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An original approach to support of knowledge managat within an organization is presented in this
article. This approach has been designed, impleedim form of the KnowWeb system and tested on
various pilot applications. Special attention isigao organizations with distributed environmentorF
this purpose an experimental system for suppornobile agents that combines the power of high-level
distributed programming with the mobile agent paigrd has been proposed and is presented here as
well. Finally, experiences from two of the KnowWgalot applications as well as further application
possibilities in the area of e-Democracy are sketth

1 Introduction

Knowledge can be simply defined as actionable
information (Tiwana 2000). That means (only) releva Our approach to knowledge management supports most
information being available in the right place,the right of the activites mentioned above. Based on this
time, in the right context, and in the right way. approach, KnowWeb toolkit has been designed,
implemented and tested on 5 pilot applicationssthyr it
The knowledge life cycle defined in (Nonaka & provides tools for capturing and updating of tacit
Takeuchi 1995) hinges on the distinction betwedaait knowledge connected with particular explicit knoddg
and explicit knowledge. Explicit knowledge is a formal inside documents. This is possible due to ontology,
one and can be found in documents of an organimatiowhich is used for representation of organizatiothsnain
reports, articles, manuals, patents, pictures, #Bag knowledge. Section 2 describes in more detail domai
video, sound, software etc. Tacit knowledge is paed  knowledge modelling in general and our approacit in
knowledge given by individual experience. particular.

A considerable amount of explicit knowledge is see¢d Secondly, intelligent retrieval is enabled makingeuof

throughout various documents within organizationss both kinds of knowledge linked together within the

quite often that this knowledge is stored somewhererganisational memory. How organisational memory in

without being retrieved and reused any more. Assult, our approach is organised and what functionalityffers

most knowledge is not shared and is forgotten ipresents section 3.

relatively short time after it has been invented or

discovered. Therefore, it has become very imporfant As next, efficient communication and support for

advanced organizations to make the best use dfstributed groups to share knowledge and exchange

information gathered from various document sourcemformation efficiently is provided (section 4). Fthese

inside companies and from external sources like thpurposes an experimental framework for mobile agent

Internet. On the other hand, tacit knowledge of théwas been designed and implemented and is introdinced

documents’ authors provides important context tenth section 5. Experiences from two of the KnowWeb pilo

which cannot be effectively intercepted. applications as well as further application podgibs in
the e-Democracy context are sketched in section 6.

Knowledge managementKM) generally deals with

several activities that appear in knowledge lifecley i i

(Abecker et al. 1998): identification, acquisition,2 Domain knOWIedge mOde”mg

development, dissemination (sharing), use and

preservation of organization’s knowledge. From thes2.1 General

activities, dissemination (sharing) is crucial. Kvledge

that does not flow does not grow and eventuallysaged

becomes obsolete and useless. By contrast, knoeledg

that flows, by being shared, acquired, and exchédnge

1 - ; ,
generates new knowledge (Borghoff & Pareschi 1998). =~ EC funded projectESPRIT 29065 “Web in Support of
Knowledge Management in Company (KnowWeb)”
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Theoretical foundations for the research of domai®©nce there is a consensus on understanding what
modelling can be found in the works (Chandrasekatan particular ‘words’ mean, knowledge represented Hgse

al. 1999; Gruber 1993; Wielinga et al. 1997), aritdess words can be adapted for particular purposes. Kedgé

on ontologies and knowledge modelling. Ontologyais must be defined unambiguously because differenplgeo
term borrowed from philosophy where it stands for @n the organisational structure of an organizati@ed to
systematic theory of entities what exist. In contef use them with the same meaning. Thus, it is possibl
knowledge modeling, Gruber introduced the ternre-use and share the knowledge thanks to underisigind
ontology as a set of definitions of content-specifi of its representation.

knowledge representation primitives consisting of

domain-dependent classes, relations, functions, am@bmmon understanding of the meaning of notions used
object constants. The ontology represents formahse in a given domain (the understanding may be domain-
with which knowledge can be represented and indigld specific) results in the definition ofoncepts Concepts
problems within a particular domain can be desdaibe are more or less abstract constructs on which aveeit
Ontology in this sense determines what can 'exista  part of the world is built, or better, which can beed to
knowledge base. Chandrasekaran understands ontolatpscribe this relevant part of the world. Since agpts

i, KnowWeb Ontology Builder, D atabaze version 2.1 [— (O] =]
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Figure 1. Sample of a domain knowledge model (ontology).

as a representation vocabulary typically specidlise can differ in their character, several types of cepts,
some domain. He suggests basically two purposes wimamely classes relations, functions or procedures

ontologies may be used: objects variables or constants,can be distinguished.

- to define most commonly used terms in a specifid’hese primitive constructs can be represented rdiffey
domain, thus building a skeleton, in different applications but they have the sameaniag

+ to enable knowledge sharing and re-using botih all applications — i.e. when someone wants to
spatially and temporally - see also (Motta & Zdrihhacommunicate with somebody else, he/she can doiiigus
1998). constructs from the ontology of shared concepts.

Ontology with syntax and semantic rules provides thThe concepts create usually a very complicated
'language’ by which KnowWeb(-like) systems carhierarchical, network (or tree)-like structure. Hewer,
interact at theknowledge leve(Newell 1982) Ontology €ven a complex structure covers only a specifict dr
allows a group of people to agree on the meaninteaf the world, e.g. a narrow world of an organizatiomdats
basic terms, from which many different individual activities. This structure models the world froncertain
instantiations, assertions and queries may be oartsd.  point of view. And here emerges the notion from thike
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of this section -Domain Knowledge Modellingas the KnowWeb toolkit is able to process MS Word
concepts are usually highly domain-dependent alocuments where no restrictions are given on text
subject-dependent, and can be meaningfully useg ionl fragments and HTML documents where text fragment
the frame of the particular domain. In other worddat cannot cross any HTML tag. In order to cope witlesk

is acceptable and important, for example, for aperty documents the system provides a set of tools. Tditgr
management company may be not suitable for & their functionality but together they enable datents’
company dealing with distance delivery of educagion authors and users to manage knowledge in a company
courses. an easy and user-friendly way.

2.2 Our approach First, in order to place a document in the orgatiszal

memory, it is necessary to attach context knowlefige

a piece of tacit knowledge) to it. This context che in

the form of a conceptual description (CD). By copteal

description is meant a set of links between a doeom

- . (or its marked text fragments) and concepts in the

gmggrtéf’r'ugo%%erggsinanrgoﬁ?m;;rﬁg& ngathfgat?f uindomain knowledge model. Con_c_eptual descriptipnsj wil
: ' enable to refer not only to explicit knowledge caind

KnowWep is an oriented !|nk between two 'con(.:epts..n the document but also to make use of tacit krexige.
Two basic types of relations can be dlstlngwshea'I

. . 'n such a way easy sharing of knowledge in the ffetis
subclass_ofor relations between classes andtance of ? .
— = —  enabled. The CD links can be created manually onise
for relations between classes and their instandégse

- : - - automatically User can select a text fragment aindt |
two relation types enable inheritance of attributesd . :
. . . . . . this fragment to the domain knowledge model. The
their values. The inheritance is an important meisa . . .
. . linking can be done directly to ontology conceptsto
for the development of a hierarchical ontology. @&ls : Lo -
L . . - some template (for semi-automatic linking). Assticia
multiple inheritance is supported i.e. a class a&piccan

inherit its attributes from several parent classaEpts. links are of many-to-many type. It means that itégal

. to link a document (or a text fragment) to several
Figure 1 represents an example - a very small pé . .
: concepts and obviously, a concept can be linked to
domain knowledge model.

several documents (and or text fragments).

Based on the needs analysis of several pilot apptaos,
two types of concepts have been identified as resmys
and satisfactory as well. They can be either gengyipe
clasg or specific (typeinstancg. Both of them have

What shall be included in the domain model? Thepden

.bUt vague answer IS - everythmg what'|s relevand a manual or semi-automatic linking within the KnowWeb
important to describe a particular domain. In cafea - I
system or after receiving the document with its

company such model may conceptually describe th escription from outside and consecutive automatic

company specific concepts, such as its afzt'v't'eﬁinking), it can be incorporated into the organisagl
projects, customers, employees etc., as well etiosls memory represented by a KnowWeb server. The

among these concepts. description of this document is stored in the KnoehV

o server as well. Another possibility is to store a
Each organization has some knowledge already gather " . .
. - onceptual description of a document without stgrihe
in the form of various databases and/or documen

. . . . N Socument (the document can be located on other
containing information about various technologies - -
) . KnowWeb server in a distributed company or somewher
products, customers, suppliers, projects or empgsye

! else, e.g. on Internet). If an author is not satidfwith
Each company has usually some internal procedunes h - !
o . . . the conceptual description of a document storedhia
to perform specific tasks. Simply said — knowledgésts

in an established environment. This knowledge igrgamsatlonal memory, he/she has the possibiliy t

traditionally called organization’'goals and know-how modify it and subsequently upload the document wiite

From the knowledge modelling perspective a repogito modified description into the organisational memory
of know-how, goals etc. may be addressed as
organisational memorgr acorporate memory

When a document with its description is availabddtér

%he aim of storing document in the organisational
memory is to access the right knowledge in the trighne
) ) or situation. In order to express requirements on
3 Organisational memory (OM) documents, which should be retrieved from the
organisational memory, the user has to formulate a
feat ; query. To formulate a query he/she can use conogpts
3.1 Conceptualisation and retrieval their attributes) from the domain model. They cae b
The KnowWeb system enables author of any documegbmposed into a more complex structure using variou
to store his/her background knowledge together \tliia operators (e.g. logical connections). In generdie t

document attaching the relevant concepts from ogol concepts specified in the query will be used torsha
— i.e. document is stored with its context. Conteah be  conceptual descriptions of documents.

attached to the document as a whole or to a specifi
part(s) of a document called text fragment(§jext 392
fragmentis a continual part of text within the document™*
(e.g. a sentence or paragraph). In present versium,

Implementation
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The Conceptualisation too{CT too) is built on the top For this kind of documents, it is possible to defionly

of three modules, namelypocView OntoView and the association links between a document as a waote
TemplateEditor(see Figure 2). ThET tool serves as an (a) concept(s) from domain knowledge model. The sam
“envelope” or integrator for these modules. T@& tool applies for other then MS Word and HTML types of
is able to deal with two types of documents. Foggll, it  documents, where text fragments cannot be defined.

is possible to open a new document, which will beéd

to the corresponding concepts in the domain knogded In order to create association link(s), the useesuthe
model, and a copy of this document will be storedtbe drag-and-drop functionality of th€T tool It means that
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e TestFragments Before we start developing the first domain model containing the acti
5163 Industy L& Project Knowlweb relevant for our company we khould keep in mind the following points
-G Name & #ssaciated Concepts 4 Start the development of the domain medel from a few important con
&1 Mew Con 8 Erqect modelling we are calling them “seeds” Continuously the seed will gro.
i {75 Numbes S Eompanyompany will appear and the model will become more complicated.

=] Associated Concepts + Do not attempt to develop your domain model ‘in one shot’ — it is pri
{3 Company Make small steps rather than giant leaps. =
I + EBepin your work with a paper notebook and pencil; to find the ce
G Impartance

included in the model seed you do not need any sophisticated tools
+ If you have no idea how to begin, you may find the sample discussec
to play the role of your first “seed”. Try to identify general concepts
with more and more specific.

Let us start with the clanfication what we want to do actually. In our
develop a preliminary model of the activities that are relevant to the
Technical Tniversity. We want to focus our domain model on the project-
goal drastically limits the space of relevant concepts — for instance, s

S El=E | o

Figure 2. KnowWeb client interface to organizational memory.

local KnowWeb server. Two kinds of association Bnk it is possible to “grab” a concept from the domaiodel,
are available for this kind of documents. drag and drop it on a highlighted text fragmentherader
» Association links between the whole document an@f a document currently opened DocViewwindow.
(a) specific concept(s) from the domain knowledge
model The purpose of thé&ocView modulds to provide users
» Association links between atext fragment of thewith possibility to preview documents with optiorf o
document and one or more concepts from th&ighlighting those text fragments, which are linkedthe
domain knowledge model domain knowledge model. It also supports definition
and modifications to the annotation structure ok th
The same may be done for documents that are alrea@igpcument, which results in the modified definition§
stored on the local KnowWeb server and can be diyea text fragments. Assignment of specific attributeshese
(at least partly) linked to some concepts from tlienain  text fragments is also possible.

model. Existing association links can be editedfveed
and/or new links can be added. The analysis of pilot applications by our industria

partners (e.g. application in the retail sectogndfied a
Another sort of documents are those, which will met special requirement for “automatic” conceptualisatiof
stored locally (e.g. documents accessed by remog@cuments with rigid structure (e.g. a structuredaily
retrieval function) and in principle can be located any reports in a retail chain generated each day irhesfop
web server on Internet. We refer to the documeffithis  is fixed). This requirement is fulfilled by so-celil “quiet
kind asreferenced documentbecause only their URLs mode” of theCT tool In this case no visual component is
are provided and serve as references to such dauisme
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started and the documents are linked automaticily quiet mode of theCT tool i.e. for automatic linking of

predefined concepts. whole documents. In this particular case, the targe
concepts are given indirectly and depend on the

TemplateEditormodule is a good supporting tool for document property values as given in the document

both “quiet” as well as manual modes 6T tool The header.

purpose of this module is to give the users a tfml

definition of special rules for selection of apprizige Moreover, means for automatic creation of instanices

concepts. Linking a document (or its text fragmetat)a the domain knowledge model (in quiet mode) are

template means that association links from thiswhoent provided as well. This was another user-defined

(or text fragment) to all concepts resulted afterequirement.

application of particular template to present oogyl will

be created automatically. 4 Agent-based support for distribu-

In general, all documents have (possibly empty)dees, ted organlsatlonal memory

which represent various properties of the documdrts As already mentioned in previous sections one @ th
example, they can contain information regarding thenost important requirements for success of OM is a
document name, date and time of its creation, astiod support for the distributed environment of an
documents, comments, etc. The set of attributesrganization. The OM should be flexible enough to f
applicable for a header definition is application-different organization network settings and alsstibuld
dependent. Some properties may be compulsory whilemain open to the external sources such as Intefine

Client | Server
I
I Organizational Memory
KW [ Conceptualisation Tool | Domain | Asoc. | Documents KW
Client DocView | OntoView |Tem|. I model | links | & Ontology Server
Communication module . Server Front - End
HTTP | | pcom ' pcom | [HTTP ||oDBC
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Figure 3. Distributed architecture of the KnowWeb environrerintranet solution.

others are optional. Within a template three bdgids state-of-the-art solution to the first problem ligs the

of concept references are available. utilisation of the distributed objects. The mostpptar

» A concept can bedirectly referenced(only target architectures for supporting distributed objectse ar
concept must be given). CORBA(Common Object Request Broker Architecture)

« A concept can be a result of dif — then” rule and DCOM (Distributed Component Object Model)
application to values of document properties. (Pritchard 1999).

« A concept can bereferenced by a document
property. In this case, the name of a concept iObjects in these architectures can capture the-lagél
determined by the value of a document property.  logic ~ (so-called business logic) of a distributed
application and are accessible for processes aitid
The first two kinds of references are especiallgfusfor ~computer running them. Present implementations of
manual linking, but can be used for automatic limkias these standards are based on commonly used
well. The last type is well suited for the purposafsthe ~communication protocols (e.g. TCP/IP). In the resha
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prototype version of the KnowWeb toolkit a 3-tieredimplemented. Mobile agent (MA) technology is perbap
architecture was designed and implemented. We atke most promising paradigm that supports applacati

distinguishing the following tiers: design for dynamically changeable, networked
« data source tier represented by the relation@nvironment with distributed information and
database, computation resources. The most significant prapsrof

« middle tier (called ‘Server Front-End’) that offers mobile agents regarding their role astonomyand
services to clients independently from the databag®obility (Rothermelet al, 1997). MAs are autonomous
implementation, and because of their capability to decide which locasidn a

e« KnowWeb clients. computer network they will visit and which actiotisey

will take in these locations. This ability is embed in

The relations among these three tiers are depiated the source code of every agent (implicit behavicarjy

Figure 3. The document store and OM functionaligy i the agent’s itinerary, which can be dynamically nfiedi

mapped to the KnowWeb server. Server offers kefexplicit ‘orders’). Mobile agents can move between

services — (i) acquisition and modification of tdemain different locations in a network. A location is tHEsic
knowledge model state, (ii) association links ofeth environment for execution of mobile agents’ codedan
documents, and (iii) retrieval in the document ortherefore an abstraction of the underlying computer
ontology (domain model) space. All these operatians hetwork and operating system.

at the implementation level carried out as opersio ) _ )
upon a relational database. Usual benefits of mobile agents are (i) reducedwoek

load, (i) overcome of the network latency, (iii)
Solution as described above fulfils the requiremefit €ncapsulation of different protocols, (iv) asynatwas
flexibility in the corporate intranet settings apdrtially —and autonomous execution, and (v) natural hetereigen
addresses the openness to the external sourcédarrisonet al. 1995; Lange & Oshima 1999). We claim
KnowWeb server is usually separated on an own locdpat robust and scaleable OM systems can profitfro
area network, contains (mostly one) domain knowtedgthese features; this will be especially visible the
model and typically serves many clients. The KnowaVe companies with a world-wide and/or distributed
client can communicate with more than one KnowWetstructure.  Modified distributed  structure of the
server, potentially outside of the intranet scopeKnowWeb system is depicted on Figure 4.

Client Server; Servek
e
KW Jlmué KnowWeb Server H KnowWeb N
A Gommunication (intranet) % Server - ::
t oo P, U 3
: A
v VA S —
v MA %

JIl °

Search & Fetch Agents I
Internet Communication

Figure 4. Mobile-agent based distributed structure of theollVeb system — supports also less reliable and
low speed WANs

However, the accessibility of KnowWeb servers odgsi

the fast intranet networks assumes a reliable nétwoDedicated mobile agents can do the most critical
connection with guaranteed throughput especiallenvh operations such as retrieval and gathering of damnis
users want to introduce new documents into OM andt non-intranet servers. In retrieval operatiorecti can
browse already introduced documents. Unfortunatelyprmulate the query locally and either send an
this is not the case with most portable computerappropriate searching agent directly or demand the
(notebooks etc.) or organization branches connectegnding of an agent by a local KnowWeb server. The
through a low-speed dial-up network connection. situation with gathering an already introduced doeumt

(accessible through other KnowWeb server) is simila

To solve the major problem with the throughput theThe main advantage of this functionality is the gibdity
mobile agent-based solution has been proposed afat a client to get off-line for the period of opeion
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servers, which must be installed and running onrgve

operations will be presented to the user. Such amost computer that should be available for the reobi

approach  brings significant savings to

theagents. Similarly our experimental framework in DOz

communication between distributed KnowWeb servereffers basic functionality mentioned above.

containing a distributed OM.

To enable the work with mobile agents th®obile Agent
Environment (MAE) must
concerned computer (client or server). MAE offere t
following functionality: (i) creation of a mobile gent
with a unique identity, (ii) transport of an agertii)

sending a message to an agent (possibly on anbthst),
and (iv) getting the status information about argeat.

MAE in the current implementation of the system dzen
started only once per host computer. Every ageeated

be available on each on a local MAE is ahome agenfor this MAE. On all

other sites it will visit, it gains the status of fareign
agent The MAE stores information about all its home
agents and current available foreign agents in lloca
database. The information about foreign agentdadsesl
in the system only during time between the sucadssf

MAE used in the research prototype of the KnowWelreceiving from previous and successful sending gena

toolkit is described in the following section.

5 Experimental framework for

mobile agents

Basic functions of mobile agent environments (iddg's
mobile agent systems represented by agent serages)
identified by the Mobile Agent System Interoperaétyil
Facility (MASIF) (Milojcic et al. 1998) and include(i)
transferring an agent, which can include initiatiag

to the next host.

For the programmer of a mobile agent based apptinat

the mobile agent environment is represented byMiAd=
module, which must be imported. Importing a MAE
functor causes either the launching of a new emriment

with initialization values from persistent databake
home and foreign agents and already connected other
MAE servers or getting a reference to an alreadytst
MAE local server. This process is realized not obly

agent transfer, receiving an agent, and transfgrrifaunching a new local mobile-agent based applicekiot

classes, (i) creating an agent, (iii) providingogally

also by resuming every incoming mobile agent. Thass,

unique agent names, (iv) supporting the conceptaof agent gets access to the key services of the maigjémnt

region, (v) finding a mobile agent, and (vi) ens\gia
secure environment for agent operation.

A MA-based application usually requires

environment. The possibility of dynamic loading and
installation of first-class modules (Duchier et 40898) is
thereby very important.

to be

programmed in two separate parts: mobile agent anthe communication between MAEs is realized in two

location like contextin Aglets (Oshima et al. 1998),
location servicesin Ara (Peine & Stolpmann 1997),
place in Gypsy (Jazayeri & Lugmayr 2000) ervice

layers: the first layer uses TCP sockets for excfiag of
tickets for Oz ports. Oz ports then build a secohigh-
level communication layer, which can take advantafe

bridgesin Concordia (Wong et al. 1997). Mobile agentOz space data transparency. The Oz space offers the

has a predetermined interface and restricted seutce
communicate with on each visited location.

possibility to transparent copying of statelesstesg and
creating references for worldwide unique statefutitees.
These possibilities can be fully utilized espegidlly the

Mobile agent based distributed architecture of thénter-agent communication.
KnowWeb system use the ESMA toolkit — developed

and implemented at the Dept.
informatics at the TU KoSice (Par&lM. 2000). ESMA -

of computers and

5.2 Mobile agent based applications

the experimental system for support of mobile agent-~
combines the power of high-level distributed

reating a MA-based application in the proposed
framework is straightforward and requires only the

programming with the mobile agent paradigm. Asfollowing steps:

implementation platform the Mozart system (The Madza
Programming System) was chosen. It implements the
Distributed Oz (DOz) programming language and daffer
simultaneously the advantage of Brue Distributed
Systenand the means for buildingMobile Code System
(Picco 1998). In the following subsections mobilgeat
environment built from servers and its services dnel
methodology of how to build an agent-based appiarat

in our framework are shortly introduced. 3

5.1 Mobile agent environment

The basic functions offered by a mobile agent
environment are transport and management of agémts.
today’'s agent systems these services are offered by

Identifying all fixed, not transferable resousce
needed by the application (i.e. their type) by mean
of abstract names and identifying parts of the
transferable agent state.

Design and implementation of application-specifi
classes that are derived from tMobileAgentclass
and deal with agent state and other resources gjfrou
their abstract names.

Designing and implementing an application that
creates one or more instances of mobile agents,
specifies their itinerary, sends them away, waitslu
they finish their jobs (or until the owner stopseth
work), and processes the results.
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4. Design and installation of special environmentnaterial, which is first, pasted into a MS Word dmeent
modules (functors) in a compiled form. They mapand attached with explanations before the docunient
the abstract sources of MA to the real local resegr stored into the KnowWeb space.

of the host computer that should enable the
execution of the MA based application.

The advantages identified in BRD after a couple of

months of active KnowWeb using are the following.

5.3 KnowWeb and ESMA 1.

To make the distributed structure of the KnowWeb
system more flexible and suitable not only for fast
intranet networks two special agent classes weeated.
The first one isKW_SearchAgenand the other one is
KW_FetchAgent Both mobile agent classes were™
proposed and implemented according to the methggolo
in section 5.2. The main task of th&/N_SearchAgerns

to get a query from the KnowWeb client and walk3-
according to the travel plan of the KW servers ider to

get the list of relevant documents — i.e. their exa
addresses. Based on this list a KW client can senel

ore more agents from the cla8dV_FetchAgentwhich
gather the whole document and return back with it.

At the client side are mobile agents created autarably
after storing a query or fetching requirement iresial
form at local file system in predefined directot the 4,
server sideKW_FetchAgentommunicates directly with
the WWW server that maintains the document space in
the KnowWeb systemKW_SearchAgentstore their
queries at the local file system in predefined dicey
and are waiting for the answers, which can read als
from the local file system.

Internal efficiency improved. They have been able
to organise themselves much better than before.
Now anyone in BRD can access relevant documents
anytime without having to hunt for a document and
wasting the time of his/her colleagues.

Faster customer response Support personnel are
now able to on-line check all information relateal t

various WINPO® versions and features.

Exact and broader feedback to development
They are tracing competitor information as well as
feedback and feature requests from their end-users

and dealers of their WINPO® software product.
Before they did not systematically trace this
information. With the new system the development
engineers are receiving much better informatioraas
base for decisions about further enhancementseo th
product range.

Improved marketing. Through their systematic
entering of competitors’ information and their own
marketing material as well, combined with the bette
feeling for what features customers are actually
asking for, they have the feeling the system has
helped them in improving their marketing activities

On the other hand the following disadvantages Haeen

6 Applications )

6.1 KnowWeb pilot applications in BRD

Botnia Retail Data Inc. (BRD), located in Finlandas 2.
developed two of the five existing pilot applicat®
based on the KnowWeb system. Main business activity
of the BRD group is software development andB.
consultancy for retail and industry. Their main guat is

WINPOS® - A Point-of-Sale (POS) software package.

In BRD felt that the best way to understand howuse
the KnowWeb system is to first use the softwarehivit
their organization with a domain knowledge mode
suitable for them. The second phase was the sinonlat
of a retail environment with a domain knowledge rabd
suitable for retail chains.

reported:

User interface of the KnowWeb system prototype
version seems to be too complicated to use for
ordinary users.

There is atime overhead in inserting the
documents into the KnowWeb system During a
busy day this is simply not being done.

The successof the introduction of the KnowWeb
system to a quite large exterttepends on the
discipline of the staff using it.

Main motivation of the second BRD’s pilot applicari
was to structure all the events that within a retdiain
ause disturbance to the present information system
hese exceptions are in modern network environments
most often reported in form of emails and documents
sent between retail head office departments and the

shops; today often without structure and forgotadter

running under Windows NT to which documents ar
stored when they are finalised. Each user, whohggddo

the personnel of BRD, uses Windows NT workstation
on which KnowWeb clients are operating.
documents entered by a user shall typically beduhko a
group of contexts. In order to quickly find the hg
contexts where to link the documents they have tec:a
number of individual concept conditions. They are
handling mainly documents of the MS Word or HTML
types. They often scan in news articles and othrerted

The database being used was an SQL Server datab(%i’@

e time - thus leaving incorrect information iarious

atabases as reports of present POS informatidersgs
hen planning a campaign or when making judgments
&.9. regarding profitability on certain article gis, the
Themarketing departments are often relying on histaric
information, which may go several years back. Ieth
figures are unreliable, the decisions taken may be
incorrect - the problem today is that many of thstems

in the market today are not able to trace distudasnthat
have happened in the past.
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Having this in mind, in BRD have linked their results in efficient and powerful information regvial

WINPOS® Point-of-Sales software to the KnowwebCcapability.
system within the second pilot application. The @fd

day routines in the WINPO® Point-of-Sales package

(normally run at the end of the day when the shas h

closed) are in this pilot application automatically
generating shop-specific html documents, which are
automatically introduced to the KnowWeb space. This
means that the html-reports are automatically itegkin 5
the Know-Web database and automatically linked to &/ Knowledge
some predefined concepts via templates. ' Models

Publishing Space

Moreover, certain date related information leads to
dynamic generation of new instances in the domain Y
model. As examples of documents being stored
automatically we can mention for example shop-rgpor

that is: sales, profit and payment media informatio Figure 5. The principal scheme of the Webocrat system.
summarised for a shop. Another example is the dleda
department report, which contains sales amou
quantities and profit for the main article groupt the
company. The advantages the customer will have fro
this system are:

1. Internal efficiency improved.

Security

Mhe second layer is representedduplishing discussion
and opinion polling spaceproviding means for storing,
odating and managing (in principle three slightly
different types of) documents and their relatiomsoag
themselves, as well as their relations to the kreulgke
2. Faster customer response model in the WEBOCRAT system.

3. Improved marketing.

4. S.ales and  profit _analysmg related 0 The Discussion Forum (DF) module will support
disturbances Automaﬂ_cally created_ and _I|n_ked intelligent communication processes between public
POS reports on O”G.S'd? are cqmblned within th‘3uthorities, citizens and their elected represérgat DF
KnOV\_/Web system_W|th |nformz_:1t|on a_bout eventsyii be responsible for documents discussion space
causing various disturbances in retail chain (see
above) providing realistic view on calculatedrpo \web Content ManagemertVCM) module will
numbers in context of occurred events. support publication of documents on the Interneg, it

will be responsible for documents in theublishing

6.2 Webocrat system space

Another, very interesting application domain iscttenic

democracy (Parali& Sabol 2001). An architecture of a The Opinion Polling Room(OPR) will enable electronic

Web based system Webodcrat being designed with aim opinion polling featuring also with support for

to empower citizens with innovative communication,authentication and voter's privacy. OPR will be

access and voting system supporting increasd@sponsible for documents in thginion polling space

participation of citizens in democratic processeadd a

increase transparency and accessibility of publi#he third layer is composed from two retrieval-feed

administration (PA). modules supporting retrieval capabilities that nexedy

read access to the three above-mentioned spacesglbs

Basic scheme of the proposed WEBOCRAT system igs to the knowledge model. ThHaformation Desk(ID)

depicted in Figure 5. The system is based on kndgge Will retrieve relevant documents of different typésat

modelling technology. Ontological knowledge modelgare stored in the system.

are employed in order to index all the information

present in the system. Therefore first layeknowledge The Reporter/Summary(REP) module will provide

modelis depicted in the core of the scheme on Figure 5. means for calculation of a variety of statisticswasll as

some more sophisticated approaches based on, &g. d

From the technical point of view, the system wile b mining techniques. Moreover, this module will prdei

based on results achieved within the KnowWeb prioje@lso alerting functionality, which has been reqdirey

focused on organising information using domairuser partners.

knowledge models. Their employment enables precise

annotation of information based on its content, evhi User registered in the system as an individualtgrtie.

not anonymous user) is provided with a personaleasc

page ensuring him/her an individual access to jfstesn.

2 EC funded project IST-1999-20364 Webocracy (Wel his page is built in an automatic way and can eamt

Technologies Supporting Direct Participation inseveral parts. Some of them can be general andter

Democratic Processes) are person specific.
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[

The former can serve as a starting point for browsall
published documents accessible to
conferences he/she is allowed to participate in, al
running polls for which he/she is eligible, usingasch

facilities of the system, read hot information, .efthe

latter parts are devoted to user's personal neveslet
links to documents and conferences topics of which
match the user’s area of interest.

The personal access page hides division of theesyst

into modules. Terms ‘publishing space’, ‘discussiorfl1]

space’, and ‘opinion polling space’ do not confussers.

the user, all

[10]

Jan Paralic

Mach M., Sabol T., ParaliJ. & Kende R. (2000):
Knowledge Modelling in Support of Knowledge
Management. Proceedings of the CRIS'2000
ConferenceEspoo-Helsinki, Finland, p. 84-88.

Milojcic D., Breugst M., Busse I., Campbell,J
Covaci S., Friedman B., Kosaka K., Lange D., Ono
K., Oshima M., Tham C., Virdhagriswaran S. &
White J. (1998) MASIF: The OMG Mobile Agent
System Interoperability FacilityProc. of the Second
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Springer-Verlag, p. 50-67

Motta E. & Zdrahal Z. (1998) A principled
approach to the construction of a task-specificdily

The personal access page enables user to access all of problem solving component®roceedings of the

functionality of the system that he/she is allowénl
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