Vol. 45 No. SIG 7(TOD 22) gooooooooooooooo June 2004

Oooooboonoo XMLOOOO

0O O O o ooo ooff
O o o offf o o o off

199800 W3CO XMLOOOOOODO 60000000000 WebOOOOO XMLODOOO
0o00000000000000 1990000000000000000000000G000 Web
goooooobooooooooooooooooOobooboOoOoooOoboboOo0ooboooODbOO00O000Ooo
0O0000O0OWebOOODOOOODODOOODOOODOOO0DOO0 HTMLOOOOOO WebOOO
g0ooooooooOooooOobO0OOoO0OoOOoObOOOO0OO0OOOOO0O0 XMLOOOOOOOOO
0000 XMLOOOOOOOOOOOODOOOOoOoOoOoXMLOOOOOODOODOOOOOOO
0000000000000 0b0000000D000000000000O0O000WebODOOOO
oooo0oooooooooooo XMLOOOOOOOOO0OO000O0o0o00o000o0000000
oooXMLOOOOOOOOOOOOOOOOOOODOOO0O0000O0OOODOO0000000
gooooooOo0oooOoOOoOoO0O0OO0OOOCOOOO0OO0O0O0O0O0OOOO00C0O0O0O0O0O0O0O0O00
00oooo0oooooO0o0oooooO0oo0oOo00oooooooooooXMLOOOOOOO0O
g00oo0o0OoOoO0O0o00000000ooo0O0bo

A Survey of Keyword-based XML Document Retrieval

HirokO KINUTANIL 7 KENJI HATANO,t MASATOSHI Y OSHIKAWATt
and SHUNSUKE UEMURA'f

XML, which has been recommended by W3C since 1998, is recognized as the next genera-
tion Web language. And also, Web search engines have been developed with popularization
in the Internet in the 1990s, which were developed based on information retrieval techniques.
Now, they are indispensable for the Internet search. Web search engines enable to search
for HTML documents with their ranks according to input keywords. In a similar way to the
development of Web search engines, XML search engines will become very important tools for
users wishing to search for XML documents. However, the techniques of Web search engines
cannot be applied to XML search engines directly. This is because the retrieval targets of
XML search engines are not only XML documents themselves, but also their fragments, so
their structures must also be taken into account. Therefore, XML search engines require new
techniques, such as search language, search techniques, automatic determination of granular-
ity of retrieval results and their evaluation. In this paper, we report on recent research into
keyword-based structured document retrieval systems. Moreover, we describe fundamental
issues and the future direction of XML search engines.
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<!ELEMENT article (hdr,abst,bdy)>
<!ELEMENT hdr (ti, au+)>
<!ELEMENT abst (#PCDATA)>
<!ELEMENT bdy (sec+)>

<!ELEMENT sec (ti*, (ssi* | p¥))>
<!ELEMENT ss1 (st*, (ss2% | p¥))>
<!ELEMENT ss2 (st*, px)>

<!ELEMENT ti (#PCDATA)>
<!ELEMENT au (#PCDATA) >
<!ELEMENT st (#PCDATA)>
<!ELEMENT p (#PCDATA)>
01 DTDO

Fig.1 A sample DTD.
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<article>
<hdr>
<ti> COMPUTER GRAPHICS </ti>
<au> Ronald Azusa </au>
</hdr>
5 <abst> Azusa published a survey on augmented
reality. </abst>
6 <bdy>
7 <sec>
8 <p> What is augmented reality? An AR system
supplements the real world with virtual
objects that appear to coexist in the same
space as the real world. </p>
9 <p> AR’s growth and progress have been
remarkable.</p>
</sec>
10 <sec>
11 <ti> ENABLING TECHNOLOGIES </ti>
12 <ssi>
13  <st> Displays </st>
14  <p> We can classify displays into the following
categories: head worn, handheld,
and projective. </p>
15 <ss2>
16 <st> Head-worn displays </st>
17 <p> Users mount this type of display
on their heads. </p>
18 <p> Head-worn AR displays would be
no larger than a pair of sunglasses. </p>
</ss2>
19 <ss2>
20 <st> Problem areas in AR displays. </st>
21 <p> See-through displays don’t have sufficient
brightness. </p>
</ss2>
</ss1>
</sec>
</bdy>
</article>
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Fig.2 A sample XML document.
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Fig.3 Tree representation of the sample XML document.
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Fig.4 A classification of XML documents.
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Table 1 XML search engines and Web search engines.
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Fig.5 Text nodes containing query keywords and partial
documents of result candidate.
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Table 2 SGML docment retrieval and XML search

engines.
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For $item in doc(‘‘string.xml’’)//news_item
Where contains(string($item/text()),
¢‘Gorilla Corporation’’)
Return
<item_summary>

$item/title/text() .
$item/date/text() .
string(($item//par) [1])

</item_summary>
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WHERE <article>
<author><name>$N</name></author>
<title>$T</title><year> 1999 </year>

</article>
ELEMENT_AS $E IN ‘‘bib.xml’’0
$N like *Dinglex, $T like *webx

CONSTRUCT $E
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Select M, T
From http://my.cdcollection.edu/allcds.xml
Where “cd As C
And C.#.artist As A
And A=‘‘Art ensemble of Chicago’’
And C.#.(track)? As T
And T. musician As M

And M.# ~ ‘‘bass saxophone’’
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Cellular phone, RFID and IrDA. </narrative>

</inex.topic>

Editorials, news or volume indices are not relevant.

</inex.topic>

CO bEYY iz 73TNAVEaA—RICBTHEBERBL TV EIMHXELRT.

<inex_topic topic_id="125" query_type="C0" ct_no="127">

<title>+wearable ubiquitous mobile computing devices </title>

<description>Wearable computing devices.</description>

<narrative> To be relevant, a document or component must contain information about wearable computers,

and it may contain information about mobile devices or ubiquitous computers, such as head mounted display,

<keywords>ubiquitous, device, wearable, mobile, equipment, GPS, augment, reality</keywords>

CAS bEv Y @ 1998 FLREICRES MW EZEGRRICET 2RXERT.

<inex_topic topic._id="65" query_type="CAS" ct_no="23">

<title>//article[./fm//yr > 21998’ AND about(., ’"image retrieval"’)]</title>
<description>Find articles about image retrieval that are written after 1998.</description>
<narrative>Relevant documents are research articles about image retrieval written after 1998.
</narrative>

<keywords>image retrieval, retrieve images</keywords>

\
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Fig. 7 INEX2003 sample topics.
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