7

* 4 R [ &
e R

Applying“Topic Maps and Data Mining to
Deploy Compesite E-service Platform



W o4 g Bl TR B R
A& R RIS

Applying Topic Maps and Data Mining to
Deploy Composite E-service Platform

BopoAr 3 E R Student:  Jia-Yuan Lee
ipERE T ¥l o3 Advisor:  Duen-Ren Liu
=i~ 5
TR o T
A el 2
A Thesis

Submitted to Institute of Information Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Master of Business Administration
in
Information Management
June 2004

Hsinchu, Taiwan, the Republic of China

dESRY Lz ER



ﬁ*i%ﬁﬁﬁxiﬁ e
i & F JRF+T 5

VSR AR T e FlRcs gL
Bl 2l < F g Y AT

&
Feprt %Gl - TR B R T F 2B £ F IR 7
HF % EE ¢ — = B R (One-Stop Shopping)sh3 &> {7 M 5 £ ¥4 R { +
B LTI IRIET Rk AR DT SRR E X LTS IRIR B K R
AT S0 2 F AR FIMO e B IR AR & 5N R S PRSI ARZ AR M T3
TR B R ] HTRAL -
AFTR - BraodE B ETAADE LN T FIRBT oo iy
BIFEA kB IAE & 7 F JRARAR & 0 FRAF S 0 2 F A £ N T F R
Ao GE 7 Ao B 4 A Bl (Topic Maps) HR3F @it i - &2 B

B iR o T o 1SR Web Services £ & § R F Rk i 0 E TS
DR e AR IF o PR Web 4 6 e R BT K Sk B oken
A E R IR AR /ﬁ@*’k’iﬁ.% AR ;L“ * R % BT ?a AENT IR

TR AR T2 PR A 0 U BRE kS ki o



Applying Topic Maps and Data Mining to

Deploy Composite E-service Platform

Student : Jia-Yuan Lee Advisor : Dr. Duen-Ren Liu

Institute of Information Management

National Chiao-Tung University

Abstract

Providing users with composite e-services can fulfill user’s demand for one-stop
shopping. Composite e-services are complex, processes that require the cooperation
among cross-organizational e-service providers. It- also can bring greater business
opportunity to enterprises. Thus, providing effective knowledge supports for

managing composite e-services is.an issue ‘worth studying.

The contribution of this research is implementing a composite e-service platform
enhanced with knowledge maps for managing composite e-services. Data mining
approach is applied to extract knowledge patterns from the attributes and usage
records of composite e-services. Based on the mining result, Topic Maps are
employed to construct the knowledge map. Moreover, this work utilizes web services
to integrate different e-service providers’ system to achieve the ultimately goal of
collaborative commerce. This work demonstrates the operations of composite
e-Service navigator as well as the services of recommendation by a simulated scenario

to examine the effectiveness of the proposed platform.
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associations ¥ % #k4 ¢ types #§ &| (instance) »

10



Topic map template

Topic types Occurrence mole types Association types
 chet O izin
------- atticle w
——e—e— lden C:) T?' i
@ —————  callf papers

I conference

“Real” topic map

M arkup
Technologias 34

] 2.4 : Topic map template [26]

XTM (XML for Topic Maps) [31]&_¢ Topic Maps.Org=r#1] &~ 3%t s & 5% 4
AR AR BB XML 2 e o XTMARE ~ i @ % XML Rt &2 v 2
fofp it A A2 B 0 b4e o T A&topic® #-&  name - resourcesferelationship & g3t
topicergift o T & 5 % XTM K & 77 35 400 I eh@R i3 (£ 5 e b o o b d ] 7 12

11



kg o1 3 45 ehd I8 1% F-Hamlet£2 Tempest ( baseNameString) » < i 5% & plan-text

(instanceOf ) ¥23%~ 2 ez B~= % (resourceRef) -

<topic id="hamlet">
<instanceOf><topicRef xlink:href="#play"/></instanceOf>
<baseName>
<baseNameString>Hamlet, Prince of Denmark</baseNameString>
</baseName>
<occurrence>
<instanceOf><topicRef xlink:href="#plain-text-format"/></instanceOf>
<resourceRef
xlink:href="ftp://www.gutenberg.org/pub/gutenberg/etext97/1ws2610.txt"/>
</occurrence>

</topic>

<topic id="tempest">

<instanceOf><topicRef xlink:href="#play"/></instanceOf>

<baseName>
<baseNameString>The Tempest</baseNameString>

</baseName>

<occurrence>
<instanceOf><topicRef xlink:href="#plain-text-format"/></instanceOf>
<resourceRef

xlink:href="ftp://www.gutenberg.org/pub/gutenberg/etext97/1ws4110.txt"/>
</occurrence>

</topic>

4211 XTM 4 5([31]
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AR SY AP LT R [21] 0 KPP - BAEE Web Services - Topic
Maps fv i 4 i 4& & eif & 58 T3 PRAET 5 0 B 3.1 Bom 7 ek A
w0 e G BIte Ak Bl Ok Si(Knowledge Map Building System) ~ i

A it 38 & & ki(Personalized Recommendation System) -

FILE T 15 Web Services s o B E A 4R E T RBR LY T D

THIRIFEAF £V R F IR T JETRFES RO F A & T T IR

rf T iEA Mg T B Bl Topic Maps i § ndeis BY o @ ¥
HEe BlL gy Ao m??\%%’%f¢m1 TR R S R s

HoDHFDNTF DA AT F RIS P oy G FIRAFR Y jebrY P FELT S
PRA&EOBE B B A 1L Rif 4 T30 & ReEpahat i § 3| e [

BEFELTY 0L § M- R EB AR IR FER DY

rEFTAREDTE TSR RE R R e s BE SR

I AR AR e A AT AT A H o AR Bt 4R e

R

13



Knowledge Map Building System
» -t Bind
E-Seryices
Provider
Redi Services Collecting Data Mining
e ——————
egister & Building Module Module [
T
. uDDI Find
p| User Navigator Topic Map
[ ————
»| [nterface Module Generator Module
ik Navigat
Uder Usage|Record
1 >l User Feedback
Module
l Y
Middleware User Preference Flow Mining
Module Module Module

Recommendation
Module

Personalized Recommendation System

B 3.1:4F &35 T 3 RAT 5P
31 i Bl g ks

RIS R AL EF LR E R PR SRR R TR DR S

Y
F 24

R4

PRALF 0 B gd FORER A 17 0 Brr E R 0T S B Pl A | o
Bl s aBe BERD > U R FH TR T o doR 32477 0 AT

BA L aB v o m&INs B35 e 9 45k o

14




> -t Bind

E-Seryices L / 1 2
Provider
! Services Collecting o Data Mining
Register & Building Module > Module -
A
" 3
: UDDI Find
Bind Register 4 3
Y
.| User Navigator | Topic Map
| Interface Module | Generator Module
A
Navigate———— 'ﬁ
User Usage Record

Bl 3.2 sk BlE Bk S E (TR AR

PR B 327 Gk RS RE Y ARA R 3 T H e

#-% 1. Service Plan Collecting & Building Module

bR RIS - i oRRaRRg S Web Services » zx 3 UDDI ¢ -
B Eﬂ’i’f d UDDI * 3= + JRFEevin A = ¥ (Access Point) £ pRix4 it F
3 (WSDL 4) > & & % 3 R i B0 00 0 o ORI R AT a0

FIRIEACAR € 3¢ L+ IRAE o

#- % 2. Data Mining Module
d - N7 PRI &N SRR B % e/ (metadata) 0 {1 *
FTHRFES S ZRAFTENT FIRBELE T AL FEY ST FIIRDBPEFESNT

PRA: G I G Bl TR A 4 0 35 R enR B o

# % 3. Topic Maps Generator Module

Egp XTM ek » 2 &4F & 3% 7 F PRA-an 4222 Jh 44 & Topic Maps ®
#omiE o B d - fie Mining e & 0 BT 3 IRFAE H Bk g 5] XTM
A oo

15



#-% 4. User Navigator Interface Module

A~

e

UP- BLEFLHFA oMLY A5 B3 - ed 2w

XTM FER g o &% F 27

=

MENT IR B e Fent - 7
F PRI et p R H R PRI B Jﬁ Web Services #2.;% » ¥7 § 5 PRI* % &

32 BALIE L&

B ARk e g A

SRR P A O R R R

SHLEHs B L E N R e R iR (TAF A N

FURFRART L RARE R AL

BE 4B 33977 0 KT A L aud v o

Knowledge Maps Building System

User Feedback
—_—

Module Usage Record
User

Y

User Preference
Module

Flow Mining
Module

~.

Recommendation
Module

B33 B A L J % Sl iE e A2 )

Zp B 33 ¢ ki BAMEE kLB

21

ARBTES <5

#-% 1. User Feedback Module

16



K g

Ao TFPRIRE 0 A RO LS T v AR 0 AL NPT Y

o

Fari * FHT IR/ B TR E DT I RIS -

#-% 2. User Preference Module
15 bt aE o w4 > 4% Pearson Ap B (Bt R o 3 A dﬁ e 43 2%

B BRI EHARY BT RBHEAEE (H )

#-2 3. Flow Mining Module
FUgp & % f e F e anig * ce sk 1% BIRANG R e ¥R
SURARE B S i A F 0 B R R R A R ea o R R

*E BB B TS IR AR ©

#- % 4. Recommendation Module
BE Vi 240 34 35 dpTop N chE =oF 3 RAE (W 2) B s N E S

FRjZ‘/H (%3‘ 3) :ILH.}% plé K F 2

33 & B A s FRT L

ik .?‘iﬁs%é%gé Middleware Module * #igt & & (4B 3.1 #r7 )

4.4

Middleware Module ¢ i & {35 * ¥ & 57 & oo FF 1 JRAR AR £ 5
m*ﬁﬁmﬁﬁww’®?w%@%ﬁ@wg\ﬁﬁﬁrg%?4mﬁﬁg$

R BAT RS ET IEE IR ke R B Ak R K
WA g R ER - it e B G a5l s REIE R B ASFEST

FPRFRIRARIL B o Uﬁ%@%*ﬁ%{’jﬁyﬁﬁ P FH I Z R

T\

17



Services ~ Data Mining £ Topic Maps et fir{rif 28 & = & S B EF

iiﬁ%ﬁﬁﬁéﬁ}ﬁﬁ

TR AR e A gy X S (T AR

T E e (IR 0 X e e

Bind

W41 5 kdfh2rm g cid iF

E-Senvices
Provider

uDDI

Foo 2k ":;—'-

]

Service Plan Collecting & Building Module

—> 4—:—8ind—$

Plan

|
|
|
Register |
|
|
|
i

Register

User Navigator Interface Module
=

Desi?ner
d

Fin

|
| Topic
I Query
Service
1™ Choosing
| Topic |
| Navigator |
|
_——— T —_
Navigate

User

Topic Maps Generator Module

PRSI R ET Web
A AR 1T B A v

Data Mining Module

Y

Usage Record

|
|
|
Services | . Meta
Database |Extract | Information
|
|
[ y
| Clustering
| Mining
Y
Association
______________ 1 Rule Mining
_ |
Topic 1
Management [ |
XTM DTD I Y
Grammar o <} Knowledge
Association | Pattern
Management |-
|
______________ -
- Association | | Feedback
o Rule Mining

o~

Bl 4.1: i BliE g k3L
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4.2 Service Plan Collecting & Building Module

421 H e P

% Service Plan Collecting & Building Module # - # 32 § § #] UDDI Registry
PELPE R IR S R R F ORI e i TR AR 4o

(B 4.2 i) -

1 - Bind
3
E-Selvices
Provifer Collect—®{  services
Register i Design Database
Plan 4
3 Designer
- }
2 uDDI Find
Registry

® 4.2 : Service Plan‘Collecting & Building Module ;= 42 7¢ 4 R

i\

1 RF R ET F PRI

T F PRIH% x—*——‘gf #-HoArdk Ea g F PRI %E & Web Services © ¢ Web

T PRIAHE B TR T IRIFEAR £ 3V R SR

~
[EEN
~—
= »
oo
e
i
—\\
x\’i
=3

(2) dcdes hpdag  BaIRAR Y & &
(3) #desf K p il h AIRIER ¥ o8B 3

e PR iy i 2 Web Services s WSDL < i > . b Web Services #% &R

PR AR e i
2. P 3 PRIE

T PRI B i e B PR IR ey BrBEA gy iE B LR &3 3 UDDI Registry

19



BRI R 35 IRIME B SR 4T3k B ePPRAR LA~ 75 BB (Access
Point) ; & Mri%i‘*mﬁg ¥ B AL (tModel, technical Model) » i ¥ WSDL = #
SRR o G e AR TRELTT 0 AP E R T S PRI I i e
Feig £ % 41u§uwkwn:ﬁaﬁiqUDm_j’1%;%Lwﬁxﬂumﬁé
Fo T T I R RIITRE T EIRIET R AT o Bl 4.3 1R kA
PRI 5 b0 3 = R G PRIRE B v i 4L s ComputerCourseSelection iz i
Web Services ( g ow - BEATIE N A ) BEMEFEE T EDTT 4R

LA PRIET S TR AR o

udl

oA B BT WA

=11 & A9 unoi
=1 Y6 uoDI| $519 UDD! (EEST S TAVERSS (REARES - 12142 » LUB: thiodel) - 10
B 2

E:: A_Mitac #:A7 UDDI | HRi#E | thodels

: ﬁhﬁ ComputerCourseSelection
B192 B_Ucom 9 UDD| BERIRITRISEHAE AR - SERTIRG © oS
A ComputerCourseSelection RERAT tiocel IS E * MHEE—5 BRFRATERS tvo

=] 2% c_pcschool

: B#% ComputerCourseSelection TEERSES » T LR B R E BT EEEAEH - FLTE
El= tMadels
'_ CourseSelectionInterface_Aa WABEREER ..

9 CourseSelectionInterface_B
9 CourseSelectionInterface_C

Bl43: 27 FF} 3&%'*" EZIp odp et ?ﬁ_mFRjZ‘iJ uDDI

WENRFIRIET o p ¥ 54 UDDI Registry $5 3] # 277 0 Web

Services » i B~ {F g a RAFFURE T 0 ¥ 5 WSDL ~ 9= % o

4 BFEBEFAEST T IR
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SR IRAET 5 1K 424500 UDDI ¢ 40E 5 A Fiu (WSDL ¢
g ) e F BT RARR R EIF D Web Services v 15§ Web
Services # et iy B-H TR BT FIRDBPEF ENT I RBE ST ENT S
FRAFT SRR R EE T A RPN T TR EE O AR SR

AR E L o
4.2.2 ﬁ%i%n%«rm NT I IRIFF (TS

Service Plan Collecting & Building Module i & p mri%{i EP AT E T

v

FRRAER Y E - DI RBEF LN T I RBOTA  FRFAF LT

=)

Fos Tl r p TR AR £V R FIRIEMAR PR A F B P T R
PPV BN E & P F R Il T - ke (Data Mining Module) i {7 F

PAFB 7 -

S AR £ 50T RIS R R kB R T T RS T 2

L 3 RF IR EF i el TSRS -

F&

2. 2RI U TR A & ST IRTE 0 AT A SR S R AR R AL

o R PRI B R o

3. FIFPITEHVE AR F RIS 0 A T FIRIEIART 0l 5 RD R R

FORAR EE TR 0 E A DR - R R B -

FItAE & T IR AR (TR R 5 S R SRR g o 2 T AL
FE HTViE B P eid v oo AP E i Web Services (iR > ki 27 B R S PR
FEF T k™ AR o Bl A4 BT 0 A e BlE R L e N e
#lo Bl° e 1 IS5 4 mfﬁ.ﬁ*»%’\eﬂi Service Plan Collecting & Building

Module #73& itz iv » T 421 & ¢ Bl 42 %5 LI %5 43 pHE -
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1. 32 #Web Services

ubbl |
Register |
/ E-Services
A 3 I%%WSDLjCﬁ;Hiﬁ Providers
RR A5 B i ik
2. 1% F B4FWSDL X 4
Pt f & 7.Web Services:
4. Web Services : AR F51£ A
\C///%%ﬁﬁﬁwﬁﬂﬁ%mﬁ & A2tk s

B AR Bt e & X T FIRA5 ‘

v

Plan 5. #8% 2% |

Y

Designer

Composite eervices
K-Maps Navigator

B 4.4 : 35 & 90 3 PRI R b BlaE B 20 iF (T

BlA4 ¢ %B5 TR BB ASTIRE S IIAT G I T 2 TR
e r FRED AT 2 I FER R 6 fr 77 8 % & LB Taophe
B:ETAF G N T F IRIRARPE > i AeY RiFehE | 7 +mﬁ’ﬁg%$w&mﬁ

ﬁxf—iﬁ » Je #k H_3% i8 Web Services 1 i » 17 HTTP+SOAP = Vit {7 @%Jvi e o
4.3 4F & ;' T F PRIF @y BRI

d % — & < Service Plan Collecting & Building Module 2% i 3% & 7~ $g3t %

Fiimﬂﬁ%ﬁﬁﬁ—?4Wﬁﬁﬁﬁﬂiimﬁdﬁﬁéﬁmﬂﬁ%ﬁaﬁ

—

et F 13 3 (meta information) » 4o @] 4.5 #77 > 1% %

&?
1%

}ij}

M AP T R S e Bl /f ks (knowledge map template) 0 e pE

PSR BT R T AR o A S L s B R R S 2 T

TR T - g
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Services Extract—pe] Meta

Database Information

Topic Maps
Template

Data Mining Module
Topic Maps Generator Module

B] 4.5 : meta information :& * 4%

4.3.1 3 & ;¥ & 3 FPRF*e0 metasinformation

Meta information 7 — féfg it AL - Fessvdn] s g TR PR E
Mo APUE AR T F OPRAR e T MR B N b R 3 PR3 <0 meta information >
YRR HARE SRR A b P E R - R § RISt Bt gk
PR R f L S E R A PR R - i E R R T AL - BH -
THIRAE o B BH - T RAOE L B 3 PRI BF (Provider) ~ FAEfE
#¢ (Category ) ~ #k4z ¥t 5 B (Difficulty ) ~ + 3%k 2 (Location) ~ } P £
(TimePeriod ) ~ #:3k:#F* (Instructor) ~ * 3kp¥#ic (Hours)~ # * (Cost) e~ 11 %
+ PRir# i Mitac #73 i eh "Programming with C# | i& 1B 8 — F 3T F IRi+ 5
&) » 2 meta information 4c# 4.1 #7577 o F @& * ?‘f @ % I PRIAPE > T AT b 3k

e Bh s PEECE RRGEET 0 TR E R TR A e - BH - § 3 PRI o
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ikt A
B Programming with C#
Provider Mitac
Category Programming
Difficulty Basic
Location Taipei ~ Hsinchu
TimePeriod Afternoon ~ Evening
Instructor John ~ Mike
Hours 24
Cost 10000

% 4.1: 5 - § 3 PRi* meta information

MENTFIRIFARE D FBH - 3R ES > FRAFE N R 3 IRTE
& meta information > = 3 iz et HA 7 F JRIF B 4 B & o 2 T MCSD Training
Course | i& B 4 & ;% & 3 PR 4% 5 &+ MCSD -( Microsoft Certified Solution
Developers) F_c#icingd cn T Motk il B An b~ @ 302 2 30 i VB & CH#iEN i3
% ~ SQL Server T4 2 ... & 4p B 3B 04 38 MCSD Training mpﬁcﬁiﬁ* L q_& IR
L ‘ﬁﬂ RSBER @it FP N F e F - kAo R Y F AR ftein
- Gk PEAR 0 R AR AE BRI B H - E R AR e S 4 ko e
- BAF SR FIRAAR o S AR E 3R A M W ¥ RF ERIR (e FR

fed METER) &R FBAF R rEa g3 7 Faunfeie s -

B 4.6 227 " MCSD Training Course | 14 £ ;8§ 3 JRixin42 > B¢ & Beh
BE A H - i JRIEHREL o @ TMCSD Training Course | ch/ 49 5 ip it ¥

FIRPRAS R ende i o Aok 4.2 97T o THIRI A E T OB

A&
- RARARNEZ B & o PRAREARY Or & And 4 L hd BE IR AR RN e 2
P FIR O ARE R R M A R T AT AT T IR

EFuA i E L o 4otk 42 ¢ MCSD ¢ provider i i
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{Mitac,Ucom} > & i Or PRis A2 1240 & B

AR IR OB i i 0 8 Or A

I‘L‘Z'\ Zf

}

FRFFTVEME o B A& 42 ¢ XINEEF Y 2N

o P B

 » MCSD /i 8 £ 44 o 7 4F &

Pl X BAei x iE

B 4.6 : 48 & ;T 3 JR4*+ : T MCSD Training Course | ;4%
FRAZ 5L Provider Category | ... Hours | Cost
21 Mitac _Programming, | .. 24 | 12000
19 Mitac Programming |  ....... 24 10000
23 Mitac Programming |  ....... 28 15000

Database }

25 Mitac Programming |  ....... 28 15000
8 Mitac Database |  ....... 24 10000
9 Mitac Database |  ....... 24 11000
MCSD | ¢ Mitac,ucomy | {Pregramming, | 152 | 73000

2 28 B =24+Max{(24+28),(24+24)}+28+24+24=152

2 ¥% 3 % =12000+Max{(10000+15000),(10000+15000)}+15000+10000+11000=73000

242456382+

25
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4.3.2 Topic Maps Template s %_%&

=+ knowledge map template H_#-4f & 5% T + PRI DAY 1 g £ 0
oo AR AP Topic Maps sfR it o s st BB MR R Y v i
$# * Topic Maps ¥ & topic types ~ association types ~ occurrences iz %" £ 4 & & 3+
-leg* e s o RENErEAEE - T F IR AF SN T F RIS ILARE
T+ IR B~ 73 IRIAR B £ % foakdiknowledge map template o 4f & 5
®FIRAEY o - B JRARHE - (service provider) 2 H % B PR i (service ) ¥ PRI

s/ 14 (attribute ) feii 42 (sequence ) ¥RE_- 8 topic

b &Y AT d 73 R Y $52 0 meta information o 4% - Sk fd

T I RIAA KT U RE DR T BB A

Provider : #; it Service st X0 i F 2 SRS g LA

Category : # i Service =uE%|w 4o @ SQL- Server 2 Oracle =% ;ﬁcﬂﬁiﬁ?fifg‘é%?
MDatabase | & @ #g %] o

Location : #y i PRI BE > 4o | SARGIR e B o

Cost : JRIZENF * > 4v @ FH AL T

Rating : JRizchi s> i ¥ d & * ¥ ok 4ot #0033 AR L R -

EXALtribute : 444 % RT #7372 cnid ¥ f i+ B B 2B A o 4o 4L
T MadcARIE BPRIY 0 7 #EF (Instructor) ~ dkAzit 4 & (Difficulty ) ~ + 3kpF &

(TlmePel’IOd) -%f'ﬁl'}’fi l;’f’l%:k}_ , ’b *‘f\% t-LLLﬁE W %r} 4.

Fpb Ak BRAE S N T SRR e XTM » B > 7 2 3% Topic

A

z Topic types ~ Occurrence Types -

2

Maps template T #&4r% 4.3 #r7 » H ? é

Association types 2 # ¢ g1Role -
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71 LA e
(id name)

CS Composite service
BS Basic service
Provider Service (it B Bt
Category Service efE % 1+
Location Service i+ % B+

) Cost Service 1§ * L

Topic Types -

Rating Service ehE & g1
ExtAttribute  |# & B 370 Service £ @ 14
And-Split Composite service # 1 And 7 it
Or-Split Composite service © 1 0r # it
Start Composite service =7 474> 2k
Stop Composite service 7w 474 2k
Relevance o 1 e T BN PR i B

Occurrence Types

AccessPoint

PR A% 73 B~ gL

Description PR73 4P B TR i
- Sequence Composite services ® 7 Sequence #y it
Association
Tvpes Contain Composite services # #7& 7% &1 Basic Service
a StartPoint $» it & Sequence ® #hrole > E Az4nEh
EndPoint 47 it & Sequence ¥ firole o 5 0k gL
Role Parent #a it & Contain ¢ <roles & F & crole s 4 -
composite services g ¥+ basic service = role
Children #a it & Contain ¢ <hroles £ T & carole s 4 -

basic service % composite services ¥ =role

# 4.3 : XTM For Composite e-services 1 template z_z

+ifehtemplate ® & 0 & XTM = 2 ¢ 4 wl4e™ 7 & £

(% 4452 47) =7 -
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Basic Services (BS)

<topic id="BS">
<baseName>
<baseNameString>Basic Service</baseNameString>
</baseName>
<[topic>

Composite Services (CS)

<topic id="CS">
<baseName>
<baseNameString>Composite Services</baseNameString>
</baseName>
<[topic>

Category

<topic id="Category">
<baseName>
<baseNameString>Category</baseNameString>
</baseName>
</topic>

Location

<topic id="Location">
<baseName>
<baseNameString>Location</baseNameString>
</baseName>
<[topic>

Cost

<topic id="Cost">
<baseName>
<baseNameString>Cost</baseNameString=>"
</baseName>
</topic>

Rating

<topic id="Rating">
<baseName>
<baseNameString>Rating</baseNameString>
</baseName>
<[topic>

ExtAttribute

<topic id="ExtAttribute">
<baseName>
<baseNameString> ExtAttribute </baseNameString>
</baseName>
<[topic>

And-Split

<topic id="And-Split">
<baseName>
<baseNameString>And-Split</baseNameString>
</baseName>
<[topic>

Or-Split

28



<topic id="Or-Split">
<baseName>
<baseNameString>Or-Split</baseNameString>
</baseName>
</topic>

Start

<topic id="Start">
<baseName>
<baseNameString>Start</baseNameString>
</baseName>
<[topic>

Stop

<topic id="Stop">
<baseName>
<baseNameString>Stop</baseNameString>
</baseName>
<[topic>

4. 4.4 : XTM for Topic Types z_3

Relevance

<topic id="Relevance">
<baseName>
<baseNameString>Relevance</baseNameString>
</baseName>
<[topic>

AccessPoint

<topic id="AccessPoint">
<baseName>
<baseNameString>AccessPoint</baseNameString>
</baseName>
<[topic>

Description

<topic id="Description">
<baseName>
<baseNameString>Description</baseNameString>
</baseName>
<[topic>

# 4.5 : XTM for Occurrence Types %_%

Sequence

<topic id="Sequence">
<baseName>
<baseNameString>Sequence</baseNameString>
</baseName>
<[topic>

Contain
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<topic id="Contain">
<baseName>
<baseNameString>Contain</baseNameString>

</baseName>

</topic>

4. 4.6 1 XTM for Association Types #_3

StartPoint

<topic id="StartPoint">

<baseName>
<baseNameString>StartPoint</baseNameString>

</baseName>
</topic>

EndPoint

<topic id="EndPoint">
<baseName>
<baseNameString>EndPoint</baseNameString>

</baseName>
<[topic>

Parent

<topic id="Parent">

<baseName>
<baseNameString>Parent</baseNameSfring>

</baseName>
</topic>

Children

<topic id="Children">
<baseName>
<baseNameString>Children</baseNameString>

</baseName>
<[topic>

% 4.7 : XTM for Role z=_&

4.4 Data Mining Module

d 4.3.2 ¢ B4 & 58§ 3 PRF% 0 meta information s i - 5 1]

FHAFW 17 2 > At B R 3 RIEA 2 E T H i BoAp i & 1T 3 IR

P

SR TR A BRTE e 2 1 bk - HS R

Al - Y T EE R

Pl BB PR dE B 0 s 2 B T] Topic Maps P oenikdy 0 T A K

Relevance (Occurrence Type) @ fm &3R4 #3453 & ¢ F5 i o
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441 5 wp

MRS T A XA §o 4o B 4.7 Ao o B P SEL 1 % & Data Mining for
Composite e-services » &_i& 45 Services Database © e 42 &k & {7 JRiZ- A HE &
- P ORI B S 4T o Bl Y HE 2 i & Data Mining for Usage Record & &_

ypie T K bAoA M R -

1.Data Mining for Composite e -services
1
Services Meta
Database Extract : Information
Clustering
Mining
l >
Association Knowledge
Feedback —» Rule Mining - Pattern
Usage Record
2 o

2. Data Mining for Usage Record

B 4.7 : Data Mining Module ;i 42 % H @)

4.4.2 Data Mining for Composite e-services

44t % Service Plan Collecting & Building Module #1 % £ 2= % 1! & Services

Database - i& {7 T 4LF ¥ e 47 > 4ol 4.8 9757 > AHFTREF S HE

2 A 2~
¥

Z_is &

A VA YA R
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Extract
Services N Meta
Database Information
Clustering
Mining

Knowledge A iati
Pattern - ssociation
Rule Mining

® 4.8 : Data Mining for Compaosite e=services 4 47 /= 4%

4.4.2.1 Clustering Composite e-services
d 3 AF &N R FIRIAEd 5 B EH - 73 R+ (basic e-service) #ri = » {2
pam A3l ST A A ENR IR He penE - R IRBHELEE

WR AR E SRR RR G R AP ERE - BE- TIREI O EHE

- BAHRFENT FIRE FIP L WA AN R IRk EFLAE  H - T F
JRARR] AR £ AR FIRIAF R HR R -

KT OUR m%ﬂ%%mﬁm#ﬁ+wkimgﬁﬁﬁ%:
1.4 3 % Vector model :

wom 431 & ¢ AP REE- D E B H - F PRI meta information £ § 6

Bl Afriast Bt > v EE Aok 48

32



Provider Category Location

Mitac P1 | Network_OS| C1 Taipei L1

Ucom P2 | Database_ M | C2 | Hsinchu | L2
PCSchool | P3 Office C3| Taichung | L3
Programming| C4 | Kaohsiung | L4

TimePeriod Instructor Difficulty

Morning T1 John 11 | Basic | D1

Afternoon T2 David 12 |Advanced| D2
Evening T3 Mike I3 | Expert | D3
Vacation T4 | Nancy | 14

Jessie 15

48 fyitF BE - EHRRIB6 BRI

FlptE BE SRIAB T E * = amm B 8 (bit vector model) k4 7 0 &
49 %4 M. N1 ioB ¥ - E 308 nf i » £~ - 2 Provider s i@ 5
' Mitac | » 4 48 5.5 Plovim Pl w2 1> P2-P3EY 5 0 Héw

FEikkp™A 4 o

Service
Pl(P2|P3|(Cl|C2|C3|C4| D1 |D2|D3|L1 (L2 |L3 (L4 |T1|T2 (T3 |T4 |I1 (L2 |13 |14
Mame

MMN1|1|ofOoj1l)j)ojofofO] 1T |0 1[1]0
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e i e pent g H- R 3 RBBEOE L Fruw
ER A AEZF ORI E- RIRBOEAREE ROriEEa# A5 7
Bore el - THRBLF EBRE (AeRBES 1) PIAF LN T R
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http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=601
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=604
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=608
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=602
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=605
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=609
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=603
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=606
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=610
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=607
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=611
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=615
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=619
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=612
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=616
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=620
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=613
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=617
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=621
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=614
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=618
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=622
http://localhost/CommerceCSVS/ProductDetails2.aspx?productID=623

Service
Pl|P2|P3|Cl|C2|C3|C4|D]1|D2|D3|L1|L2|L3 |04 |T1 |T2|T3|T4|(I1 |12 4
Mame
MNL[1|0 1|0 01 1)1 0- 1T]1]1]1
PDL|O|1 01 1[0 01 0 1|1]0]|0
Popzjof|t|lo|oj1|fofjofoj1|lo|jof1fofo|lOojOof1|1|Oo|1|1]O
cs 1|1 f1tjofl1r|tjojol1tftjo|l1|t{ojofloflo|l1]|1|1|1]1]0O
% 4.10: 4f IR CS 1 ehffte £ 4 702
23 EAF &N T 3R e
AEFNR IR ey (£ R) A B Vector & < Euclidean distance % #
oo BT N AR T8 S KB Vector B erpESE o
, 1/2
. 2
d(i, k)= (Vi=Vi)’]
j=1
3L
*F 3 K-Means % it {74 T B A Ky % 2 8L fTE R
R K s K-Means 2 #ant B irdg o 2 B3 (Tenife » B35 T 7 WP o
4 NEA#EY S/
AEEEY F-oEHONLAEY oA BEO & 1) A E AR
B A "rf’Jﬂ:IﬁL—HZE;‘fﬁ s 1 »hxfwt};p* CfR B K f QR = SN N Pk TP HEE
(threshold) 5 0.5 x 3 &3 FEEHY B 5 10 F 25 00 £ 411 47 & b
%7 ClusterAait £#¢ <> H4#5 PL-C2-D1-D2~L1... 3 B
Pl|P2|P3(Cl |C2|C3|(C4|DIl |D2|D3 (L1 |L2(L3|0L4(T1|T2|T3|T4 |11 | 2|3 |4 |I5
Clstera | 1|0 |o0fo |1 |o|lo|1|1]o|1|ol1[1]olo|1|1]|o]lojlo|l1]|1
% 411 »#E 25 ¢ ClusterA shid £ ¥ ¢
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4.4.2.2 Mining associations among services attributes

e

B - BAHEEEY 1% Apriori 7 E 2 0 35 IURIER T M I 0 Lk

¥ E - R 3 PRFREAF £ VT F PRI A )RR 7 Apriori JF B 2 0 4oB 4.9 FroT o

Basic Composite
e-services e-services
Association Association
Rule Mining Rule Mining
[ l |

Association
among

services attributes

@] 4.9 : Mining assoclations-among-services attributes » 47 /i 42

1LE- 23 MBBEMBMA LS

GERE S IR gl Biop - R

Location €-> TimePeriod

#]4e : Taipei €= Vacation » # 7+ & A dukAris ¥ B A p o

Instructor €-> Location

bl4e © Mike €= Hsinchu » % 7= Mike 37 5% w37+ Bk o

Instructor €-> Provider

5]4e : Mike € Ucom: % = Mike &% 7 Ucom i RIR7*3% li'—'?;]z Bk o

Provider <-> Difficulty
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&4 1 PCSchool €-> Basic » # 5= PCSchool i ¥ % » * (Basic) =%

Mo AL -

B Instructor <-> Category

#]4e 2 Nancy €-> Database_M » % 7= Nancy 5% B 3kl R ¢ 3L egfdR o

IR BB RS

N
&
™
oL
]

dNAFE SN R IR B E - T I RMTE S > Fu o pan s R

B Category <> Category
w4 @ Network_OS <> Database_M » # 7t g (T3 ; str TRl R ¢ 12

S SRR ¥ E AR X P AR N ENRIRIFEE Y o

B Provider €-> Provider
4 : Ucom €-> Mitac > % 7-Ucom £ Mitac 3% i eif 3k pR7% > 3 F €

AR BT TUE & VBRI e S P

- Bl H - R FRBATERIIRD] 0 TR P I FIRBRBERHEE

ORI o 1IYpAT £ R PRI BRI A 4T T L - BRI R - R

N R G B R B o
4.4.3 Data Mining for Usage Record

P e def Y o R T F A A N RR Y A 5 ih
H-wi s e 3 Mok dsagan S 2 (TopN)» 2 % Topic Maps
P EEIET T RIAAT AN R T R SR Y ke

T oAp bR 3 PRIREIAE £ N T T PRI 0 4o 4.10 1T o
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Usage Record

Composite e-éervices
K-Maps Navigator

Knowledge Feedback

Pattern Association

Mining

i8] 4.10 : Data Mining for Usage Record 4 +7 7+ 4%

4.5 Topic Maps Generator Module
451 e 5 P

rMMrle B2y D B ags £ R 5 PRA: Topic Maps > #2875 & XTM #4 7 >
ERATD S EOEE A - L - B2 OXTM 4h & - #F¢ ol - T 3 PR

PR HEE N R PR 3 = topic ig L toplcs #8 € 2% 3| Topic Maps

2
™™
-\-‘t
&4

template sH R #F type P o gt hAF £ VR FRIFFURAR S ¢ FnE - T FPRIEF
FLIFEE S G M BB PRI g 0+ &2 ¥ T association £7 occurrence P o & &

F ¥ e L Topic sz Association s = 5 0 4o 4.11 217 o

Meta Data Mining
Information Module
Topic
Management
@®> XTM DTD
P— Grammar
o -— Knowledge
Association Pattern
XTM Pool Management atte

] 4.11 : Topic Maps Generator Module 7 #2 7 15 B
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4.5.2 Topic Management

FREH - TFIRIELH A E ST TR L IRIF DB IEE & Topic Maps
¢ FRE_E A AL (real topic) o Flut ¥R ¢ A3 R B 49 % chtopic type > A E T G
3% topic type - i instance o 17 & Mok ARE SR PRIA BB X b K3 o 3 kPRI
Location 1+ & ¥ it = Taipei ~ Hsinchu... % & - % Topic Maps % 77/ » - Taipei
% — 1 real topic » 4% Location i& i# topic type ©— B instance » % 4.12 4 7 &

XTM ¢ > Taipei iz B topic =4 71 ;% o

<topic id="Location">
<baseName>
<baseNameString>Location</baseNameString>
</baseName>
</topic>

<topic id="608">
<instanceOf><topicRef xlink:href="#Location"/></instanceOf>
<baseName>
<baseNameString>Taipei</baseNameString>
</baseName>
<variant>
<parameters>
<topicRef xlink:href="http://www.topicmaps.org/xtm/1.0/#psi-display"/>
<[/parameters>
<variantName>
<resourceData>L.1</resourceData>
</variantName>
</variant>
</topic>

#. 4.12 : Location %+ & : Taipei 22 XTM % 77 i#

% 4.3.2 & ¢ 3 %% ExtAttribute i B 3% i 135~ topic type > T o3kAR
EIRPRIEE 5 AArsr 2 & (Difficulty ) ~ #23k:26# (lInstructor) ... % it > 2
B A & B AT e R 3 PRI topic types ¢ o F]pt AP E s ;{ﬁ“r}
ExtAttribute » #-iz 4t 14 % 5 = ExtAttribute 5 instance » = % % “u i topic type >

% 4.13 ¥+ Nancy iz B Instructor &+ & & XTM ¥ ehdk 7 7% o

BAF AN T FIRARERT 0 H - 5 PRI BS &1 topic type 0 47 £ 5
T+ PRI CS i& B topic type » % 4.14 £ 5 7 T Programming with C# | i&
— FWIRIFNXTM & 7% > £ 415 47 7 TMCSD | & B4F & N iF SfRir

XTM % 712 ©
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<topic id="ExtAttribute">
<baseName>
<baseNameString>ExtAttribute</baseNameString>
</baseName>
</topic>

<topic id="Instructor">
<instanceOf><topicRef xlink:href="#ExtAttribute"/></instanceOf>
<baseName>
<baseNameString>Instructor</baseNameString>
</baseName>
<[topic>

<topic id="622">
<instanceOf><topicRef xlink:href="#Instructor"/></instanceOf>
<baseName>
<baseNameString>Nancy</baseNameString>
</baseName>
<variant>
<parameters>
<topicRef xlink:href="http://www.topicmaps.org/xtm/1.0/#psi-display"/>
</parameters>
<variantName>
<resourceData>l4</resourceData>
</variantName>
</variant>
<[topic>

% 4.13 : Instructors #/g 14 &

P Nancy 22 XTM % 77 ;=

<topic id="BS">
<baseName>
<baseNameString>Basic Service</baseNameString>
</baseName>
<[topic>
<topic id="19">
<instanceOf><topicRef xlink:href="#BS"/></instanceOf>
<baseName>
<baseNameString>Rrogramming-with C#</baseNameString>
</baseName>
<variant>
<parameters>
<topicRef xlink:href="http://www.topicmaps.org/xtm/1.0/#psi-display"/>
</parameters>

<variantName>
<resourceData>M_P1</resourceData>
</variantName>
</variant>
</topic>

4 414 H - E 3PRi+ " Programming with C# | 22 XTM £ 77

<topic id="CS">
<baseName>
<baseNameString>Composite Services</baseNameString>
</baseName>
</topic>

<topic id="1002">
<instanceOf><topicRef xlink:href="#CS"/></instanceOf>
<baseName>
<baseNameString>MCSD (Composite Services)</baseNameString>
</baseName>
<variant>
<variantName>
<resourceData>M_MCSD</resourceData>
</variantName>
</variant>
</topic>

% 415 3 & 2 F HIRE TMCSD | 2. XTM 4 7 i#

39




4.5.3 Association Management

2

% Topic Maps * “f & B otopic uE = ¢k s R E R ﬁvr‘jfc{topic 2 B enid
7 (Association) £ % i (Occurrence) « %A & 3 T F PRAFZEHT » iodt M &

TRV A LT Sy

!
=
fagd
=
=+
i

oy

D
~=$

!
)
AN

SN

B

BEAT e 53 "TMCSD, & B4f & N EHIRIE o @ - B &1 T3 IR

wy

5 BE - %3 IRIE bl4e:T MCSD jiz B4 & Vi FPRIFT 0 ¢ 7 F [ Programming
with C# | i2 B ¥ — 3R o & XTM 4 72 ¢ #3345 5 B %41 * Contain
it 1% associationtype % # 7= - 2 @ Parent 4 ¢ (Role) & % & chfh 48 & 5%
T+ PRA: Children & ¢ % 2 T ken¥ - SN AF LT F JRIE o £ 416 £ 74 & 3
T &+ PRi+" MCSD ,(topic id=1001) & = & 2 FProgramming with C# ,( topic id=19 )

iTHE - T FPRIE o

<topic id="Contain">
<baseName>
<baseNameString>Contain</baseNameString>
</baseName>
</topic>

<association id="MCSD_C1">
<instanceOf><topicRef xlink:href="#Contain"/></instanceOf>
<member>
<roleSpec><topicRef xlink:href="#Parent"/></roleSpec>
<topicRef xlink:href="#1001"/></member>
<member>
<roleSpec><topicRef xlink:href="#Children"/></roleSpec>
<topicRef xlink:href="#19 "/></member>
</association>

# 4.16 : MCSD /5™ # 7 Programming with C#
2. LT ORI LA

MENTFIRIFE 7 $BE - T IRBeRFIAR IARL FOREE S A&
XTM # * Sequence iz & association type * % 7= /4278 & Rf ©% > H ¢ StartPoint

& F g B fowe cnE — PRFE > EndPoint & & 8 R {18 chH - PRIE o B 4.12 £ 57
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MCSD 4§ & ;% % 3 PRI AR 2RI L 2. XTM % 71 % -

<topic id="Sequencea">

<haseMName=

<baseMameString>3equence</baseMame String>

</baseMame>
</topic>

=association id="MCSD_R2">

<instanceOf> <topicRef dink:href="#Sequence”></instancaOf>
<member=>

<membear>

<roleSpec> <topicRef xlink: href="#5tartPoint"/></role Spec>
<topicRef dink:hraf="#21"></membar>

</aggociation>

<roleSpec><topicRef xlink: href="#EndPoint"/></role Spec>
<topicRef wlink:href="#COr-Split_5"></membar>

or-Split_s |

Or-Split_E

3.

2,

T 1 R B 2 PR e

BRSBTS Y - 2
A% PRI o s BT & XTM ¢ # 2% Relevance i& % occurrence

type k % 57 o Blde 14545 DR B R] > &2 Nancy B E
3 Taipei ~ Ucom ~ Database_M =

FoMmd 6 fiE
B E = % ¢htopic id A % 5 608 ~ 602 -
605> & XTM @ 4 7 2 dod 417 #17 o F ZIRIF L > bil4e © 1995 Mining 0

&% > #-¥f Programming with C#i& [ 3 3PRi% » § 4 & topicid & 9~ 23~ 25 e
E IR 0 e 418 T o
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<topic id="622">
<instanceOf><topicRef xlink:href="#Instructor"/></instanceOf>
<baseName>
<baseNameString>Nancy</baseNameString>
</baseName>
<variant>
<parameters>
<topicRef xlink:href="http://www.topicmaps.org/xtm/1.0/#psi-display"/>
</parameters>
<variantName>
<resourceData>I4</resourceData>
</variantName>
</variant>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#608"/>

<loccurrence>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#602"/>

</occurrence>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#605"/>

</occurrence>
<[topic>
4 4.17 : Nancy /14 & i 55
<topic id="19">
<instanceOf><topicRef xlink:href="#BS"/></instanceOf>
<baseName>
<baseNameString>Programming with C#</baseNameString>
</baseName>
<variant>
<parameters>
<topicRef xlink:href="http://www.topiecmaps.org/xtm/1.0/#psi-display"/>
</parameters>

<variantName>
<resourceData>M_P1</resourceData>
</variantName>
</variant>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#9"/>

</occurrence>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#23"/>

</occurrence>

<occurrence>
<instanceOf><topicRef xlink:href="#Relevance”/></instanceOf>
<resourceRef xlink:href="#25"/>

<loccurrence>

</topic>

% 4.18 : Programming with CH#:E R+ c¥ * 48 &
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4.6 User Navigator Interface Module
4.6.1 e 5 P

Aresi 8 R ARE- FF A EAE - HAXTMAETE %
EABOTRERAEWeb > i § - B 545 o 2R

413475 o P EF A ARALFEHF T Z A

L AMEE: @ X7 B E0 16 A Wed B HETR (¢ 32

Bl R ) BB RO ISR B 0 % X T AL M RBlhi &

-k

2L (A 3E) ¢ Bd o P E DT E GURGR

2. AMEHHF CRBEIF A9 0 RRY FV NS ERAMETRHOEF N LR

HI)XTM A # #73 chi 41 o

3. RIMERET Y H R RS g SRR R

PR IR —‘g Web Services » 3 i& # F," B EHE - LT LR R
PRFE 0 A F BT *,-.zePRzH%ILJWWé 0 eI B

E-Services o e e e e e e

Provider | |

Topic |

| Query
|
: | Service

Bin | Choosing

|

| Topic

|

|

XTM Pool
Navigator

Usage Record User

] 4.13 : User Navigator Interface Module 7 42 78 1 ]
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Pk IR e % FiE4E 0 Cluster A if §d XTMPool ¥ R f¥t s <0 XTM
i r A AE RN F Y (TR AL T ) B FRER A ERK
kAR 0 if ¥ i35 &% Location — Taipei > # Taipei 2. ’fi* €7 gt B ek

20 2 Bl T Taipei o B B4 E P 0 o W osdpd BALM ] i 5 7] Nancy

[

P
B o
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e IR BRI 0 4B 4.14 ¢ T Programming with C# ;> = # 12 i o
PR sl o R T H © Y AL PR T chp B IRAY o 2 H T I eh A4 & 5V g
FIRAE > 4B 414 ¢ TMCSD j» RSB A 4550 0 T ik AEI A & SR
Pt e § el - ¥ 3R o B 4.15. BB A MCSD | 47 £ 5% i PRI A AT
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Cluster A
Mitac
Database
Taipei Hsinchu
Evening Vacation
Basic Advance

John Nancy
) LN
3 Provider § Category § % Location § § ExtAttribute g

InstanggéOf

Instance@f InstanceOf

InstapceOf anceOf —_— R .
] | TimePeriod ! ! nstructor | 1 Difficulty |
o Hsinchu | I |
Network 1 Taipei 4 L mm ———_=d m—————
' = - . InyanceOf

Ucom
—

Vacation

InstanceQf§ * === s

o__InstanceOf

~
MCSD
Or_End

(

UEERE

InstansgOf

H H i T $ or_split
' o Topic Types : Instructor | Customized Topic Types St
........ --—--l
B = instanceOfz
BiE () maeiye — Contaim¥#
. (included~ including)
H- 3R A ENTFIRGE — e e e R R OPR R — - Sequencel %

Bl 4.14 : Cluster A 2 3+ B F E RE LG
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jom==en,

End ¢ | of

MCSD

N

InstanceOf

HES
.......-
7N
MCSD
Start
e
InstapiceOf
'--.-...
: Start
---..-..
IngtanceOf
UREA
!......z - / ~ ........
' : Topic Types ( ) AR A fER
instanceOfst
H - 33 PRIx — Containk %

(included ~ including)

e T3 R = Scduenceht
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Powmofd ARt ki B Web Services chgic#8 T 5 5 Microsoft . NET
Framework [23]#2 SUN ¢ J2EE [32] - 277 3 2. 7 A SR BB &1 404 5.1
#7070 A& 5 2EHE & Microsoft 1% SLIR B T o B Web Services 73 % 8 * CH e
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23270 (C#) [19]# ISO/IEC 23271 (CLI) [20] -

Operating System Microsoft Windows Server 2003

Application Server 11S 6.0
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UDDI Engine Microsoft UDDI Service
Database Server Microsoft SQL Server 2000
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Designer
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|
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Usage Record
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CREATE Procedure ServiceRecommend
( @ServicelD int)
As
SELECT TOP3
UsingDetails. ServicelD,
Services.ServiceName,
COUNT(*) as TotalNum
FROM

UsingDetails

INNER JOIN Services ON UsingDetails.ServicelD = Services.ServicelD

WHERE  UsingID IN
( SELECT DISTINCT UsingID

FROM UsingDetails

WHERE ServicelD = @ServicelD)
AND UsingDetails.ServicelD = @ServicelD
GROUP BY UsingDetails.ServicelD, Services.ServiceName
ORDER BY TotalNum DESC

GO
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