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Abstract How to organize and manage services from the different dimensions of service provi-
sion, operation and usage is a big challenge in SaaS(Software as a Service) mode. Traditional
service management methods in Web services research domain, which focus on service discovery
and service selection, can not satisfy the management requirements of dynamic partitioning, evol-
ving, monitoring and controlling during the whole service lifecycle. This paper proposes a service
community model for a bilateral SaaS mode which is abstracted from a real project of the nation-
wide service network for sharing science and technology information. The service community
model can be used to enable business-oriented service management in an ordered, bordered and
controlled way through service meta-modeling and self-configuration of business criterion and
service monitoring policy. A generating mechanism for the evolution of service community is also
discussed. Finally, the paper gives a case study which shows the usage and practicability of the

service community model.
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AN T) P A 1 A 1 A 55 L T

(4) g5 4t X B B 42 41k 22 AN IR 45 4 X1 1 iR
55 KA/ RS A R DL KR 45 H SRS T EE X
Fo AN [ R 45 A DX ) 1 B3 B IR 55 44 X UR 2.

(5) M5 Was. air P B 2 IR s, 52
BT iz 55 o B3 A5 45 8L Can mT T L g Rz s i) 45
W SR RS U4 H AR 0 MR 55 R RS DL S A
BT B W 55 AT PR S5 1 1 T 2 e

(6) 3B MM, mAEH P SRS . RS &
B LORGHEEH 3 L, 52 Bk X P AR 43
Bt RS S B0 B DL H B0 S T fE.

B4 g5t T 4 BB AR RO 55 I o 56 1 iR 95 4k
DX I 52 I Y [ R A R U b B R R 55 A
R J 7R T
4.2 RMAZRG

A DL E R AT B S5 MR ). NS R
TR IR S A X B A R 55 4 R A R A R D



11 Fo R —F SaaS BT IR 55 4k AR AL K HAE 4 [ B 05 IR 55 090 v iy B2 2039
[ mEs || SASREESENSAN || % A icERIen 1 os BHE
@ gﬂﬂﬁfk%m%ﬂ £ | FRAF (Hogss) = I 1408 §§>>
rJLJ! &# UJ B ool iy b
=] EFEE’I@T‘E
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157] FAUEHIT

4 e
= [ MERHEEE

il (= £ 500 |
) BEERE
= Fite i
[ BRI
:‘ LERETE WA THEAREE ( sitesREg) R = EE
B 1ist #EHR
& H}E’ﬁﬂ' B % Foe FERESE P RS | WRHR VAR e - A =
=] 3‘_ it 2
& g I ‘ RET b [11; 3 #
& riﬁﬁ{g% - ] =3 T ]
Y MibFHEES P
= o = R B

A 4

Al 22448 T IS5 XA 32 8N FH R 55 4 X A
J =5 T U W 55 A XA AR K YR AR AL A
RWOR.
4.2.1 REPHEAE R RS AL X A

B RAT IR BRI R S5 i E o E
SR A T AT DAT ) AR A B AR R BRI 55
PEAPET SR AT A R B SR 5 X Bk
FE LT A IR

(1) lk 55 FR 5B k.

BB B 48 1T w3 T B S R AR B B YA 4 S
FH&?k FHER e ZAA FHLBUR S 8 R34
TR LA S AR i R R B RS TR TR KB ik
B AR AR 27 RAR A BT IR, Dy Il L
XML Schema JE U 7 i 5 B9 U5 10 5008 b vE.
AL N UR 2 2367 BE %48 T mi R T T IR £
G3 A E R B AT 43 28 W R 432 5 2 A B Fi BE
BRI HARE K, EiR N AR OWL &R, [ 5
BT OWL % 08 Ui E R VAT 43 M 1
hE.

(2) BHE A5 B BT IR IR 55 #E R E

AR W RV T PR %éﬂ&ﬁukﬁ
(09 IR 55 AT B T A PE 435 LS SR 55 19 A R R
VEAl Ay M7 A R 55 A2 700 v g N B 28 A T PO
G372 @ k. A R g5 A DX H i g5 B A A R AL
il o JH P AT LA bR i i) LR AF R, 9 1R 95 A0 (8T 6 45 i
VAR PN RUE B IR S5 BRI B

AT R C Sitii0s0

7Y% (1300) WHEIRR (2284)
o £

)

BNER | T | WREER microosTd
Coppeicht ENRE SEHHEBRER

Il S 1 £ B B DR e B i T

(rdf: RDF)
(owl: Class rdf: about="# Category")
(rdfs: label rdf: datatype="XMILSchema # string")
Business Category(/rdfs: label)
(/owl: Class)
(owl; Class rdf; ID="agriculture")
(rdfs: subClassOf)
(owl: Class rdf: ID=" 1% Category" /)
(/rdfs: subClassOf)
(rdfs: label rdf: datatype="XMLSchema # string")
agriculture(/rdfs; label)
(/owl: Class)
(owl: Class rdf: ID="transportation")

(/owl; Class)
(owl; Class rdf; ID="seismology")

(/owl; Class)

(/rdf: RDF)

K5 M RE SR B

(rdf: RDF)
(owl: Class rdf: ID="ExpandParameter")
(rdfs: label rdf: datatype=" XMLSchema # string" )
ExpandParameter(/rdfs: label)
(rdfs: comment rdf: datatype="XMLSchema # string")
domain specific property(/rdfs: comment)
(/owl: Class)
(owl: DatatypeProperty rdf: ID="Tag")
(rdfs: domain rdf: resource="# ExpandParameter"/)
(rdfs; range rdf: resource="XMLSchema # string" /)
(rdfs: label rdf ; datatype="XMLSchema # string")
Tag(/rdfs: label)
(rdfs: comment rdf: datatype="XMILSchema # string")
Web Tag(/rdfs: comment)
(/owl: DatatypeProperty)
(owl: ()bjectProperty rdf: ID="User Assessment")

(/owl ()bjeclProper1y>

</rd[ RDF)
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B NP AT BT A SR AR CAE RS AT R
HR A Ml 55 75 SR M AH DGR BIF B BT L IR 0] B 23 55 R 55 42
HEF B AL DI P IR RS B BRI 55 1 0
LUIREFAN A X B P, B 2k P 4 IR AL X 5 —
PR S R I SC A I 55 55 0 of 3 0 G T £ A1k 1) Bl
H R IR R 55
4.2.2 M55 eEa R E s

14 E R AE IR 55 W A e 55 Ak SR LR
B © WM IR 55 K. AR T IR 55 7Y 4 i
FRIEE A MRS AL X R, IS T RE A S A
— 50 @ MRS MUAR T+ G, xF 2 R 1 iR 55 dE AT T
G s M55 TG B SRS 52 Wi A G B IR 55 1 s O iR 55
WP A AR IR 55 PE Al BRI 55 I8 AT BT O K
i P 0 0 AT W s @D MR 45 VR AN, 1B 4 WAL
AN B A I AR A fe 1 I 55

1R 55 W DN 2 MR 55 4 A i ) 00 A8 9 1 T L FRAT
KT — B AR 1 IR S5 W I S 3y vk G A X
T DY S W0 SR W 1% i TR AT O S8 SR 5
Tirhe. Horb, W00 SR w SO TR WD IR 55 D L
DUAT 7 fioh & B 1] 55 J) 300 L 0 A7 oy SE B 7 96 S A
W A1 3 RT3 A A 2 A T 15 1 e R R T
S Clvm o B ] R B . &1 7 25 3 T RAIR 55 0 i B ]
Sk B8] 14 M D R S

(Specification)
(Name) ResponseTime(/Name)
(Description) Monitor the response time of each services
and compute the average response time (/Description)
(ServiceList) * (/ServiceList)
(MonitoringPolicy)
(Metric)
(Name) response_time(/Name)
(Type)java. lang. Long(/Type)
(Unit)ms{/Unit)
(/Metric)
(Sensor) org. sigsit. vinca. qos. engine. sensor. Response-
TimeSensor(/Sensor)
(Schedule)
(StartingTime)2009-07-20 0:00:00¢/StartingTime)
(Lag)43200000(/Lag)
(Times) * (/Times)
(EndingTime/)
(/Schedule)
{/MonitoringPolicy)
(/Specification)

P 7 IR 55 i AR i 0 S s S SC

4.2.3 LRGBS HIXIRE

TE VLR PR AR SR S5 3 5 B 3 57 9 Bk 4
IR 55 A DA b A A R AL T AR 55
XGRS © A B SRR TR AR

SR 55 A DX 33 B AT A — A T g A b DX I
Ml B HE R B A IR 55 A XA ] BRI AE 2 A IR 5
FEDCHER F R A B IR 55 4L XA AR O T AR B A
e 54 X 75 EAE LA AR AL IX 04 G £ 15 B IR 55
TR O IR 55 L DX R Al b SR IO RS 5 5 SRR A
FASGHY 2. FAT T S vl LA 3 b LA E g 1 55 4k
XA 2 Tl 55 MLV A a0 43 IR A 4R VR A5 ATl 2326
N BRI R AR v O S T ROR BUOR 5 B
A 4L DXL R — 0 Tl A O IR A R A A B A A
DX HEAT 5 JF B T 1] 48 I DX 38 2 R A A Iz 55 4L
X. & 8 g il T LR IR A AR 2 T XML 9% .

(Community)
(Name) #6105 3 A8 AR 5 41 X (/Name)
(Type) IR (/Type)
(Operation List)
{Operation)
(Name) merge(/Name)
(Sources)
(Source) 4 27 5 A /Source)
(Source) 4§ % i & B(/Source)
(/Sources)
(/Operation)
{Operation)
(Name) select(/Name)
(Rule)
(dataObject Name= "L FAFE AR" or "fR{EH"
type= "4 M AT, 4. B3 T EAED B R
. BRSEAAE" /)
(/Rule)
(/Operation)
(/Operation List)
(/Community)

K 8

1 T PIAMBUE B8 SRS B S5 A
55 4 DX LA R S0 AT Lo R AR A 5 SO 5 75 31 9 i
SEPREL I IR 55 4 XY TE AR 45 B AR 406 IR 55 4 X IR
AR I T8 S T BORE i SR AR A5G 1 2 FERLVE L
YA 2 SR L A VL 9 A 55 9% IR R AT 2 5
I XEANBERS B 343 I 1 A T B A BB AT A
TBHE.

B R 55 4L DXIR AR R A 8 X

F1 BEHKREROE
B A P S PR
Wk Wt I % 41X
WhEE ABFHUT BAFHLT R
L RMEAEL TN RS AL S SRR R
BBV ) ks RGEREES (58
SR i%@igﬁgfﬁﬁﬁ%ﬁWQi e
gl AGTFRAT  BAFELN  fFRE
i 5 B 92
Y I
W el RIS Lok AR % 2. B S S R 92 4k
WHERIES S (OREAMAES A 2.0 8
HEsK 5 B 5
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B, 2 EBHE B RS MITHC 258 T X 100 4
FKAANLHET 260 A ZHOHE B EAR AL Y T TR
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20 FHE AR B Ss AL XL S BE T X R L A5 B B R IR
55 ALY Ak 2H ZUR IR 55 (6 I B0 10 & — MR 4 5 3T
T K B H A5 B 5 5 R 55 0% Bl A H e W i L+
ANHE B T A (R s 5l R 0 TE I el T 4R
P R A s T R R B IR IR 55 W], 1 H
S T i) 3 DX 8 D AN Y )T e 72 R ) e A K R
i A8 3 R RN € R A AR A8 T IR 55 A+ X
filt b SCHFT 10 S R A B8R 55 A DX PR s
Az B 2GR 55 0T R SR A R RIEAR T
T[] 380 = A0 P B A5 R R 55 R it e A R it 5
T AR

SEER T AR R0, IR 45 L DX A5 2R A X 7] ” SaaS
BN 0 e 55 8 H J5 HLA DL N ARAL -

(1) fie 55 48 P8R 20 2 . B X AN ] 45 3 35
CAIUE0 (14 b, 55 F0 g V5 RS PE S 72 1/ 2 A 45 o0 B 1Y
T By 1 I 5532 8 0 X 3 L 58 5l 5 0
V0 R P SR W i S T ke AR e A SR 91 R R M 1Y
FR G A St o DT S5 B AR 45 A 0 SR ) Ol R IR
55 4 R A A AR IR 55 15 R W gk VIR 55 4 IR 55
W 0 IR 25 PF- D0 55y T B oK L TR) IR b 3 g Ak A
BT R S5 A XY (AT R

(2) T 7] B 1) AR 55 5 S 41 21 T 5532 5 i H
2 4 Bl AR 55 1 1 P 5 Oy ot 5RO g A AR X 4 B
PRI ST 1 IR 5 Ak KR AT B AR 4L 2. B IR 5
FE XA IR AE AL S S RE DA RL T 6 2 B0 e 10 ] 4
PER 7 20, P T o 41 XOUR 2B 15 87 19 IR 55 44
DX il A2 22 FF A FH 5 SR R A i AT 0 IR 55 B A
2L K.

B MWW HERH A EE X T XFFiEE
T XoF Bk 55 B 1R 2 1) S 8 AT HE A PRI L Ao
FAHEF AT B 3 SO IR 5 W A 5 P AL S B X Al
55 3B AT I B0 W LA B IR 45 o FH ISR 1 P A
SRR A [7) 28 0 Al 55 ok FHAS [8] 08 97 s o LA B AR 4
R 55 149 AN [ 15 50 R AN [ ) A 9 5 s

BE AR A SCRT 4 0 8] 7 SaaS #525X 52 bR 1 AR
% 1z ] SaaS HUEOK i AL e i BRI R S 5

A R 1) e ) — o i A8 5 R Y B AR AR R TR 4
— ) SaaS ¥ & F N5 B IR = 5 0 R AL =
7 138 8 SO DU AR BT IR 5 5 1o R (L A A
AT i 2% 26 15 8 W8 AR 55 1145 S5 18 60 07 1T I 55 1)
PR FAE TR S E R 9 285 i 5 A4 PR ol 55 P15 i
55 Ak DXCASE IR0 D) B 0of 2 488 50T IR 55 42 43 L I 55 e A
e 55 8 FH = A~ 44 B2 11 Al 55 4 B SR T 9 o Fe i A
P T2 33 5 7 il T AL AN [ 48 2 A8 B R 119 iR 55
FE D, SR AN ] 48 B2 T 8 57 A IR 55 4 DX 1] A s A DA
T & SaaS BEATR 3 3¢ 3 8 H] 7 B A [R] R 55 8 2
oK.

SR R 55 A DR RYA Oy il 554 PR L)
AT RUE T4 E A7l /ol 55 080 AR 55 O A% O 4l
G BB W 2N 2 4E AT IR 55 4141 4R K
i 55 B8l 55 A G L SR AR 55 14 M 0 R Al e i 55
LD B Bl 25 T AR A AR A5 HILE SR T XL
SaaS 2 —Flal RLAE #E Ik 55 25 58 1 780 B A
X3 T TR AT AR S L R R o 2

BT 15 B R G RISt B — S
M {H.

5 HEXIIELE

S A 45 BT A AR A Tk A, UDDIY
WG 3 58— 0 IR 55 iR L B A A & B P 0K
S Web 4 19 %8 3 v o0y 5 Strikelron®, XMethods®
AT A ) e X R R | Web fIZ 45 R 4 MRt
T S T HER ) Web HR 555 B 0. X
So T AR F2 B T WA R B R 2 T R 55 i A
BRI 55 oC BUH A5 2 22 AR M e Web Ik
55 1) J BRIR) L. TEFA 2 MR 55 H R el B L 22 R TR
SUfR BT R T AR SEBFSY. Meteor-St fil VRESCol™®
3 S A A A AR A ek A TR X v W AR 55 R AT O
W R T TR S AR S5 1 AR AR R D S HE R 95
a2k [ 3 A . W, Meteor-S iR 2 T — 4N Bk
AT KA KB HESE R ] T P2P RS2 Bl 4
1 BB K5 22 ik 55 10 W J2 o 52 3R 55 1) & A AN
R, SCHR L3 i Al 55 fE Ak T B gl o BR 2 |
Web Iz 55 2l 55 2 180l 55 IR 55 il 5 00 SCTE G & AL
1M 2k P $ A 55 £ 2wl 3 fige 5 L AR J2 11 AT 9% 5K
(9l 55 AR 45 . ebXML® 75 #1115 45 400 dul 3l 2od 7] 7 2

http: //strikeiron. com

http: //xmethods. com

OASIS. OASIS/ebXML registry services specification v2. 0
[OL]. http://www. oasis-open. org /committees/regrep/
documents/2. 0/specs/ebrs. pdf
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Background

As a new way of software provision, SaaS (Software as
a Service) gets lots of research attention in recent year. After
the development of many SaaS applications like Saleforce,
SaaS is generalized as a new model of centralized manage-
ment, operation and provision of software services through
Internet. The appearance of SaaS platform, such as Google
App Engine and Force. Com, shows the above characteristics
and will foster more and more services on the Internet. With
the growing number and types of service hosted and operated
in SaaS mode, the importance of service management is high-
lighted. Traditional service management methods in Web
services domain which focus at service discovery and service
selection can not satisfy the requirement of service manage-
ment in SaaS mode.

The research in this paper is also driven by a real-word
project of building the nationwide service network for sharing
information of science and technology, named STIS (www.
stis. com). The goal of the STIS project is to spread distribu-
ted information of science and technology to more people and
provide value-added and personalized information services for

the masses through integrating the technological information
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shared on the Internet. SaaS mode adopted in the project
builds and provides large numbers of information services. So
the requirements of service management are put forward from
different views by service providers, service operators, serv-
ice users, service organizers, etc.

In order to address the problem of service management
in SaaS mode, this paper proposes a service community mod-
el and corresponding derivation mechanism of service commu-
nity. The research results were applied and evaluated in the
real case of the STIS project.
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