: A High-Performance,Multi-OS
Filesystem from SGI, White Paper, 2691 [08/21/2003], ' 2003 Silicon Graphics, Inc. www.sgi.com

[20] PANASAS WHITE PAPER, Object Storage Architecture, http://www.panasas.com, 10/19/2003.

[21] www.lustre.org

[22] /4, i FY, BLMIR, COSMOS: —7f i/ JE4E — IR HIAF X FER L, B Rk CHRFYD | 2001.10

[23] M7, Wh, fE2h, @it DCFS FLAF X ER GRS #4109 8 vt 68, 2002 A E G4 AT T 2 R 2

(DPCS2002), 2002.

[24] Thomas E. Anderson, Michael D. Dahlin, Jeanna M. Neefe, David A. Patterson, Drew S. Roselli, and Randolph Y.
Wang. Serverless network file systems. In Proceedings of the 15th Symposium on Operating Systems Principles,
pages 109--126, Copper Mountain Resort, Colorado, December 1995. ACM.

[25] R. Burns. Data management in a Distributed File System for Storage Area Networks. PhD Thesis. Department of
Computer Science, University of California, Santa Cruz, March 2000.

[26] Garth A. Gibson, David F. Nagle, etc., NASD Scalable Storage Systems, Proceedings of USENIX 1999, Linux
Workshop, Monterey, CA, June 9 - 11, 1999.

[27] Theodore Y. Ts'o, Stephen Tweedie, Planned Extensions to the Linux Ext2/Ext3 Filesystem, Proceedings of the
FREENIX Track: 2002 USENIX Annual Technical Conference, Monterey, California, USA June 10-15, 2002.

[28] Juan I. Santos Florido, Journal File Systems, Published in Issue 55 of Linux Gazette,
http://www.linuxgazette.com/issue55/florido.html, July 2000

[29] Howard, J.H. An Overview of the Andrew File System, Proceedings of the USENIX Winter Technical Conference
Feb. 1988, Dallas, TX

[30] Howard, Kazar, M.L. J.H. Scale and Performance in a Distributed File System, ACM Transactions on Computer
Systems Feb. 1988, Vol. 6, No. 1, pp. 51-81.

[31] Satyanarayanan, M. Integrating Security in a Large Distributed System, ACM Transactions on Computer Systems,
Aug. 1989, Vol. 7, No. 3, pp. 247-280

[32] Satyanarayanan, M. Scalable, Secure, and Highly Available Distributed File Access, IEEE Computer, May 1990,
Vol. 23, No. 5

[33] Satyanarayanan, M. Coda: A Highly Available File System for a Distributed Workstation Environment,
Proceedings of the Second IEEE Workshop on Workstation Operating Systems Sep. 1989, Pacific Grove, CA

[34] Roger Haskin and Frank Schmuck, The Tiger Shark File System, Proceedings of IEEE 1996 Spring COMPCON,
Santa Clara, CA, Feb. 1996.

[35] Roger Haskin, The Shark Continuous Media File Server, Proceedings of IEEE 1993 Spring COMPCON, San
Fransisco, CA, Feb. 1993, pp. 12-17.

-14 -



[36] Roger Haskin and Frank Stein, A System for the Delivery of Interactive Television Programming, Proceedings of
IEEE 1995 Spring COMPCON, San Fransisco, CA, Mar. 1995, pp. 209-214.

[37] John H. Hartman and John K. Ousterhout. The Zebra striped network file system. ACM Symposium on Operating
System Principles (Asheville, NC), pages 29--43, 5--8 December 1993.

[38] Michael N. Nelson, Brent B. Welch, and John K. Ousterhout, Caching in the Sprite Network File System. ACM
Transactions on Computer Systems, 6(1), February 1988.

[39] Fred Douglis, John K. Ousterhout, M. Frans Kaashoek, Andrew S. Tanenbaum, A Comparison of Two Distributed
Systems: Amoeba and Sprite, ACM Transactions on Computer Systems, 4(4), Fall 1991.

[40] J. K. Ousterhout, A. R. Cherenson, F. Douglis, M. N. Nelson, and B. B. Welch. The Sprite Network Operating
System. IEEE Computer, 21(2):23-36, February 1988.

[41] Brent B. Welch: Measured Performance of Caching in the Sprite Network File System. Computing Systems 4(3):
pages 315-342 , 1991.

[42] Michael L. Kazar, Bruce W. Leverett, Owen T. Anderson, Vasilis Apostolides, Ben A. Bottos, Sailesh Chutani,
Craig F. Everhart, W. Antony Mason, ShuTsuiTu, and Edward R. Zayas. DEcorum file system architectural
overview. In Proceedings of the Summer USENIX Conference, pages 151-164,June 1990.

[43] Mary Baker, John Ousterhout, Availability in the Sprite Distributed File System, ACM Operating Systems Review,
25(2), pages 95-98, April 1991.

[44] Darrell C. Anderson, Jeffrey S. Chase, Amin M. Vahdat, Interposed Request Routing for Scalable Network
Storage, Proceedings of the Fourth Symposium on Operating System Design and Implementation, October 2000.

[45] Charlotte Brooks, Ravi Khattar, Satoshi Suzuki, Mats Wahlstrom, IBM TotalStorage: Introducing the SAN File
System, IBM International Technical Support Organization, November 2003.

[46] http://bebits.com/

[47] Adam Sweeney, Doug Doucette, Wei Hu, Curtis Anderson, Mike Nishimoto, and Geoff Peck, Scalability in the
XFS File System. Proceedings of the USENIX, 1996.

[48] Paul Leach and Dan Perry, CIFS: A Common Internet File System. Microsoft Interactive Developer, November
1996.

[49] EMC Celerra HighRoad, EMC white paper.
http://lwww.emc.com/pdf/products/celerra_file_server/HighRoad_wp.pdf

[50] www.namesys.com

[51] Anupam Bhide, et al, File Virtualization with DirectNFS, Proc. of the 10th NASA Goddard Conference on Mass
Storage Systems and the 9th IEEE Symposium on Mass Storage Systems, pp. 43-58, Maryland, USA, 2002.

[52] Frank Dabek, M. Frans Kaashoek, David Karger, Robert Morris, lon Stoica, Wide-area cooperative storage with

CFS. Symposium on Operating Systems Principles (SOSP’01), October 2001.

V5. & 3% SPEFFRITHERRAFARALIE DK HEHRLE
R AE PFEMNFRTHEBRRFRFALIE DK HEHRLE
KR PEPFFRITHBERFARFALESL BIFHRRA S

-15-



