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Abstract. We have developed an environment for 

building/using ontologies, named Hozo, based on both of a 

fundamental consideration of an ontological theory and a 

methodology of building an ontology. Since Hozo is based 

on an ontological theory of a role-concept, it can 

distinguish concepts dependent on particular contexts from 

so-called basic concepts and contribute to building reusable 

ontologies. This paper presents an outline of the 

functionality of Hozo and an example of how it is used for 

creating ontology-based applications. 

 

1. Introduction 
Recently, ontology is expected to contribute to 

knowledge sharing and reuse. It is, however, difficult to 

develop a well-organized ontology because the principles 

of ontology design are not clear enough. Therefore, a 

methodology for ontology design and a computer system 

supporting for ontology design are needed. Our research 

goal is development of a methodology for ontology design 

and supporting environment based on the methodology. 

And we aim to develop ontology-based applications using 

the system. 

Building an ontology requires a clear understanding of 

what can be concepts with what relations to others. An 

ontology focuses on “concepts” themselves rather than 

“vocabulary”, and its design is not the problem of how to 

represent but that of identifying the inherent conceptual 

structure of the target world. Therefore, many researchers 

have discussed ontological theories and methodologies for 

building ontologies. However, there are not many tools 

which reflect the results of these research results. We have 

developed an environment for building/using ontologies, 

named Hozo, based on both of a fundamental consideration 

of an ontological theory and a methodology of building an 

ontology. Since Hozo is based on an ontological theory of a 

role-concept, it can distinguish concepts dependent on 

particular contexts from so-called basic concepts and 

contribute to building reusable ontologies. 

This paper presents an outline of the functionality of 

Hozo. We focus on how to develop ontology-based 

applications using it, with an example of developed 

application. 

  

2. Hozo 
2.1. Outline of Hozo 

Hozo is composed of four modules: Ontology Editor, 

Ontology Manager, Ontology Server and Onto-Studio 

(Fig.1).  

Ontology Editor provides users with a graphical 

interface(Fig.2), through which they can browse and 

modify ontologies by simple mouse operations. Its feature 

is the functionality to treat “role concept” and “relation” on 

the basis of fundamental consideration [Kozaki 00].  

Ontology Manager helps users for distributed ontology 

development. It manages ontologies as components of a 



target ontology-based on their dependencies. And when a 

change of some ontology influences others, it supports 

modification of influenced ontology for keeping its 

consistency [Sunagawa 03] .    

Onto-Studio is based on a method of building 

ontologies, named AFM (Activity-First Method) 

[Mizoguchi 95]. It helps users design an ontology from 

technical documents. It consists of 4 phases and 12 steps 

[kozaki 02].  

Ontology Server manages the storage and use of 

ontologies and models. Models are built by choosing and 

instantiating concepts in the ontology and by connecting 

the instances by defining specific relation among them. 

Hozo also checks the consistency of the model using the 

axioms defined in the ontology.  

The latest version of this ontology editor is published at 

the URL: http://www.hozo.jp . 

2.2. Ontological theories of Hozo 

Several ontology development environments have been 

already developed [Farquhar 96, Noy 01, Staab 01]. Most 

of the tools are based on a frame-based knowledge 

representation language with an additional functionality for 

writing axioms. Hozo is similar to them in that sense, but is 

different from them in some respects: 

1. Clear discrimination among a role-concept (husband 

role), a role-holder (husband) and a basic concept 

(man) is done to treat “Role” properly.  

2. Management of the correspondence between a 

wholeness concept and a relational concept.  

In this section, we outline these ontological theories. 

1) Basic concept, role concept and role holder 

John Sowa introduces the firstness and the secondness of 

concepts [Sowa 95]. The former is roughly defined as a 

concept which can be defined without mentioning other  

Fig.1 Hozo: an Environment for Building/Using Ontologies 
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Fig.2. A snapshot of Ontology Editor 

concepts. Examples include ion, a man, a tree, etc. The 

latter is roughly defined as a concept which cannot be 

defined without mentioning other concepts. Examples 

include wife, husband, student, child, etc. We call concepts 

of the secondness type except artifacts role-concepts in this 

paper. Based on his theory, we identified three categories 

for a concept. That is, a basic concept, a role-concept, and 

a role holder.  

A role-concept represents a role which a thing plays in a 

specific context and it is defined with other concepts. On 

the other hand, a basic concept does not need other 

concepts for being defined. An entity of the basic concept 

that plays a role such as husband role or wife role is called 

a role holder. For example in “a bicycle”, its wheel plays 

the role as a front wheel (“a front wheel role”) or a role that 

steers its body (“a steering role”), which is defined as a 

role-concept. A wheel that plays these roles is called “a 

front wheel” and “a steering wheel”, respectively, which 

are role holders. 

In ontological theory the role concept is very important 

and discussed by many researchers [Guarino 98]. We 

discuss how to organize role concepts and suggest a 

framework for organizing role-concepts in their hierarchy 

according to their context dependencies[Sunagawa 04]. 

2) Relational concept and wholeness concept 

There are two ways of conceptualizing a thing. Consider 

a “brothers” and a “brotherhood”. “The Smith brothers” is 

a conceptualization as a concept, on the other hand 

“brotherhood between Bob and Tom” is conceptualized as 

a relation. On the basis of the observations that most of the 

things are composed of parts and that those parts are 

connected by a specific relation to form the whole, we 

introduced “wholeness concept” and “relational 

concept”. 

The former is a conceptualization of the whole and the 

latter is that of the relation. In the above example, the 

“brothers” is a wholeness concept and the “brotherhood” is 

a relational concept. Because a wholeness concept and a 

relational concept are different conceptualizations derived 

from the same thing, they correspond to each other. 

Theoretically, every thing that is a composite of parts can 

be conceptualized in both perspectives as a wholeness 

concept and a relational concept.  

 
2.3. Creating Ontology-based Applications 

Hozo provides several functions to develop applications 

based on ontologies and instance models which is built by 

its Ontology Editor. It helps the users to develop 

ontology-based applications by the following two ways.  

1) Export of ontologies and models into different 

formats for another application 

Hozo can translate the ontologies and models into 

different formats/languages (hierarchical text, XML/DTD, 

DAML+OIL, RDF(S), and OWL) that make them portable 

and reusable. Users develop their own applications to 

import these ontologies and models utilizing existing tools 

which speak these languages.  

Hozo is used as a program to build and manage data of 

ontologies and models for the applications consistently. 

The use process is supported by its functionality, such as 



building ontologies and models, dependency management 

of them, and checking the consistency of the model using 

the axioms defined in the ontology. 

2) Access using HozoAPI 

The operational functions which Hozo provides are open 

to the public as API implemented in Java, it is named 

HozoAPI. Using the API other systems can use some 

functionalities of Hozo. It has about 30 functions, 

necessary for applications to use ontology and instance 

models. Table.1 shows some methods of the API. The users 

can implement their systems easily to use these basic 

functions for operation of ontologies and models. 

 

3. An Example of Ontology-based Application  
In this section, we give an example of development of an 

ontology-based application with Hozo. We describe how 

ontology is built and used in the project of Structuring 

Nanotechnology Knowledge[NMC]. 

3.1. The project of Structuring 
Nanotechnology Knowledge  

The research of nanotechnology is 

extended in various domains, and each 

domain intertwines with each other 

closely. Therefore, sharing the knowledge 

in common among different domains 

contributes to facilitate research in each 

domain through cross fertilization.  

In this back-ground, the Structuring 

Nanotechnology Knowledge project, 

which is a NEDO (Japanese New Energy 

and Indus-trial Technology Development Organization) 

funded national project[NMC], has been carried out. The 

goal of the project is to build a material-independent 

platform for supporting development of innovative 

nano-materials, which is called “Structured Knowledge 

Platform for Nano-materials and Products” (Fig.3). It is not 

a database, a set of simulation tools or a knowledge base, 

but is an integrated environment composed of structured 

knowledge supported by advanced IT.  

 

3.2. The Role of Ontology 

Among many factors, the authors have been involved in 

building ontology of nanotechnology and its application to 

knowledge systematization. The key issues of knowledge 

structuring include how to harmonize different 

terminologies and viewpoints of the respective domains 

and how to interface end users with the platform.  

Ontology of nanotechnology plays a role of glue for 

seamless connection among different domains, users and 

the platform, since it provides a conceptual infra-structure 

of nanotechnology and a unified framework in which 

functional knowledge for conceptual design of 

getConceptList( ) : to get the list of all defined concepts 
getInstanceList( ) : to get the list of all defined instances 
findConcept(String lbl) : to find the concept whose label is lbl
findInstance(String lbl) : to find the instance whose label is lbl
getLabel( ) : to get the label of the concept 
getSlots( ) : to get the slots of the concept 

Table.1 Some methods of HozoAPI 
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nanotechnology-made materials and devices and their 

realization processes.  

3.3. Connection between Resources  

The Structured Knowledge Platform consists of many 

resources as follows: concept design systems for 

“Process”, “Structure” and “Function” of nano-materials, 

simulators, electronic textbook, scientific papers/patents 

database, and so on. These are developed as web-based 

systems. But the domain and grain size of each resources 

are different. Therefore, we need a consistent framework 

to interoperate them with each other. 

We plan to connect resources through common 

vocabulary which is defined in our project. We outline the 

mechanism of the connection as follows. 

1) Develop an ontology of nanotechnology as common 

vocabulary in the project. 

2) Connect keywords which appear in resources with the 

common vocabulary. And then, build a collection of 

links about the concepts which each vocabulary implies. 

3) Connect between resources to follow the links through 

common vocabulary 

 

3.4. Implementations using Hozo 

We developed the system using Hozo with the following 

steps: 

1) Experts of nanotechnology built a preliminary ontology 

of nanotechnology based on keywords which are 

extracted from textbooks, papers and patents. We call the 

ontology “General Index”. It is constructed from the name 

of concepts in an is-a hierarchy. The number of the 

concepts is about 2,300. 

2) We inputted the data of General Index into Hozo and 

made it to be accessible through internet. Experts 

accessed it and add “link information” between concepts 

in General Index and these in their resources in the 

platform using Ontology Editor of Hozo. The “link 

information” consists of its name, the kind of link and the 

hyper link to the resources. They are managed by 

Ontology Server of Hozo and edited by different experts 

in a distributed environment. 

3) Hozo exports General Index with “link information” in a 

simple hierarchical XML format. 

4) The system to show General Index read the exported 

XML data and shows the hierarchy of General Index in 

web-browser. Figure 4 shows a snapshot of the system. 

General Index is presented in a tree-format on the left side, 

and the user can brows its hierarchy by mouse operation. 

When he/she selects a concept in it, then the system 

shows “link information” edited by experts and related 

resources which the system found in the platform. This 

prototype system is implemented by JavaScript.  

This system is used as an index page of the Structured 

Knowledge Platform for Nano-materials and Products. We 

plan to improve it and develop a knowledge portal for the 

platform.  

 

4. Conclusion and Future work 
We discussed an environment for ontology development, 

Hozo, concentrating mainly on how to develop 

ontology-based application using it. Hozo helps developers 

to develop ontology-based applications in the following 
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two ways:  

1) Translation of ontologies and models into different 

formats (hierarchical text, XML/DTD, DAML+OIL, 

RDF(S), and OWL) for another application 

2) Access to Hozo using API implemented in Java 

We also discussed an example of ontology-based 

application developed using Hozo in the project of 

Structuring Nanotechnology Knowledge. It is developed by 

the way of above 1). Some applications are built using 

Hozo, such as idea creation support system for materials 

design [kozaki 03], an interface system for an oil-refinery 

plant operation [Mizoguchi 00]. 

We have identified some room to improve Hozo through 

its extensive use. The following is the summary of our 

future plan: 

-Ontological organization of various role-concepts. 

-Management of ontologies and instance models by version 

control, updating and reusing. 

-Improvement of ontology development method based on 

ontological theory of role-concept. 

-Augmentation of the axiom definition and the language.  

-Import from different formats (RDF(S), OWL .etc.)  

-Gradable support functions according to a user’s level of 

skill. 
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