2010 & £19% £ 10 H

HTENRENA

#

XNEE KAMK A F

P 5 R BY) &l A TE 3
(F A% B S TEER Bl L 410075)

FEHIERMT, HIE R0 AL B REFA — AR AP, A HIE A IRIE P A7 P A g 2 e ik

B, RIS T BATHIEI A TALIT R A T KXo A Xy BT kP AEGRE, BB T —H
AKX B AT AL R, HFHE B A AT BB A T R RS BUEAL Y b, @atiF s B4R P
0918 58 A R ARk 5] FILT AHECHE S AR AR AL,

R4, HEM, ST SIKB R, BIESIK, FTHH4, I \

A

Replica Location in Data Grid
LIU Gao-Song, ZHANG Xiao-Bo, LONG Jun

(Institute of I1nformation Science and Engineering, Central South University, Changsha 410075, China)
Abstract: Replicalocation is the key problem of replica management in a data grid. It is aso the basis of data access

and management. This paper analyzes the pitfall of centralized and distributed replica locations that are used
in replica‘location. By proposing a hybrid strategy of data replica location, scattering replica location

information in different domain location nodes, logical file name location index, which is logicaly

centralized, can be used to locate replicainformation.

Keywor ds: data grid; replicalocation; replica catalog; datareplica; logical file; physical file

1 353

KRN EH @ BNSHIRE, aaBEH
M. RAERM . PINEBRMEITEAR, MBUEE
Ih R, EREESHN. HhNEERECRR
X, HIBRSFEMER. TE. TAPNRSN,
AT XL BB IR E, B )i L 2 B A
LCARENE, IRBIRRIAT MURLBIRIAEER .
ML THEE, NS T HER, BRI A
fORR S thsR T SLEHRIERE, Bl 4E—AFIA
REFHA, T EEEOKIER At FRRNE
FHRIE, MORTEESKIERRNLE, BAE—
FEREXNWOEE, X2 KRR AN,

B81, BATANRE T EEERRE AT
SAHERBIRTAL, ERRB AT RIS E, 8
BEE R SRS A, ERREIAEAEMAL R
MEAEFN T BRI, BR4IT RAMNT Y RIEH TS

O EL£TE:ERAEAR$E4S (60873081, U0835003,M0921005); 5%

A5 [8]:2010-01-18; W & X A5 8):2010-02-12

%, ERBRFRMHIMETES Globus 1 SRBE,
Ripeanu #1 Foster 32 1 7 — M/ B8 A 2 A7 561,
% A Bloom Filter BEARARBE T = FERFRER
G HBIRNBAE B XA B ERIFNERITEE,
EFRRRERNFEHE, BT RFXEI AR
MRRIARENAERIENERGETRNBAEFERERN
NE, RBYIFE—FINEIRAEMER, DEXT
RIS R GBI A TIRERE W EN

ASOBEIE T E R EIAEARES, Mam
BIAREMKIE AEAM, BT —MESRAEIAEN
R, XFMEMREXBAEPABIAENNAR, 7
HEME PRV ZEXHNE/E—RS], BHAS
B EE—Rs I EFHMFRE— P RIRS=F, ™
REBIMEE AR BT HEIMERASET S L
NFRIAENGEENGEESESAABARENAT
n, BASESM D AT ERRZEBHEIRENE

RELER S ETARME$(20090162110072)

Research and Development #fF5 7% 71



HTENRENA

2010 &£ £19% &£ 10 #A

B, MEEFENT AR, REFM A5 MEE A
BEEXHNNNHIRERI AN EMFER. RBEEE
ENEARRFETRAELNE R, XREED
HREAEMNTY RIS TEN, MERERSH
AGERE,

2 BEIAZEAAEDR
2.1 EEEE

#4EEIA (Replica ). WE—PXHANZ DL,
XEANE T2 E SRR ARIA, XERSC
TR HIEE, a2 —RAIEBEXHE,

W& ( Grid Domain, GD ). FMWARERZ T4
12 i Thee FARIR T S AT

BEE% (Logical File Name, LFN): 232
HHEFHIEMEN 2R B P 2B/ RIR T ' K
—AXHHFTERIA, FiE BB S AT RIS
MRS Bl B A T RUE I EB BRI —
M, AR EATRAT, DIEYIEZ P Hidik,
FERRIZASEOT R A MD5 BIA 4 — 128 {7
REFARR, FEAIZHEI LFN, R

LFN=MD5( “#32%&" + “IP thit” + "8
2" o

YIE 4% (Physical File Name, PFN). FT
—IRIRFHE TR BN E MRS

8| A& B F(Replica Catalog, RC): 22— R4
M EIRFME, B THEEE X2 MRS HE .
RS E BRI ZAIMEHE B
2.2 BIREAER

ERENBIAREMELF, B8 T =T 2@
1 Fi7R): #7475 = (Storage Node, SN). HE (7 1 =
(Domain Location Nod‘e,vDLN')LXZzé)%TEﬁ*ﬁ,ﬁ
(Global Location Node, GLN),
2.2.1 T < SN

SN 1 7 LRIV IR IR . HIMFIE T RIERTF
TRTHEER:

1) ATHEITNED R FRNBEIAREFEEHTE
B, MEMHRERIT T AMEIAEX LRC(Local
Replica Catalog), fisi BIEAM T S ATAF#EIEIAR
S RIHIER SO PEN 532 38514 LFN 2 (8] B R 5
(PFN, LFN , Version), £ Version 24 24#] LFN £
WMAS, ARSENREFEIER AN —EHR A,

T2 W53 7% Research and Development

LRC X IFAHBEIAZT AL, RIMNET RiBidEEAR
# LRC, TJBMAMT R FREFEE MEE Y
LFN f98) A&, fFE LRC AsmE— WS &, Fit
¥ LRC FFAEZI R FIMIAS T o

SREATTHGLN
...... (LENLD

AREAT KGN
(LLD

\\-——————————————-—‘

Bl B AR LA B 2R A

(2) HETHEFET KRS IR ESHNEARE
B(LFN, PFN, M EH, SEXHNGFENE,
Version, BIARE); HARIARNNEERE LA
Mg RGHRFEZ D LFN REIRERIA
2.2.2 HEMNT < DLN

HEM T A DLN FZ2REFUTHEE.:

(1) EFMEEXHINNE N EIANEMNER
(LFN, Version, PFN, #IBRIAFEHIME, BIAT
AP AR, BIAT SHTFRASET, HidSE),
RIEE A FE| DRLI(Dom:ain Replica Location
Index), R RAEIARFOBRAMTS, B
EEIARHEENER . BIINLEIEAN— 2B
B NEERIA, N DRLI £SEER MREHEE, W
1 Ao

% 1 DRLI &l A=Al E
BM( Version, IP, iFE&
G, BRUES)
BM( Version, IP, i7E&
G, BRUES)

LFN1 | PFN1

LFN1 | PFN2

SXEMRENERBE N R LEREFER
G2 EBREIAEAF S48, DRLI A RAEE LS ATHEN
HUREE A BIRRMEIERIAE R, RAED> T
7t EAFFSH. DRUI iRt YA EBEE S, H—



2010 & £19% £ 10 H

HTENRENA

BIASHAEREE, NRIZEIASFREFNTE IR
AR MW, BABEILEE DRL B UEN
ZRIAHNATB A ERIACHNNE,

(2) HBTEAE MRS T 2GRN R H
ZW, BRIP, TRAYIEME, TANRESE, B
ERG KA, FRRFER), HWET KNS
F0IR H A% R GRS %

(3) HFIHASFEMZEXHESHN K MET =
HIRRET(LFN, Version, PFN, R85 s &%k, SEH A
H, WA S,

NI NEREE MWD SERIZEAEE
NP R, —REFF LT EMS. FHEEIRINEN
SH RIS REAREM T ~o
2.2.3 2FENMNT R GLN

RBENT A GLN TEZRFEATHE B

(1) &M ,ﬁ\%/fﬂﬂfa(m(ijz“*,ﬁé’q%%ﬁ, IP 3
i, STANYERGE, FEE, THEH), HEw
SEBZSINAFILE H WAE R GR35,

(2) LRC Rz AM T & FHEIAFEH#HTE
12, DRLI R 71 53X H AT A BB 48 SR R S BIlAS
ST EE, AXRR AT, TREFEENETE
PR MBEX NN AEEEIAR, 5T REEFE
BN SEIATZ A LFN I —ERFERE, B
VREEETHNEEXHEMERESI LFNLI(Logical
File Name Location Index)i£{ft4/EEEMNEIES
o LFNLI AST BB E M LFN SERAENT 235
Z RIS , BIaNB AR LFNL, LFN2 B EFr7Es;
AR 5= 2 (LFN1,DLN1), (LFN2,DLNn), &0 2 ff
o BIT50E) LENLI of UERLZ R XA FRERIE, &
JER a1 1235 1 & DRLI ;2] IS @ﬁﬁK#GNuﬁ&
NRAE RGP AT A 2R

%2 LFNLI kb2 &
DLNL ( IP #hiE, 3=

LFN1 | Version - e
2%, B S )
DLNnN ( IP t#b3F, 87 5

LFN2 | Version ( t AP

2R, AMBHE)

ARAERBEAREMRIF, KhEAHZ LRC X
EHBRIAEMNES| DRLI A ANFHEESMFED S

SN AN EA T = DLN #, Bl AFIEM E A5 S H LRC
A0 DRLI @M, HEM T & DLN FfF44 75~ SN
T E AP AT AP RRIAEMER, FEE
AXHEMEENTFRENERE, AP mMERERN
BIRMBE, SN, DLN, GLN 2184 FiT &, 756
REMNTEER—TMED R, BTEEXHFENER
5| LFNLI 75245 F AR — M EAK, FRIAXZ RS 1
LFN BB E B AEEEP B A EMAIF R,
2.3 BIXREX

FHET SRR EI A B LRC ﬂzﬂfﬁﬁ a3
EopeitE] z&mu%ﬁal DRLI AR &R EM T 2 h S
XHEEARE| LFNLI, EEMA T MR RS EIAR
FHIBLELEA, 0 2 FiR

B RA] (LNLD

o™ e~
- ~'-.\.\
- S~

e

[ BRI KEDRLL ‘ { BAIASEfREDRLL } ‘ RS frREDRLL ]

RN RS A ?f’J

|22
N
|

A
T BB F AR S R R3] LFNLI
PRI R G RERAT, AL ER LENLI SR
&R Eﬁﬂ?f%*ﬁﬁﬁlﬂ, FEZHEXHEMES
LENLI 7248 FXAEHRNNEEAN, MEFEN
X B ERAFEFR.
2.3.1 LFNLI ZER#& 75 = R B 7 i
AT LENLI B8 EE S 2T 2R,
ME: RETBLE R WIET SEERXTF NBEEMD
A 8E/EN LFNLI (975D =, Rl B EAM T 2 GLN,
N RFE LFNLI B R HR T
(1) WEF/ENT ST ZHSIRL, RDTE
WT: BREBEMANEREMT & GLN, NFEMIER
(M-SR XA, B 0 G 1 RN, N2
X F T St TS, BElEREN T SR T
) 48 5 (Global Location Node Binary Code,
GLNBC), Fi#{4H GLNBC[M]#F (%, Bl .

Research and Development #F5 74 73



HTENRENA

2010 &£ £19% &£ 10 #A

BEBE S MEREMT R, WHEEMES 91
RE XA 3 A7R), M) GLNL B3 HI48454
000; GLN2 3t H|4gaLh . 001; FoREIET UG
FEAT RN H RS,

B3 GLN )4t s2

(2) A LFNLI EEFEREAT ~o B HEI I
LFN BIRTJLA — S 4845 T GLN i HI4R8em
=, TR LFNLL, A\ LFN 2 GLN HIBREY IS 72
STk . LFN->GLNBC>GLN,

BAESAR TR & B RS
LFENLI, HEFEENET 2T E .

3 RIKEASRE

ETE 2 frriEIRE X%, ]HE 7T EXRHEIA
EANRR, APHNEIAEMIERAERAEXTHER
ABEEE, REEHSEaREEMEIAXY, B
KBNS ERGE 4).

RREAFHCLN
(LFNLD)

SRERE HCIN
LANLD

’
N
/

- e ———————
————

-
f—————

—————
o ——————
| P ——

T
Q
g
=

\,

.,

”

.

K4 ElAR LR

BEMERENEIED S n THBIAXHLET
B, P& nFEAECS GD1,

(1) R AANTHRIASHR PFN, AR
LRC & 3% PFN 3 A9 LFN, SREHITERIE 2,

T4 W53 7% Research and Development

(2) RIFBFE 1 FIHEP LFN, @EENT R
DLN1 & Y E{7 LFN BIARER ; BHEIAREM RS
DRLI FHFAMNEA LFN I, RBZE At 5en
X E— 1 EREE N, 1Z LFN TR s E 2 7%
LFN A& EEIAHRIMESVERE S, BIAEMTRE
R, HHEIAENRS| P AFAEXNKE LFN I, &
TNIZE A SRR S A T HRTaER, W
ITHRIE 3,

(3) HUEALT SARFERED LEN, FIBH A
& LFNLI &K, o DU B 781202 B8 58 4 2 B LFNLI
MEREM TR BN, REEZEF/ERM PR GLN
% HELL LRN 3l ARE9IEK

(4) £FENMT S GLN RIBEEFIA LFN, Fi248
SHEEMERS] LFNLI A& #HIZ LFN; BHEEITME
LFN T, o] DUARIE S B E A P = GLN FRRFRI B
R T SRR, S EAL LFN BIARIEKE & 14
N EN T R, XERZZEENT 54 DLNn,
RERITERIES;, BEBIHEINNAILFN I, hEiE
SKIEAL LFN BIARNEEN T /2 X HIR RS-

(5) HEN T A DLNn FEUEI & B EM P & GLN
MEMIBKRE, FAHYERNEEIAEMMES| DRLI #
EHZ LFN, BEFAEXNRKHLFN I, RAAEKH%E T
Z LFN R BIATE SRR, X ERIARNMEER
BRSETR N, BIAENIRER \GEIFEN D
LFN I, NEfeREi T & HarEs, sz
HRER, L '

FIREASIR AT AR T
Find\RepIicas()

{
If(LRC F 5 7E1% PFN X+ RZf4 LFN)
{

FKELZ PFN 9 LFN

[E1% P = ATFERY DLN & H3Z LFN B EIAEROEK |

If(DRLI 77X 7Y LFN In)

{

Return 7% LFN 3§ £ S8R A EE S
lelse
{

F AT RAF6E LFNLI E 3%k, o7 U B 77 4%7% LFN
BY LFNLI 892 B 219 A GLN;
@ GLN % H1% LFN HEIA EANEK ;



2010 & £19% £ 10 H

HTENRENA

OB IR 7 23| LFNLI FA777E3% LFN T)

{
ARHE LFNLI Y LFN BUEA71Z LFN ATfE
#J DLNN,
[@3% DLNn & 1! LFN MBI R ZEL0EK ;
If(DRLIN AR 7F7E XS/ 491% LFN I)
{
Return LFN 3 AL ZRIAMEE R
lelse
{
Return 55 5.,
}
lelse
Return $5RE5.,
} -
lelse , '
Exit; 3

4 MEREDAT

(1) AFEEME, RENEERZFERENT R
GLN B9 N2m<N<2m+1, Eff m X rZ4e
R E), B LFN BN s W, UIE
EREMT S GLN EAZHEXHREE N EUNT
2W/N, §MEREMN T S REFNRAZESHN
MR BEFNEEHNEN 1 . SEFREIR
ENARLL, EAEMREF, BIAEMNEENRZE
SHFENMZRS| LENL DBt A6 78 2 M5 E Mg

S, ARHRER T WA R GRS BT S AR K

B, SSET AESE, "

(2) Tietto S LENERB B EArR3INR
FNEBEMT S GLNL #1 GLN2, 1% GLNL k3%
FIMEZ S M1, GLN 3aItiZesy M2, N GLN1
GLN2 B A KM B XA ML*M2(0< M1*M2
<M1,M2<1), B ERENT SRR EZ PRI
INFERE—M P SRR, ATRIAENEER
BT ENT RN GTEENE TSP, E— W
P AHNRAREE, FETENMNBREHNIE BalT
BRAHEM, 8 TRENBHEME,

(3) T¥ B, ZEBIFIBMER AN, B

ARNE AT HRB AT RO ER, 5B
SRR ATR S | A B TR B RAS TS AR, 3
BRIANEEESMAES M EATEP, B
SBEESCHE LFN R BIA SO B T8 B 38
7, SERRBIATAL, BARBIATMRRE
F T BEESCAE LFN B EAT A O A5 45 DLN fRk
5}, FERE BRI B EATE B A HoR 5T,
R, HBE M LFN SRS A E MRS
HIMEBEIET. BINEARMBIATA T A SN
FOIs A5 5 DLN (92 B thig B PRy R4 0T WUARIE
SRR BT T RIERE B AR

(4) B AR MM P58, 5 Ripeanu 0
Foster SR & A% T 2 LR R L 2EIA
ENEBMBIAREAIEALL, EATMAER T, B
BB R ERS] LENLI H9% 570 T4 i B WS 5
B, SR A DA L B B R S R
BIAELHEE, BARIRL T BIAEAIE AR TR,

(5) TR, BAEXWEAREN TS LEDIFE
MRS, ERTRIARMERS, mEERE
T, THFIBTBIMGES, TMURGHBS T R
WEEE S, TR THERAE, 25T THERE.

5 Rt

AL IS AT B Ze ML TR FOR B T S B
RIEE, BHEWRT YRTHEME R R AT
ZRBNFIAE, D TENNRE, #HmRE T
AR EARE A, SRR EA L TRIABR
(IBIEEN, R NENREEEERANEIAEN
RS DR, ZEIARAAERN A SET RSN
MEEEMMS S, BERLRAMLAE, SSTEE,
SRR G A

S 3AK

1 ZHBHE, G & IE, e AR AR —FF oA K A8 W A8 A
AE AR B9 A7 50 KRAHE K 5 52 4R, 2007,28(4):262.

2 REMREHE Tt LW PiaE,TX.—F%
T BTG 5B &) K F ALk At A ALTAZ, 2008,
34(18):99.

3 E b KA M A& & A KA S Ak L B
biAsE K 52, 2007.

4 W R A WP &R AL B BRSP4
X E R E R K, 2006.

Research and Development #F5 74 75





