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Abstract Recently, the component technology has played a main role in software reuse. It has
changed the code-based reuse into the binary code-based reuse, because components can be easily
combined into the developing software only through component interfaces. Since components and
component users have increased rapidly, it is necessary that the users of components search for the
most proper components for HTML among the enormous number of components on the Internet. It
is desirable to use web-document-typed specifications for component specifications on the Internet.
This paper proposes to use XML component specifications instead of HTML specifications, because
it is impossible to represent the semantics of contexts using HTML. We also propose the XML
context—search method based on XML component specifications. Component users use the contexts for
the component properties and the terms for the values of component properties in their queries for
searching components. The index structure for the context-based search method is the inverted file
indexing structure of term-context-component specification. Not only an XML context-based search
method but also a variety of search methods based on context-based search, such as keyword, search,
faceted search, and browsing search method, are provided for the convenience of users. We use the
3-layer architecture, with an interface layer, a query expansion layer, and an XML search engine layer,
of the search engine for the efficient index scheme. In this paper, an XML DTD(Document Type
Definition) for component specification is defined and the experimental results of comparing search
performance of XML with HTML are discussed.
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<Component id="cjb0001">
<Vendor href="http://www.alphaworks.ibm.com">
IBM Alphaworks</Vendor>
<Information>
<General_Info>
<ComponentNamehref= "http://www.alphaworks.ibm.com/
alphabeans/XMLTreeDiff1.2"> XMLTreeDiff </ComponentName>
<ComponentVersion>1,2</ComponentVersion>
<ComponentDomain>XMLTreeDiff is a set of Java beans
designed to perform <Function id= "f01">fast differentiation
</Function> and <Function id="f02">update</Function> of
<Object id="001"> XML documents</Object>
</ComponentDomain>

</General_Info>
<Technical_Info>

<Language type="Java">Java</Language>

<08 type="undefined">Any Java 1.1 (or greater) enabled
platform </0S>

<ComponentType type="javabeans”>javabeans
ponentType> -

suite</Com- .

</Technical_Info>
<Interface id="i01">
<InterfaceName> XML TreeDiff

ol o
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</InterfaceName>
<Method id="m03">
<MethodName>diff</MethodName>
<Declaration>public static Document diff{Child rootl, Child
root2, boolean use XUL)
</Declaration>
<ReturnType>Document</ReturnType>

</Method>
<Property id="p01">
<PropertyName>factory
</PropertyName>
<Declaration>public static Document factory
</Declaration>

</Property>
</Interface>
</Information>

<Configuration>
<Versionlnfo>
<OldVersion >
<ComponentName href="http://www.alphaworks.ibm.com/
XML TreeDiff1.1”> XMLTreeDiff].1</ComponentName>

</OldVersion>
</Versionlnfo>
<RelatedComponents relative_type= used_by >
<ComponentName href="http://www.alphaworks.ibm.com/
alphabeans/DOMGenerator”>DOMGenerator
</ComponentName>
</RelatedComponents>
</Configuration>
</Component>
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<C_Query> := <C_Query> AND <Context Query> |
<C_Query> OR <Context Query> |
<Context Query>

<Context Query> := <Context> <Term> <Weight>

<Context> := “Reserved Character String”

<Weight> := Real value between 0 and 1

<Term> := “Character String”

K E AN
< K_Query> = <K_Query> AND <Term> |

<K_Query> OR <Term>|<Term>
<Term> := “Character String”

2ty 24
<B_Query> := <B_Query> AND <Browsing_Query>{
<B_Query> OR <Browsing_Query>| .
<Browsing_Query >
<Browsing_Query> := <Attribute><Category>
<Attribute> := “Reserved Character String”
<Category> := “Reserved Character String”

HA 2a

<F_Query> = <F_Query> AND <Facet Query>|
<F_Query> OR <Facet Query>|
<Facet Query>

<Facet Query> := <Facet> <Term> <Weight>

<Facet> := “Reserved Character String”

<Weight> := Real value between 0 and 1

<Term> :=“Character String”
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<MethodName> sortlntArray
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<Technical_Info>
<Platform type= JVM > This component is free from
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2 E:yHIHE HNYME st XML DTD
(Document Type Definition)

<!ELEMENT  Component (Vendor, Information,
Requirements, License, Price,Configuration)>
<IATTLIST Component
id CDATA #REQUIRED>
<!IELEMENT Vendor (#{PCDATA)>
<IATTLIST Vendor
xmllink CDATA #FIXED “simple”
href CDATA #REQUIRED>
<!ELEMENT Information (General_Info, Technical_Info,
Interface+)>
<!ELEMENT General_Info
ComponentVersion?, ComponentDomain,
Advantages?, Awards*)>
<!ELEMENT ComponentName (#PCDATA)>
<IATTLIST ComponentName
xmllink CDATA #FIXED  “simple”
href CDATA  #REQUIRED>
<JELEMENT ComponentVersion (#PCDATA)>
</ELEMENT ComponentDomain (#PCDATAI|Function|
Object|KeyTerm)*>
<!IELEMENT Function (#PCDATA)>
<!ATTLIST Function
id CDATA #REQUIRED>
<IELEMENT Object (#PCDATA)>
<IATTLIST Object
id CDATA #REQUIRED>
<!IELEMENT KeyTerm (#PCDATA)>
<IELEMENT Overview (#PCDATA|KeyTerm)=>
</ELEMENT Advantages (#PCDATAIKeyTerm)*>
<!ELEMENT Awards (#PCDATA)>
<ELEMENT Technical_Info (Platform+,
0S+, ComponentType+, Tools,
Language*, Y2K*, TechnicalDescription#)>

(ComponentName,
Overview?,

Language+,
Supported-

<!IELEMENT Interface (InterfaceName, Method+,
Property*, DataType*, Exception*, Event*)>
<IATTLIST Interface
id CDATA #REQUIRED>
<IELEMENT InterfaceName (#PCDATA)>

<IELEMENT Method (MethodName, Declaration,
ReturnType, ParameterType*, ThrowsException#,
Description?)>

<!IATTLIST Method
id CDATA #REQUIRED>
<IELEMENT MethodName (#PCDATA)>

<IELEMENT ReturnType (#PCDATA)>
<IELEMENT ParameterType (#PCDATA)>
<IATTLIST ParameterType

order CDATA #REQUIRED>
<IELEMENT ThrowsException (#PCDATA)>
<IELEMENT Property (PropertyName, Declaration,
DataType, ValidValue*, DefaultValue?, Description?)>
<IATTLIST Property

id CDATA #REQUIRED>
<IELEMENT PropertyName (#PCDATA)>
<!IELEMENT DataType #PCDATA)>
<!ELEMENT ValidValue (#PCDATA)>
<IELEMENT DefaultValue (#PCDATA)>
<!ELEMENT Event (EventName, Description?)>
<IATTLIST Event

id CDATA #REQUIRED>
<IELEMENT EventName (#PCDATA)>
<{ELEMENT Exception (ExceptionName, Description?)>
<!ATTLIST Exception

id CDATA #REQUIRED>
<IELEMENT ExceptionName (#PCDATA)>
<!ELEMENT Declaration (#PCDATA)>
<IELEMENT Description (#PCDATA)>

<IELEMENT Requirements
Prerequistics*, Additional*)>

(Disk*, Memory*,

<!ELEMENT License (##CDATA)>
<IELEMENT Price (#PCDATA)>

<IELEMENT Configuration
UsedComponents*)>
<I/ELEMENT VersionInfo (OldVersion)*>
<IELEMENT OldVersion (ComponentName, Relationship,
ComponentVersion, Improvement)>
<JELEMENT Improvement (#PCDATA)>
<IELEMENT RelatedComponents (ComponentName)+*>
<IATTLIST RelatedComponents
relative_type (used_by | using | aggregation )
"used_by">

(VersionlInfo,

A
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