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Constructing Virtual Storage Service-based System
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Abstract As the enterprise applications business changes more complex and more constantly, the back-end storage
services framework must be on-demand, while the on-demand dynamic integration and reorganization of enterprises fo-
cusing on the equipment and management is urgently needed. So for this goal, we propose the VS®,virtual storage sys-
tem model. Using the technology of virtual storage and the storage services application integration, the model allows us-
ers facing the upper applications management, directly. The paper details the model of the entire VS* framework, and
has designed the VS® service discovery and data transmission mechanism. Under the premise of the existing equipments
cost reduction, we use the computing and storage resources separation strategy to synthesize new applications and serv-

ices for future,

Keywords Storage virtualization,On-demand storage, Service discovery

1 38

B AR HAT{E B AL F M, o T B W
B RBERNOER. FEERRAOMEAAN TYANERE
BENER .. E—TEENNHAREPAINELBE
ERNESLHEGE FELBEHARER, R EHEN A2
A KERIENEMMERE. XEREMSVHNREENE
BERFHEEABER EX UZTEBENE 2, BEAH
KT,

TR A Bl SRS R Al RE B B 7 0 AR , B 4 olk 22 BB 68 X
SRR TR T B A B B R R WA B, SR LR R F P
BRBUNEFE, EEN RN ETHRE RSB RENT
E. RT BB LB P R, 40k X F 5 B Rt
MR, MER ERE, XFE BB, L B 7EhE
HRZ A AR KA. BRfk BFEAE R e T R
KR AV B AR B XS 4 FR B ET f BHEAT VERR B9 L LB T D,
B e PR TR AT T BB S8R BT 28 I AR TR B HIRK
B, RO LASR S Ml 453 B2 b B 25 Ah A8t i i G 3R S T
BHEEFRERERS.

Rl R T8 22 AMER, BH T BEMXHNER
7%, 30 BMC # i 5t F 5% A8 o0 B89 ACSM 75 %M Sun B9
SunStorageONE FFHHER (A & . 28114k 7210 DCF i 5 .

%E ADIC 188 K8 fE 77 % B ™ | Network Application,
Seagate #l Intel = /A H) DAFS U RS (B4 T NAS #1
SANKIEEO D %, BRI LR TERNETET
LVM KFFiE R 58 CYM; SCIR4 4 H T NAS #1 SAN g
G —FEAEMN (USN,; Unified Storage Network) s SCHR[ 51328
THR B NEMEETE RS AXUM, @it BEras 30 1
RIS  BEAH R ALK %, Hib BMTH
T —ABRE PR 5 Neptune, B — NI LIS B BT
BRI E SR, KT A Oceano™ ' —— L B4 F
BENARTERS, EXEHERPHERELUREER
M, a1 T — A E 4 AN R ERETE IR
H—DOVE-G, @i MASEREE T 4 S R 4% RS .

TCRRLIZ R T — R A RO B RS HE RS, 3 5 B A AR TR

P28 1 2 F0 W 2% BEUROR SR A3 IR %5 SCBL T T 1) P B R 0L
W, EIE R PR BB AR e LB BR AR 10
HEER, RENHSEE.

I SCRRI1L, 13-15 iR i e U B PR 338, JA 48
L6 R Rk B R BB R G R T VS
R, EHRRETEME B AR S 8 3 77 MR 55 7T £ AL
MEREENSRER. MREFHEREPHORRRS,E
ARSI O FPE R X R R B S F A S MBS
%, LB G B AR E A A E T &

* VEEMH . AREREZR £ ="E KEMI E (2004CB318203) , B & HRFH# & £ H (60603074.60603075) ¥dy, & 1 HWLHE

&, FEFRT RN NEERRE FEREREE,

.31.


http://www.cqvip.com

AE IV HNETRENFREROEENS, HEEY
RIBFSE IR T RANBHIT B 1 $2 11 T A S VS AR R
AT R, 5 2 T RKER THEAEKR R RO AR
VSU BILi#ABR. £ 3 WANT VS MEKRMHEH
B EHTEREEART TERE., XERFAHT VS &
MARKEEEERABINT —BH AL,

2 ETEMRSHZOEAR

MNERRGEAET S REPIRS T ES HFE 5
FHITEEERS. N E—Fd, RITAE TX A
HREE, EA A KB AE B A &4 5N E RSk
LB FERT R, BEAX—AESE, RIFEF
AR PBEAR MR B AFRERENRS . VHENT
Egyy ACEAMMSIRS BT —VSU,

2.1 WHERELET

VSU(Virtual Service Unit) 2% ERK R B AW R HE
TC, R RSB AR LS 3 R 45 B BT IR 2R 1T IR 55 A94R8 B
fgElit. AIigE Bk D e B —RRAEB RS, JExTHH
MR GLSYEMERRE #AT TERME: 2 HET —
EH IMEHEMEEINEE; ) M S RMEE— WA .

AT EARThEE, BATIE VSU 420 4 MER KRR
Z2 . EHLE SRR EMEERSEHE, XK 1.

#1 VSUMEK
R T
RHES BUA MERERAR FEFARERER FAL
£BE  SARBERRAER
g RRESREMREARRN TS EEAL A Xt
B F Y B o
L EAREmEE R B E AR R R R
ERLE  wrmpuw
pmapy PRFEBHERREGHTAEFAATRCH

VSUs; 7 ot B # F 6 7R %

FHERESFEREAE— RS A SA(Service Agent),
AR ERS RS R ML E % VSURBLR B
HEES. BdBEMBERRSEEE, VSU Al Ui f g
BHREERS AR TEEDRESANABME R
. #ERS, FAtA Al b H M VSU B4t #, AT
ERENERNRE.

2.2 BETMIMEINH

MR A KIRG BT VSUHS B HIRES 5IRS
ZEE S RS M A R B T A RN EA. AT EHR
FREMNEHEM, REECEI MRS B SA K EER
FIEMR S M b L AT P OEME RS R N E
MBEESEL. A, YRSFEREFTEFTMSo, B RE
i SA RIBIE R IR & E MO ST IR G B, I RE T
TREHER.

2.3 VSUk#imHR X R

— B RIgHE TR, VSU Z MBS EHET T
3, B A AR R oC 2 T VDA SeULBH. X AR E
REEN-AMSTEGEAB I LM TR IKE X
%. iR VSU-BFTE VSU-A 859085, 180K VSU-B
&8 F VSU-A Frig iR . B4 VSUED SAiER&E
R R FIEENE —RFEERE P VDA . Bt
H AT PMERL VDA sk sh A& 3 VSU MBI R, SA #id

¢ 32 o

P 000 http://www.cqvip.com]

Bt vile) VDA RGERBREFEENEF. Bk, 54
VSU i i % # VDA A e & fMigERKE, EEmEA
VSUEMRSG, M1 FRART 44 VSUs £4,VSUBEE
VSU-A REtH IR % .

(VSU-B depev-nDéqent on VSU-A)

SRC :Services Registered Center
VDA :VSUs Dependence Abstract

B 1 VSUHEFHRBER

BT 4 4~ VSUs BILH1 VDA, VDA ig R T #L R
RETEAR RS BB ER . 81 VSU #1 SRC Z [A1 8] LR
EREEMFESHME VSU RS . ¥4 VSU-BEE VSU-
A REEA RS, B SERRIE VSU-A 1 VSU-B ##: SRC i
B, BB X 89 SA #BREE CAIZEEKEIE R, VSU-BE
A SA iE REMEHIE R 1 SRC 2 i VSU-A IR & 18
B. MRKE VSU-A ¥ K8 shek & FE MK 52 &, W VSU-B
%5, 5P VSU-A BRI RS, VSU-B Al VSU-A
HITHERER T RENRSE .

3 VS EBKER
VS BhRASCIR 3 T 5B IR 5 AE AR AT , M R 4

R PESAFETER TR TBIERS S BER

%88 AR 58 .SRC #1 VDA, H PR 8 wHE
MWOTHIER SR B EMESR NARS SBERLEPH
VSU BJt, X RO 18] A a8 i SRC IR & R AL
i,
3.1 7565 % SRP(Storage Resource Pool)
SRP B P T EL, h B RERBEFHR
%, MR TRAMAESZS VSU B35 K ERNE#ER.
SRP H%E 158 8 2 SR o 1 B e B A A i A AT
BH., WA 2w, SRP FHB MY &I LR iSCSI#
tEFESL NAS FHEF R 5 . RAID REB BT W EE R B B
B4, XIS &ERE T SRP HEREHEELRBEMN
BCE M e s s - S8Rk,

gy iy
H SA
] AS
™ ( ion Server )
; Cluster
SA]| | SA SA EIA_“,—l
MDS){~4MD%H MDSi (. « « MDSa—]

B SAT

o S P
e % o P

B2 VS EREKR
SRP (IR IL R ST T B 4 W BR A2 A5 3% & (0 ) B bt


http://www.cqvip.com

F G — B St 25 [A A BT, AT 7E SRP ERFEBL T —41>
BESEHEBEEEFRSR), RN XEE TS
AWML, BN 7E BB fA BT IR SR gl&nt, BB R E = AFHA
BEIR BB I MR IR S R 27, HRIFERE XA SR
HTh, B E A 7 5 Sh A B S B W B BT 5 — L
FISCBL T FERE SR BRI R,

SRP %M Z 5080 T % #7645 IR SR 898 BA AR
eV, B L EERRSEEEERBIRS TR
AR O WL HER ARG RES) A A B A SR
BLE S ECR SR SR BUUHE R WFEAEIR S .

SRP 2k &5 EHE R TR APATIER, W T 28R
FIEMENRESERE —MHIMES . B2 RERPE—K
VDA 1B 8% 05 o oA it 4 28 L 95 IR 55 25 IR
45 AR FF AR 55 .

3.2 itE A E M CRP(Compute Resource Pool)

CRP(Compute Resource Pool) B ## P& T HE M,
REANRERMITEAE S IR S, 7T AR G R E 4
HRXERMITERE, T CRPHHEESES T SRP X EHF
AR, NS A& T BRI 245 IR S5 48, 48
B TCEARR S 55, BS R4 25F0 AS R4 25, (AR EHAP
s B & Ml s S LB ENRSFHEE.H
Bt F T BRA EEAHT AR, WA T REF RHEE,
BE T REMNAY R,

CRPEWREZEHNKRRAZRMNWITE T AR
SRP RS R G B, X80 3 B I R B A AR
BRZEEENEY . CRP LR Kk EZEd AN
AEEBEHBEATENFERSH. RREEIREHEREW
HWEEE(—&AHm XM EILY &) M SRP B8R
T, A O 4 SRR TR BT R AN SR T B AT
HB5E . TERXFPEIT R 8 MRS BT TR vT LAk s 403K 45 2%
R A TR R 08 R S B0E, B 6 ek 2 B & AR 1
F5 AN BRI ST AL HR BT, IXHEAE CRP MER TR T
A MRS, — HEBURS LU, T A R B FEFEIET&
BHIMRE. MTCRPELENZEHRFEHEFER
TAHEBIR A HATE M, M A RS B URS5 AR E  A
BATRES . AR RS T, STTHAE RS 25, BS IR4- 451 AS
iS5 ge At @b X — AL, RANRELRRACD R
YRR IR, AR ERIMEMRE TN, FeitR R
FIFERESE IR A A B AR Sh A R B YR AR, AR H 5 1)
FRBRRMET BT B,

3.3 THIERSIBER

R RS RN 2 TORAE IR 4 28 1 BS IR 45 25 41 1
T — Metadata Servers Cluster F &%, R R FK L T HEE
M55 . JCEER R G F SRR B B E, B E AT L
RCR BN H SRR U BIRRE .

L PGB AS XTFEAE R G EAT SO L B B E,AS
L0515 3R & 3% Bl Metadata Servers Cluster, B &2 3 iR [7]
X EFENEEEAHE SRPHMNERA., X ASF
Metadata Servers Cluster iR [F] {4 File/Dir Mapping, {2 #%iX —
TEEHE, AS FT AT SRP #4730 hr i $OHR i B, X —d 84
BTEIR AR ERE, A WU BIE B LUE AS
A SRP M ATE %, 82T MDS %% &, FIEf Metadata
Servers Cluster t1 7] LA &7 B XTI iR 17 S 0 B0 317 4
k- (striping) , 7+ HI4E SRP 77 7€ R EI 9 SR o, SF 4 304

D 000 http://www.cqvip.com]

et R R, 8 S THERIBER R A .

[FH} Metadata Servers Cluster R &K X £ MDS, 3
HE4RE BS LM £~ MDS HhFE T4k, 3 AS ##H#—4 58
B ML FER, FRHETH MDS 7] LUB SR H,
A R F] BS %, FIAT BS 0T DU O B I R B
A~ MDS, % MDS M7EFEM IS8 R4 T LA KB T
BARIR % 8 T 81— MDS MBS, i BS kA
MDS [& g4 , 7T L 37 25 de s 10 M RIS BRI e B /IR 44 &
PR MDS, P-4 T MDS Mk, EEHER, RGP R —
A TERAE R e —A MDS kB3, Bi A i MDS B H KT
BEAEAES, BS U T BT RInE .,

& 3 1 SRP % Metadata Servers Cluster & & {270
BARMTEGE, A T LB Metadata Path #4715 .

File / Dir Operations

N i
Filé/ Dir May ‘\/,

ot e

B3 VS EERRITRIE R BRAE

1 AR 45 %% (Application Server)

ASTERIHI B g h R E B X clients 4R, K E P
B P RARSS . Client i85 AS Pl 7ERE R IS, ASTEEM
BS #5219 MDS; 348 Client B i 8] 3¢ {488 B R i o ¥ #1
PilEHEE . ASHEE Client 9 TTEIEF P A1 EHE B %K
ik Client BEXTE A BIEE MU OUIRMRIR, HEF
WIEHE AR 55 s 2 » R4 BT U (M S5 i 4 T 0o 38 100 L ST 0
%%, BJ5 . B AS [ Client BAEEEDIFIEE, 0HE 4,

Client AS MDS; SRP

[ @ ARR EREEWH
AREED R
LT 2
B i
% 4 \
A BEERESRR
. gt ]
#
ngpnn ¥
LI

|4 UMLBEE

WA 2 FR, FEAE BT TR D 1T 3 BT UR o L ST ROHE i 45 2% A
e EEN AS ALY IR 55 . SRP 12 EEFF 45 BT IR, CRP
RALTE BT, MDS 2 2T 8 il 55, 1 BS {24t MDS &3
M5 . AS MBI APRGL X RS R R AR S T E R
BARE FIRAE ISR U PR A A 2 RIS PR BRI A%
i,

ASHBIMEE AR ZLA T RFHMIETEE. S 3/
FIE ZEWAHERE RS HEREERENSISHSH
M55 B9 A 25

ASHIBHEBRFERZEH ASASNEEMME, B
AS R shFIE R, IR R R A A 1 SA SRBW R P WE
3R, FH P A R ARR B SR A (5] F 2 SRS R R AL A P A AR
OE L e

(F#% 51 7
e 33 e


http://www.cqvip.com

2000 M) , AT B K 2% I 3R SCECR S REPI 45 LB RG 18
R » BT L AL T P48 SRR K 1T A RERERR IR BR AR

@ 06
# 05 [ | —-o—- LEACHHY e
W 04 || W BHES 7
& 03 e
% 02 *,.—-"’
PRI
e 0
75 108 147 192 243 300
BB AEE
B2 REMEET FAMEM LEACH Hhill W &P RE & 3
REX H AR

SRIE  E 3 4 BRI R AT T h E L, 5 R A 3
B, WEIFATLIRE s (1) RPN SE LR
WIE SRR T LEACH Wi, LEERIEY MK F S
(2) ERFHRAMEG RS, SHRERRES FRGE
WULEH.

¥ 08
R
06
)
04
b+
&R 02
0 . , , .
75 08 147 192 243 300
i3 5t 6
B3 FRREIET RN LEACH thill 44 % 3% M oh %
Xt g5 R
HRIE HWRWERERBEPETRAT SHTEN

.0 0 0 http://www.cqvip.com]

BRSO EAAE, &SGR E T —MET &
FHEEIS AT T . BRI AT RO BRI E5 R R W, X
FEATLLE TR E AR A RBEMNSE, BBHBEK
W fr R HR BRI R,

2 % X W

[1] ns-2 Network Simulator. http://www. isi. edu/nsnam/ns/

[2] Cerpa A,Elson J,Estrin D, et al. Habitat monitoring: application
driver for wireless communications technology // ACM SIG-
COMM Workshop on Data Communications in Latin America
and the Caribbean, Costa Rica, April 2001

[3] Heinzelman W, Chandrakasan A, Balakrishnan H. An Applicat-
ion-Specific Protocol Architecture for Wireless Microsensor Net-
works. IEEE Transactions on Wireless Communications, 2002, 1
(4) :660-670

[4] Kumar R, Tsiatsis V, Srivastava M B. Computation Hierarchy
for In-Network Processing / The 2nd Intl. Workshop on Wire-
less Networks and Applications. San Diego,CA,Sept. 2003

[5] Mainwaring A, Polastre J, Szewczyk R, et al. Wireless Sensor
Networks for Habitat Monitoring // Intl. Workshop on Wireless
Sensor Networks and Applications (WSNA ’02). Atlanta, GA,
Sept. 2002

[6] Rhee S, Seetharam D, LiuS. Techniques for Minimizing Power
Consumption in Low Data-Rate Wireless Sensor Networks //
IEEE Wireless Communications and Networking Conference.
Atlanta,GA,March 2004

[7] Wang H,Estrin D,Girod L. Preprocessing in a Tiered Sensor n-
etwork for Habitat Monitoring // IEEE Conf. on Acoustics,
Speech, and Signal Processing. Hong Kong, China, April 2003

[8] Yarvis M, Kushalnagar N, Singh H, et al. Exploiting Heteroge-
neity in Sensor Networks. IEEE InfoCom, Miami, FL, 2005

(9] R&R,BAYL. KRS SER)Y A bR B2 W R,
2005

(k% 337)

HERIE AR T WA F B AT T R 6 W45 A
FETEIVERTHIESRENEHRGEE. XTHR#HENL
AR K CER(16 I BT IR IR S RIS AT T8, | T
VS AL I T VS BRI i i 45 & B SR AL
W, RERCEARESEANITRT, & T it M
BEIRAR S B SRR, AT O & BT B F AR 45 SR E T B R
HHES .

T BB 50K LA AR Sy JR B B T [7] GIS(Geographic
Information System, 384 B 2 45 ) 4058 69 5 B, ML SZ v
HAESSH VS B8, Fi#—E v mnFEE RS TR
FRUEFH LA IR,

2 % x W

[1] Golding R, et al. Storage Resource Management for the Enter-
prise Server. BMC Software, Inc. 2001

(2] frEH. & BB AN, HHEN TR, 2006(10)

(3] Z=hil, 8746, F. —METERNENEBUEBRARTRS
I NI RGT B LR S, 2006(6)

(4] 3KAUE, % MBS —SBHL. HEHRZE, 2006(6)

(51 FEi. &S8R, 5 RGBT HBEILRS. HHEAEER
(BRREAR),2007(D

(6] W&, 48 .5 BEHMARAXHRANI R BRRETEL
. BB S ZR,2005(6)

[7] Pazel D P,FEilam T,Fong L L,et al. A Dynamic Resource Allo-
cation and Planning System for a Cluster Computing Ultility //
Cluster Computing and the Grid, 2002 2nd IEEE/ACM Interna-

tional Symposium, May 2002.57-57

[8] ShenK,Yang T,Chu L. Clustering support and replication man-
agement for scalable network services. Parallel and Distributed
Systems. IEEE Transactions, 2003,14(11):1168 - 1179

[9] Fong L L,Kalantar M, Pazel D P, et al. Dynamic resource man-
agement in an eUtility // Network Operations and Management
Symposium 2002, NOMS 2002. 2002 IEEE/IFIP. April 2002.
727-740

[10] Appleby K. Oceano-SLA based management of a computing util-
ity / Integrated Network Management Proceedings, 2001 IEEE/
IFIP International Symposium. May 2001 ; 855-868

[11] Kim H L,Jeong C S. Distributed Object-Oriented Virtual Envi-
ronment using Web Services on Grid // Computer and Informa-
tion Technology, 2006. CIT ’06. The Sixth IEEE International
Conference. Sept. 200666

[12] Zhu Zhenmin, Su Xiaoli, Li Jintao, et al. A User-centric Service
Framework for Pervasive Computing // Pervasive Computing and
Applications, 2006 1st International Symposium. Aug. 2006;1-4

[13] Rousselle P, Tymann P, Hariri S, et al. The virtual computing
environment // High Performance Distributed Computing, 1994
Proceedings of the Third IEEE International Symposium. Aug.
1994.7-14

[14] Casselman S. Virtual computing and the Virtual Computer // FP-
GAs for Custom Computing Machines, 1993 Proceedings. IEEE
Workshop. April 1993:43 - 48

[15] Xu Huiying, Zhao Jianmin, Zhu Xinzhong, et al. Web Services
Based On Grid Technology // Computer Supported Cooperative
Work in Design,10th International Conference. May 2006 1-4

[16] E& % —FBIEL BB R 558 R 0B, HH EHER,
2005(5) .

(17] R#t, &0, FERRLBIIT. D EMBHE N RS, 2003(4)

(18] S—71.%. FHS5HENSE. HBNBIRS5ER,2005(3)

.510


http://www.cqvip.com

