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ABSTRACT

WearedevelopingasearchsystemDAISEnwhich inte-
gratesmultiple searchenginesandgeneratesa metasearch
engine automatically. Thetarget searchenginesof DAISEn
arenot general searchengines, but aresearchenginesspe-
cialized in somearea. Integration of suchengines yields
efficiency andquality. Therearesearchenginesof new type
which acceptcomplex query andreturn structureddata.In-
tegration of suchsearchenginesis muchharder thanthatof
simplesearchengineswhich acceptkeywordsandreturna
list of URLs.

Thispaperreportsthecurrent situationof complex forms
by analyzing 2,880 specializedsearchenginesanddemon-
stratesapossibilityto construct metadatafor complex query.

1. INTRODUCTION

The flood of information on the Internet is a seriousprob-
lem for peopleandcompanies.Searchenginesarekeys to
get rid of this flood of information. We usegeneralsearch
engines, e.g., Yahoo, Alta-vista and google. One of the
problemsof general searchenginesis thequality of search
result. The searchresultstendto containirrelevant pages.
Many companiesandorganizations provide their informa-
tion with their own searchengines[12]. We call suchweb
sites“SearchSites”comparedwith generalsearchengines.
A searchsiteof a company focuseson their authorized in-
formation. CompletePlanet 1 estimatesthat therearemore
than100,000searchabledatabasesavailableontheWeb. In-
tegration of suchsearchsites,i.e. metasearchengine, is a
solution to obtain good quality searchand thereare sev-
eraldifficultiesto generatea metasearch enginein general.
DAISEn 2 is the systemwe are developing. It analyzes
searchsitesandgeneratesmetasearchengineautomatically.
Effectivenessof DAISEnis basedonthefollowing key tech-
nology.

1http://www.completeplanet.com/
2http://daisen.cc.kyushu-u.ac.jp/

� Generationof QueryParameters [10]� Estimationof Logical Expression[9]� Generationof Extractor [13]� FeatureExtraction [2, 8]

Thefirst threetechnologiesenableautomaticgeneration
of a wrapper which concealsthe differenceof interfaces.
Anothercoretechnology is automatic featureextraction of
searchsites.Theextractor is appliedto eliminateadvertise-
mentsanddecoration thatsurround thesearchresult. Thus
we obtainpurifiedfeatureof thedatabase.

Thereis a new directionof searchengines,wherecom-
plex queryis performedandspecificitemsarereturned in-
steadof a simplelist of URLs. Amazon.comreturns a list
of books. Kakaku.com returns a list of PCstogetherwith
their prices.Travelocity.comreturnsa list of hotelsof spec-
ified area.They arenot a simplelist of URLs but arelists
of items consistingof several small componentsof infor-
mation. The input form for sucha specializedsearchen-
gineis muchcomplex thanthatfor ageneralsearchengine.
They requireseveralkeywordsto specifythequery andeach
keyword representsdifferent attribute. The departure and
thearrival station,time anddatearerequired for the trans-
fer searchengineJorudan (http://www.jorudan.co.jp). The
check-indate,thecheck-outdate,thenumberof people, the
number of rooms,thepricerangeandtheregionarerequired
for Mytrip (http://www.mytrip.net),a searchenginefor ho-
tels.

In [15], wereportedthattherearemorethan1,500 search
sites, in Dnavi (DatabaseNavigation Serviceof the Na-
tional Diet Library)3, which containcomplex query form
with multiple inputs. Thereare2,931 sitesthatareretrieved
by thekeyword “search”in Dnavi 4. They arecandidatesof
searchsites.Wecheckedthesitesandclassifiedby hands in
thefollowing threegroups.

3http://dnavi.ndl.go.jp/netnv/
4Dnavi containsmorethan7,000databases.But it is not a metasearch

engine.



� searchsites(1,845)� link pagesto searchsites(624)� simplelistingswithout search(462)

Weobtained1,035searchsitesfollowing thelink pages.
Hence,2,880 searchsites,which we collectedin this way,
arethetargetof ouranalysis.

We report the current situation of complex forms by
analyzing these2,880 searchengines in detail. We also
demonstratea possibility to construct metadata for com-
plex query. Searchsiteswith complex queryreturn lists of
records which vary site to site. Integration of suchvari-
ous records is not as easyas integration of lists of URLs
which arereturned from simplesearchsites. Metadataof
records andmatching betweenfields are keys to aggrega-
tion of searchsitesof complex query. Though thetarget is
limited to searchsitesin this paper, we think that a simi-
lar technique canbe appliedto the more general Web ser-
vices[14].

2. SIMPLE QUERY VS. COMPLEX QUERY

The number of text input fields is the main differenceof
simplesearchenginesandcomplex searchengines.Google
is a typical example of siteswith simplequery with single
text inputfield (Fig. 1).

Fig. 1. SimpleQuerySite

Theanalysisof thenumber of text input fieldsis shown
in Table1. A text input field is formed by an HTML tag�
INPUT type=text � and

�
textarea� . Therearemany

�
INPUT

type=edit � in thelastinvestigation [15]. But “type=edit” is
consideredastheomissionof typeattribute. It is not in the
standardof HTML. Default omissionis “type=text”.

In general searchengines,a searchkeyword (query) is
setin text input field. Thereare559sites(19.4%) thathave
singletext input field. Thereare1,541sites(53.5%) which
usemultiple text input fields.Thisfigureis muchlargethan

Table 1. Number of Text Input Fields
number number number number

of textbox of fields of textbox of fields

0 780 14 92
1 559 15 14
2 168 16 6
3 236 17 2
4 252 18 18
5 163 19 1
6 127 20 1
7 92 21 5
8 82 23 2
9 50 24 1
10 42 26 1
11 56 74 1
12 78 100 1
13 50

Table 2. SearchSitewithout text input field
pulldown menu, checkbox andradiobutton 48
HTML frame document 547
refresh,jump 24
script 27
connectionerror 134

total 780

we expectedbefore. We cansaythatmorethanhalf search
sitesareproviding complex query.

Typical examples aresearchsitesfor books wherethe
title of the book andthe nameof the author is specifiedin
multiple text inputfieldsasattributesfor thebook (Fig. 2).

Thereare780exceptionalsearchsites(27.1%) whereno
text inputfield is found. Table2 showsthedetailedanalysis
of thesites.48 sites(1.7%) areproviding a searchfunction
with pulldown menus, checkboxesandradio buttons. We
werenot ableto analyze somepages. Typical reasonsare
that the tool usedfor the experiment cannot handlepages
with frame,jumpandscripts(javascript, VBscript), thatthe
site usesa cookieor the refererandthat thepagedoesnot
exist.

3. QUERY OPTIONS

Evenin asearchsitewith singletext inputfield, optional in-
formation areaugmentedby pulldown menus, checkboxes
and radio buttons. The number of sites with designated
number of componentsisshownin Table3. Pulldownmenus
arecontainedin 57.4% sites.There is a searchsitewith 35



Fig. 2. Complex QuerySite

pulldown menus. The average of the number of pulldown
menus is 5.3andtheaveragesof thenumberof thechoices
containedin a pulldown menuare12.3. Themostcomplex
pulldown menucontains 1,495 choices. 21.4% siteshave
checkboxes. The average of the number of checkboxesin
a site is 11.5. Thereis a searchsite with 206 checkboxes.
29.4% siteshave radiobuttons. Theaverage of thenumber
of radiobuttonsis 5.9.Thereis asearchsitewith 113radio
buttons.

Most of searchsiteswith multiple text input fieldspro-
vide searchesfor specificrecords. But therearesomeex-
ceptions. Library of YamanashiUniversity 5 hasmultiple
text input fields. But it is to construct logical query with
multiple keywords (Fig. 3). There is anotherkind of ex-
ception, wheredifferent searchservicesareprovidedin the
samepage.

4. CONSTRUCTION OF METADATA FROM
COMPLEX QUERY FORM

We classifysearchsitesinto threegroups according to the
numberof text inputfieldsandtheattributesthey represent.

(A) Siteswith onetext input field. A text searchby the
keyword is possibleat this kind of sites. They are
targetsof presentDAISEn.

5http://licfather.lib.yamanashi.ac.jp
/oudan/index.html

Fig. 3. Logical Query

(B) Siteswith multiple text input fields of the sameat-
tributes. A text searchwith logical operation (AND
andOR)betweenthekeywordsis possibleatthiskind
of sites.

(C) Siteswith multiple text input fields of different at-
tributes. Eachkeyword specifiesthe field of record
thatis beingsearched.Thesitesof this grouparetar-
getsof this paper.

Most siteshavepulldown menus,checkboxesandradio
buttonsaswell. An indication order, a number of indica-
tions,a targetof databases,a rangeof dataandafield name
arespecifiedby thesequery options.

Thesearchsitesof thetype(C) areclassifiedandshown
in thefollowing.

� A field nameis associatedto eachtext input field. It
is displayedin theleft or thetop of thefield.

� A pulldown menuis associatedto eachtext inputfield.
It is displayed in the left or the top of thefield. That
is thenameof thefield to choose.

In both cases,metadatacan be formed by collecting
thesefield namesandclassifyingthem. The following is
anexample of sucha metadatawhich we constructedfrom
complex searchsitesof libraries.



Table 3. # of Components
# of # of sites

components pulldown menu checkbox radiobutton

0 1,227 2,263 2,036
1 310 49 5
2 221 52 169
3 271 111 156
4 144 81 117
5 163 26 78
6 88 34 70
7 61 77 80
8 63 24 44
9 32 13 25
10 21 20 15� 10 279 130 88

text name �	� , �
� / ������ , �	� �����	��� , �
��� ,
�
����� , �
��� , ���
� , ���
� , ������ ,TITLE, "! � ,

! � , �$# �  �! � , %&%&%

author name '	( , '
()� , '+*
( , '$*	()� , '	( � *
( ,
')( � *+("� , ,-')� , .$/�'+("� , �$#�'+("� , '0 ( ,AUTHOR, 1�'+("� , %&%2%

5. CONCLUSION

In this paper, we reportedananalysisof 2,880 searchsites
and their searchforms. It turnedout that more than half
of siteshave complex query form with multiple text input
fields. Most of suchsiteshave menus,checkboxesandra-
dio buttonsasquery options. It is pointedout thatmetadata
will be constructed by extracting the names for text input
fields.

Metasearchengines are expected as next generation
searchenginesof high quality searchresult. Eachindivid-
ualsearchengineis evolving towardcomplex query. There-
fore,automaticgenerationof metadatafrom complex query
is importantfuture work.
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