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Toshiba has developed an Extensible Markup Language (XML) processing engine that manages and accumulates XML-based
information in an organization.  This engine can search and process XML data online. Many techniques for storing XML data in a
relational database (RDB) have been proposed. In our engine, XML data are stored using the native database approach adapted
to the XML data model. Despite the increase in search cost due to the semi-structured nature of XML, Toshiba has developed an
optimization technique for speeding up searches and achieved high performance.
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Approaches for management of XML data
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<kf:query>
<kf:select>
<patent title="$t" xAxis="$c1" yAxis="$c2">
</kf:select>
<kf:from path="uix://root/T O DB">
<0 0>
<0000>%t</0000>
<0 0000>$ki</00000>
<00000>$k2</00000>
</oo>
</kf:from>
<kf:from path="uix://root/T O DB">
<00 name="00">
<0 0 name="$c1">
<kf:star><0 O name="$k1"/></kf:star>
</00>
</oo>
<kf:from path="uix://root/0 O DB">
<00 name="00O">
<00 name="$c2">
<kf:star><0J 0 name="$k2"/></kf:star>
</oo>
</00>
</kf:from>
</kf:query>
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Example of query data
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Search processing in general database management system
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<kf:query>
<kf:select>
<00>$t</00>
</kf:select>
<kf:from path="uix://root">
<kf:star>
<00>
<0 0>$t</00>
</oo>
</kf:star>
</kf:from>
<kf:where>
<kf:cmp op="like"
param1="$t"
param2="0 0 "/>
</kf:where>
</kf:query>

VAL O Value

CONO Construction

CMPO Compare

$ Oooo

0 0O0O0OooooooOOO0O0OOooooc

gooooo00oo0oo0oOo0oo000000D0OKFQUKFO OO
gooboo0oooobooOoOooboOoOooooOoOooOoboOoboboo
gooooooo

Example of query data and corresponding search graph
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Example of optimization rules

oo Gcoon ooo IF THEN
01 od 1.0 rootd 0O Pathinst0 0 O
02 oo 0.5 ooooo PathExpand1 0 0 O
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03 og 0.2 oooooo PathExpand2 0 0 O
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Search processing in Knowledge Factory
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