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This paper focuses the attention on some issues of Web-based fuzzy knowledge
management system. In the recent years, fuzzy theory has been an important research
fidld of knowledge engineering. It provides a fundamental theory to deal with the
linguistic information of human intelligence mathematically. On the other hand, the
second- generation Web that based on XML technology is expected to extend the
Internet beyond information delivery to knowledge management. To join together the
advantages of both technologies, three major works are accomplished in this paper:
First, a distributed system model of fuzzy knowledge management based on XML
technology is proposed. Secondly, the structure of the fuzzy knowledge base is deeply
analyzed for defining a fuzzy DTD. Finaly, a prototype of DTD for creating fuzzy
knowledge base by XML is developed.
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(5) AND OR
(6) THEN

(7)
DTD

<IELEMENT rulebase (rulet+)>
<IELEMENT rule (if, then)>
<IELEMENT if (input+)>
<IATTLIST if
op (andjor) "and">
<IELEMENT then (output)>
<IELEMENT input EMPTY >
<IATTLIST input
name CDATA #REQUIRED
vdue CDATA #REQUIRED>
<IELEMENT output EMPTY >
<IATTLIST output
name CDATA #REQUIRED
vadue CDATA #REQUIRED>

D
2
3
(4)

DTD

<IELEMENT database (inpDefs, outDefs)>
<IELEMENT inpDéfs (inpVar+)>
<IELEMENT inpVar (range, mfDefst)>
<IATTLIST inpVar
name CDATA #REQUIRED>
<IELEMENT outDefs (outVar)>
<IELEMENT outVar (range, mfDefs+)>
<IATTLIST outVar
name CDATA #REQUIRED>
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<IELEMENT gaussmf (center, breadth)>
<IELEMENT pwmf (li+)>
<IELEMENT I€ft (#PCDATA)>
<IELEMENT center (#PCDATA)>
<IELEMENT right #PCDATA)>
<IELEMENT Ishoulder (#PCDATA)>
<IELEMENT rshoulder (#PCDATA)>
<IELEMENT breadth (#PCDATA)>
<IELEMENT li EMPTY>
<IATTLIST li
member CDATA #REQUIRED
grade CDATA #REQUIRED>
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X, iIsX1IM and X, isX2.F THEN yisY.VF

IF X, isX1Sand X, isX2F THEN yisY.VF
X1 X2
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DTD XML

<?ml verson="1.0" ganddone="no"?>
<IDOCTY PE knowledgebase SY STEM "fuzzy.dtd">
<knowledgebase>
<rulebase>
<rule>
<if op="and">
<input name="x1" vaue="X1.L" />
<input name="x2" vaue="X2.S" />
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<fif>
<then>
<output name="y" vaue="Y .VS' />
</then>
</rule>
<rule>
<if op="and">
<input name="x1" vdue="X1.M" />
<input name="x2" value="X2.S" />
<fif>
<then>
<output name="y" vdue="Y .VS' />
<fthen>
</rule>
<rule>
<if op="and">
<input name="x1" vaue="X1.S" />
<input name="x2" vdue="X2.S" I>
<fif>
<then>
<output name="y" vdue="Y.S" />
</then>
</rule>
<rule>
<if op="and">
<input name="x1" vdue="X1.L" />
<input name="x2" vdue="X2.M" />
<fif>
<then>
<output name="y" vlue="Y.S" />
</then>
</rule>
<rule>
<if op="and">
<input name="x1" vdue="X1.M" />
<input name="x2" vaue="X2.M" />
<fif>
<then>
<output name="y" vaue="Y.M" />
<fthen>
</rule>
<rule>
<if op="and">
<input name="x1" vaue="X1.S" />
<input name="x2" vdue="X2.M" />
<fif>
<then>
<output name="y" vdue="Y.F" />
</then>
</rule>
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<rule>
<if op="and">
<input name="x1" vaue="X1.L" />
<input name="x2" vaue="X2.F" />
<fif>
<then>
<output name="y" vdue="Y.F" />
</then>
</rule>
<rule>
<if op="and">
<input name="x1" vdue="X1M" />
<input name="x2" value="X2.F" />
<fif>
<then>
<output name="y" vaue="Y VF' />
<fthen>
</rule>
<rule>
<if op="and">
<input name="x1" vaue="X1.S" />
<input name="x2" vaue="X2.F" />
<fif>
<then>
<output name="y" vdue="Y .VF" />
<fthen>
</rule>
</rulebase>

<database>
<inpDefs>
<inpVa name="x1">
<range min="0" max="1" />
<mfDefs>
<mf name="X1.S">
<zmf>
<left>0.1</left>
<right>0.5</right>
</zmf>
</mf>
<mf name="X1.M">
<pimf>
<center>0.5</center>
<breadth>0.6</breadth>
</pimf>
</mf>
<mf name="X1.L">
<gmf>
<left>0.5</left>
<right>0.9</right>
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</anf>
</mf>
</mfDefs>
</inpVar>
<inpVar name="x2">
<range min="0" max="1" />
<mfDefs>
<mf name="X2.S">
<trgpmf>
<left>0</Ieft>
<l|shoulder>0</Ishoul der>
<rshoulder>0.1</rshoulder>
<right>0.5</right>
</trgpmf>
</mf>
<mf name="X2.M">
<trimf>
<left>0.1</left>
<center>0.5</center>
<right>0.9</right>
<ftrimf>
</mf>
<mf name="X2.F">
<trgpmf>
<left>0.5</left>
<Ishoulder>0.9</Ishoul der>
<rshoulder>1</rshoulder>
<right>1</right>
<ftrgpmf>
</mf>
</mfDefs>
</inpVar>
</inpDefs>
<outDefs>
<outVar name="y">
<range min="0" max="1" />
<mfDefs>
<mf name="Y .VS">
<gaussmf>
<center>0</center>
<breadth>0.1</breadth>
</gaussmf>
</mf>
<mf name="Y.S"™>
<gaussmf>
<center>0.25</center>
<breadth>0.1</breadth>
</gaussmf>
</mf>
<mf name="Y.M">
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<gausamf>
<center>0.5</center>
<breadth>0.1</breadth>
</gaussmf>
</mf>
<mf neame="Y.F">
<gaussmf>
<center>0.75</center>
<breadth>0.1</breadth>
</gaussmf>
</mf>
<mf nane="Y VF'>
<gaussmf>
<center>1</center>
<breadth>0.1</breadth>
</gaussmf>
</mf>
</mfDefs>
</outVar>
</outDefs>
</database>
</knowledgebase>

MSXML Parser

z XML MSXML
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+—--HTTFIE”TE werzion "1.0"
1 - jj 1 _ n

i-—ELEHENT rule
i-—-ELEHENT if
i i===ATTRIBUTE op "and"
i——ELEHENT input
i +——ATTRIBUTE nane "s1"
i-——HATTRIBUTE walue "S1.L"
+--ELEHENT input
+=-ATTRIEITE nhane "
i-——ATTRIBUTE walua
+--ELEHENT then
+—-ELEHEHT autput
+--ATTRIBUTE nane "y"
I-—-ATTRIBUTE walue ™¢45"
-—-ELEHENT rule
i-—-ELEHENT if
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DTD

DTD

<ml verson="1.0"?>
<IELEMENT knowledgebase (rulebase, database)>
<IELEMENT rulebase (rulet)>
<IELEMENT rule (if, then)>
<IELEMENT if (input+)>
<IATTLIST if
op (andjor) "and">
<IELEMENT then (output)>
<IELEMENT input EMPTY >
<IATTLIST input
name CDATA #REQUIRED
vdue CDATA #REQUIRED>
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<IELEMENT output EMPTY >
<IATTLIST output
name CDATA #REQUIRED
vdue CDATA #REQUIRED>
<IELEMENT database (inpDefs, outDefs)>
<IELEMENT inpDefs (inpVar+)>
<IELEMENT inpVar (range, mfDefs+)>
<IATTLIST inpVa
name CDATA #REQUIRED>
<IELEMENT outDefs (outVar)>
<IELEMENT outVar (range, mfDefs+)>
<IATTLIST outVar
name CDATA #REQUIRED>
<IELEMENT range EMPTY >
<IATTLIST range
min CDATA #REQUIRED
max CDATA #REQUIRED>
<IELEMENT mfDefs (mf+)>
<IELEMENT mf (zmf* [pimf* |smf* [trimf* [trapmf* jgaussmf* [pwimf*)>
<IATTLIST mf
name CDATA #REQUIRED>
<IELEMENT zmf (l€ft, right)>
<IELEMENT pimf (center, breadth)>
<IELEMENT anf (l&ft, right)>
<IELEMENT trimf (left, center, right)>
<IELEMENT trgpmf (l€ft, Ishoulder, rshoulder, right)>
<IELEMENT gaussmf (center, breadth)>
<IELEMENT pwmf (li+)>
<IELEMENT I€ft (#PCDATA)>
<IELEMENT center (#PCDATA)>
<IELEMENT right #PCDATA)>
<IELEMENT Ishoulder (#PCDATA)>
<IELEMENT rshoulder (#PCDATA)>
<IELEMENT breadth (#PCDATA)>
<IELEMENT li EMPTY>
<IATTLIST li
member CDATA #REQUIRED
grade CDATA #REQUIRED>
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