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Résumé -I'économie basée sur la connaissance oblige lestreprises, situées a lintersection de différenteghaines
logistiques, a se regrouper en « clusters » (groupent d’entreprises) pour maintenir leur compétitivité dans un contexte
économique de plus en plus concurrentiel. Dans ladre de ces travaux de recherche, nous allons proger un systeme de
gestion des connaissances pour soutenir les actdstcollaboratives dans le cadre de ces groupemententreprises. Les
principaux facteurs clés de succes de ces types mjanisation sont le partage d'information et de conaissances et la
collaboration entre les acteurs. L'objectif principal de cet article est donc de présenter une méthddgie pour I'analyse
des principaux processus du cluster, I'extraction tela formalisation des connaissances liées a cesopessus, ainsi que la
définition de I'architecture du systéme de gestiode ces connaissances (KMS) associée. L'approche posée a été validée
sur le cas d’'un cluster industriel en Thailande, cister qui regroupe un certain nombre de PME artisaales du secteur de
la production céramique.

Abstract - Knowledge-based economy forces Small and MediumnEerprises (SMES) in the same industry to group
together as the industry cluster in order to maintan their competitiveness in the global competitionThese companies gain
advantages, knowledge and opportunities from being member of cluster. However, many industry clustes have failed to
achieve their goal in developing phase. The two ietnal key success factors for the industry clusteto maintain their
competitiveness are collaboration and knowledge shiag among the members. Thus, this study is aimedtassisting the
industry cluster to improve collaboration and knowledge sharing by adopting the concept of knowledge anagement.
Knowledge Management System (KMS) architecture waisnplemented for improving the knowledge exchange diwities in
the cluster. In order to design the knowledge syste to suit our case study, the CommonKADS methodolggwas used as
the knowledge elicitation and modeling technique. fien, the main knowledge activities i.e. knowledgereation, sharing
and reuse which are considered as the core of thgstem architecture were depicted. The application fothe knowledge
system to Thai ceramic cluster proved that the knoledge system is able to improve the competitivenes$ the industry
cluster.

Mots clés- Gestion des connaissances, cluster et réseauxrdieprises, architecture d’échange de connaissances
Keywords- Industry Cluster, Knowledge Management System, Kowledge Card, Knowledge Modeling.

1 INTRODUCTION

Since the concept of industry cluster [Porter, 19885 widely
implemented to SMEs in many countries in ordernhpriove
their competitiveness, governments have tried fpstt these
SMEs clusters in many ways such as export promotax
reduction, or financial support. Even though mamysters
have a great success and became the major indoistitye
country such as Silicon Valley (USA), electronicdistry
(Taiwan) and leather industry (ltaly), but a langember of
established clusters could not develop themsel&sthe
competitive cluster. Hence, many methodologies hiagen
proposed to analyze, assess, and evaluate thetrinalisster
in initializing phase such as the HHH framework Beu H.
Humphrey Institute of Public Affairs, 2008], Portediamond
model [Porter, 1990], UNIDO’s model [UNIDO, 2008iic.
Nevertheless, the methodology for developing théustry
cluster in the development phase is still ambiguous

Unsuccessful clusters are mostly broken down after
establishing stage when the supports from initsatar
government were declined. The study of DTI [dtiD2Dstated
that the three key success factors for industrystetu
development are networks and partnerships, stroogvledge
base, and innovation from R&D. Successful clustensled to
have a strong embedded networks, trust and redtipn
system. These values provided the clustering witbtrang
degree of social capital. The network generatedndbrand
informal flows of knowledge and information through the
cluster. Access to explicit and tacit knowledge psuts
collective learning and competitive performancetef cluster
over time.

Although there is a consensus in all studies Ri05] [Porter,
2000] about the significance of knowledge sharingthe
cluster, but none of study proposed any methodologyeate,
represent, share and maintain the knowledge incthster.



However, most of the researches depicted that ledyd shared in the cluster only with specific conditidiese types
sharing process is embedded in the process ofboolition. of knowledge are shared when companies in the erluste
Firms will share their knowledge when they worketiger as a working together as strategic partners (ex. beinghe same
partner. supply chain). Thus, in this study, we are intaydsin the
Thus, this study will focus on improving the coltmation and exchanged knowledge in the first three levels ef shructure
knowledge sharing process of the industry clug#areover, (i.e. network, cluster and CoP level) which are #ssential
the processes of knowledge creating, representidgutilizing knowledge for the cluster development.

were taken into account for enhancing competitisenaf the From this point, we have done further analysistandbjective
industry cluster. In order to achieve the intentidrthis study of collaboration of this ceramic cluster by compgrithe
which is supporting and improving the developmerit expectation and satisfaction in collaboration af thembers.
industry cluster; these factors i.e. collaboratm knowledge We found that this cluster is not satisfied witke tmarket
sharing, were considered as the major domain ofd@kearch. opportunity and problem solving that are acquinexf being
The details of two key success factors will be uésed in the a member of the cluster. Based on the comparisiscluster

following part. highly expected to obtain new market opportunity dras a
better problem solving for their business. But,ytlidaimed
2 PROBLEMATIC that they did not receive adequate information frolomster.

Although inter-organizational knowledge sharingaigieneral quever, the benefit_ of the cluster still satisfibeém i_n _oth_er
topic in the knowledge management field, the kndgée points. These benefits attract the members to @iairthis

sharing in the domain of industry cluster is neeaisted. collaboration. . . -
Examining knowledge sharing in the industry clusiera The result of questionnaires also shows that tleacheristic

delicate work. Many cluster development practitisnigied to ©f cluster collaboration is very fragile. 96% of migers

improve the collaboration and knowledge activities the considered that the cost of establishing the waatip is low
. . . . . I 0,

cluster by using different industrial managemerghteques and easy to abort from the collaboration. 81% ofmimers

such as value chain management or supply chain geament. trends to avoid the conflict rather than solving ttonflict
However many studies are failed due to lack of awass of together. In contrast, the cost of establishindpbalration as in

unique relationship among the cluster member. Waeldco® SuPPly chain is much higher. The collaborati@ween
discover both competitor-likes and collaborator-likes WO Partners is bounded by the legal contract witspecific

relationships in the core cluster. This means thatmembers Period. This makes the supply chain relationshipenger.
of the cluster collaborated as the competitor ailsorator in 1 N€ Ppartners have to face the conflict when it escu
the same time, unlike in supply chain which is alsvde [Vanpoucke etal., 2007]. ,

collaborator. This type of relationship calledotopetitioi M order to gain better understanding about the
[NESDB, 2005]. This characteristic of relationsisipmetimes Problemvdifficulty of knowledge sharing in the des the in-
brought a dilemma to the members of the clusteshare their d€Pth interview with leaders of a ceramic clustes been
knowledge in the cluster awoid the sharing. This problematicdone. We realized that the relationship as a catopehakes
induced us to focus on the characteristic of kndgtesharing EXPerts feel uneasy to share their knowledge inrectway
in the cluster. (face-to-face). However, the knowledge sharing psscwas
Hence, we have investigated 50 companies in thgesar dOn€ by indirect way e.g. acquiring the knowledgeogh
ceramic cluster in Thailand, named Lampang cerarister, tird-person (e.g. cluster development agent). dlgh
by using the questionnaire and interview in ordenriderstand Indirect sharing made possible for knowledge stafin the

the characteristics of collaboration, knowledge mvidrmation Ccluster, the quality of the knowledge was decliniédreover,
sharing among the members, as well as the expeutatid the indirect sharing makes the Cluster Developnisgéent

satisfaction of members of the cluster. From thelymis, we (CDA), as a cluster's facilitator, be an importargredient for
found that most of knowledge and information tha shared the knowledge sharing within the cluster.

within the cluster can be divided into 4 levelslealinfo- FOr this reason, the knowledge management systes wa
Structure; as shown in figure 1. concerned as a tool for improving the knowledgerisgaand

collaboration in the industry cluster context. Tdestem acts
like a medium for the members to represent, stsicge and

: Network Leve ) )
Contactfnformatio A lctor Knowhe reuse the knowledge. The system can also impraveuality
Opporunity A Know-Where, KnowWher  of exchanged knowledge in term of transferring tight
Problem Soivin company Lovep " Know-What information to the right person in the right timedaright
Business A bropritary Knowledt format. In addition, knowledge management systethassist
Information Exchange Info-Structure Knowledge Taxonomy CDA in faCIlltatIng the Cluster.

In the next section, we propose a framework foigtesg the
knowledge management system for SMEs cluster. T&his
developed from the unique objectives, specific mements
and characteristic of the industry cluster that wsntioned.
The Info-Structure was compared with knowledge taxoy The objective of this knowledge system focusesnoproving
(i.e. know-who, know-where, know-when, know-how andollaboration and knowledge sharing activities agiahe
know-what). The result of analysis indicated tHne first three members of industry cluster.

levels of Info-Structure [Sureephong et al., 2008. contact

information, opportunity and problem solving) aréet 3 RESEARCH FRAMEWORK

knowledge that members in the cluster expectedtainéshare
in the industry cluster. However, the knowledgetlie last
level of Info-Structure is proprietary knowledgeugh as
production cost, inventory, design drawing, etchich can be

Figure 1. Info-Structure of knowledge sharing in the
industry cluster

Creating the Knowledge Management System (KMS) is a
complex task which could not be done without anatyzhe
organization carefully. Many knowledge managemenjeuts
are failed due to disregarding this process. Ttliuis, study



adapted the CommonKADS methodology [Schreiber et &30] in order to describe the specification of fystem. The

1999] for analyzing organization, knowledge intgestasks,
and knowledge model from the experts in the ingusiuster.
The outputs from the methodology provide us a skt
specification/requirements for designing the KMS fihe
ceramic cluster.

outcomes from this level are UML diagram, system
architecture and specifications for system develmm
frocess.

Implement leveis selecting information system tools to match
with requirements and specifications that wereraefiin the

However, the CommonKADS methodology could not baesign level. The outcome of the model suite iski@vledge

instantly applied to the industry cluster contextedto the
difference of characteristic of the cluster and imady
organization. Thus, we have proposed the reseaachefvork
for designing the KMS for the industry cluster d®wn in
figure 2. The framework was separated into 4 lewedfied the
model suite i.e. context level, concept level, gedevel and

management system that complies with the orgaoizati
context, collaboration behavior, requirements andddions
of the industry cluster.

This article will focus on the system architectusé the
knowledge system and the knowledge managementssron
the system. In next section, we will present sysaechitecture

implement level. This framework called the modelitesu as result from the design level. This architectues created a

provides a step by step guide for knowledge engiffigsm
analyzing, modeling, designing until developing
knowledge management system.

Context Level

Cluster Model Task Model

Organization Model

N

Knowledge Model

e

Architecture

Concept Level
P Collaboration Model

Design Level

Scenario Specification

\l/

KMS
Development

Implement Level

Figure 2. Adapted CommonKADS methodology

The objective of the model suite is constructing khowledge
system for the organization. Each level focusesxtnacting

information from the experts in different aspe€sentext level
aims at providing better understanding about theeod of the
cluster, knowledge intensive tasks and archetype thef

industry cluster. The various types of worksheetictvh
provided in CommonKADS model were used for the ysial
in this level. Cluster model aims at analyzing #iwgors in the
industry cluster, called cluster map. The orgamramodel

focuses on organizational context of the clustend Atask
model furnish a set of knowledge intensive tasksthe

industry cluster.

Concept levehims at modeling the required knowledge, type |

of knowledge, pattern of sharing, and characteristif
collaboration in a particular cluster. In this lgvehe
knowledge acquisition templates [Schreiber et E99] and
questionnaire are used for analyzing these modEle

knowledge templates which are a kind of knowledge

engineering tools were applied to the members @fitdustry
cluster in order to model their knowledge into éiplform.
The details of this method will be described intmer4. Then,
the questionnaire was used for analyzing charatiemf the
collaboration in the industry cluster. The resufsthis level
are technical requirements for designing knowleslggem in
the next level.

theonsidered as an outline for

set of requirements from specific industry clustad will be
the knowledge system
development.

4 KNOWLEDGE SYSTEM ARCHITECTURE

The objective of the general knowledge system petting
knowledge activities of the organization i.e. cegaepresent,
share, and reuse the knowledge. However, there isingle
solution for designing the knowledge system archibe
[Tiwana, 2002]. The knowledge system could be aarple
system as a file folder until a complex businedslligence
system which use an advance data visualizationaatificial
intelligence. Thus, the designed system architectoust suit
the organizational culture and business needs.

Thus, this study had analyzed the requirements fthen
stakeholders in the ceramic cluster in order toppse
appropriate knowledge system architecture whichseon to
the characteristic of the cluster. The result frdme design
level in the research framework provides us thitecture for
knowledge management system which suits with requénts

of the industry cluster in the case study. The psep
architecture was divided into three layers of smrvso called
three-tier model[Chua, 2004]. Each tier represents major
service for the cluster development i.e. knowledge
management, collaboration and CDA’s tools. The rég3
represented the proposed Collaborative Knowledge
Management System architecture for industry cluster

Web Service O‘;
( . . ) Experts
Presentation Services 1
KL Workers' | | Experts’ |
k= - J Ontology Module
S ( K 1\
S «l & Knowledge Services .
» Domain
Knowledge | = | Creats | | Shar | | Reus: | Ontology
worker X /e
4 K K 1\
Collaboration Services Task
| Storag: | | Communicatio | Ontology
. J

Figure 3. Collaborative Knowledge Management System
Architecture

The first tier in this model comprises the colladt@n services
which focus on storage and communication technology

Design level aims at converting requirements from th&torage technology is a part of repository in teeyal model,

previous models into system specification. The igecture is
an outline of the system which indicates type ofises to be
supported. Then, scenario model is a set of UMgrdims that
show the system in different view such as logica&w
development view, process view, physical view, &ioally,
system specification model adopt the SRS standdrBH-

is typically the basis for supporting KM procesgeasticularly
knowledge creation and knowledge reuse. The congation
technology make possible for the KMS to supportvidedge
transferring activity among the users.

The second tier is the knowledge services whictugoon
technologies for creating, sharing, and reusingrafwledge.



The technology for knowledge creation helps usersonvert - Card’'s Metadatashows general information about the
their tacit knowledge in to codified (explicit) kwtedge. knowledge card such as author, version, last maihte, etc.
Knowledge sharing technology refers to the flovkeéwledge This part notifies reader about the popularity, si@r, and

from one part of the organization to other partshe T permission of the user on the specific card.

knowledge reuse helps users to retrieve requireniviatge
from the system when they need.

The third tier is presentation services which maifdcus
displaying the suitable information for users aridACn order
to support their decision-making. Technologies theivide
presentation services are primarily concerned withancing
the interface between the user and the informatmwiledge
sources. This part is related to the culture ofvidadge usage
of the organization by visualizing and personatiziall
services in the KMS to suite with organizationdktare.
Finally, the ontology module is designed to attaefth
knowledge service for maintaining organization kiexge in

- Trace backshows the previous the knowledge cards that the
users have visited. This part reminds user abaubtigin of
the knowledge and links back to the previous one.

- Knowledge Mapdisplays concept of a knowledge card i
form of semantic map. This part is a core of thevkedge
card because it allows machine and human to browsethe
cards. It also aims at representing the expertsiadge into
semantic map form in order to facilitate knowledgearing,
and reuse. The details of this part will be disedsé the
following part.

- Wiki displays collaborative knowledge base that is tedta
and modified by experts in the same community afcfice.

form of domain and task ontology. This ontology wakhis part allows users to share their knowledgectvrdould

manipulated by the experts in the industry cluatet acquired
by knowledge worker through the presentation servithe
objective of this service is to support the knowedmap
representation and searching, which will be disedss the
next section.

In summary, the knowledge management system inctse
study mainly focuses on improving the collaboratiand
knowledge sharing of the cluster member. Thusaboliative

not be represented by the knowledge map module.

- Repositorydisplays a list of documents (files, databases,
images, videos, etc.) that supports or relatethéoknowledge
card.

- Link backpart displays the incoming, outgoing, and popular
links which are obtained from the metadata of kreuge
cards.

The knowledge map module is connected to the ogyolo

information technologies were taken in to accouot fmodule as shown in the figure 3. The objectivehid thodule
supporting collaboration services in our systemhsas (c- is enabling the cluster members to add their kndgdeor
calendar, live chat, discussion, etc.). Howeveag flaper will experience on others’ knowledge in the graphicaraach.
concentrate on the core of the knowledge systenctwisithe The ontology module also increases the efficienythe
Knowledge Serviceghe primary goals of these services wasy/stem’s search engine. This means that the kngelethp is
to promote the process of generating new knowledgeuser graphic interface module that readable by bwachine
encourage the flow of knowledge among organizatiamd human. The concept of the knowledge map is the

members and ensure the ease of access to knowledabination between the topic map and the semardjz

repositories [Martin, 2000]. The next section, Krewledge
card which is a major element of the knowledgeiserwill be
described.

4.1 Knowledge Sharing

In order to permit cluster members to share thamwedge
across the cluster, the notion of Knowledge Canazfi et al.,

Topic map is a standard for representation anddhénge of
knowledge, with emphasis on the findable of infatiora The
ISO standard formally known as ISO/IEC13250:2008. |
represents the knowledge in term of topic (nodel an
association (reference). Semantic map improve dp& tmap
by including the semantic relationship between tencepts.
The semantic relationship provides capability tarsk engine

2003] was adopted as a medium of exchange. A kmimeletg give more precise search result via the infexeengine.

card explains about a specific knowledge topic Whis
linkable to other cards via the knowledge map medilhe
elements in the knowledge card were structuredhass in
figure 4.

Page Nam Domestic Createc 18/04/08

1

1

1 Author(s) Admin Last Modify | 20/06/08
I

2.4 Hit: 25 view:

L 1 Version

Marketinc > Trade Fir > Domestic Trade Fe

" Depariment of
Export Promotion

Figure 4. Knowledge Card elements with an example

Figure 5 illustrates the knowledge map and the XML.

International
Trade Fair

<nodes>
<node id9>
<type>Task </type>
<content>International Trade Fair </content>
<relation>
<forward_relation id$> hasProcess</forward_relation>
<backward_relation idt> isProcessOf</backward_relation>
</relation>
</node>
<nodes>

hasProceess

Product
Selection

: Theme Product

Figure 5. Example of knowledge map and XML

The knowledge map composed of two parts i.e. noatd a
relationship. The node part contains the domainitedge of
a specific task. Each knowledge card begins with tidisk

A knowledge card comprise several elements i.ed'sarnode. This node represents the focused knowleddevthile
metadata, trace back, concept map, knowledge-baskig the other nodes represent domain knowledge ofasle Then
repository and incoming link. These elements helpvledge the relationship part, called inference, shows seenantic
workers to comprehend and search required knowledgationship between two nodes. The relationshiplccdoe
through the KMS. identified as uni-direction or bi-direction. The dwledge



model was stored in the XML format in order to makesy for
reusing in future request.

One advantage of the knowledge model is easy tayenéme
concept. Expert can share their ideas on the samie by
putting less effort than editing text or wiki conteHowever,

The process of knowledge modeling was separatedtimee
steps i.e. elicitation, transcription, modeling. dtwiedge
elicitation is capturing the knowledge on spediéisk from the
expert by using CommonKADS knowledge template. Ha t
figure 6, classification template was presentedragxample.

experts are able to describe more idea about phmtic The output from the knowledge elicitation procesasw

knowledge in the knowledge-based wiki section wheit

provide the complete information.

This part explained about the methodology for eingbthe
knowledge sharing for the industry cluster. The Wisolge
card was considered as the medium for transfertimg
knowledge from the experts to knowledge users. Hewean
order to generate the knowledge card, knowledgéneagng
methodology is required for extracting the knowledgpm the
experts in the knowledge creation process. In the part, we
will illustrate the processes of knowledge elid¢dat and
modeling. Then, the utilization of the knowledgeccavill be
present later on.

4.2 Knowledge Creation (Engineering)
The contents of the knowledge cards are derivedh ftbe

recorded in format of transcript. The transcriptiprocess
allows knowledge engineer to append new elemenin fro
another expert to the knowledge map. Finally, ttamdcript
was transformed to knowledge model during the kedgé
modeling step.

From the example, the goal of this task is clagsifyceramic
product for exhibiting in the (foreign/local) traéer.

- Object is the object for cauterizing which is a ceramic
product.

- Classis category of exhibition for ceramic products sus
international trade fair, road show, domestic markecal
trade fair, etc.

- Attribute is characteristic of ceramic product that usually
defined in the cluster such as grading A, B, andrCart
product, theme product, etc.

knowledge model in the model suite. We adoptedreatureis an attribute-value pair that holds for a certai

CommonKADS methodology [Shadbolt et al., 1999] éar

object e.g. “international trade fair = ‘art protiuand ‘theme

knowledge modeling process. The CommonKADS knowéedgroduct’ which has factory grade = ‘A’ only”.

elicitation method has been used to obtain the iredu . Tryth valueis the categorized products that match with
information for solving the problems. It has praadtseveral required class.

knowledge templates to deal with different typeknbwledge

The transcript shows the result from the knowledbgtation

intensive tasks (i.e. analytic task and synthetiit. The main process which is ready to convert into the knowtedwpdel.

objective of these knowledge templates is to helpwkedge
engineer to reuse a combination of model elemeRts.
illustration, classification template was used t@del the
knowledge from experts in the ceramic cluster abipraduct
selection for exporting” as shown in figure 6.

.

-’
-,

-’

Knowledge Templa .

e Transcripl

Attribute:
- Character
- Art Product
-, - Theme Product
e - Mosaic Product
- Quality
’ - Factory Grade A
- - Factory Grade B
e B - Factory Grade C
-, Objec:
- Ceramic Products

-
s Class
P - International Fair l
e - Road Show
4 - Domestic Market Feature:
‘ _ Local Trade Fair - International Fair
Type = Theme, Art
Grade = A
- Road Show
Type = Theme
Grade=AtoB
- Domestic Market
Type = All
Grade=AtoB
- Local Trade Fair
Grade=BtoC

\
A 4

Truth Value:

- Exporting Products
+ Art and Theme
Product
+ Factory Grade A

- Road Show
+ Theme Product
+ Factory Grade A-

Knowledge Mode

<

Figure 6. Classification Template and Knowledge Mol

Domain
Art Product

Inference
Character

Domain
Theme Product

Task
Ceramic product
for exporting

Inference
Quality

Domain
Factory Grade A

The CommonKADS knowledge model composes of three
types, each capturing a related group of knowlestggctures
(knowledge category) i.e. domain knowledge, infeeen
knowledge, and task knowledge. Domain knowledgeiipe
the domain-specific knowledge and information tyghat
mentioned in the KMS. The example of domain knogkéh
the industry cluster is “cluster organization mddw#l “cluster
tasks model”. Inference knowledge describes that toomake
use of domain knowledge. It gives a primitive reasg step
for a knowledge model. For example, for selectirgamic
products for exhibitions, “match” inference can bsed for
matching class, attribute and feature of objecta¢et the goal
of classification. Task knowledge describes goalsd a
strategies which were used for realizing goalskkam®wledge
can be decomposed into sub-tasks. This task kngeles
required by cluster members for achieving the keoge
intensive tasks in the industry cluster.

In the knowledge modeling/visualizing stage, Urlfie
Modeling Language (UML) was proposed as a standard
notation for CommonKADS methodology. It comprises
activity diagram, state diagram, class diagram asd-case
diagram. However, the methodology is not dependinly on
UML, the *“topic map” which is a standard for the
representation and interchange of knowledge camdeel in
the methodology. The advantage of topic map isithateasy
to read and understand by human than the UML diagiidne
following part will explain the employment of thexdwledge
card and the knowledge model.

4.3 Knowledge Reuse

Knowledge reuse or knowledge retrieval is the make of
existing knowledge which are stored in the knowtedgrd
format. The major module that supports this agtivi the
system search engine. The knowledge search couttiviaked
into two approaches i.e. text search and ontolegych. Text
search is an ordinary type of search. It allow useexplore
the knowledge cards that contains the keyword @ dard’s



name or the wiki content. The cluster member cdrexre
required knowledge card by using this type of deaifeor

knowledge system will ameliorate the situation lu# teramic
cluster.

example, if knowledge user searches with the kegiwoFhe proposed system architecture was designed lmasdide

“International trade fair”, the search engine wshow the
knowledge card of international trade fair if aabie. If the
specified knowledge card is not available in thetesm, the list

web services concept which supports the interojlédyab
between machine to machine interactions over aor&t\w his
concept is quite useful to our knowledge systenorger to

of knowledge card which contain this keyword in theetrieve the information from another web servieever and

knowledge map and wiki will be displayed.

The ontology search is an advanced search engitehvid
enhanced by the ontology module and knowledge CEné.
ontology module allows machine to browse over thecepts
and relationships in the knowledge cards. The neenkedge
map is generated from the search result. Two tgclesi that
allow search engine to browser the knowledge carels
forward and backward reasoning.

Forward reasoning allow knowledge user to searcr the

represent to the cluster member. For example,dhiaborative
calendar service in the knowledge system exchanges
information with Yahoo's server by using iCalenddandard
(RFC 2445). Another advantage of the web servidbas the
cluster members do not need to invest new infoonagystem
infrastructure.

The Knowledge services were developed by using FLEX
technology [Adobe, 2008] which is Rich Internet Aipation
(RIA). The knowledge card module was plugged witikik&/

domain knowledge with a keyword and inference im tlkengine [phpWiki, 2008] in order to manipulate wikinctions.

knowledge card. The forward reasoning in this sysi® a bit
differ from forward chaining due to there is noerrgnce rule.
The result from the search engine is a knowledge that
contains the domain knowledge elements which reldtte the
keyword. In algorithmic view, the inference engbrewses all
knowledge cards in the system and search for thmado
knowledge which matches with the keyword. Then,rtéiated
nodes and their relationship from different cardsiategrated
in order to create a new knowledge card which emplshe
keyword.

Backward reasoning is an inference method whicéniis to
find the consequent from the list of goals. For repke,
knowledge user searches with a set of keywordsn,Ttie
inference engine looks for possible consequent ghechich
relate to the search keywords. Finally, the node #xactly
matches with the keywords will be raked on the dbphe list
while the partial match consequent will be listatéi on.

The next section will present the scenario of thevidedge
sharing in the ceramic cluster with an example mévikdedge
card usage.

5 APPLICATION AND CASE STUDY

In the present situation of ceramic cluster in oase study,
there is neither tool nor system that supportsaboltation and
knowledge sharing in the organization. However,

collaboration of the cluster is maintained by tlapability of
the facilitators, supports from the government, atte
opportunities inside the industry cluster. Althoughese
factors keep the members to group together, thkyaste the
problems of knowledge sharing among the members.
example, the ceramic trade fair exhibition is ofig¢he most
important activities of the ceramic business irs tluster. The

exhibition provides an opportunity to the compangr f

accessing the new markets and new customers. ler dod
achieve this, various type of knowledge are reguifer
making decision for this event such as productcsiele for the
exhibition, logistic planning, acquiring supportoffin the
government, booth preparation, etc. Thus, cerainster had
organized the meeting for sharing information andkimg
decision for this activity. Unfortunately, the reédpd
knowledge and information are never satisfied themivers
due to many reasons e.g. the experts is absence the
meeting, the knowledge or experience from the previrade
fair were not in explicit form, the document havéslaid, etc.
These are the obstacles to the achievement of nithestiry
cluster. Hence, the proposed KMS is considered sdwdion
for solving these problems. This section will darhow the

the

The integration of CommonKADS knowledge modeling,
knowledge card concept and Wiki helps experts asatsuto
exchange their knowledge and illustrate their agylabout
each concept liberally. To illustrate the usabitifythis system,
we represented our scenario of our case study rimab of
UML. A use case diagram in figure 7 shows the fiomatlity

of the Collaborative KMS and users that are invdlve our
system.

——

4 Bush News to Subsaribers.
coa T
‘Add Contact

Figure 7. UML Use case diagram of Knowledge
Management System

This diagram shows all members that are interaatiitly the
system. They can be categorized into 4 groupseasus§irstly,
onymous user is not a member of cluster thatsseeto a
system to gather some general information abougtetuand
member of cluster such as search contact, read, rwlssee
cluster events in c-calendar. Secondly, Knowledgevigers
(i.e. government agents, financial and academititinss,
associations, and supporting industry) are memtfeascluster
which usually has both direct and indirect bené&fim the
cluster. Thirdly, Knowledge users are companieshi core
cluster who wuse the knowledge to improve their
competitiveness in different ways. This user coalsb be a
knowledge provider in case that they are expertseach
Community of Practice (CoP). Lastly, Knowledge liéaior is
a CDA (Cluster Development Agent) in the clusteatth
motivate all users to exchange their knowledgesdme case,
skilled CDA is able to act like a knowledge enginecapture
tacit knowledge from the experts and transform thieto
explicit knowledge for knowledge users.
In the beginning of the scenario, government agesftgred
opportunity of SMEs in the ceramic cluster to joihe



international trade fair
government. Collaboration services are used toepiethis
opportunity to the cluster. In the mean time, tH2ACpush a
message to all members for inviting experts to terazew
knowledge base in this CoP. The process of comratiaitis
illustrated in form of sequence diagram in figure 8

S0 Fnowlados Shanng i Industry Cluster Trads F air Scenaro ]
Support Cluster Core Cluster KMS CDA
<<System>>
d Before Trade Fair )| 11 Requesth nowiedge(Tiade Fai) -
i 2 Invite T Fair)
3 IniteToCreatshnowedae(Tiads Fain
4 RequestComplete(}
i T
| 1
& CreatesnoiedgeTrade Far) | i
& CreatdsnovedgeTrade For) i
\ i
i i
s AterTradeFar ) | i i
! b RequesiLessonLearniTrade Faiy |
1
|
! 5 ReaueaComplte(}
1
|
|
|
1
1
| |
| | 1
| h |
sd Next Trade Fair ; T Tade Fair) [i :
[ — T Ty
| 1
|
|
' 12 SearchResuTiade Fai)
1
| " "
1 | |
i

Figure 8. UML Sequence diagram of knowledge exchaeg
in ceramic cluster

Before the trade fair, the CDA created a Commurafy
Practice (CoP) called “Trade Fair CoP” and inviexberts
from core cluster and support cluster to share thewledge
about “Trade Fair". Then, experts created new keodgée
about the trade fair by giving the knowledge irfetiént points
of view in order to help companies who are goingdoto the
trade fair. After the trade fair, CDA invited thesempanies to
come back and add the knowledge from their expegian
Trade Fair CoP. This knowledge is stored in the K8
company to search knowledge for the next trade fair
The main objective of this system is to facilitat@mpanies
and organizations to collaborate in the businessramment.
The advantages of the collaborative knowledge caadte it
easy for experts to explicate their knowledge hljzirig the
conceptual diagram similar to the notion of MindM&uwzon,
2006], share knowledge with other experts in déferpoint of
view, and reuse the knowledge when referred byrdéwel of
expertise. Figure 9 shows the interface of KMS mowledge
service layer.

[ Create Date
| Last Modify

Tamuary 6, 2009
January 6, 2009

[Domeslic Trade Fair

[EditText

: ErontPuge (330), RecentChanges (3)

Figure 9. The interface of knowledge system

According to Wikinomics [Tapscott et al., 2006], veiki
system is based on four ideas: openness, peehagng, and

with some subsidies frorhe t acting globally. The way of collaboration in busiseontext is

changing by mass collaboration which was a majocefahat
creates Web 2.0 [McCormack, 2002]. Web 2.0 is engbl
users to have more power of manipulating contents ®
collaborate with other users in the same community.
Accordingly, maintaining the KMS is allowing the mmunity
(cluster members) to collaborate, create, shard, dmange
knowledge base in their knowledge management system

6 CONCLUSION AND PERSPECTIVE

The KMS prototype was developed for the largesamée
cluster in Thailand (Lampang Ceramic Cluster) [Cluster,
2008]. This proposed system was applied to a sgnalip of
enterprises to facilitate the knowledge sharing mgnaohis
group. The exercise of knowledge sharing betwe¢sraevas
applied in the scenario of BIG (Bangkok Internatibisift)
fair, Thailand. In the initial stage, a communit{ gractice
about “accessing ceramic market opportunity” wasatgd by
the CDA. Then, the cluster committee (core clustegpte first
knowledge card about the methodology for accessing
market. Then, department of export promotion who
government agency append the knowledge about stipgor
the government for the international trade fairibition. Next,
Lampang ceramic association provides the knowlesmlygut
booth decoration and management for the trade Faally,
CDA upload all supportive documents about the tagk
system repository for further reuse. Each of dorkaimwledge
that added to the system in the knowledge card dommill
complete the knowledge for achieving the task.

In practical, the heart of the knowledge managemisnt
conveying the right information to the knowledgenssat the
right place, right time and right form. Thus, theokledge
reuse module takes an important role on this matteour
perspective, the mobile technology is an effectiva which
allow knowledge user to retrieve the knowledge frdime
knowledge system anywhere and anytime. Thus, thkileno
service can be integrated with the proposed KM$itacture
in order to usability of the knowledge reuse moder
example, knowledge user sends the request (e.gchsea
keyword) via short message service or push maihftbeir
mobile device. Then, the inference engine generse
knowledge card which related to the search keyveord send
the result back to the knowledge user. Integratireg mobile
technology allow knowledge user to retrieve the vikeaolge
from the knowledge system whenever they require.

is
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