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Web Search Assistant

m What is it for?

Assist a user in composing search terms for use in a
Web portal

m \What does it do?

Data Mining of OWL KB

= Query the KB and find nodes that match user’s search term
(via Jena)

m Allow users to traverse the ontology KB graph, including
Inferred nodes (via Racer)

= Allow users to lookup the definitions of the terminology they
are browsing (via WordNet)

Web-based user interface



Web Search Assistant

m How are we assisting Web search?

Help a user map a concept or thought to jargon
needed for Web search

Help a user discover terminology in a domain

Help a user feel confident that the terms they are
finding are relevant

m Why?

Getting productive results from a Web search portal
can be difficult when you are unfamiliar with the
domain knowledge of a subject

= No metadata for web content

= Navigate through brute force indexing
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Motivation for Project

m Attempt to create an application that can
leverage a KB in a simple way
Learn about the middleware tools used to interface
with a KB
m Participate in building an application that would
be useful enough to motivate further ontology
development
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Assumptions

m Ontologies are valid and available
m Ontologies are of manageable scale
m Ontologies are marked up in OWL
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Users

m Who is the audience for the application?
Average Web surfer

Does not need to know about OWL or other kind of
KB

Has the need to find terminology to “zero in” on Web
content in an unfamiliar domain



Web Search Assistant

m What are the benefits of OWL Ontologies?

Depict explicit Knowledge Representation (KR) of
domain

m Represent a real world domain in terms of objects and
properties

Use of semantics to depict relationships between
classes and between individuals

Ontologies are machine processed stores of human
Interpreted knowledge

OWL is extended RDF/XML and is suitable for Web
medium



Architecture

Search Assistant Application + KB

Web Search Portal (Google, etc)
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Architecture

m Tomcat Application Server
Java Servlets

m Racer Server
JRacer API

m Jena Libraries
OWL API

m WordNet
JWNL Java WordNet DB Interface



Architecture:
Model, View, Controller
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Example of Geography Ontology

# Geography Protégé 2.1.1
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User Interface

m Initial screen is simple input HTML form

22 HTTP 404 Not Found - Microsoft Internet Explorer provided by Comcast
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User Interface

2 Web Search Assistant - Microsoft Internet Explorer provided by Comcast |;||§|E|
Cc

File Edit Mjew Favorites  Tools  Help

eBack = \_/I |ﬂ @ ;j }:\J Search “3‘;:( Favorites erﬂedia ﬁ‘} [_:v :; Iy_fl v _J ﬂ @ ﬁ

Address | hittp: fflacalhost ;8080 thesis-app response 1, htm V| Go o Links ®

Search Assistant

Search String: "City"
"City" is a Class

Paents of "CITY" | Children of "CITY" | Siblings of "CITY" | Instances of "CITY" |  Attzibutes of "CITY"
Body of land Capital City Country Mesico City el O]
EEy e Rio de Janeiro
State Cape Town

@ 5} [y Camputer
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User Interface

3 Web Search Assistant - Microsoft Internet Explorer, provided by Comcast
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File Edit Miew Favorites Tools Help C
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Search Assistant

Search String: "'City State"
"City State' is a Class

Parents of "CITY
STATE"

City [Def] (Sel

Children of " CITY
STATE"

Siblings of "CITY
STATE"

Capital City

Instances of "CITY
STATE"

Singapore " Located in Country

3 3 Def
Vatican C4 Lecated in Conbnent

Mg@g;

Attributes of " CITY STATE"

@ Done

:J My Compukter
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User Interface

2 Web Search Assistant - WordNet - Microsoft Internet Explorer provided by Comcast |:||E|[g|
File Edit Wiew Favaorites  Tools  Help C

x_/} e v \ﬂ @ ;j /.__xj Search “E;:(’ Favorites eMedia 6‘3 [_:v .:;,_ Iy_j| v _J ﬂ @ '3

Address | htkpeflocalhost: 8080/ thesis-app wn] il v Gn:u Links **

The noun singapore has 3 senses (no senses from tagged texts)

1. Singapore, capttal of Singapore -- (the capital of Singapore; one of the world's biggest ports)

2. wingapore, Eepublic of Singapore -- (a country in southeastern Asta on the sland of Singapore; achieved mdependence from Malaysia in 1963)
3 singapore -- (an sland south of the Malay Penmsula)

&) Done “f My Computer




User Interface

2} Web Search Assistant - Microsoft Internet Explorer provided by Comcast

File Edit Miew Favorites Tools  Help c
1 & A = o' . . = A [

(€ @  [¥] B @0 P seareh FIrravotes @rede ) (3- Iz ] - [ Fel @ 3

.ﬁ.gdressl httpe flocalhost : @080)thesis-app response2., hitml| vl Go Links **

Search Assistant

Search String: "' City State"
"City State' is a Class

Parents of "CITY Children of " CITY Siblings of "CITY Instances of ""CITY
STATE” STATE" STATE" STATE”

i Capis Ciy e
Vatican Ci Located m Continent

Has Capital [Def] [Sel]
Has Language  [D=f] [S=1]

Attributes of " CITY STATE"

#&] Done ¢ My Computer




User Interface

2 Web Search Assistant - Microsoft Internet Explorer provided by Comcast

Fil= Edit Wiew  Favorites Tools  Help C
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Search Assistant

Search String: "Singapore"

"Singapore' is an Instance belonging to Class: City States
Class of Parent Class of Siblings of Attrbute names of Attributes values of
"SINGAPORE™ USINGAPORE™ USINGAPORE™ "SINGAPORE™ U"SINGAPORE™
City State City Watican City Located in Country Singapore
Country Located in Continent Asia
Has Capital Singapore
Has President =. 5. Mathan

@ :ﬂ My Computer
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User Interface

<3 Web Search Assistant - Microsoft Internet Explorer provided by Comcast |Z||§|r>__<|
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Search Assistant
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Search String: ""Singapore'

"Singapore' is an Instance belonging to Class: City States
Class of Parent Class of Siblings of Attirbute names of Attributes values of
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Design Decisions Pending. ..

m How much of the restrictions and OWL
semantics would be helpful to the users?
cardinality
equivalentClass
differentFrom
sameAs

m Visual reference to KB graph traversal



«
Conclusions

m Build it and they will come. . .
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Questions/Comments
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