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Text-based OLAP Using XML for Knowledge Management
and the Development Environment
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Recent years, we can get a lot of documents easily owing to the IT progress. On the other
hand, the huge amount of information has caused the difficulty of getting the required infor-
mation. So, it is vital to store and reuse important information and know-how that a specific
individual or a specific section has, as knowledge assets of a company. This activity is called
Knowledge Management (KM). Many KM systems use keyword search as the text retrieval
method. But many documents in a company have semistructured data. By accumulating and
managing the semi-structured data well, it is possible to realize more advanced KM system.
XML is a powerful language for expressing semistructured data. The system will enable us
to analyze the document data from various viewpoints, if it can understand semantics of the
documents by XML. There has already been OLAP for numerical data in RDB or DWH. We
developed a native database system (KF) for XML, and OLAP that can analyze text doc-
uments. We call this “Text-based OLAP”. We also constructed a development environment
for text-based OLAP applications. It supports to make a drill-down mechanism and a slicing
mechanism using the features of KF. The experiments showed that our environment attained
the productivity of about three times compared with conventional method.

goobooboooboooobooobooooooboooboo

goooboooooboooboooooobooooa
OoImoooooobooooooooboooono oobobooooboooobooboooooo

goooobooooooboooocoooooooo

1. 0oo0ao

t00000000000000000000000D0OO0 bboboodoooodoooduoooooo
Knowledge Media Laboratory, Corporate Research and oooooobooooooobooooboooooo

Development Center, Toshiba Corporation O0o000oo0o0oooooKMOOOOOOOOOO
t1000000000000DO00O00O

Department of Computer Science and Intelligent Sys- bouboodukMOoouoooooooooo

tems, Faculty of Engineering, Oita University o0 od0obOO0o0oOooobooObo0ooO0oO0boOobooao

75



76 gooooooooooooobooo

oooooUooUooooOooooOooUooooo
0000o0oooooooooooooooo 1000
00000000 0o0ooooooooooooog
o0oDoD0o0oOooOooOoO0ooooDOoooooDooOoog
0000oo0pDoooooooo KMOOOOOOO
oooooo

000000000000 oooogo XML
0 Extensible Markup LanguageO 00O OXML O O
gooooO0Oo0oOoooooooUOoooOoooog
oooood

oooooo XMLODODODODOOOoooooood
00d0ooooooooouooooooooooo
00000oooooOoooDooooooooooo
OO000o0oo0oD0oOo0ooooooooooooog
00 00 Relational Databased RDBI Data Ware
Housedl DWHOO O O OnLine Analytical Process-
ingd OLAPOO0OOOOOOOOOOOOOOOO
oooo0oo0Uooooooooooooooooo
OO0o0 oLAPOOODOOO

O0ooOoooOopooOoLApOOOOOOOODOO
XMLOOOOOOOOOoOOooooooooooog
00oOoooo XMLOOOOOOOOOO Database
Management Systemd DBMSOO O O Knowledge
Factoryd KFOO OOO OO

000000000000 000000 OLAPOO
0000000000000 00ooooooooon
OO0 XMLO DBMSOOO KFOOOOOOOO
O000000OKFOOOOOOOOOOOO KF-QL
goooooooooOooOooLAPOOOOOOO
o0ooouooooooooooooooooOodg

go0o200000000 OLAPOCOOOOOOO
0000ooOopooo3000 KFOOooooooo
000oooO0ooo0Do4000 KFOOOOOOoOooo
OO0 OLAPODOUOOOOOOOOOOOOOO500
000000 OLAPOOOOODDOOOODO 100
000000oooooooooooooooeog
O00000000o0ooooooooooooooo
gooooooooooo

2. 00OO0DOO0OO

2.1 XMLOOO KM

uoooooooooocooooboooooooon
obobooooooooooooooooooooon
oboooooooocoooobooobobooboooo
goooooooooooboboooooobboooon
goooooooooboboobookMODOOOO

June 2002

goo-0Ooooobooooobooobooooooo
gooooobooooboooooooboooboooo
0oY0000000000 KMIOOOOOO0OOO0O
gooboooooobooooooobooooboobooooon
goboobooooooooooboooooooooon
ooog
goooboooboooooooooooooooo
gboooodooobooooobooooboboooaon
obobooooooooooooooonoOWwWebODO
gbbdooooobooboobooooooooooooa
gbooobooooooobooooboooooboooo
gboboooooooooboboooobooooooooo
goooboooobooooooooooooooobooon
gooobooooooooooooboooooboooo
gbooooooooboooooooboboooooooo
gooooooobooooobooooboooooo
gooooOoOoooooooooooooobooboon
oooooooooooooooXMLOOOOOO
gooooobooboobooobOooboooooa
XMLOOOOOOO KMOOOOOOOOOOOOO
e JIOUOOOOLOOOOOOOOOLODOOOOOO
gboooooooooooooooooboooo
o JOOOOOOODOODOODOODOOOOOODODO
gooooooooooooooobooooboo
ooad
e JODDODODODOODODOOODOOOOOOD
gooooooooobooooboooboooo
Oo0/O00/oo0ooO0o0ooooooouooo
gooooooboooooao
e J00UOOOOOOLODODLOOOUOLODODODO
ooboooboobooooooboOooooooooo
gbooooooooao
2.2 00000 OLAPOO
O0oooO0oo00oooooooooooon0 RDB
gooooooooooooooooooobooboboo
goboooooooooobooooooooboooooo
ooooboooooooooooobooboooobooo
goboobooooooooobooooooooooon
goooooobooooooooboooooooooan
gbooboooooooobtcoooooobooooooo
gbobooooooboobooobooobboOooooo
O0O000oO0oOoooo OLAPOOOOOODOODO
OO0 OLAPOOODOOOOOODOODOOODOOO
goboooboooooobooboooooonoooon
goooooboooobobODbDwWHDOOOOOOoOoO
gooboooooo



Vol. 43 No. SIG 5(TOD 14)

OLAPOD0OOODOO0ODOO0OODOOO0O0O0O0O0
000000000000000000000000
0000000@MO000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000
00000000000000 OLAPOOOOO
00000 OLAPOOOODOOODODODOOO
00000D00000000000000000000
000000000000000000 OLAPOO
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000 XML
000D0O0O0O0O0ORDBOOOODOOOODODOO
000000000000 000000000000
000000000D00D0000000000000
00000000000000
(1) 00000D0D00O0D000O0OO0ORDBOO
00000000000000000000

(2) 0000D000O0OO0O0D0O0O0O0O0DO0O000O0
000000000000000000000
000000000000000000000
0ooooo

(3) 00DO00D0ODDO0O00ODO0DODO000O0
000D00D0000000000D000000
0Oo0oO0O0O0o

(4) 000D00000DO0D00O000O00O0000
0000000000000

00000 OLAPOODOODOOOO0O0O0O0O0
000OXMLOOOOOO RDBOOOO ORDBMS
0000000 OLAPOOOOO0OO00O0O00
00 XMLOOODOODO XQL/XPathOO 00 00
000ODOM APIO XSLTOOOOOO0OO00DO
00O0O0XMLODOOOOOODOOO OLAPOOO
0000000 OLAPODOOOOOOOOOOO
0000D00000000000000000000
00000000000 OLAPOOOODODOOOO
00000000000000000 6000000

00000000000 OLAPOOOOOOOO
000D000000(1)0 (4)0 KFOOODOODO
0000(2)0 (3)0 KFOOODODOOO OLAPO
0000000000000

XMLOOOOOODOOOOODOoOOooOoooooooo OLAP 7

I

\ XMLIF4% [ DocZ it

XML

[vz—smm | [vr—ssr
I m—
WWw www |7
75‘"}"): 7—7"‘]"1’
WWWH—/3
i (Y'Y =) B
XML
toxE NP
DB

a
01 KFOOOOO
Fig.1 Configuration of knowledge factory.
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Fig.2 Logical image of KF database.
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Fig.3 Development environment for text-based OLAP
applications.
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Fig.4 Outline of tagging process.
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Fig.5 Multidimensional analysis image.
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Fig.6 Patent data and analysis model for patent
analysis application.
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Fig.7 Drill-down mechanism.
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<?xml version="1.0" encoding="Shift_Jis” 7>
<newTag>
<head>
<grpX>$x</grpX>
<grpY>$y</grpY>
<tagX>$tagl</tagk>
<tagY>$tag2<{/tag¥>
<Q1D>Qid0</QID>
</head>
<kf:query xmlns:kf="" vars="$x $tagl $y $tag2”>
<kf:select> ~
<result>
<X>$sub1</X>
<Y>$sub2</Y>
<HHO$ont O </HHE0
</result>
</kf:select>
<kf:from path="uix://root/¥§a58">
<SEE
<$tagl>$val1</$tagl>
<$tag2>$val 2</$tag2>
</HEEE
</kf:from> J
<kf:from path="uix://root”>
<BERE<KF:star>
<#ES name="$x">
<& name="$sub1”><kf:star>
<BE& name="$vall” />

(DIEROBER
RRMBREFEDD

(2)BRAROIEE

ZEHStagl, Stag2 THEX SN B
FiEZsvall, sva2sd 3

8 BEERILIZEYRAITY—
ERR
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EYKTER NS

B0, FHOBE(Ssubl)
OFDEHIZHvalle—

</kfistar></#EE> B 3L DEET
N <S> HERD & T
</kfistar></HEEE> EEET 5,
</kf:from>
<kf:from path="uix://root”>
BT star>
<HEE name="$y">
<& name="$sub2”><kf:star> (&) XEH DR R EBBRIETE

<BLZ name="$val2” />
</kfistar></B>
</
</Kfstar></iEE>

</kf:from>

<kf:groupBy vars="$subl $sub2 $x $y” /> ] G)EHDEDH LT
</kf:query>
</newTag>

09 0000000000
Fig.9 Template of query data.
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<xsl:stylesheet>

<xsl:template match="QID">
<I- ZHQIDDERFE >
</xsl:template>
<xsl:template match="grpX">
<!- ZEHerpXD/E -->
</xsl:template>
<xsl:template match="newTag">
<~ X#iH THTI) —ERFaryX R -->
<Ixsl:for-each>
<\- Y8t ThT Y —BEEdHllary Y 4R AL -->
<!- {4 #ACFlaryCntE R >
<xsl:eval>genHtml(this)</xsl:eval>
</xsl:for-each>
</xsl:template>

<xsl:script><![CDATA[

MEtR

<7xml version="1.0" encoding="Shift_Jis"?>
<7xmi-stylesheet type="text/xs!” href="map. xs|"?>
<head>
<erpXoHAE/ o>
<groV>Biffi</groV>
<tagOF—T— KB/ —0— F</tagh>
StagDF—0 — RB/%—0— F</tagl>
<a10>id0</Q1D>
</head>
<newTag>
Cresult)
OMBHAE/ X
DT =8 A= HH/Y>
B2/ O
<result>
Cresult>

<result>

Ynowtde>

Function genHtml(this){ / HTML4ER%

| Txt+="<TH><DIV onClick="transit(¥"+QID+","+grpX+*,"+agX+","
: +aryY([I]+ " +Hag Y+ "¥)' > +ary Y [I]+"</TH>"

J]></xsl:script>
</xsl:stylesheet>

010 XSLTODO
Fig.10 Example of XSLT.
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