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1. INTRODUCTION 
In recent years it has become common practice in offices where so-
called knowledge workers are active  to use groupware and other 
tools for knowledge sharing or collaboration among the members.  
Knowledge workers collect information (knowledge) to pursue 
their projects so that other members or they themselves can reuse 
it and thus produce new knowledge. 

However, in many cases, sharing of knowledge  is still limited and 
there remains much knowledge yet to be shared. In addition, 
storage of knowledge up to now was only done in a one-to-one or 
one-to-n relationship such as a project and its documents or a 
document and its keywords. That meant the cost for searches to 
find out the background and history leading to production of past 
knowledge was high, and it was not possible to search out all 
information. 

Also, persons and organizations have many aspects that include 
knowledge, contents of operations and documents.  Therefore, in 
expression of persons and organizations, it is not possible to do so 
simply with one-dimensional information management. 

In order to solve this problem, a structure is required to manage 
knowledge on activities (knowledge activities) carried out by 
persons to produce knowledge. 

Meanwhile, the development of the Web has resulted in various 
Web services and information devices.  In the future, 
interoperability between Web services and information devices will 
become important.  In offices as well, web services such as 
schedule management, etc. and connection with printers and other 
information devices to networks, will realize improved operational 
efficiency.   

In such an environment, the need has arisen for ontologies that can 
be used for web services and which do not rely on special services 
or information devices.  By using such an ontology to store 
knowledge activities, it will be easier to get a grasp on past 
knowledge activities and to reproduce new knowledge of a superior 
quality. 

To that end, Ricoh and Fujitsu Laboratories have jointly developed 
OKAR (Ontology for Knowledge Activity Resources (tentative 
name))[1] to describe information related to knowledge activities. 

1.1 OKAR 
In knowledge activities, OKAR has as its main description target 
the information found among persons and in their environment. 
With the current version, it is possible to describe information on 
persons, group , events and documents and to describe their 
relationships. 

1.2 OKAR Usage Example 
As an example of how OKAR is used, we have developed a 
system that makes it possible to search persons, groups or 
meetings on gr oupware based on a bulletin board system. This 
involves extraction of information from articles written on the 
bulletin board that are used in knowledge activities, describing it 
with OKAR and using it in searches.  

In the following, Chapter 2 describes OKAR and Chapter 3 
describes a knowledge resource search system as an example of 
applications based on OKAR. 

2. OKAR 
2.1 Outline  
OKAR is an ontology for describing information about people and 
things and their relationships in knowledge  activities. The ontology  
is defined using OWL (Web Ontology Language)[2], which is a 
semantic web technology.  With future development of the 
semantic web, it will be possible to easily establish coordinatation 
among the web services using the meta-data described with OWL.   

Because knowledge activities can vary, with the current version, 
only the basic classes have been defined that act as the core of 
knowledge activities. By expanding those basic classes, users will 
be able to make more detailed descriptions. 

Although OKAR is product of the joint research efforts of Ricoh 
and Fujitsu Laboratories, a third party can also use it for 
commercial use free of charge.  
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OKAR defines as basic classes the four core classes and the seven 
classes derived from those core classes for a total of 11 classes as 
basic classes. 

If users need more detailed descriptions than basic classes, they 
can expand and derive new classes from these basic classes.  This 
is in order to ensure data exchangeability among different services. 

2.2.1 Core Classes 
- Agent 

An object (including living creature or manmade object) having an 
identity that can be the main constituent of an event or a possessor 
of knowledge. 

- Role 

Serves the function of connecting an agent class and other basic 
class (other than role) and expressing the role of an agent class 
toward other basic classes. 

- Event 

Expresses an event in which the generating person, time and place 
are indicated. 
- Artifact 

Expresses an artificial object that is the object of a deliverable or 
some action that was generated by the agent. 

2.2.2 Derivative Classes from Core Classes 
- Person 

Expresses a person.  Has information such as names and mail 
addresses. 

- Organization 

Expresses an organization of persons.  Has information such as 
organization names and organization members. 

- Equipment 

Expresses an inorganic object that has a physical body, such as 
devices.  

- Software 

Expresses inorganic objects that do not have physical bodies such 
as systems and applications.  

- Action 

Expresses an event that is caused by a single agent. 

- Group Event 

Expresses an event that is caused by multiple agents as a 
collaborative action. 

- Document 

Expresses something in which the thought, commands, etc. of an 
agent are described by using symbols (text or other format) of 
some sort.  

3. Knowledge Resource Search System 
The authors have used OKAR to develop a search system that can 
be used to visualize various aspects concerning persons, projects 
and meetings. 

In this paper, items such as persons, organizations and documents 
that appear in descriptions in knowledge activities  are called 
knowledge resources.   

3.1 Outline  
This system has been designed for use with groupware based on a 
bulletin board system. The information for each project is stored in 
the individual forums on the bulletin board. The system is divided 
into the bulletin board section, information extraction section and 
search section. 

3.1.1 Bulletin Board Section 
The bulletin board section has one bulletin board.  The forums are 
created for each project in that bulletin board.  The project 
members share knowledge about the project or conduct discussions 
in the forum. Inside the forum, the articles are grouped by threads. 

3.1.2 Information Extraction Section 
In the information extraction section information is extracted from 
the articles that were written on the bulletin board.  The items that 
are extracted include keywords, items concerning acquaintances 
and response articles. For extraction of keywords, words 
characteristic to each article are obtained from the articles and 
associated with the authors of the articles.   

Acquaintances are identified as those persons who wrote in the 
same forum at the same period. Also, for each thread, response 
articles (articles other than the topic articles that started the 
thread) and their authors are identified. 

3.1.3 Search Section 
In the search section, based on information extracted from the 
information extraction section, persons, groups and meetings are 
searched. 

Figure 1. Class Composition 



Using the search string the user specifies, the search section finds 
articles associated with the keywords that match the search string. 

In addition, information on persons, groups and projects, etc. 
associated with the articles on the bulletin board is searched as 
search results. 

3.2 Features 
The system has the following three features. 

3.2.1 Multifaceted Profiling 
With multifaceted profiling, knowledge resources are shown from 
multiple standpoints, giving the user detailed characterization of 
the knowledge resource of interest. For example, when a user 
searches a person, the persons found in the search are analyzed in 
terms of such parameters as their acquaintances, related projects, 
documents, etc., thus the user can get a deeper understanding of 
who they are, as well as how accessible they are. 

In the current version, the following parameters are implemented. 

- Knowledge-Sharing Level 
The knowledge-sharing level is an index that indicates what 
common knowledge exists between the searcher and the one being 
searched.  In other words, it expresses the resemblance between 
the field of activities of the searcher and that of the one being 
searched.   

- Number of Acquaintances 

This is an index expressing how close the person being searched is 
to the person searching.   

It expresses how many common acquaintances exist between the 
searcher and the one being searched. 

- Level of Acquaintance 

The level of acquaintance is the distance in terms of how many 
acquaintances exist between the searcher and the one being 
searched.  That distance is expressed in hop numbers. 

- Knowledge Amount 

Knowledge amount is an index expressing how much knowledge 
the group possesses. 

In the current version the number of articles written on the bulletin 
board by the members is measured. 

- Response Rate 
The response rate is the percentage of response articles composed 
by the person being searched relative to the total number of 
response articles. This expresses the possibility of a response 
when the searcher poses a question to the person being searched in 
email or on the bulletin board. 

3.2.2 User-friendly Presentation of Search Results 
The search results are expressed in two dimensions with a 
selectable X-axis parameter. 

Figure 2 shows the search results when persons are searched. The 
persons being searched are displayed as icons in the search results 
display area (A).    

 

 

The Y-axis expresses the degree of association between the persons 
being searched and the search keywords.  On the X-axis the 
parameters in the option selection area (B) can be switched.  The 
parameter options are the knowledge-sharing level, the number of 
acquaintances and the level of acquaintance.  The further the Y-axis 
goes upward, and the further the X-axis goes to the left, the higher 
the score.   

It is also possible to change parameters regarding color.  The 
parameters that can be changed are the colors assigned by group 
and the response rate.  

For persons, the following parameters can be set . 

X-axis: Knowledge-sharing rate, number of acquaintances, 
level of acquaintance 

Color: Group, response rate 

For groups, the following parameters can be set. 

X-axis: Knowledge-sharing rate, number of acquaintances  

Color: Number of members, knowledge amount 

For meeting, the following parameters can be set . 

X-axis: Knowledge-sharing rate, number of acquaintances  

Color: Number of members, knowledge amount 

In addition, (C) is the area for displaying individual information.  
Here detailed information is displayed on the persons selected in 
the search results display area (A). 

A B 

C 

Figure 2.  Search Results 



By using multiple standpoints in this way to express the resources, 
the characteristics of the resources that are the target of searches 
are expressed visually. 

4. Related Work 
This system uses OKAR as the data description method.  Because 
OKAR has the goal of simplifying data exchange with other 
services, it makes active use of the vocabulary used in existing 
ontologies. 

This includes vCard[3], which expresses mail addresses and other 
contact information, the iCalendar[4] to represent schedule 
information, and Dublin Core[5] that supplies meta-data to 
projects.  

In recent years, FOAF[6] is being used to describe acquaintance 
relationship in the field of blogs and social networking.  In this 
system, data from FOAF can be obtained using data conversion. 

The Ubiquitous Meeting Information Manager at the Fujitsu 
Laboratories uses OKAR as the data description format.  This 

makes it possible to connect up different devices such as IC cards, 
PDAs, etc.  
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