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The User-centered Data Mining Outology Development on Universal Knowledge Grid

LI Yu-Hua CHEN Yun-Kai LU Zheng-Ding
(College of Computer Science, Huazhong University of Sci. & Tech. , Wuhan 430074)

Abstract In the service-sriented data mining system, the Data Mining (DM)algorithms are packed to Web services.
User can define DM task by selecting proper Data Mining Service (DMS), but most users haven’t such professional
knowledge. One service selection mechanism is needed to help user selecting high quality DMS in view of user usabili-
ty. A more all-around DMS Quality Evaluation ontology(OntDMQ)is proposed by synthesizing Web service quality of
services (QoS), DM unique characteristic, subjective factor such as user feedback and service dynamic characteristic.
The evaluation method of QoS is discussed. The QoS-based dynamic service selection method is presented that user can
define the QoS constraint of DMS referencing OntQE and adjust the factor fff, the system select the most appropriate
DMS in the services fiting the user requirements according to computing compositive quality value.

Keywords Quality of services, Data mining, Service selection

ILARESR , 6 F 1 1 1] AR 55 4K R 454 ( Service Oriented
Architecture, SOA) 3 AHINAR 5 8B AL R T BRI
FETH 5 AR 55 BB IZ H R 5 H R Al Web Service HIBRHER AR
KERMARAMETRENBIEEHE R, EBIMREH.&
FBR ISR E B A Web MR %5 . B MR 95 S B MFh 2k
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BRI %S 20 REHE TR S HATA R 5 2 AR 5 B
H AP REASER 2EA LI AP s IE TR AT .
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IR, TR —ERFEFEIG BB P RS R
BB R 5 .

L6858 Web IS5 MTEM PR  BUR 12 8 S £ FIDE
Y= F XA RS 2 R E RS s S, EAR
e EIRS MR R AR AH T - REEMBIEZER S
WA,

B P AT AR SR SRS 48 AR 45 VF ¢ A A 1) 8 SOBERY, 885 AR
BARAM AT ARFERFE(EERE) . £5%E
WERAPAREZHNRSEF B HEERSHEGEHE
B, ERE S WEENRST.

V| BEEERSTHEE

BB —Fh Web R %5, HILBOR 28 MR 55 7 A &
(OntDMQ) B FE /A3t Web fi 45 B ¥ 4 B 7 R A4

EHSENE RN ET. Web R4 RE AR L 0T
W MBI~ A A ABF T M BLR 45 A BRI S
A RETRLSENSGR T £ FUEZRESHERS N
Afk, Il 1 R, EE AT R E T B s
SR PP B T ST A S AR 5 AN A R
B, BUEZHERS TN AR ETEQELALENEF
(common factor) , & FIFEHr (special factor) I -F Fit B VEM
B F(process factor)

BURIZHR S IR AN BT ERCE I T ERHT
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Type, EvaluateMethod, EstimateFunction, NodeValue, Unit,
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%N EFZEIARFEES.

weight ZIEHE FHAUE , B8 P A4 E 3 S RAE
HUTARES:
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1.1 2A#iE4 B F (Common factor)

IR O] B AT Pilal: o] AR SRR M T SR
i AR RETeN FHE. SANEXWT.

4% (Cost) B HITE T B ARFRUE L.

A Fit: (Availability) . 7] It RIEMRFF R E R ERE S
BT B, nTRAERARS RN, A
HRBUEREL, 1], R AMERFRE —E It A, mE
MERALTEFNAERMEENZIRSESTRH. 578
WA XA 18 E 0 E (time-to-repair, TTR), TTR F#RE
SCAKMWRSELARNE ., BMEANLT, 8/ TTR
HEREASFFEN.

A] i [} 44 (Accessibility) : T] {5 [a] 44 2278 BE 5 9 AR %5 38K
BEERSVEE., EUURRN - EERE, ARER
TEFABF ] 25 _E I s Se B AR 5 R B sk pl & . AT (A
YRR T A, R4 7T R E LU X S BT i FF
W, TUETHWE— N EEMRENRAFERSFEIRSE
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RIS, BRE RN FRABEEERENRITRLHE
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B 32 945 WO T feb 45 o [ - 17 RO B K/ ] feh 48
HRFIE TGS, MR- RESEARTRY KT
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IR X, TRERFRENTERGE, ERE A RFEZ
HHE . HEEE M (Stability) 2R # 45 #E (SupportedStan-
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SNFHEZERET S, — T AENERAENETHRE
BAMR D | R LR T LA B iR B B AR,
HE A XEARRE, R ELE S REEyE AP EEANGERD
FUEHE.
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BT BN B BR B
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Headsize
Maxsize (2

Hd, HeadSize AT X F&RMHEE, Marsize ZRTEX
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2. # & M (Certainty)

BANRBBEREN YA N RR AR R EEE
BT E R,

MNTFHEW X=>Y HRBEAN, AR et EREEBRFEE
(confidence) , BfF R FMHE PY/XONEE X NEFH
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BIR R, 0 F @B %X T confidence Ti g A
EBEROBE . HHTEL T
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1—PXO

Horp P ARARBEE, max RRBRE R

Xt T B (O Ho 7T LAJT (B A Oy v] FE 1 s HE R 1
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B RRH BRI T X RAGR R AR 5T LA £
FRRIBBSERITE B X ER L] T uE /] AR
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3. % A (Utility)

—MEX BB ENA AR OB EN—NEEH
. EMURA— ARG R KB, RBER
B X R R AR TH S ES A ENE S
o X FEWM X=>Y fyRBAN, X EREEE P(XUY),
Hb XUY RRRIMNETX MY 35, 0005%E X MY 6957,
TR LN sup port(X=>Y)=P(XUY).
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FE OB R AR R R 5 B EUR A e AR
B, i, — M EERE AR , E AR TR
SRR OESHTHBEOER ., BRSNS —K
BEEMBR U . MEEZBMHANEEERIREPRF H
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BEREBENTIR.

5. B>t # & (Interest)
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FRMEFR,

int erest (X=Y) —\/PS(X3Y) X ===
H o, PS {3 Piatesky-Shapiro M N P (X,Y) —P(XOP
(), P {REME N REWEF Kb, BRERE.

(D EWMRBIEE . REF R AT LU BRI 0

« 161 -

€]

P(X/Y) (5)


http://www.cqvip.com

B (BB X R ARG, R B S R E P EERY
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6. 7T & # £ (Interpretability)

PoEm e Y. M TAEmME. B REIE
MM ERAEENER, X TREMS JHPFEEX
SRR BB, \TER A . R, BEA R
BRFRE E BRI B R . B B AR me R 2
FENERED R -1 EENIRIRE.

7. TAAL(Visuality)

“—iREME AT ERER R R R L. B
Pz U B T AR 53 A 0 v A, B 45 SR T AL i R
AR AR BRI . BRI AR S TR R BRI R
Y e BRI R AR S B R R R S IR S A

8. P& Fa4% 47 B (Privacy protection)

SHE BRI T X i & BARA R AR A& B 3
BEEHIR TREB L. BRI 5 B sUEU B s
0T LKA ) it i 4 SE R A R AT AR B, 75 —
T TR R F25 38 TR BT A8 L 0 T R A R L R JHL AR
BUHRMEATE) . BESH N — B AT AR R R R 2,
HU—EMERE T AT 3FE . WTIEAIERA
BB T 23 A 0 BRI R BRI 3 U B F 4
RZ— BEEEMR T HETRART ORISR,

BARPE RS ERS FEIFNMNEER T, X
L5 P M R G X SR R 2008 R A7 748 e, S0 DR B B A
R, S TRARPBEERNRARR. HEENBALED
BEER/R N PR B R RIUE AN BB L SRR
T B AR BRENC AR R ZR R SR
BEch RS TRMTGE M T R ER B B R
[FEREAB

1.3 TRIEMEF (Process factor)

MR B M B A, IR R P RIE K9 L BIERLIY
MEHR.

D REH (lexibility) . RIEHEIEHRMN Z AT AR ELE
BFREHL . Xt T RE0T, AL BARE R R EHMRE ST,
EBRABERREEE, X FRAILFERIBT 80X, RRET
HEP RS,

2)& B (Robustness) . ME X BT/ PSS A LM
(MBARBRR NIE UATE) . RENWE B ERRIFN TS
xR,

3) Hi&E M B (Adaptiveness) , BiEN B RIR & 6L
B sh AW AR B JF R RGIFE A 3 IR P RBI G
BRABBHEZERS . FHE Q&N "2 EEREARR
B, B ShPGE T, X IR AT M — S R T ST
A2, LA R ST R IR

2 AXiExLH

BRI RSP KR — D RORES 1, B 5 BUE 72

W AR EF R E T BN E T R K

Stk TREAE AT T U I R UM B (B

HRESHER R, BIRIZHEFN R Web IRFHIGZE IR F &,

AT HEF FHFNEF AR PN E FEESE R T
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FEM R T 5 H TR R TR ol o] gt 52
B TR AR VAR RCE LN SRS R
P SE M BT R RO TR R T AL PR AR B
FPRAMETEER, £t NaFEIES BiEnES
T8 BUE T S EFRYUE S 8T,

FEAKM TR A W3C 2 H#9 OWLE- (Web Ontol-

ogy Language) 1B F . A & L H KM Stanford i prote-
ge2000,

B 2 IR ET OWL AR K —550

<owl:Ontology rdf: about=""/>
<owl:Class rdf: ebout="#QosFactor”>
<{rdfs:comment
rdf: datatype="http://www. 3, or g/2001/XMLSchema®string”
ﬁgg’:QrdfsicomenO
</owl:Class>
{owl:Cless rdf: about="#CommonFactor ">
<{rdfs:subClassOf>
<owl:Class rdf:ID="QosFactor"/>
frdfs:subllassOf>
<{fowl: Class>

Cowl:Cless rdf: IB="Scalability™>
&rdfs: subClassOf rdf resource="#CommonFactor”/>
<{fowl:Class>

{owl:Class rdf:ID="Security”>
&rdfs:subClassOf>
<owl:Class rdf: about="#CommonFactor®/>
{frdfs:sublClassOf>
{fowl:Class>
{owl:Class rdf ID="Confidentiality">
{rdfs:subClassOf rdf:resource="#Security”/>
{/owl:Classd>

<owl:ObjectProperty rdf:ID="Feight">
{rdfs:domain rdf resource="#Confidentiality"/>
<{/owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="NodeValue™>
<rdfs:domain rdf resource="#Confidentiality”/>

<{/owl:0bjectProperty>

{/rdf ROF>

B2 BT AR S TR AR OWL 9108 1 i

3 ETHREBOBIEZHERSEE

3.1 HEEEBRSHERREZN

ARYUTE RS SR OLE SR AN 1057 iy WSDL 3084 5L
SCREFIEE O 0K . SCBESCRY £ BRI AR 45 19 EL R SE B AL
FERE DI SCRS S, 5 —4> DMS BR85S A 34 THRE R
B, DIREETAN R 1% IR 25 1 AT e B R BT, T
TR TS A F R RE ER A, B3R
ATRLALEE BEOMAR R S5 TR AT B 1 RS TR S B K
R BN HAL

B 4 2 Al BRAL SRS AT AR 55 19 WSDL B A hik 1 i

Accessibility 0.99000 Security
Availability 0.99995 Audiability 1
Performance Authentication “Password”

Authorization “SSL”
Confidentiality 1
DataEncryption “AES-128"

(max) Jitter 1 (msec)
(max) ErrorRate 10-5
(max) Latency 300 (msec)

(min) Throughput 384 (Kbps) NonRepudiation 1
(max) ResponseTime 0.01 (sec) Simplicity 0.6
Cost 300 (RMB/minute) Certainty 0.7
Capacity 200 Utility 0.85
Scalabillity 0.80 Novelty 0.8
Configuration Interpretability 0.82
SupportedStandards “UDDI 3.0” Interest 0.87
SupportedStandards “WSDL 1.1" | Visuality 1
Reliability Privacy protection 0
MTBEF 36,000,000 (sec)
MTTR 1,800 (sec)

B3 AR TR S R T
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(?xml version = “1. 0” encoding = “U TF28” ?)
(definitions name = “Apriori”
xmlns = “http :/ / schemas. xmlsoap. org/ wsdl/ ”
xmlns : soap = “http :/ / schemas. xmlsoap. org/ wsdl/
soap/ ”
xmlns :tns = “http :/ / localhost/ Apriori”
xmlns :xsd = “http :/ / www. w3. org/ 1999/ XMLSchema” )
(port Type name = “SLAGM port” )
(operation name = “SLAGM”

(/ operation)

{/ port Type)

(Quality Description)

(Data Characteristic)

(Number of records) 13594 {/ Number of records)

(Ratio of partially specified data) 3. 07 % {/ Ratio
of partially
specified data)

(/ Data Characteristic)
(Certainty) 0.92 {/ Certainty)
(Response time) 33.7 Sec {/ Computation time)

B4 BT IEAR ST ) WSDL 538 A i

BIRMER BRI ERAMT . F 5N HET HTTP
SR 1 il 55 28 s A 15 SOAP ¥ X HITER . LA Java Serviets
2478 UDDIE R —4~ IR % 25 s e R IR 55 SR L2 % P o
L& R, 3L SOAP #:0IE [A145 .

3.2 BEREEM

LKERSRERE

QoS HEHBENERESREN, REEBEFTESEHS
T R . T BB AR bR BUE AR () A5 4 B IR 45 £ T 30
KA EEARMRES REEEWEFKX. TLLEHRR
BUBEZER SN ORER, iRFBMAIEMRSHAPRE
NP OFH B ESERRFHRATERE B E PN
s EFHTEES: OitER, SRFETLETXE PR
BEPTFREREFTRB)ZMAFE E W RBRIRHXR; @
B BUE - % T 88 BUE IO o B IR S R A
R 45 e s e, R e B, O IR 45 R4 T B F XIS TR
Feifi s LAEREE , RN T OR) TR TR A T B € -

FESERR G PAT W IR S B TE B WUIR &5 BRAT S R R
MRS P RE B EEY . LRER S AT R
MRS EREWE. XTFENEFRSERE ERZEIRIR
— L 3 Sfe 1 2 R 95 T B

MWRPRBHPWERREER . B P HEREN b/ it
WA A B IR 5 I R R 1R 8. X R AR 5 B e TR X B B A
PERAEL A Web REMBERBERETATHAAWEER.
TGRS R — N E R, S EH R BT
BRI — RS RAALE B — X B .

2. M HAE G A AL

H24 OntDME B3 B F A A R 2R BUETLE . BT
BT R TR E R AW e, T E RS R R E
ik EIRAE W BT A VRO R T RO AR B — N — I X ()
B B ROEA I F RPN SOR 58 WEE A R E S
S5 PTRA RS X E R R B/ B HLRS AL B R RURS AL PEAN H
#.

BARAE — KT R TR 1 2 A B LB max(u) R IEH
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HF £ BUE B A, min(v) BIENE T f BUEK &/
B, XFFRERETWRER 6 HFT B, B0 Web iR
S W EEE X T RARE T URER (D TR, in
Web RS tma R B IE] . 238 B BB AL ST . AT — D
F BB By Ok 89 [minCw) , max () ] X (] % #a 5]
[0, 1] [d],

max(v;) —v; .
v;:{max(v,)*min(v,)’ max(z;) —min(v, )70 6)

1, max(v; ) —min(v;) =0
Y _{m—a:?% »  max(v;) —min{v )70 7
1, max(vy, ) —min(v;) =0

XFF R RR N E T, WH BT KR 4 58
PR SR I OB DE 4 B 3R R GEAR X TR B S 3R R SE IR
VRN T MBS R B BB R B R e R

3. RERH

£33 AL B RS ) B4 S5 ), B Dataltem 59 {3848 7
L0, 1]X A1 P9, B e T DA BR i B NP4 B T oA E th 76 (0, 1]
XEA,

BEPEN ARG 0 DPREFS1 S0 o} BATRS
BT fiG=1~m BIBE R w5354 ST — 508 32 61
DI fEBMFH B F EMBIE S (v v 55 v ) IR AMRSS L6
SIR R DLES NN E T EBUE R AR S, T 54
HEM BT E AR

Quality(SD = 3w (®

dis K (® A EUE ) BEHZ IR 55 R PP a5 R e ¥
P FRBE R B F B S . TR T IBUE R
T Web i 55 BIZATHRBE & RN T AUE BBE A = Fb
J53: MR 55 AT ] AR 45 SR LB B 2 1 BE , F P R AR
% f Al R 5 VE Y B T B AUELE AT VR A AR B P
f&  FTARGE AL E RS SR FIPLAS % ST i kT e
1E.

4. HERE dFe LA

SRS RSB T

(DR A A B R T8, T RGBT
#r A FAUE AT

(2) RGURYEF P @ AR B 20, Se M BR AT 2 43R Y
TRk %

() X FAR AR 55 MARYE MR 5 L B HR bR T B ok 1
15 PR 25 4R B BB E AT HERE

(4) RGEEFEW R R AR R IR 55 - 52 U P
HBARIZIRAE 55 IR SRR BB P

4 MRFIEFEAILH

FH Java iIBE LB T RUEERN P ME TE B, wiFEq
AT, T T BE bk P BB, R T A RIENR S
HHERAN TR ETERIN, & TEBNEERIS UKL
Dijkstra B3k, PFS B 3k | two-tree PFSM ] T 32 5 M 4% 4047
R, T TENME RN Web IR %, HITIR S AR
BHEREE MO LT R . RS RRER %0
BRIBH L RERE, B EREBLBEE, N4k .17
SEE . TRAEESESH.

F i B Ry R a8, FE— T Bl P 3R 5 4%
07 RBE RO H/NT 388 50, REMITG 8R4 8 Mgk

+ 163 -


http://www.cqvip.com

BIRFZIM ST, SRR RN | REMFIEFEL
BrR.

A1 HhBFHAAEE

P #rig Al AL ] 1 B 8]
(cost) | (visuality) F
BE NIZ:: 22w 310 1 0.12
ET Bk PR ESHT | 360 0 0.1

EFHRNIERSE

Pgh R B R o
HETERI 320 0 0.4
ETERBHEELH 280 0 0.8
Dijkstra & 3k 370 0 0.2
PFS & 340 0 0.3
two-tree PFS 320 0 0. 16

TER B PR, B SR SR AR AR K T 8% T 388 AR
% RIS TN A KB LGS, 3k 2 BT s
BIRS RS ETFNE R, RARERFLES T R
MALEE BT IR 55 FF 0T

A2 REHBLEBRFSFAIRSFMER

B SEWME
Al AL BE BT 0. 681
ETFrISeik P BT 0. 567
BETEERN 0. 559
ETRBHEERN 0.512
Dijkstra B & 0. 206
PFS &3 0. 369
two-tree PFS 0.537

HBFRIE EEERSOREZERET ATERF K
FA R L RO — R S5 SRR DL R A BO R P B R R Y
BEZEMRS R HALEN. XEAH TET R ZEMRS
FEOAR S B 8. B ETTIR T BRI MR S TR AR 1
Bt 58 Web fi47 0 BEBT 52 80 2R #8088 2 48 AR 55 B 9 05
RETHRLEAMNEGET . ZEREROBBZEMR ST TN A
BB RS TN AR I RAEAGFNE T THITH
HFMSEEHE T A SN ETHEL. e T8
MRS PN AR ER. REITR T ETRENEEEZ
PB4 P . BUGITIR T RO SURSIR 2 AR 5 1k
A

& £ X W

1 Yang Lei, Dai Yu, Zhang Bin, et al. A dynamic Web service
composite platform based on QoS of services. in; Lecture Notes in
Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics). Harbin, China:
Springer Verlag, Heidelberg, D-69121, Germany, 2006, 709 ~
716

2  Tsesmetzis D T, Roussaki I G, Papaioannou I V, et al. QoS

awareness support in Web-Service semantics, In: Proceedings of

- 164 -

Ut

(=]

10

11

13

14

15

16

17

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

the Advanced International Conference on Telecommunications
and International Conference on Internet and Web Applications
and Services, AICT/ICIW’06. Guadelope, French Southern Ter-
ritories; Institute of Electrical and Electronics Engineers Comput-
er Society, Piscataway, NJ 08855-1331. United States.,2006. 128
~134

Zhou Chen. Chia Liang-Tien, l.ee Bu-Sung. DAMI.-QoS ontolo-
gy for Web services. In: Proceedings - IEEE International Confer-
ence on Web Services, ICWS 2004. San Diego, CA, United
States; IEEE Computer Society, Los Alamitos; Massey Universi-
ty, Palmerston, CA 90720-1314, United States; New Zealand,
2004. 472~479 ‘

Conti M, Kumar M, Das S K, et al. Quality of Service Issues in
Internet Web Services, 1EEE Transactions on Computers, 2002,
51(6); 593~59%4

Liu Bixin, Wu Quanyuan. Jia Yan,et al. QoS aware service com-
position with multiple quality constraints, in: Lecture Notes in
Computer Science (including subseries lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics). Beijing, China:
Springer Verlag, Heidelberg, D-69121, Germany, 2005, 123 ~
131

Luo Junzhou, Ji Peng, Wang Xiaozhi, et al. A novel method of
QoS based resource management and trust based task scheduling,
In:Lecture Notes in Computer Science (including subseries lec-
ture Notes in Artificial Intelligence and Lecture Notes in Bioinfor-
matics). Xiamen, China: Springer Verlag, Heidelberg, D-69121,
Germany, 2005, 21~ 32

Han Jiawei, Micheline K. Data Mining Concepts and Techniques,
Morgan Kanfmann Publishers, 2001, 3~4

M B, RE, B¥ER JECESKESE SEHFHE
4, 2003. 234~235

Har, 2%, EHE. HRRSFMDREAEREHTRSE
B HHEYLFM,2005,28(4) :445~457

Bertino E, Fovino I N, Provenza L. P. A framework for evalua-
ting privacy preserving data mining algorithms. Data Mining and
Knowledge Discovery.2005,11(2),121~154

Zhang Nan, Zhao Wei, Chen Jianer. Performance measurements
for privacy preserving data mining. In:Lecture Notes in Computer
Science (including subseries lecture Notes in Artificial Intelli-
gence and Lecture Notes in Bioinformatics). Hanoi, Viet Nam;
Springer Verlag, Heidelberg, D-69121, Germany, 2005, 43~49
Delgado M, Snchez D. Martn2Bautista M ], et al. Mining associ-
ation rules with improved semantics in medical databases, Artifi-
cial Intelligence in Medicine, 2001, 21(1).:241~245

Silverstein A, Brin S, Motwani R. Beyond market basket s:
Generalizing association rules to dependence rules. Data Mining
and Knowledge Discovery, 1998, 2(1): 39~68

Tan P, Kumar V, Srivastava J. Selecting the right interesting-
ness measures for association patterns. In: Proceedings of the 8th
International Conference on Knowledge Discovery and Data Min-
ing, Canada, Edmonton, Alberta, Canada, 2002, 32~41
BAT.ED, ek, % ETRARPHSESHE. THLE
RER B, 2006,43(1): 39~45

OWL Web Ontology Language Qverview. http://www. w3. org/
2004/OWL/ (2004)

Xu J, Chen H. Fighting Organized Crime: Using Shortest-Path
Algorithms to Identify Associations in Criminal Networks. Deci-
sion Support Systems, 2004, 38(3):473~487


http://www.cqvip.com

