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Abstract

We have developed an environment for build-
ing/using ontologies, named Hozo, based on both of
a fundamental consideration of an ontological the-
ory and a methodology of building an ontology.
This paper presents an outline of the functionality of
Hozo.

1 Introduction

Ontology is one of key technology to realize Semantic Web.
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 on-
tology design and supporting environment based on the
methodology. And we aim to develop ontology-based ap-
plications using the system.

2 Hozo

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 build-
ing/using ontologies, named Hozo, based on both of a fun-
damental consideration of an ontological theory and a
methodology of building an ontology. The features of Hozo
include 1) Supporting to role concepts, 2) Visualization of
ontologies in well considered format, and 3) Distributed
development based on management of dependencies be-
tween ontologies.

2.1 Architecture of Hozo

Hozo is composed of four modules: Ontology Editor, On-
tology 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 ontolo-
gies by simple mouse operations. Its feature is the function-
ality to treat “role concept” and “relation” on the basis of
fundamental consideration [Kozaki 02]. 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 influ-
ences 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). 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 Treatment of Role Concept

Since Hozo is based on an ontological theory of a
role-concept, it can distinguish concepts dependent on par-
ticular contexts from so-called basic concepts and contribute
to building reusable ontologies. Based on the 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, usually a basic concept, 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 instance of a basic concept that plays a
role such as husband role or wife role is called a role holder.
For example, a bicycle has a wheel which plays the front
wheel role and the steering role. A wheel that plays these
roles is called “a front wheel” and/or “a steering wheel”,
respectively, which are role holders.

In ontological theory, the role concept is very important
and discussed by many researchers [Sowa 95, Guarino 98].
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Fig.1. Architecture of Hozo
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Fig.2. A snapshot of Ontology Editor
We discuss how to organize role concepts and propose a
framework for organizing role-concepts in a hierarchy ac-
cording to their context dependencies [Sunagawa 05].

2.3 Distributed Ontology Development

We assume a situation where a target ontology is divided into
several component ontologies and they are constructed indi-
vidually in a distributed environment (and sometimes in
parallel by different developers). Development of ontologies
in such a manner applies to many situations: cooperative
development, understanding the total picture of conceptual
hierarchy, reusing ontologies and so on.

Hozo provides not only a basic mechanism for distributed
ontology development (e.g. distributed transparency, access
control or versioning) but also effective support for avoid-
ance of inconsistency between component ontologies during
their construction process. When a developer changes a
component ontology which is referred to by other component
ontologies, the change influences on them. And, if the de-
velopers would not cope with the influence, it may destroy
the consistency between the depending ontologies. To keep
and restore them, Hozo helps developers to cope with such a
situation based on fundamental theory of ontology. These
supports are provided by Ontology Manager and Tracking
Panel.

Ontology Manager handles ontologies stored in Ontology
Server and manages not only ontologies but also dependen-
cies between them. Ontology developers can easily browse
the latest version of the target ontology and know which
component ontologies have been changed and which are
influenced by the changes. For keeping the consistencies
between the ontologies, this information contributes to both
of proactive restriction on the influencing ontologies and
passive modification of the influenced ontologies. Tracking
Panel is a tool included in Ontology Editor and available for
modification of an ontology which is influenced crucially by
the change of other ontology. This panel tracks how the
related ontology has been changed and lists what counter-
measures are supported for coping with the change. A de-
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veloper selects a countermeasure from the list, and then the
ontology is modified semi-automatically for keeping the
consistency of the influenced ontology.

2.4 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 users to develop ontology-based

applications by the following two ways:

1) Translation of ontologies and models into different for-
mats/languages (hierarchical text, XML/DTD, DAML+OIL,
RDF(S), and OWL) for another application

2) Access to Hozo using API implemented in Java

3 Conclusion and Future work

We discussed an environment for ontology development,
Hozo, concentrating mainly on its functionalities. Some
applications are built using Hozo, such as idea creation
support system for materials design, 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:
-Management of ontologies and instance models by version
control, updating and reusing.

-Improvement of the ontology development method based on
ontological theory of role-concept.

-Import function from different formats (RDF(S), OWL .etc.)
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Outline of the demo presentation
1) Functionalities of Ontology Editor

We demonstrate functionalities of Hozo mainly to show how it treats the role concept. Fig.1 shows a snapshot of the
ontology editor of Hozo. In the browsing pane “Teacher Role” defined in the context of High school is represented like

Users can switch these three views
¢Part View: the role concept
*Basic View: the basic concept
*Full View: the role holder
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Fig.1 Treatment of role concepts in Hozo
2) Distributed ontology development support based on dependency management
The function for the modification of the influenced ontology
Fig.2 shows the interface for managing dependencies between ontologies, which is called Ontology Manager. It con-
sists of 4 panes:
- Ontology List shows a list of ontologies which is registered in Ontology Server.
- Ontology Viewer shows dependencies graphically by using nodes and links.
- Ontology Information Pane shows the name, file name, author, version, last update of the selected ontology.
- Dependency Pane shows the lists of ontologies which have a dependency on the selected ontology.

The function for the modification of the influenced ontology

This function is used when the user opens the influenced ontology to edit it and whenever he/she requests the change |
information of other ontologies. When the user is going to edit ontologies, this system checks the change of the ontologies
it depends on. If there is any change, the Tracking Pane shows how the influencing ontology has been changed (Fig.3-a)).
And user selects one of the changes, and then the system shows what countermeasures are available (Fig.3.-b). When the
user selects one of them, the system modifies the ontology semi-automatically according to the selected countermeasure.
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Fig.2 A snapshot of Ontology Manager Fig.3 A snapshot of Tracking Pane





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


