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Abstract Recently Web services based on the HTTP and XML technology have become widely used, and application
programs or mashups integrating such services have also proliferated. In order to support the integration process, we have
developed a tool to convert user-defined function specifications written in XML to the corresponding user-defined functions
loadable to PostgreSQL, an extensible relational database management system. With this conversion layer provided by the tool,
multiple Web services and relational databases can be integrated in SQL, and therefore, integrated applications or mashups can
be built quickly without being bothered by variety of Web service interfaces defining the calling sequences and result data
types. Moreover, even if one of the Web service providers a particular mashup depends on changes its service specification, the
application does not need to be modified accordingly, when the corresponding function’s calling interface remains intact by
changing the specification of the function body. This property which we refer to as Web service independence is quite
important since Web services interfaces may change without any previous notices.
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<?xml version="1.0" encoding="UTF-8"7>
<FuncSpec>
<!-- Part I: function header -->
<FuncName>getcont_yahoo</FuncName>
<FuncArgs>
<FuncArg argname='reqnumber' argtype='keyword'
required="true">integer</FuncArg>
<FuncArg argname='numberperpage' argtype='keyword'
required="false">integer</FuncArg>
<FuncArg argname='query' argtype='positional'>text</FuncArg>
<FuncArg argname='format' argtype='positional'>text</FuncArg>
<FuncArg argname='appid' argtype="keyword'>text</FuncArg>
<FuncArg argname='startnumber' argtype='keyword'
required="false">integer</FuncArg>
</FuncArgs>
<RetType srf='Yes'>
<RowType name='contents_yahoo'>
<SrfElement name='rank' type='rank' />
<SrfElement name='title' type="text' />
<SrfElement name='summary' type='text' />
<SrfElement name='url' type='text'/>
</RowType>
</RetType>
<!-- Part II: Web service binding -->
<Request type='xml'>
<url>
<baseurl>http://search.yahooapis.jp/WebSearchService/V1/webSearch</baseurl>
<param_paging start='start' size='results'
source_start='start' source_total='reqnumber' source_size='numperpage'/>
<param name="appid" type="xsd:string" source="appid"
required="false">###HH##HH#HHH#</param>
<param name="query" type="xsd:string" source="query"
required="true" />
<param name="format" type="xsd:string" source="format" required="true" />
</url>
</Request>
<!-- Part III: conversion of responce data to table data -->
<Returning lang='xslt'>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:yahoo="urn:yahoo:jp:srch">
<xslioutput method="xml" indent="yes"/>
<xsl:template match="/">
<table>
<xsl:apply-templates/>
</table>
</xsl:template>
<xsl:template match="yahoo:Result">
<record>
<title><xsl:value-of select="yahoo:Title"/></title>
<summary><xsl:value-of select="yahoo:Summary"/></summary>
<url><xsl:value-of select="yahoo:Url"/></url>
</record>
</xsl:template>
</xsl:stylesheet>
</Returning>
</FuncSpec>
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