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N
-ABSTRACT

The advancement of Information and Communication Technology (ICT) encourages
academics and researchers around the world to exchange information and collaborate with each
other. In particular, research documents have been distrbuted over the Intemet, Academics and
researchers can then search and collect such documents casily comparing to the traditional way of
paper-based collections. However, the vast amount of information available on the Intemet raiscs
the need of search and navigation methods to facilitate the tasks of Intemet users. In this thesis,
the authors therefore propose a web-based application that enables academics and researchers to
search and navigate through research documents available on the Internct. We observe that while
the search method can facilitate the document hinding fask, it is not easy for users lo choose
appropriate keywords for searching. We therefore provide the navigation feature to allow
researchers fo browse through a collection of documents as well as tag clouds to allow filtering of
search results. To improve (he accuracy of search results, we use the concept of ontology. While
we focused on the concepts related to Computer Science and Engineering, the proposed method
can be adopted to search documents in other contexts. Qur experimental results have shown that
the ontology-based search method can improve the accuracy of search results, and the variety of
navigation methods allows users to have different views of infonmation, which is useful when

performing different types of data analysis.
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<editor > Clirlon Jeflery </edior >

<edi‘lor.>Jo-ng—Deok Choi<feditor >

<editor >Raimondas Lencevicius <fedifor

<lille>Proceedings of the Sixih Internalional Workshop on Automated Debugging,
AADEBUG 2005, Monterey, California, USA, September 19-21, 2005 <Aille>

<booklile> AADEBUG </bookile>

<year>2005<lyear>

<url>dbjconf/aadebugl/aadebug?005 himi <furl>

<publisher > ACM</publizher >

<izbn>1-49593-050-7 </istn >

<jproceedings >

1111 3.3 5wwaziBuauod Proceeding
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Article Lﬂumuuﬁmswazwﬂmm Article miLﬁUﬂlu'ﬂUﬂUﬁQQﬁ’lHiU book journal

LG proceeding ﬁ'\‘igﬂﬁ 34

<arlicle mdate="2008-09-12"key ="journalsMinel/TsaiPLLOS" >
<author >Hsien-Ming Tsai<fauthor >
<author>Ai-Chun Pang <fauthor >
<authior >Yung-Chun Lin <faulhor >
<aulhor >Yi-Bing Lin</author >
<litle >Repacking on Demand for Hierarchical Cellular Networks. <Ale >
«<pages>7 19-728 <jpages>
<year>2006 </ear >
<yolume>1t<psolume >
<journal>Wireleas Melworks <journal >
<number =6 </humber >

<e3 =hiip.fidx dot.oraf10.1007 /3 11276-005-3626-6</ae >

<url>dbAournalswinetAvinet 1 1 Mmi#T saiPLLDS <Aur =

<farticle >

71U 3.4 5waziBoavas Aricle

Inproceedings 1WWa LA 93 10018 0A YDA Content Y84 Proceedings A931/A 3.5

<inprocesdings key ="conffaadebua/Pugh0s” mdsle ="2006-02-13"
<author >\Wliam Pugh</aulhar >
<ltle>Keynole talk: Advice to bug hurters. <Adle>
<pagsss1-2<jpages>
<year 2005 <year>
<crossrel >corffaadebugf2006 <fcrossref»
<bookiitie> AADEBUG </booktille >
<ee>hitp fidoi.acm.ora/10.1145/1085130.1085 131 <fee>

<url=dbfconffaadebugfeadebug2005 MmiEPughQs <furl>

<Anproceedings>

311 3.5 5waziBoAYe4 Inproceeding

Incollection hutunaR451002188AUB4 Content Y99 book #3317 3.6
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<incaliection mdste="2002-01-03" key ="book afacmkim35/Garcia-MolinaH35">
<guthor >Heclor Garcia-Molina</author =
<guthor >Meichun Hsu<faulhor >
<lille > Disiributed Databases.<file=
<pages>477-493<hages>
<year>1985<fiear>
<booklitle >Modern Database Systems <tookiitle >
<uri=dbbooks/collectionskim35 html#Garcia-MolinaHI5 <furl>

<finrnlertionz

717 3.6 1enz1BoAYES Incollection

ﬂ 1 o P2} — [] 49’ v o ar =
User Content 1IUAINUIUASIDOANUser 9 Content wﬂmmawuqnu'lmm m;ﬂ‘n 3.7

<uzerContent key ="lfearbcpe/database 1 bt
<username >jearbcpe <Aisername >
<lilie >database 1<AMlic>
<author >jearbepe <fauthor >
<permigsion >public </permizsion>

<fuzer Content >

311 3.7 51002180A903 User Content

b) ER - DIAGRAM 993 DBLP Data Sources
MN9D o) DBLP XML URaz Entiry 923duius sy 319 Entiry nenquiayaves DBLP

mmmﬁﬂzﬁami‘lu Entity Relationship Diagram 1ﬁ,ﬁ’~1§ﬂﬁ 38

Uit 3.8 uaaalnssadra ER - DIAGRAM ves DBLP
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3.2.2 19nT13 (Publication)
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UM 3.9 Ae1aNA15 Publication
3.2.3 Ontology
d’ L . . Aoy b | ar
TulassamilezeenuuurazWan Web  Application NiUBYAONT 158198 INNYIAY

» ]
Compuler Since and Engineering Lmﬁumngﬂﬁ 3.10 Tﬂuﬁﬂ’fﬂgammn DBLP (DataBase systems

and Logic Programming) ICY Ontology ﬁﬁmfli’fﬁu“lmnm: DataBase Uiz Artificial Intelligence
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317 3.10 uames 10AZ1DUA Ontology AI&DB

Ontology 1iludnuazniniunldussero TnsaaHaaranuduiuiysaszuurm
Tnupnuudadusn Faluitadanuaulsludn Computer science 1111599989 DataBase 1@z
Antificial Inteiligence 1111550704111 Onfology uﬁ’n:'lﬁ’é’agﬂﬁ 318 Faiwndewdhu XML u
dan
<RDF>

<l--Lvl-->>

<concept name="Compuicr Since" id="1">
<synoname name="cs"/>
< hasChild id="2"/>
< hasChild id="3"/>

<fconcept>

<I--Lv2-->
<concepl name="arlificial intelligence" id="2">
<synonaiie name="ai"/>
<subclassof id="1"/>
< hasChild id="4"/>
< hasChild id="5"/>
</concept>

<concepl name="database" id="3">



<synoname name="db"/>
<subclassof id="1"/>

< hasChild id="6"/>

< hasChild id="7"/>

< hasChild id="8"/>

</concepl>
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¥
= ar  ar o [] o @ ar 4
Iﬂﬂﬂﬁl‘l‘jﬂuﬂ&’BIi‘]J1Uiﬂ‘i@’ﬂ‘gNllfI&’,ﬂ‘]13Jﬁ11ﬂ‘Ll'ﬁ‘lli’]x‘!fi:i‘lJ‘lJN”IuI‘Huﬂu‘]JUﬁ1ﬂ1I‘]ﬂJTﬂtm

SwazBoadail
concept name
synoname name
subclassof

hasChild

| o
8 Yo lHuaiiu

=4

A A ) ar o) : '
(4] ‘m‘nﬂ31nﬁmﬂmnaunumawainuﬂuu

]
o

fl
P= o ] ] o’;
Ao A1ALNVBa IHUANBIII(Parent Node) 109 THUATIY
F-}

f

¥
w o

9 @1AUAYDY 1RGN (Child Node) Manuaiithmes Tuuaiiu

~ 4 Ea’ ot 1 ¥
t318117300F110 Ontology H1ad130uq 18910 Lvz Trua Al Aage lali]

<t--Lv2-->

<concept name="artificial intelligence" id="2"> : ¥a 1Mua artificial mtelligence , id =2

<gsynoname name="ai"/>
<subclassof id="1"/>

< hasChild id="4"/>

< hasChild id="5"/>

<fconcept>

3.2.4 UNNY (Tags)

1 .
Yo am
- TnuaveLived ai 710 cs 1A cs it id =1
: Tﬁuﬁgm}m ai N9 Search 1@y Search 3 id = 4

: InuAgnues ai fio ML, Tag ML 1l id = 5

. o ] a - A o & o
AT NUser 1.%0151]10 ANV d31A mﬂuqamwﬁmulﬁumq %9 Tags Ao M

a e dll L] W & d'
MAguBIuAIN ey w0 lunsAum A 3.1
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<?xml version="1 0" encoding ="ut{-8"7>
<usertags>
<uaerTag user="fearbcpe™
<lags key ="learbcpedest txt">
<lag>compuder <ftaq>
anote >lest<ota >
<fags>
<lags key="jearbcpeidetElement fx{">
<lag>lest3<Aag>
<nole>test3<hote>
<flang>
<lags key="booksfacmikim35/DitrichDs5">
<lag>lest2<fan> .
<nole=lest32 <hcte>
<flaga>

310 3.11 uaaaswaziBoa Tags

3.25 '!’l’Buﬁmﬂﬁl'l'i’ (User-Confributed Content)

4 ar =] 1 =
User Contributed Content 1191180154 User a1 Inaaui 13 lugiudeyaszsiiswazibon

AU 3.12

<#xml version="1.0" encoding="4-6"7>

1 <userContents>

1 <uzerContent key =']earbcpeMe6_apphcalion Axt">
<u3zername >jearbepe <uisername >
<lille >web applicalion database dalabase <Aitle >
<conversation>jearbcpe say : lest <fconversation>
<conversation=jearbcpe say : dalabase <fconversation>
<author >jearbcpe </fauthor »
<permisgion >contact <fpermission>

<fuser Content>

3141 3.12 namaswaziBorena1si User S1inanld

3.3 mutdndedoya (Data Access)

» r
ahimshdsdeyauazmsisonlFadeyanin Daa Sources Tavlassnmiile Ling 44

»
=]

ansonzsonld Data Sources 1884
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var key = Request.QueryString["key"];
var xd = XLlement, Load{MapPath("~/App Data/database.xml"));

var queryTitle = [rom b in xd.Elements("baok™)
where b.Attribute("key"). Value. Equals(key)

select (string)b. Element("title");

¥ ¥y e ' = ch A .
‘i]"lﬂiﬂﬁ LING ‘U'Nﬂui]zlﬂuﬂ"l‘i‘ﬂ101H1Nﬂ3uﬂﬂ\1ﬂ15 query "]Nl“ﬂuﬂ’lﬁ'ﬂ@‘ﬁﬂ Title Y949
ar 1 é o A Vet - d'a'. 1 = ¥ as . B ]
ﬁuqﬁ’mauﬂmm:umﬂuh Iﬂﬂﬁl'ﬂu Attribute N¥DI1 key URAIATINY Query String mqnﬂuﬂwm

[ »
f)s key Neau17D URL 499 page 11

o d 4
3.4 nyusaedlailesmnd (Hypertext Model)
. . ar ¥ o J 4 A & .
Web Application 113 Wazalsznon Set voaniudumnisg dudeu loeiulaoHyperlinks

18 Web Application ity 1WAz mIA51If 3.13

1 I - Search Advance Seath

Homepage

M’I Views of Conferences l—'l Delail of Conference ]—'L Views Content ﬁDaaﬂ of Contenl !

I—_,’ Add Tag and Mote ], I
I Jourmal I——l View of Jowmal I——-| Detail of Journal |

RN 1
. | Add Tag and Mote

I—W Views of Book '_’I Detail of Book I_'l Views Contenl "_’I Delail of Conlent |
' L___ﬁ _ ,| Add Tag and Note 1_, e ____J

User Conlert ‘—— -I Views of User Cortent ]—1 Detail of User Corgent ,—'I Update User Content I

I Add User Conlent ] L Add Tag and Note |

Hl o o
70 3.13 wanalnsaadia Sec voantindume nsduduenaisdedaTaold onology
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3.5 MIAUN (Search)
vInunii 2 irdoh 2.5 115 Scarch 1Y Basic Search tag Advanced Search 019 liiifivawe
¥
lunisudumdoyauazernlins smuaamdosnisdldon lulasensisaiansyaums

¥
Search faae il

3.5.1 iImnIn (Meta Data)
o o ¢§' " — H
nlunisAunideyalusedy Meta data 39 Meta data ﬁaﬂ1aﬁu1u%'auaﬁ?ann1aﬁaﬂ’fnuaﬁ
8N WoLBoAYBITBYA (data about data ) 1uTﬂiamiu 15un15 Search VINITWALIBIAUDA

111“’(1'81?]1]11'1411]’)103!{]“ ‘Bﬂﬁux‘lﬁﬁ] ‘HE)NLI?N Aninfun d‘luﬂu Tay Search gmsuaua DBLP

3.5.2 1anM3 (Publications)
{$hm3 Search 917018 Content mnf]muammuimanms Ta0nMSAUNIAIY keyword
11ﬂmuammﬂ“luwnmﬂﬁuiﬂsamsmum Content mmmﬂnmsmﬂu'lﬂug 1mjﬂnam‘n'lﬂm
viIna s maauuiu B5umsi User s Tnan'ld nazinivienms Request 711114 URL udada

ANTUWDLBNTT N3] Content AABINITVINS Search

3.5.3 Ontology

v

il Search Tao1¥1dnn15909 Ontology «mm'lm’ﬂﬁif’fuﬁwaga‘lé’memummﬁmms
Bewu oz mﬂ'imﬂlagammmnuwmanmﬂ

20017 Search Taol9ndnn13ve3 Ontology 9 ld0ng1li 3.7 Lf}mﬂé’fmmsmﬂ'ﬂnn
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.

lﬂfJ'J‘llEN ‘H\‘iﬂﬂﬂ Depth-first search , Breath-first scarch 4182 Uniform-cost search ‘Nﬂ"mﬁnﬂ‘iﬂﬂ
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Uniform search 32 @UWUBMU Inform search Lﬂuﬁ'u
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3.5.4 Ny Search ﬁ'l%'faynmn Metadata, Content 1122 Ontology
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<] Semantic
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i
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1. Search 1111 Ontology Tasmsrimaaz i Taunia Rate Tu'ld Ontology Hiatha'ly
r- | 1 ar ;
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<teLv2-->
<concept name="artificial intelligence" id="2">
<synoname name="ai"/>

<subclassof id="1"/>
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< hasChild id="4"/>
< hasChild id="5"#>
</concept>
£ A =1 [ ] 3 o
9 Wdvziu1aa anilu subclassof 84 Tnua 1 1y Ontology Hunfe Computer Since
a = - da ) . P W
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3.6 3¥u1IM4 (Navigation)
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Gird view

Conference

Journal

B i Repeater view

User Content
Tree view
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Garland Pyblithing, New
A Dan Definition Faculity [or Prozramming Iangwizet 1967
York
A Guide 19 DBZ, 2nd Editien Additen-Weiley 1982
A Guide to SQI, Standard, Isd Edition Addison-Werley 1993
A Guide te SOL Standard, 4eh Edivien Additen-Wetley 1997
Lemical L ¢ ferData and KnswAedgs Bager. Cemputer Science Pougg 1938
Gastand Publithing, Hew
A Fractical Ferymal Sernantic Definition and Verdicziion System for TYPED LISP 1974
York
Garland Poblliking, Hew
A Procevcer Desizn for the Effwcient Implernentation of APL 1%
Teork
A Relupgelable C Comyiler; Detizn and Implementation Additon Weiley 1995
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Active Databare Detign. Germany
Aditract Interpretatien of Declarative Lapguapes Ellis Herwsod 1497
Iufix Verlag, S1 Augwitin,
Access Controdin OpjectOrlented Fadermned Database Systems. 1998
Gunmmany
Adagtive Hewenale Hetze und ihre Anvrendung alt Modelle der Entwrickfung keortikales Infix Verlaz S1. Avgmitin,
1953
Kastea Gemmany
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Book

Tille : A Data Definition Facility for Programming L anguages

Author - Thomas A Standish

ISBH - 0-8240 4422-3

Fublisher ; Gadand Publishing Mew York

- Xear: 1967

Tille ; A Guide to DB2, 2nd Edilion

Author: C.J. Dale

1SBH : 0-201-09428-2

Publisher : Addison-Wesley
Year: 1938

Tille : A Quide 1o 8QL Standard, 3rd Edition

Author: C.J. Dale
ISBN : 0-201-55822-X

Publisher ; Addison-Wesley
Year: 1993
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1. Auml nderungskontrolle in deduktiven Dajenbanken,
2 A Data Definition Facility for Programming L anguage s
3. A Guide 1o DB?2, 2nd Edition

4. A Guide to SQL Standard, 3rd Edition

5. A Guide 10 SQL Standard, 4th Edition

6. A Logical Language for Dala and Knowledge Bases,

7. A Practical Formal Semantic Definition and Verificalion System for TYPED LISP
8. A Processor Design for the Efficient Implemeniation of APL

9. A Retargelable C Compiler: Design and Implementation

10. A Tour on TriGS. Devolopment of an Active Systemn and Applicaiion of Rule Palterns for Achive

Database Design,
page: 1234

31 3.18 gnninaasIemsToaIYY Master detail view
i+ A

B

Bedarfsonentierie Dignslvermittlung in vernelzlen Systemien.

Begleitende Monlageablanfplanung fuuml r ein sensorgest unmt Lztes Zweiamm-

Manipulalorsystern,

Benulzeranpa szlig bare semanlische Sprachanalyse und Begriffsrepr aum! s entation Fuwmd r

die mediz.,,,

Betriebssysteme: Parailele Prozesse, 3. Auflage

v Building an Objecl-Orjented Database System, The Story of 02
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3.7 mﬁ'ﬂmi'fllqnlfﬂff (User - Contributed Content Management)
fu szvufiamnso sy User Fszvuszuunduduenaisdress lavle Ontotogy 1A
Bawni Taons Taw User annsafznssviidame i
3.71 ﬂiz’ﬁﬂfl‘ﬁ (User Profile)
ludunaassivaziBoadoyavea User tite Login Yogszuy TnouaasswaziSuaded

gﬂ VD3 User ,First Name, Last Name, E-mail #a% Your Group Y94 USER ﬁ'\igﬂﬁ 3.20



Yowr Profile

First Name : Kaka

Last Name: M adrd

E-mail: kaka@hotmail.com

Yom Group
1=l Group
i; Football

torres

Creale Group

aﬂﬁ 3.20 uamg Information 499 User

3.7.2 MIaunul (Conversation)

User amnsnfivzauningzn i ldiussu Conversation fag1lii 3.21

Conversation

Jearbepe ( 10/3/2553 12:12:15 ) say : Thank You,
bask ( 10/3/2553 12:11:18 ) say: You can find from list wview.

Jearbepe ( 10/3/2553 12:10:33 ) say: [ want vol 2.

=
L iy

j‘l.lﬁ 3.21 521V Conversations
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User aunsafieza$s Group udniudowdhuneglu Group fadin'ld dagali 3.22

@ Group
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Creale Group

3I.|ﬁ 3.22 1af39 Group Y09 User

3.7.4 mayFInd (File sharing)
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IILvoaenmINIMUATiRLBERN
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M) fesasidmssn hasnveasnms iy @ innsAuAudagli 4.2

Precision = ¥ cormrect classes found / # correct found

71 4.2 @un15713M7 Precision

A o 1 o o b 3 A Y A 1 = Y
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Recall = # correct classes found /  # classes found

Ui 4.3 qaunsmMsn Recall
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"ll'm‘i'Iﬂﬂzlﬂﬂﬂlﬂm‘WﬂH'1J33!'1]'”1J5¥ﬁ'ﬂ'ﬁﬂ'lW“UﬂQ'iS‘U‘lJﬂﬂﬂ'} F-measure Iﬂﬂﬂ'l'lﬁfl] n
AuNIAIUN 4.4
F-measure = (2 x Precision x Recall)/(Precision + Recall)

31 4.4 qu,Msn 1591 F-measure

4.1.2 NaMINATOL
1. Metadata
d. d.. ar =1 =
MIn4d.l ﬂ'l‘i'l\‘l‘lflﬂﬁﬂﬂlﬂﬂ?ﬂﬂi%ﬁﬂﬁﬂ’lﬂﬂﬂﬂ

STVUNIAUNNONEI581983 TAUMIAUN LY Metadata

fanld 1ONT5 .
Tuns correct correct classes Precision Recall F-measure
Aum -classes found found found
Search 23 25 65 0.92 0.38 0.54
dbms 5 S 51 | 0.09 0.17
query 18 24 60 0.75 0.3 0.43
sql 5 5 30 1 0.17 0.29
XPath 0 0 22 0 0 0
ﬂ"g;‘lJ 10.2 11.8 45.6 0.73 0.18 0.29
2. Content

ﬂ‘ dl g < oy
MINN 4.2 A1 1adoineIalsz@nsninusa

FEUUMIAUNUBANT; 01999 1AsMISAUN VY Content

LBNA3
ﬁ'l‘l?'lﬁl‘i’f correct correct classes Precision Recall ¥-measure
lums | classes found found found
Aum
Search 35 56 65 0.63 0.53 0.57
dbms 3 6 51 0.50 0.05 0.09
query Il 21 60 0.52 0.18 0.27
sql 6 10 30 0.60 0.20 0.30
XPath 0 0 22 0 0 0
gl 1 18.6 45.6 0.45 0.19 0.25
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3. Ontology
MR 4.3 s vadouiteTalszAnEn muns
TEUUNMIAUAUDN 591D REA13 AU Ontology
ERLAL eI
Tums correct correct classes Precision Recall
Y F-measurc
AN classes found found found
Search 41 58 65 0.70 0.63 0.66
dbms 38 52 51 0.73 0.74 0.73
query 32 48 60 0.66 0.53 0.59
sql 19 48 30 0.39 0.63 0.48

XPath 18 48 22 0.37 0.81 0.50

asl 29.6 50.8 45.6 0.58 0.64 0.60

L]

4, 5 Search #1

# %’%’ﬂgamn Metadata, Content l1aZ Ontology

= A4 o a o
MINN 4.4 ﬂ'li'l\‘mﬂﬁﬂUlW?)')ﬂ‘IJ‘i&’ﬂﬂ'ﬁﬂﬂ“l‘llﬂﬁiz'UUﬂTiﬁuﬂ'l

1N a391989 lasmsAumuwy ms Search 7 149ouaTINMetadata, Content 1582 Ontology

mnly

1B
Tums ~ correct correcl classes Precision Recall F-measure
fum classes found found found
Search 63 79 65 0.79 0.96 0.87
dbms 49 55 51 0.89 0.96 0.92
query 56 71 60 0.78 0.93 0.85
sql 28 52 30 0.53 0.93 0.68
XPath 18 48 22 0.37 0.81 0.51
aql 42.8 61 45.6 0.70 0.93 0.77

Q
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FRLIHEF] View
Grid Repeater Master detail Tree
1.Conference/Book/Journal
- List 52% 84% 74% 86%
- Detail 76% 74% 82% 72%
2, Paper
- List 50% 2% 74% 90%
- Detail 62% 60% 66% 66%
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