Topic map and ontological support for knowledge management in the enterprise

Gyula Fülöp1, János Kormos2, Zoltán Csaba Kovács3, Máté Tóth4
1 University of Miskolc, Miskolc, Hungary 
2 University of Debrecen, Debrecen, Hungary

3 KRIPTO Research Debrecen, Debrecen, Hungary

4 OSZK Hungarian Library Institute, Budapest, Hungary
vgtfulop@gold.uni-miskolc.hu
janos.kormos@econ.unideb.hu
kovacs.zoltan@kripto.hu
thmate@oszk.hu
Abstract: 

The paper’s aim is to examine what role modern IT tools play in the process of knowledge sharing inside the enterprise. Our hypothesis is that semantic data models and semantic web applications foster knowledge sharing through the codification of tacit knowledge. We propose a topic map based technology for the management of unstructured information.  

Topic map technology enables the visualization of concepts through associations similar to human thinking and unlike the traditional hierarchical approach. This technology requires the clear definition of all concepts (topics) to ensure that all co-workers share a common meaning of each topic. The technology provides the possibility to attach documents to all occurrences of a topic. 
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1. Introduction:

In knowledge sharing within the enterprise the codification of tacit knowledge i.e. knowledge in the heads of employees is very important. The basic condition of knowledge management is to estimate, describe knowledge-content and make it retrievable within the enterprise.

Our hypothesis is that semantic data models and semantic web applications foster knowledge sharing through the codification of tacit knowledge because they can represent the complex, multidimensional and mainly association-based structural human thinking more efficiently.


In 2007 a technology based on topic maps capable of handling documents, records and managerial notes was proposed (Fülöp, Kormos, Kovács, Lencse 2007). Our investigations have recently been focused on knowledge sharing, knowledge-contents in enterprises, and transforming tacit knowledge into codified knowledge. The main problem then was posed by handling masses of unstructured pieces of information.

In the field of enterprise knowledge management the handling of unstructured information has great significance. In the data panels and in the databases made of the datapanels and data management only the 20% of the information can be found, 80% of the information can only be found in unstructured form. The handling of the unstructured information has only come into focus recently. For the enterprises this information is probably much more important then the structural information. That’s why the handling of this unstructured information has high priority (it means efficiency can be measured in economic results). 

The growing importance of unstructured information is demonstrated by the following opinion:

“To be able to realize knowledge management in a company, a multitude of individual IT solutions must be taken into consideration and viewed within a holistic approach, e.g. archiving and DMS systems, retrieval and agent technologies, workflow, portal and content management systems." (Ovitas 2007)

In this study we explain why semantic web technologies, especially topic maps, can be more efficient in the field of enterprise knowledge management. In comparison to our previous research project carried out in 2007 we have acquired deeper knowledge about the potentials of topic map technology.  
2. Background and motivation

Our research project is the continuation of the research of document management systems which we started at the end of the 1990’s. Since 2004 the investigation of knowledge sharing has been in the forefront of our research. However, we still consider the role of classification schemes and the creation of management ontology to be important. (Fülöp, Hernádi, Kormos, Kovács 2005)

We conceived the idea in 2006 that in addition to the management of documents we should be engaged in the management of managerial notes. In the handling of the unstructured information the standardization of the notes has an important role. (Kovács and Lencse 2007). 

This is particularly true if we place document capture, metadata and document occurrence in the sets of managerial notes. Similar to others in this field of research after many inefficient and fruitless search processes we got closer and closer to the semantic web.

The phone number of an important customer is just as important for a manager as the information where he can find the business contract signed with this customer.

The usability of notes standardization has been examined by means of the employment of a table in a MS WORD document. We put in our notes with the metadata into a table called eNotes. The metadata about the documents were entered into the table, whereas the document was stored separately in the repository. A hyperlink pointed to the document in the eNotes table. The document classification scheme is described in another table. This is equivalent to the folder structure, the list of partners and a list of document type names.

Like others in response to a number of futile searches, we have been getting closer and closer to the semantic web. 

3. The Topic Map technology

With topic map technology we can describe our knowledge in a formal way, so that it would represent the rich associational structures of the human thinking efficiently. In the background of topic maps there is an ontology at work. We are going todescribe the necessary knowledge to use this ontology. 

3.1. The international standards of topic maps

The set-up of the topic maps is described by an international standard. The standard reviews the XTM (XML Topic Maps), XML based language (http://www.topicmaps.org/xtm/1.0/), which helps to make the exchange of topic maps between computers possible. (Passin 2004) The basic idea of the technology is similar to the index of books. In the index you can find the listed topics, these topics – or if we want to be totally correct – the names of the topics, the representation with words (traditionally the indicator words). After the topics come the numbers of the pages i.e. the place of the relevant information, which is important for the topic of the particular case. We call them occurrences. They can be found in each common index. There are more complex indexes which differentiate more types of topics and more cases. A typographically differentiating method is, for example, if the topics or the numbers of the pages are highlighted in bold or in italics. These are the topic types and the occurrence types. There are also suggestive reminders (for example Topic Map), which tool helps the orientation if the same topics have different names. These are the name types. The associations are the topic maps’ components, similar to the ‘see also’ parts of the books type relations. These provide the context of the topics, describe them with the help of other topics (associations), which can also be diverse, as in the index of the books, and in the topic maps (association types).  To summarize this paragraph we now name the different parts of topic maps:

· Topics (the topics, which can have diverse names);

· Associations (the relationship between the topics);

· Occurrences (information relevant to the topic). (Pepper 2002)

The usefulness of the system is ensured by the three basic components and also the providing of name types and the scope of the range of certain areas and value ranges (and in the case of asymmetric relations the direction of the statement). The speciality of the topics is that in different associations they play different roles. This is the role of the role types. During the preparation of the ontology it is necessary to determine which role should be played by which topic in different association relationships. 

3.2 Information layer vs. knowledge layer  

With the topic map technology as the environment, the occurrences and the association fields of each topic can be expanded. We usually differentiate two layers, the information layer and the knowledge layer. The information layer contains the contents (documents), to which the topics are related. The knowledge layer contains the topics and their contexts. The knowledge layer represents the knowledge of the developers about the given topic of the topic maps. It makes the pile of information structured, which gives meaning to the documents in the information layer by adding texts, pictures and videos to the topics.

3.3 The definite addressability of topics 

Within the topic map we assign an organic topic identifier to each topic, association and occurrence, which ensures that they are definitely addressable. This level of the semantic web (encyclopaedic) is ensured by the URIs (Universal Resource Identifier).  This function can be found in the topic maps too. The PSIs (Public Subject Identifier) create this level of the technology, which are practically the links leading to the HTML pages containing the definite descriptions of the topics. These ensure that if there is the same topic in two different adaptations, the computer is also able to recognize this. Additionally with this merge we can create more adaptations running over to other topic maps. 

3.4 Topic maps and semantic web

Topic maps describe knowledge in three-worded sentences – subject, predicate and object. These sentences are called triplets. The model of the technology is nearly the same as the operation of the semantic web. The semantic web is a conclusive metadata infrastructure in the web with more general aims than topic maps. Topic maps are created for definite and concrete aims for direct usage. Most of the differences come from this feature, which can be grabbed at the level of ontologies. The ontologies of the semantic web were planned to exist for computer retrieval and optimized for inferencing. Topic maps were planned to search information and search optimalization. The former is based on formal logic so it creates a structure that is stricter. The ontologies of the semantic web are aimed at the description of the entirety, as opposed to topic maps, that are expected to be simple. 

If we want to create a topic map for the purpose of knowledge sharing of an enterprise, first we must create the ontology containing the employed types of topics, names, occurrences, associations and roles. (Garshol 2007) Only after this can we start data entry, i.e. the description of the actual topics, associations, names, occurrences and roles that are specific to the given enterprise.
3.5 Topic map softwares

The two main functions of the topic map softwares are editing and visualization. There are free and licensable softwares available. The product of the Norwegian Ontopia AS is Ontopoly, which is a topic map editor, and the Omnigator, which is a visualization program. The TM4L (Topic Maps 4 e-Learning) software is the free editor and visualization software of the Winston Salem State university (Dicheva – Dichev 2006), the Hungarian translation of which enables us to use this technique in our native language (Kovács – Tóth 2008).
4. Topic Maps and the knowledge-management of enterprises – the standardization of the managerial notes and placing them into Topic Maps 

The topic map is suited for the purposes of the knowledge-management within the enterprise. There are many opportunities to exploit the possibilities in the technology from the encyclopedic level (topics, names) to the level of ontologies with complex structures and background knowledge. 

· To make the topics addressable, it is necessary to define all the concepts – used at the given enterprise – which enables the workers to have the same meaning of a concept. 
· An association is possible between either two topics. A concept can be connected to more categories. We do not have to think in hierarchies where they do not exist. The ‘miscallenous’ category disappears, every concept stays in its own association field. This means that the unstructured parts of the knowledge-assets of the enterprise can be handled. Topic maps operate the same way as human thinking. 
· With the name types we can handle the same topics and concepts with different names or languages. If two names refer to the same concept with the creation of name types we can make them equal. If they refer to the same concept but differ in the terms of use and validity, then these differences can be described as scopes. 
· With occurrences and notes we can attach documents to the ideas, topics: scope of activities for people; correspondence between partners; minutes for events, etc. Thus, the records of the enterprise, the contact list and the knowledge-map can be handled in one system. A system of knowledge management within an enterprise based on the topic map can show everything about a certain topic. For example, in connection with a person, his/her phone number, mailing, scope of activities and competences appears together.
· Data query and data browsing is also possible. A manager can use a system like this to get information about a given topic, people or partners.
· The query can relate to statements which have never been given before, but can be done because of the background knowledge, the triplets – subjective, predicate and object – given in the ontology.
· Topic maps can be combined if the concepts are defined organically. In a topic map of an enterprise it is possible that every employee does what he/she is the best at and then we merge the knowledge assets into one common system.
· Thus, in topic maps not only practical pieces of information, documents in repositories and keywords appear in such a system, but also the competences, qualifications and special knowledge – as elements of the knowledge assets in the enterprise. However, the elements of knowledge assets do not appear in an abstract structure (knowledge map), but as being linked to everyday issues (cf. below during the visualization of business negotiation the appearance of knowledge-contents on the level of keywords/metadata).
In our article we try to standardize managerial notes and place them into the topic map. During editing the topic map we also create a manager ontology. 
The forms of the Time Manager systems used in the 1980’s or the forms of the Lotus Notes are also internal occurrence types. We may think that all we need to do is use these, but unfortunately it is not possible. In topic maps we have the possibility, for example, of using the document-marker (Date or Folder name) not just as an internal resource, but as a topic or an association. Forms keep data in a fixed structure, in topic maps you can get from one concept to another one through associations. Of course, topic maps can also be dulled to the level of the forms, but then we pass up the advantages of the topic map technology. 
Keywords and metadata expand the above record, document and notes management with additional contents and make the system capable of the knowledge representation within the enterprise, specifically in the context of the themes linked to individual knowledge-content pieces (negotiation, task, expert, event, publication). Obviously not every single event is linked to a piece of knowledge-content. There are some practical transactions where no knowledge piece appears (for instance, the description of the event of filling up below).
At the same time it has a simple structure; it is a set of triplets consisting of two topics and an association. This simple structure can be improved by linking shorter, so-called internal assets or longer URL external assets to the topics. During knowledge sharing it is difficult to take the knowledge into the topic map, but it is easy to understand the knowledge inside. 
What major pieces of information can be noted by the manager? – Standardization 

· Future event. For example, a business discussion, meeting, enterprise ceremony, conference, and a private meeting. Our goals to be attained or the conclusion of a task may belong here. My wife’s birthday or the expiration day of my driving license can also belong here.
· A question could be raised here: what should happen to the recorded data once the event has materialized? It could be either archived or deleted from TM. In my opinion it should not be deleted because events in the past can also be relevant later on. The essence of my idea is that when the manager records the time, then he would choose it from a popup menu. The computer, PDA, etc. on which the topic map is running, would sense it on the basis of its clock whether this is an event in the past or in the future and would automatically generate an association to it, which could be called e.g. “actuality” or “relationship of currency”. This could also be equivalent to a past or future event, but it could even be made more complex by saying the events of the today, of tomorrow, of this week, of the coming month, etc., consequently the manager would be able to retrieve via the machine, for instance, what would be the event of actuality in the coming week. The exact time is called topic. Of course, the time relationships would have to be very strictly structured for this, which may not be simple. It can be stated in the ontology that today is part of the present week. This week is part of the present month. On the other hand, I have no idea for the time being (but I am going to think about it) as to how the machine could be made conscious (in topic map) about such a piece of background knowledge as e.g. “if today is Thursday, then the present week only contains four days counting today” etc., because this would be the condition of being able to represent complex time specific relationships.
· Future task. From these and future events we may create the list (plan) of the annual, monthly, weekly and daily tasks. A question is also raised here: what to do after the job is done?
· The characteristics of past events. For example the recording of the features of a business event, for example, the notes relating to vehicle refuelling. 
· Document capture, the location of document features (metadata). In the background there is our clear-out folder structure and the list of internal names of the document, which is accepted by many organizations.
http://www.kripto.hu/repository/schema or http://www.kripto.hu/repository/doc-in-name
· The registration of the publication, the capturing of publication features (metadata). In the background there is a discipline division. http://www.kripto.hu/repository/discipline
· The basic data and contact details of partners and colleagues. E.g.: phone, fax, address, web address, e-mail, and tax number. For example, the description of data related to Zoltán Kovács.  

· The basic data and contact details of the partner and the organization. E.g.: phone, fax, address, web address, e-mail, full name, address, tax number, trade register number, bank account number, main activity. For example, the description of the data related to KRIPTO Ltd.
· The characteristics of the assets. For example, the description of the data of the Ford vehicle, which is in the property of KRIPTO Ltd.
· Demand or liability. For example, the description of the investment credit of KRIPTO Ltd.
· The characteristics of the project. For example, the description of the e-account of KRIPTO Ltd.
· The description of ‘Miscellaneous’ Topics. For example: items_in_our_luggage, Office_renewal. 

In relation to the types of managerial notes mentioned above we show some topic map triple examples below (Topic – Association – Topic), and we complete it with connecting internal and external assets (occurrences). We use the notes of Zoltán Kovács, who is the manager of KRIPTO Ltd.
4.1. The description and visualization of the events happening in the future

Case_1: Business meeting between KRIPTO Ltd and NEUMANN NPO, at 10 o’clock, 30 May, 2008. The place of the business meeting is the seat of the NEUMANN NPO: 16 Kisrókus Street, Budapest, 1117.
Topics in the case:
The topic in focus: KRIPTO_NEUMANN_meeting_080503 topic. The Business_meeting topic will be an instance of the focus topic. The Event topic will be the superclass of the Business_meeting topic.
30-05-08_10:00 topic, the ‘Date of’ association connects it with the topic in focus. 
NEUMANN NPO topic, the ‘Partner of’ association connects it with the topic in focus. 

Hungarian_language topic, the ‘Language of’ association connects with the topic in focus.

16 Kisrókus Street, Budapest, 1117 topic, the ‘Place of’ association connects with the topic in focus.

HASH_process topic, the ‘Keyword of’ association connects with the focus topic.

The associations and roles playing a role in the event
Date of (meeting) relation: meeting, date

Participants of (meeting) relation: meeting, participant

Language of (meeting) relation: meeting, language

Place of (meeting) relation: meeting, place

Keywords of (meeting) relation: meeting, keyword
The internal and external resources linked with the topics:

To the topic of NEUMANN NPO we can connect its: tax number, trade register number, bank account number, phone number, as internal resources, and the address of its web page (http://...), as an external resource. 
To the HASH-process topic we can attach the documents KRIPTO Ltd wants to use at the meeting (ftp://...).

Figure 1 shows a visualization of a business meeting.

Case_2: The registration certificate of the Ford vehicle owned by KRIPTO Ltd will expire on 1 June, 2010.

Topics in the case:

KRIPTO Ltd topic, instance of the Organization topic.

Ford topic, instance of the Asset  topic.

01-06-10 topic, instance of the Date topic.

Ford_registration_certificate topic, instance of the Registration_certificate topic. The Registration_certificate is the subdivision of the File topic.

The associations in the cases: roles

Ownership: owner, own 

Date of expiry of registration certificate relation: Registration Certificate, date of expiry 

The internal and external resources in connection with the topics:

To the topic of KRIPTO Ltd we can connect its: tax number, trade register number, bank account number, phone number as internal occurrences, and the web page address: http://.www.kripto.hu, as an external resource. 

To the topic of Ford we can connect the registration number of the vehicle, the purchase price, engine number as internal occurrence. We can include the expiry date in the internal occurrence redundant data. 










Figure 1: Visualization of a business meeting
4.2. The description of future tasks
Task: The development of a repository schema for KRIPTO Ltd. Deadline is 20 August 2008. 
The topics in the task:

The topic in the focus is: KRIPTO_repository_schema_development, which is an instance of the Task topic.
KRIPTO: repository_schema topic, instance of the repository_schema.

KRIPTO Ltd topic, instance of the Organization topic.

20 August 2008 topic, instance of the Date topic.

The associations in the task: roles

Task-deadline relation: the task, its deadline

The internal and external resources in connection with the topics:

To the topic of KRIPTO Ltd we can connect its: tax number, trade register number, bank account number, phone number as internal resources, and the web address: http://.www.kripto.hu, as an external resource. 

The kripto_repository_schema_structure.xml file can be connected the KRIPTO_repository_schema_development topic by providing its URL address.
4.3. The description of a past event 
The past event : We have purchased 45 L of petrol for 13,500 HUF for the Ford vehicle owned by KRIPTO Ltd on 1 April 2008 with.

The topics in the past event : 

The topic in the focus is the past event : the_refuelling_of_the_Ford_vehicle_010408 topic, which is an instance of the Refuelling_event topic, and the Refuelling_event topic is a subtype of the Economic_event topic type. The Economic_event topic is a subtype of the Event topic. The Ford_car topic is an instance of the Car topic type.
01-04-08 topic is an instance of the Date topic.
The associations acting in the past event: roles

Refuelling of car relation: car, refuelling 
The internal and external occurrences in connection with the topics:

The internal occurrences connected to the refuelling_of_the_Ford_car_010408 topic are the refuelled quantity, the amount spent on the refuelling and the reading of the milometer.
4.4. The description and the visualization of document capture
The document capture: KRIPTO Ltd. sells the e-account program (an electronic billing and resource registry) to NEUMANN NPO. The transaction is governed by a contract with the date of 20-03-2008.
Before defining the topics of the registry, we should decide what kind of metadata should be recorded.  Afterwards we can decide what metadata should be included among associations, taking note of the guidance provided by Steve Pepper. (Pepper 2007) We normally describe the metadata during the description of the resources of the actual documents. Our principle is to feature every metadata among the resources, even the ones included among associations. We are positive that this amount of redundancy is permissible for the sake of the organic metadata storage.
To be recorded during document capture:
The name of the document: business_contract_out_NEUMANN NPO_200308 – the topic in focus
Connected metadata:

Registry number (1001/08) – internal occurrence
Internal name of the document (business_author_out) – internal occurrence
The direction of the document (outgoing) – association
The authenticity of the document (authenticated) – association

Document carrier (paper) – association

Administrator (Zoltan Kovacs) – association

Partner (NEUMANN NPO) – association

Date (20-03-08) – internal resource
Dossier (outgoing_contract_D434). – association
eFormat (doc). – association

Language (hungarian_language) – association

Place (Debrecen) – association 

Description (the NEUMANN NPO purchased the e-account program) – internal occurrence
Keywords (buyer, contract) – association
URL – external occurrence (ftp://kripto.hu/rep/bte/ert/ki_szerz/V_szerz_ki_NEUMANN NPO_080320.doc)
Figure 2 shows an actual paper-based document, the visualization of an outgoing enterprise contract and the related metadata. 
4.5. The description of publication capture
Metadata used during the capture of the publication are almost identical to the ones used in the case of documents. 
To be recorded during publication capture:

The beginning of the title of the publication is going to be the name of the topic: The Role of Managerial…
The connected metadata, part of them will be associations and another part of them resources:
ISBN (978-1-905305-53-7 Cd)

The full title (The Role of Managerial Notes in Knowledge Sharing: Helping the Management of Unstructured Information by Using Topic Maps),
Type of publication (conference issue)

Research organization (DE-TEK-University of economics) 

Name of author (Fülöp, Gy. – Kormos, J. – Kovács, Z.Cs. – Lencse, Zs.)
Name of publisher (Academic Conferences Limited Reading UK – ECKM 2007),

Date (06-09-07)
Dossier (knowledge management_D)
eFormat (pdf). 

Language (English)

Place (Barcelona)

Description (Example for managerial notes)
Keywords (knowledge management, knowledge sharing, topic maps, XTM, unstructured information, classification, document management, registration)

URL (http://www.academic-conferences.org/eckm/eckm2007/eckm07-home.htm) ,
4.6. The description of personal and contact details of partners and colleagues 

This contains most of the internal resources among managerial notes. It raises the question like with the metadata of documents: which features of the personal and contact details should be visualized as an association. The topics, associations and resources connected to the partners and colleagues can be the following: postal address, phone number, fax number, webpage, e-mail address, date of birth, children, publications, tax number, certificates, employer, projects he/she is responsible for, and so on. Their visualization can not be shown in one screen; it is a problem to be solved in the future. 

The contact details and basic data of the employee: Zoltán Kovács, manager of KRIPTO Ltd records some personal data into his managerial notebook. 

Topics used in recording contact details and basic data :

The topic in focus: Zoltán Kovács, who is an instance of the Person topic, is the employee of KRIPTO Ltd. 

The roles and associations in the notes:

Employment: employer, employee

Parentage: father, child

The internal and external resources connected to the topics:

To the topic Zoltán Kovács we can connect his: phone number, e-mail address and date of birth as internal resources, and as an external resource the address of his webpage (http://...).
This figure was modified at the keywords









Figure 2: The visualization of document capture 
4.7. The description of personal and contact details of partners and the organization
This is similar to 4.6.
4.8. The description of asset features
Asset features: We describe the main features of the Ford vehicle, which is an asset of KRIPTO Ltd: registration number, engine number, date of purchase, purchase price. 
Topics used in recording asset features:

The topic in focus: Ford_vehicle, which is an instance of the Assets topic and also the Vehicle topic. 

KRIPTO Ltd is the owner of the Ford_vehicle.

The roles and associations in the notes:

The ownership: owner, property
Asset class_instance relation: asset, Ford_vehicle
The internal and external occurrences connected to the topics:

To the topic Ford_vehicle we can connect its: registration number, engine number and the purchase price as internal occurrences, and its picture (http://...) as an external resource. 
4.9. The description of the demands and liabilities
The characteristics of demands and liabilities:  We describe the most important characteristics of KRIPTO Ltd’s investment credit acquired from UNICREDIT Bank: the date of the credit contract, the amount of the credit, the redemption dates and amounts. 
Topics used in recording demands and liabilities:
The topic in focus: Investment_credit_090408, which is an instance of the Credit topic.

The UNICREDIT Bank topic is an instance of the Bank topic.

KRIPTO Ltd is the user of the credit. 
The roles and associations in the notes:
Credit relation: credit provider, credit user
The internal and external occurrences connected to the topics:

To the topic investment_credit_090408 we can connect its: contract number, contract date as internal occurrences, and the folder address of the electronic form of the credit contract (http://...) as an external resource.
4.10. The description of project features:

Project features: We describe the main features of the e-account project of KRIPTO Ltd.: the start date of the project, the end date of the project, the description of the project. 
Topics used in recording project features:

The topic in focus: e-account_project, which is an instance of the Project topic.
Support contract, which is an instance of the Document topic.

NKTH as the support organization. 

KRIPTO Ltd as the supported organization.

The roles and associations in the notes:
Support relation: supporter, supported
The internal and external occurrences connected to the topics:

To the topic e-account_project we can connect: the start date of the project, the end date of the project, the description of the project as internal occurrences, and the folder address of the electronic form of the credit contract (http://...) as an external resource.

4.11. The description of other topics

For the sake of stimulating our thinking we are describing a couple of topics of which we wish to record some pieces of information. For example: items_in_our_luggage, not to leave anything at home. Office_renewal, to have an overall description about an important task. 
5. Conclusion
In this study we examined how we could make the unstructured information used by managers half-structured with the addition of semantic data and with the ultimate aim of enhancing knowledge sharing. We made a suggestion of placing information used by managers into the Topic Maps. 
Our hypothesis is that the usage of semantic data models and the semantic web create favourable conditions for knowledge sharing: the transformation of tacit knowledge into codified knowledge. It will bring results only if managers start using the technology of the Topic Maps extensively and will feel its practical benefits. 
In comparison to our earlier research projects we have explored new potentials ensconced in the technology of topic maps. The knowledge-contents in the enterprise were incorporated into the unstructured pieces of information handled in the managerial notes and it was stated that semantic data models and topic maps technology are also suited for the management of knowledge in the enterprise. We have demonstrated through examples that it is feasible to handle all knowledge-contents (generated within the enterprise) and the data connected to them in one single system by means of the metadata assigned to the themes and records. The data contents are primarily represented by those metadata in the case of those topics in which these have relevance.
Further research is required for the practical application of this technology. There is a concern that in the case of a large amount of data the system based on topic maps slows down, similarly to the applications containing artificial intelligence. The development of a prototype would be necessary.
According to Dan Remenyi: “one of KM's main problems is it's lack of clarity. Definitely, from the economic point of view, Europeans are a) overpaid and b) underworked. We have to work smarter both as industries, as organizations and as countries.” (Remenyi 2004). This remark of professor Remenyi again highlights that clarity is essential in knowledge management. Besides, the lack of diligence also fits our topic perfectly as creating and using a Topic Map is no easy task but it is one that certainly carries its own rewards.
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