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ABSTRACT

We aredeveloping a searctsystemDAISEnwhichinte-
gratesmultiple searchengiresand geneatesa metasearch
engire automaically. Thetarget searchengiresof DAISEn
arenot generh searchengines, but are searchengiresspe-
cializedin somearea. Integration of suchengiresyields
efficiency andquality. Therearesearchengiresof new type
which accepttomgex quely andretun structureddata.In-
tegration of suchsearchenginess muchharderthanthatof
simplesearchengineswhich acceptkeywords andreturna
list of URLs.

Thispaperepotsthecurren situationof compdex forms
by analying 2,88 specializedsearchenginesanddeman-
stratesapossibilityto constrct metadatdior complex quety.

1. INTRODUCTION

The flood of information on the Interne is a seriousprob-

lem for peopleandcompanies. Searchengiresarekeys to

getrid of this flood of information. We usegeneralsearch
engires, e.g, Yahoq Alta-vista and google. One of the
prodemsof geneal searchenginess the quality of search
result. The searchresultstendto containirrelevant pages.

Many companiesand organizatians provide their informa-
tion with their own searchengines]2]. We call suchweb
sites“SearchSites”compaedwith gereralsearchengines.

A searchsite of a compary focuseson their authaizedin-

formation. CompletePlaet ! estimateghatthereare more
than100,M0searchhble databaseavailableontheWeh In-

tegration of suchsearchsites,i.e. metasearclengire, is a
solutionto obtain goad quality searchand thereare sev-

eral difficultiesto gereratea metaseatt enginein general.
DAISEn ? is the systemwe are developing. It analyes
searchsitesandgeneréesmetasearckngineautomaticly.

Effectivenes®f DAISEnis basednthefollowing key tech-
nology.

Ihttp: // www. conpl et epl anet . cont
2htt p: // dai sen. cc. kyushu-u. ac. j p/

Generatiorof QueryParametes[10]
Estimationof Logical Expression[9]
Generatiorof Extrador [13]
FeatureExtraction [2, 8]

Thefirst threetechndogiesenableautonaticgeneratio
of a wrapper which concealsthe differenceof interfaces.
Anothercoretechnola@y is autonatic featureextradion of
searclsites.Theextractor is appliedto eliminateadwertise-
mentsanddecoationthat surround the searchresult. Thus
we obtainpurifiedfeatureof the datatase.

Thereis anew directionof searchengires,wherecom-
plex queryis perfaomedandspecificitemsarereturredin-
steadof a simplelist of URLs. Amazoncomretums a list
of bodks. Kakakucomretuns a list of PCstogetherwith
their prices.Travelocity.comreturnsalist of hotelsof spec-
ified area. They arenot a simplelist of URLs but arelists
of items consistingof several small compmentsof infor-
mation. The input form for sucha specializedsearchen-
gineis muchcompex thanthatfor agenerakearchengire.
They requireseveralkeywordsto specifythequely andeach
keyword representglifferent attribute. The departue and
the arrival station,time anddatearerequred for the trans-
fer searchengineJorudan (http://wwwjorudan.co.jp. The
check-indate the checkeoutdate ,thenumter of peope, the
numbe of roons, thepricerangeandtheregionarerequired
for Mytrip (http://www.mytrip.net),a searchenginefor ho-
tels.

In[15], werepatedthattherearemorethanl,500 search
sites, in Dnavi (DatabaseNavigation Serviceof the Na-
tional Diet Library)3, which containcomgdex query form
with multipleinputs. There are2,93l1 sitesthatareretrieved
by thekeyword “search”in Dnavi 4. They arecandidatef
searclsites.We checledthesitesandclassifiecby handin
thefollowing threegroups.

Shttps/dnavi.ndl.go.jp/nénv/
4Dnavi coniainsmorethan7,000datébasesBut it is nota metasarch
engne.



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

We obtainedl,035searctsitesfollowing thelink pages.
Hence,2,88) searchsites,which we collectedin this way,
arethetargetof ouranalysis.

We repot the current situation of complex forms by
analyzirg these2,880 searchengnesin detail. We also
demamstratea possibility to constrict metacta for com-
plex query Searchsiteswith complex queryretum lists of
records which vary site to site. Integration of suchvari-
ousrecouls is not as easyas integraion of lists of URLs
which are retumed from simple searchsites. Metadataof
records and matchirg betweenfields are keys to aggega-
tion of searchsitesof comgdex quer. Thoudh thetametis
limited to searchsitesin this paper we think that a simi-
lar technque canbe appliedto the more gener& Web ser
vices[14].

2. SMPLE QUERY VS. COMPLEX QUERY

The numter of text input fields is the main differenceof
simplesearctengiresandcompgex searchengires. Google
is a typical examge of siteswith simplequely with single
text inputfield (Fig. 1).
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Fig. 1. SimpleQuerySite

Theanalysisof the numter of text input fieldsis shavn
in Tablel. A text inputfield is formed by an HTML tag
(INPUT type=tet) and(textarea. Therearemary (INPUT
type=edt) in thelastinvestigaion [15]. But “type=edit” is
consideed asthe omissionof typeattribute. It is notin the
standarcdbf HTML. Defaultomissionis “type=text”.

In geneal searchengires, a searchkeyword (query) is
setin text inputfield. Thereare559sites(19.4%) thathave
singletext inputfield. Therearel,541sites(53.9%) which
usemultiple text input fields. This figureis muchlargethan

Table 1. Number of Text Input Fields

numbe 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. SearclSitewithout text input field

pulldown meny checktox andradiobutton | 48
HTML frame document 547
refresh,jump 24
script 27
conrectionerrar 134

| total | 780 |

we expectedbefore We cansaythatmorethanhalf search
sitesareproviding comple ques.

Typical examples are searchsitesfor books wherethe
title of the book andthe nameof the autha is specifiedin
multiple text input fields asattributesfor thebodk (Fig. 2).

Thereare780excepional searchsites(27.1%) whereno
text inputfield is found. Table2 shavsthedetailedanalysis
of the sites.48 sites(1.7%) areproviding a searchfunction
with pulldovn mens, checklmxesand radio buttons. We
werenot ableto analyz somepages. Typical reasonsare
that the tool usedfor the expeliment canrot handlepages
with frame,jump andscripts(javascrif, VBscript), thatthe
site usesa cookie or the refererandthatthe pagedoesnot
exist.

3. QUERY OPTIONS

Evenin asearchsitewith singletext inputfield, optioral in-

formation areaugmetedby pulldovn ments, checkboxes
and radio buttons. The nunber of siteswith designsed
numbe of commpnentss shovnin Table3. Pulldovn menus
arecontainedn 57.4% sites. Ther is a searchsite with 35
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Fig. 2. Complex QuerySite

pulldovn ments. The average of the numter of pulldown

ments is 5.3 andthe averagesof the number of thechoices
contairedin a pulldown menuare12.3 The mostcomgex

pulldovn menucontans 1,495 choices. 21.4% siteshave

checklmxes. The averag of the number of checkbaxesin

asiteis 11.5 Thereis a searchsite with 206 checlboxes.

29.%8% siteshave radio buttors. The averag of the number
of radiobuttonsis 5.9. Thereis a searctsitewith 113radio
buttons.

Most of searchsiteswith multiple text input fields pro-
vide searchedor specificrecords. But thereare someex-
ceptiors. Library of YamarashiUniversity ° hasmultiple
text input fields. But it is to construt logical quey with
multiple keywords (Fig. 3). Ther is anotherkind of ex-
ception wheredifferent searchservicesareprovidedin the
samepage.

4. CONSTRUCTION OF METADATA FROM
COMPLEX QUERY FORM

We classify searchsitesinto threegroups accoding to the

numter of text input fieldsandtheattributesthey represent.

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

Shttp://licfather.lib.yamanashi.ac.jp
/ oudan/ i ndex. ht m

Fig. 3. Logical Query

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

(C) Siteswith multiple text input fields of differert at-
tributes. Eachkeyword specifiesthe field of recod
thatis beingsearchedThe sitesof this grouparetar-
getsof this paper

Most siteshave pulldown menuscheckbaesandradio
buttonsaswell. An indication order, a numter of indica-
tions,atargetof databases rangeof dataandafield name
arespecifiedby thesequey options.

Thesearctsitesof thetype (C) areclassifiedandshovn
in thefollowing.

A field nameis associatedo eachtext input field. It
is displayedn theleft or thetop of thefield.

A pulldovn menuis associatetb eachtext inputfield.
It is displayedin theleft or thetop of thefield. That
is the nameof thefield to chocse.

In both cases,metadatacan be formed by collecting
thesefield namesand classifyingthem. The following is
anexampe of sucha metadatavhich we construted from
complec searctsitesof libraries.



Table 3. # of Comporents

# of # of sites

commnents|| pulldown menu| checkba | radiobutton

0 1,227 2,263 2,03

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 , , , , . )

LAUTHOR, ,

5. CONCLUSION

In this paper we repated an analysisof 2,880 searchsites
andtheir searchforms. It turnedout that more than half
of siteshave complex quer form with multiple text input
fields. Most of suchsiteshave menuscheckboxesandra-
dio buttonsasquel optiors. It is pointedout thatmetadata
will be constructd by extracting the names for text input
fields.

Metasearchengine are expected as next geneation
searchenginesof high quality searchresult. Eachindivid-
ual searctengineis evolving towardcomplex quely. There-
fore,automaticggeneationof metadatdrom comple query
is importantfuture work.
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