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The distributed material database system named “Data-Free-Way”
which can be shared from the Internet has been developed under 
the collaboration of NIMS, JAERI, JNC, and JST. In the system, the 
retrieved results are displayed as tables and graphs, and the users 
judge the meaning of the retrieved results.

If the meaning of the retrieved results and the analyzed results are 
stored as knowledge, the system becomes more beneficial for many
users. Therefore, in order to create additional values of the system, 
knowledge base system, in which knowledge extracted from the 
material database is expressed, is planned to be developed for 
more effective utilization of Data-Free-Way. 

BackgroundBackground
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－Networking Overview of Data-Free-Way System－
Present Status of DataPresent Status of Data--FreeFree--WayWay

Data-Free-Way Network
Internet

JAERI
Client (PC)

WWW
•Metal materials database for research-reactor,
light-water reactor, high-temperature gas-cooled
reactor  and nuclear fusion reactor 

DFW server 
EWS (UNIX)

WWW

WWW

JNC

JSTNIMS

WWWWWW

Internet

•Liquid-metal corrosion database
•Irradiation database of stainless steels
for fast breeder reactor

•Diffusivity database
•Nuclear database of metals

•Stainless steels database
•Diffusivity database
•Inter-atomic potentials database
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Organization Status of data input Data

Creep, tensile and corrosion properties of superalloys at elevated temperatures in
air, helium and hydrogen

1000

Creep and tensile properties of stainless steels 500

Mechanical properties of Ni-based superalloys 1000

Low-cycle fatigue and fatigue-crack-growth properties of low-alloy and stainless
steels

1100

Mechanical properties of Alloy 800H, Hastelloy XR and Cr-Mo steels for high
temperature gas-cooled reactor

1500

Mechanical properties of Al-based alloys for research reactor 500

Mechanical properties of superalloys 200

Mechanical properties of irradiated stainless steels 900

Sodium-compatibility and irradiated properties of ceramics 1400

Lithium-/Potassium-corrosion and mechanical properties of metals 600

Mechanical properties of irradiated stainless steels 500

Properties and Lithium-/Potassium-compatibility of irradiated Nb-/Mo-based
alloys

100

Japan Science and Technology Corporation (JST) Mechanical properties of irradiated stainless steels 5300

National Institute for Materials Science (NIMS)

Japan Atomic Energy Research Institute (JAERI)

Japan Nuclear Cycle Development Institute (JNC)

Present Status of DataPresent Status of Data--FreeFree--WayWay
－Status of stored data in four organizations－
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Present Status of DataPresent Status of Data--FreeFree--WayWay
ー Example of retrieval ー

Tensile properties of 
type 316 stainless steels

Retrieved results

Standard type retrieval screen

Retrieve
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－ Graphic function －
Retrieved results

Graph

Present Status of DataPresent Status of Data--FreeFree--WayWay

Graphic condition input screen
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表計算ソフト（Excel）

ダウンロード画面

検索結果（4機関）

－ File conversion function －

Retrieved results Spread sheet software (Excel)

Download screen

Present Status of DataPresent Status of Data--FreeFree--WayWay
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－ Example of image data －

画像データ

画像データ集
検索結果

画像データ
Retrieved results

Image data

Image data

Assembly of image data

Present Status of DataPresent Status of Data--FreeFree--WayWay



1010

18th International Conference CODATA 2002, 18th International Conference CODATA 2002, 
Frontiers of Scientific and Technical DataFrontiers of Scientific and Technical Data, Montreal, Canada, Montreal, Canada

グラフ上のプロット点を
クリックすることによっ
て画像データを表示

－ Linkage function between numerical data and image ones －

Image data can be 
obtained by clicking the 
datum point interested on 
the graph.

Image data can be 
obtained by clicking the 
datum point interested on 
the graph.

Present Status of DataPresent Status of Data--FreeFree--WayWay
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－ Homepage of Data-Free-Way at each organization －

JAERI
(http://jmpdpcda.tokai.jaeri.go.jp/)

JST
(http://dfw.jst.go.jp/)

NIMS
(http://dfw.nims.gojp/)

JNC
(http://dfw.jnc.go.jp)

Present Status of DataPresent Status of Data--FreeFree--WayWay
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Material database (Data-Free-Way)
Standard type retrieval screen is prepared for users' convenience.
Knowledge base
If typical retrieved results through the standard type retrieval screen 
are available, users do not need to retrieve the database under the 
same conditions.
If the meaning of the retrieved results and the analyzed results are 
stored as knowledge, the system becomes more beneficial for many
users. 

Material database (DataMaterial database (Data--FreeFree--Way)Way)
Standard type retrieval screen is prepared for users' conveniencStandard type retrieval screen is prepared for users' convenience.e.
Knowledge baseKnowledge base
If typical retrieved results through the standard type retrievalIf typical retrieved results through the standard type retrieval screen screen 
are available, users do not need to retrieve the database under are available, users do not need to retrieve the database under the the 
same conditions.same conditions.
If the meaning of the retrieved results and the analyzed reIf the meaning of the retrieved results and the analyzed results are sults are 
stored as knowledge, the system becomes more beneficial for manystored as knowledge, the system becomes more beneficial for many
users. users. 

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database
－ Conceptual design of knowledge base －

Knowledge Note
Typical retrieved results through the standard type retrieval screen

The meaning of the retrieved results
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Relationship between Data-Free-Way and Knowledge Base

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database
－ Conceptual design of knowledge base －

Retrieval
of Data

Retrieval of 
Knowledge

Knowledge Base

Store Knowledge
XML Making of Quantitative Knowledge

Store Knowledge
XML Making of Quantitative Knowledge

Re-Retrieval 
of Data

Management System 
for Knowledge Base
（Knowledge Making・
Registration・Store）

Display and Utilization
of Knowledge

Display and Utilization
of Knowledge

Retrieved Result
Down Load Data
Graph Making

Knowledge Note Making
Knowledge Information
Retrieval Condition
Retrieved Result
Graph, etc.

Tool for Analysis 
and Evaluation

Neutral Network
Expert System
FEM Code, etc.

Extraction of Quantitative KnowledgeExtraction of Quantitative Knowledge

Data-Free-Way

Management System 
for Knowledge Base
（Retrieval and Editing 

of Knowledge ）



1414

18th International Conference CODATA 2002, 18th International Conference CODATA 2002, 
Frontiers of Scientific and Technical DataFrontiers of Scientific and Technical Data, Montreal, Canada, Montreal, Canada

Knowledge Note 2

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database
－ Conceptual design of knowledge base －

Retrieval Condition Screen

Retrieval

Retrieved Result Screen

Graph         Knowledge Note

Graph Screen

Knowledge Note

Knowledge Note XML

Editing on Web Browser

Knowledge Note
Editing Screen

Registration

Template Selecting Screen

Retrieval Retrieved
Condition            Result

Knowledge Information
Registration Screen

Input Knowledge Information

Registration

Graph
SVG

Retrieval Condition
XML

Retrieved Result
XML

Knowledge Note File

Finishing Screen

Knowledge Note 1

Knowledge Note 1

Knowledge Note 2

Data-Free-Way 
Existing Screen

Knowledge Information
XML

Main Flow of System

Data Exchange in
Knowledge Note File

Display of Knowledge Note
①Making New ②Template ③Retrieval of                           ④Editing of

Knowledge Note     Knowledge Note

Knowledge Note
Reading Screen

Reading Editing
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－ Knowledge note －

Storing knowledge obtained as retrieved results, the items shown in the left side of the 
figure are described with XML. And a knowledge note can be displayed using XSL 
(eXtensible Style Language) as shown in the right side of the figure. 

Storing knowledge obtained as retrieved results, the items shown in the left side of the 
figure are described with XML. And a knowledge note can be displayed using XSL 
(eXtensible Style Language) as shown in the right side of the figure. 

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database

Description (Header)
Title, Date,     Register
Retrieval        Retrieved Data
Explanation    et cetera

Title
Properties
Creep
Creep-Rupture Strengths

Materials
Material Group
Heat-Resistant Alloys
Material Name
Alloy 800H, Hastelloy XR

Retrieval
Aim, Conditions, SQL Equations

Retrieved Data
Material Name
Atmosphere
Temperature (℃), (K)
Applied stress (MPa)
Time-to-rupture (h), (ks)
Elongation (%)
Reduction of area (%)

Explanation 
(Knowledge, Rules, Wisdom etc.)
Statements

Data in XML XSL
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－ Knowledge note －
Knowledge notes can be made at each stage of the data retrieval,

the display of the retrieved results, or the graph making. 
A knowledge note consists of the table and the graph of the 

retrieved results, and description of the following items; the title, the 
register, the date of registration, the contents of retrieval, the 
knowledge document, and the references where the knowledge is 
described.

By describing knowledge obtained from the material database with 
XML, the system possesses the function of not only displaying the 
table nor the mere graph as the retrieved results but also displaying 
knowledge. 

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database
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－ Knowledge note (Continue)－

The user can easily convert the display form of the table and the 
graph into the data format which the user usually uses. Moreover, 
additional information to the retrieved numerical values such as a 
unit can be easily conveyed.

If such knowledge notes are made by many experts or 
researchers of materials and they are accumulated, effective 
knowledge base system can be constructed. As this knowledge 
base system is described with XML, the system can be shared in 
the world scale. 

Description Method of KnowledgeDescription Method of Knowledge
Extracted from Material DatabaseExtracted from Material Database



1818

18th International Conference CODATA 2002, 18th International Conference CODATA 2002, 
Frontiers of Scientific and Technical DataFrontiers of Scientific and Technical Data, Montreal, Canada, Montreal, Canada

Knowledge NoteKnowledge Note
－ Example of knowledge note (Knowledge note making) －

Retrieval condition screen Retrieved result screen

Display of knowledge note
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Knowledge note making) －

Graph condition setting screen

Graph screen
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Knowledge note making) －

Description of knowledge obtained from Data-Free-Way

Knowledge information registration screen
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Viewing knowledge note) －

Knowledge note reading screen

Knowledge document screen
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Viewing knowledge note) －
Retrieval condition screen

Retrieved result screen
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Viewing knowledge note) －

Graph condition setting screen

Graph screen
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Knowledge NoteKnowledge Note
－ Example of knowledge note (Retrieval knowledge note) －

Knowledge note reading screen Retrieval condition screen

Retrieved result screen

Newly retrieval

New data
arrangement

Editing knowledge note
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SummarySummary
The distributed material database system named “Data-Free-Way”

which can be shared from the Internet has been developed under the 
collaboration of NIMS, JAERI, JNC, and JST. 

In order to create additional values of the system, knowledge base 
system, in which knowledge extracted from the material database is 
expressed, is planned to be developed for more effective utilization of 
Data-Free-Way.

As the first step of the knowledge base development program, 
knowledge notes have been made where typical retrieved results 
through the standard type retrieval screen and the meaning of the 
retrieved results are described with XML.


