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Abstract

Semantic blogging is a recently emerging technology that attempts to solve the problems
of traditional blogging by integrating the features of the semantic web. However, the
semantic capabilities currently implemented for semantic blogging are still limited. It is
difficult to obtain blog entries relevant to a topic in an aggregated and organized form. A
new framework for semantic blogging has been developed capable of organizing results
relevant to user requirement. The framework attempts to provide more effective navigation
and search by exploring semantic relations in blogs. The framework has been constructed
by extending the Blojsom blogging infrastructure. Ontology has been introduced to utilize
semantic relations, enhanced by inference. Blog entries are mapped to the ontology using
language processing. Search results are organized by introducing semantic aggregation.
Blog entries are enriched by metadata and an annotation mechanism has also been
developed. The framework has been tested and evaluated by implementing a system for
computer department domain ontology. Experiments have shown quite good results.
Positive feedback about the effectiveness of the system has been obtained from the users.
Enhancing semantic blogging, by utilizing ontology to find semantic relations, provides
better results with more effective organization and navigation.
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Chapter 1
I ntroduction

1.1 Background

A blog is a web-based periodic publication, usually in reverse chronological order and
serves as a personal journal. Bloggers write on a variety of topics and organize contents
under various categories. Blogging has become popular on the web and is growing rapidly
(Sifry, 2005; Rainie, 2005). The proper utilization of blogs can prove significant for alarge
and growing number of Internet users.

Blogging makes publishing information on the web very easy, unlike web sites which
involve more elaborate plans and technical efforts. A community often has to dea with
snippets of information. Blogs are ideal for dealing with snippets rather than transient
means like email or maintaining a centralized database (Cayzer, 2004b). Blogging provides
a way of communication about resources on the web. It can be a powerful tool for
establishing and maintaining an online community. Blogs are user-oriented providing
personal spaces for users on the web. It motivates higher rate of timely information
publication. Blogs have become a huge decentralized store of abundant information and
opinions on awide variety of topics (Cayzer, 20044).

However, filtering, organizing and navigating blogs is a challenge in traditional blogging.
Bloggers are free to publish information on any topic and categorize entries as they like.
Different bloggers may use different classifications but assigning of blog entries to
categories may not be perfect. It is difficult to find out blog entries related to a particular
topic (Cayzer, 2004a).

Semantic blogging is a technology that builds upon blogging and adds semantic structure
to the blog items. The blog items are enriched with metadata. 1tems may be classified using
ontologies. Semantic links may exist between items (Cayzer, 2004b). Semantic blogging
uses desirable features of both blogging and the Semantic Web to deal with the challenges
of traditional blogging. The semantic web is well suited for incrementally publishing
structured and semantically rich information. On the other hand, the easy publishing nature
of blogging can boost the semantic web by publishing enough data and resources (Cayzer,
2004a; Cayzer, 2004b). Semantic blogging can help users discover items of interest in
blogs. Navigation through the blogosphere can be more flexible and meaningful due to
interconnections among various items and topics. Aggregation of useful materials across
multiple blogs and the semantic web is possible. Semantic blogging can extend blogging
from simple diary browsing to informa knowledge management (Cayzer, 2004b).
Publication is easy in semantic blogs too because only some additional metadata data have
to be added compared to traditional blogs. The users do not need to put any effort to enjoy
the additional features provided. Hence, there is not much effort added in using a semantic
blog instead of a conventional one. The rich metadata and semantic structure work behind
to give the user the added value experience of semantic blogging.



1.2 Statement of Problems

Few experimental systems have been developed for semantic blogging including the
semantic blogging demonstrator for the SWAD-E project (Cayzer, 2004a; Cayzer, 2004b),
the semantic blogging environment based on Haystack (Karger and Quan, 2005) and
Semblog: Personal Knowledge Publishing Suite (Ohmukai and Takeda, 2004). However,
several problems still exist in current systems as listed below.

1. Only few semantic capabilities have been introduced in semantic blogging.
Basically, blogging has been enhanced by the use of rich metadata only. Semantic
relations betweens blog entries have not been explored.

2. Current systems do not aggregate and organize blog entries related to a given topic.
It is difficult to generate useful collection of materials from blogs on a topic of
interest.

3. Different categorizations used by different blogs are not compatible.

4. Navigation and search facilities are limited and do not explore semantic relations.

1.3 Objectives

The aim of the thesis is to build a framework for semantic blogging which offers better
semantic capabilities compared to the existing systems. The system should provide
semantic capabilities to deal with the issues mentioned in the previous section. The work
attempts to make the system capable of aggregating and organizing relevant blog entries by
utilizing the ontology of the concerned domain. The objectives of the work are as follows.

1. To develop a new framework for the easy publication and better utilization of
information resources in blogs using semantic blogging, with the following features
a. Aggregated and organized results from blogs, relevant to information
requirements of the user.
b. Semantic relations derived from ontology and inference.
c. Navigation and search through blogs determining semanticaly related
resources.
d. RSS output with metadata
2. To evauate the proposed framework based on its effectiveness.

1.4 Scope

There are a number of possible works and considerations in the area of semantic blogging.
However, the scope of the work was limited as follows.
- A new blogging infrastructure was not built from scratch. Rather the semantic
blogging framework was developed on top of an existing blogging infrastructure.
Only single sample ontology was created for demonstration and experimentation
purpose. For application of the framework to any domain, the specific ontology will
have to be created first.
A new text search engine was not built. An existing search engine was adapted to
process user queries and perform text search on the blog contents.



Chapter 2
Literature Review

2.1 Blogging
Few definitions of blog are as follows.

“A weblog (usually shortened to blog, but occasionally spelled web log) is a web-based
publication consisting primarily of periodic articles (normally in reverse chronological
order).” (Weblog, 2005)

“Short for Web log, a blog is a Web page that serves as a publicly accessible persona
journal for an individual. Typically updated daily, blogs often reflect the personality of the
author.” (Blog, n.d.)

“A shared on-line journal where people can post diary entries about their personal
experiences and hobbies.” (WordNet, n.d.)

Blog, a short form for weblog, is a publicly accessible web-based publication of periodic
articles, usually in reverse chronological order, that serves as a personal journal. Bloggers,
authors of blogs, usually write on a variety of topics and categorize their content. Blog
entries are generally grouped by categories and dates. Blog entries may be interlinked by
hyperlinks and trackbacks.

TrackBack is a mechanism that shows a list of entries in other blogs that refer to a post on
a blog. A TrackBack “resource’ is represented by a TrackBack ping URL. If blogger A
wishes to notify blogger B that he has written something about B’s blog, A sends a
“TrackBack ping” to B (TrackBack technical specification, n.d.).

A blog may also have links of alist of recommended blogs, which constitute a blogroll.
Hyperlinks, trackbacks and blogrolls link different blog elements to form the entire
blogosphere (Cayzer, 2004a). Many blogs provide machine readable content in XML
based syndication formats like RSS. RSS-aware programs or news aggregators can keep
track of blogs by checking their RSS feeds and displaying recent items from each of them
(Pilgrim, 2002).

Blogging incorporates three distinct, key concepts (Karger and Quan, 2005)
1. Enabling users to publish information in small, discrete notes, unlike carefully
organized web sites.
2. Decentralized, per-user publication. Generally, blogs are identified with the user,
not the subject. Blogs exist in a decentralized way on different servers.
3. Exposing machine-readable data to allow blog entries to be aggregated.

Often blogs contain comments or annotations on things that exist on the Web. Blogs can
also be viewed in the form of message chains. A blog entry may be areply to another blog
entry or a comment on it. Blogs can also become an ad hoc table of contents with useful
collection of materials on any topic (Karger and Quan, 2005).



2.1.1 Blogging Systems and Software

There are alarge number of blogging software and tools available. A comparison of some
of the existing blogging software on the basis of various features can be found in (Blog
Software Breakdown, n.d.). Some of the popular blogging software are Blojsom,
MovableType, b2Evolution, bBlog, BLOG:CMS, Blosxom, Nucleus, Pivot, etc.

Coggins (n.d.) categorizes blogging systems and software into 3 categories.

Hosted weblog providers: The user smply needs to sign up and set up a weblog account
in aweblog hosting site. For e.qg., MindSay, TypePad, LiveJournal, Xanga, ModBlog,etc.

Stand-alone weblog software: The user needs to download and install weblog in order to
start blogging. Examples are WordPress, Movable Type, Greymatter, etc.

Remote weblog systems: This is somewhere in-between using a hosted weblog provider
and stand-alone weblog software. Users can have the option to host the weblog system in
the built-in weblog host (like BlogSpot for Blogger.com users) or use their own web host
and domain. Blogger.com and WebCrimson are examples of this type. If the user wants to
run the weblog system in his’/her own web host and use hig’her own domain name, the user
needs to provide the FTP details to the remote weblog system of choice.

There are two types of software for content aggregation that can be used to aggregate blogs
- standalone applications and weblog services (Ohmukai et al., 2004). Unlike the
standal one applications, weblog services publish aggregated contents so that topics can be
shared on the web. There are few aggregation services for blogs such as Blogdex (Blogdex,
n.d.) and Technorati (Technorati, n.d.).

2.2 Semantic Blogging Systems

Semantic blogging builds upon blogging and adds semantic structure to the blog items by
enriching them with metadata (Cayzer, 2004b). Semantic blogging is a recently emerging
field and relatively few works have been done on semantic blogging. Some of the major
works in semantic blogging are as follows. The Semantic Blogging Demonstrator®
(Cayzer, 2004a; Cayzer, 2004b) is a prototype developed by HP Labs Bristol as a part of
Semantic Web Advanced Devel opment-Europe (SWAD-E) project (SWAD-Europe, n.d.).
Ohmukai et al. (2003) adapted weblog tools to allow semantic annotation to contents semi
automatically. Their work, the Semblog: Personal Knowledge Publishing Suite attempts to
provide a platform for sharing, reusing and reediting small contents (Ohmukai and Takeda,
2004). Another approach to semantic blogging is the semantic blogging environment based
on Haystack (Karger and Quan, 2005).

Figure 2.1 shows the semantic blogging demonstrator architecture. The semantic blog is
built over a blogging platform. The blog is semantically enabled by providing it with an
RDF backend. An RDFAccess component provides an interface to this metadata store.
There are components for import and export of metadata. The semantic blogging
demonstrator design emphasi zes three semantic capabilities (Cayzer, 2004b).

! http://www.semanti cbl oggi ng.org/bl og/defaul t/
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Figure 2.1: Semantic blogging demonstrator architecture.

Karger and Quan (2005) extended Haystack with specialized views and operations that
enable blogging functionality. The Haystack project (Haystack project, n.d.) provides a
universal information client with facilities like e-mail, filesystem, calendar, and address
book, the Web, and other custom repositories in one place. Haystack is designed to make it
easy for developers to build powerful Semantic Web applications for end users,
incorporating code for processing RDF, ontologies/schemas, and user interface
components. The Semantic Blog Client built into Haystack incorporates publishing,
aggregation, and browsing capabilities. Haystack is meant for much more than blogging
and is quite complex.

Ohmukai et al. (2003) have used Movable Type system (Movable Type, n.d.), a popular
blogging tool, for blogging. However, Movable Type is Perl based and follows template
based extension mechanism. It is difficult to generate dynamic pages with the template
based mechanism (Cayzer, 2003).

The SWAD-E demonstrator uses Blojsom as the blogging platform. Blojsom (Czarnecki,
2005) is afull-featured, multi-user, multi-blog package written in Java. It supports multiple
blogs and any number of users per blog. It supports hierarchical categories and calendar-
based navigation. It also supports comments and trackbacks. It is capable of generating
HTML, RDF, RSS 0.92, RSS 2.0, RSS 2.0 and Atom syndication feeds. It is actively
supported and it was created by semantic web enthusiasts. Its plug-in architecture and Java
Server Page (JSP) environment offer extensibility and run time flexibility (Cayzer, 2003).
It supports most of the features needed by the proposed framework, provides mechanism
for extensibility and is Java based. Hence, it would be an appropriate choice for the new
system.



2.3 Semantic Blogging Featur es

Different existing semantic blogging systems demonstrate different semantic capabilities.
Currently, the semantic capabilities are mostly based on enriching the blog entries by
metadata. Cayzer (2004b) writes, “In the current instantiation of the demonstrator, the new
capabilities are enabled primarily by using rich metadata, and require little in the way of
actual semantic machinery.” Semantic web technologies could offer more than just rich
metadata to make semantic blogging more useful.

2.3.1 Data Presentation

The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) offers semantic view
as one of its semantic capabilities (see Figure 2.1). Different views are possible with the
semantic blogging framework. Semantic view is schema driven. There is a semview
preferences file (expressed in RDF) which allows for different named views. Currently, the
demonstrator shows just two views - record card and summary table. The demostrator uses
RDF for Ul configuration, allowing run time control of the blog ook and feel.

The demonstrator provides different types of metadata view. It provides Notation 3, or N3
(RoughGuide to Notation3, n.d.) view and RDF/ XML view of the metadata. In addition,
third party metadata viewers such as BrownSauce (BrownSauce RDF browser, n.d.) can
easly be invoked. N3 is a shorthand non-XML serialization of RDF, designed with
human-readability in mind. BrownSauce is a generic RDF browser.

The Haystack approach (Karger and Quan, 2005) provides much richer data presentation.
Blogs can be visualized in many different ways, including as a list, a calendar, or a multi-
column table. Haystack provides views which can be customized using lenses. A lens is
defined to be a list of properties that make sense being shown together. User interface
commands called operations can aso be defined. The operation abstraction allows the
functionality of the system to be extended. However, the interface of Haystack is quite
heavy for alightweight application like blogging.

2.3.2 Annotation M echanism

The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) provides an
annotation mechanism for bibliographic data. In the system, blog entries can annotate the
bibliographic items. Blog entries contain bibliographic items (Cayzer, 2004b). This
relationship has been modeled by a custom-made 'contains property in the semblog
namespace. The Haystack approach (Karger and Quan, 2005) also provides a mechanism
to annotate resources. Annotation is an essential feature and should be considered for a
semantic blogging framework. It would be better to make the annotation mechanism more
general to be able to annotate any blog entries or resources on the web.



2.3.3 Navigation

The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) provides a feature for
Semantic Navigation (see Figure 2.1). Two types of navigation are possible using the
demonstrator.

Tree Browsing
A tree representation of the hierarchical categories is displayed for browsing. The tree
itself is generated from an RDF schema.

Facet browsing

Facet browsing is done by specifying values for different facets or fields. The result is the
data obtained by intersection of the features. The navigation interface is controlled by an
RDF formatted configuration file. So one can choose which properties appear in the facet
browser, and which values can be chosen for them.

Only limited views and navigation facilities have been implemented. There is only one
navigable hierarchical field - category. The tree browser simply uses hierarchical
categories, which is a feature of many blogs anyway (Cayzer, 2003). The navigation is
based on blog entries rather than bibliographic items. Thus, the semantic navigation in the
demonstrator doesn®fully expose the rich structure of the blog. Further, the demonstrator
cannot navigate across multiple blogs.

In the system by Karger and Quan (2005), instead of being restricted to viewing one blog
at a time, users can view cross-blog reply graphs to track the flow of a conversation,
without the need of a central authority to control the publication. Blog readers such as
SharpReader (SharpReader, n.d.) find embedded hyperlinks in common between different
blog entries and use them as the basis for determining message threading.

Blogs have similarity with other messaging systems like e-mails and instant messages al so.
A message ontology has been adapted from a previous work on RDF ontology for
messaging (Quan et al., 2003 cited in Karger and Quan, 2005). Five metadata tags, meta-
inReplyTo, meta-annotates, meta-filelnto, meta-rdfBody, and meta-uri have been
introduced. The blog entries are basically viewed in the form of message graphs spanning
multiple blogs. However, the true semantics of the blog entries have not been used to draw
semantic relations. The system offers flexible navigation. But it doesn't search out
semantically related blog entries according to user need.

2.3.4 Search

The following types of queries are possible due to the Semantic Query feature (see Figure
2.1) of the semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b).

Query by Entry

A set of fields, corresponding to blog entry metadata, is presented for the query. The query
interface allows the user to specify at run time what properties will be used in the search.
The blog entries matching the query are listed.



Query by Item

Query by item allows a search for blog entries about a certain paper (or about papers on a
certain topic, or by a certain person). The query works exactly the same as before, except
that the entries returned are those about the items of interest (Cayzer, 2003).

Thus, blog entries are searched basically by matching metadata elements. Semantic links
have not been explored for searching blog entries.

Ohmukai et al. (2003) propose egocentric search methods and an authoring support
system for blogs. The idea of egocentric search is that the closeness among the small
contents is calculated not as the score of semantic similarity but as the distance from the
user on his/her network. There are links between blog contents of different users. These
linkages are not only relationships between each contents but relations between the authors
who published these contents. Ohmukai et al. (2003) developed a web-based editor
interface which can connect to weblog tools and execute the egocentric search methods.
When the user writes blog entries through the editor, the editor scans for hyperlinks. An
entry network is constructed from these hyperlinks around the user’s content. The network
not only relates contents, but also shows human relationship between the authors. Each
path of the human network is weighted relatively to the frequency of citation. The user,
while entering data, can see related search results. He/she can append the link of useful
contents to describe his/her content.

Some search engines and aggregators are available on the web also which index blogs.
Daypop (Daypop, n.d.) is a search engine which indexes thousands of news sites and blogs
everyday on the net and keeps track of trends. Technorati (Technorati, n.d.) is areal-time
search engine that keeps track of what is going on in the blogosphere. It shows what is
getting important and provides a live view of the global conversations. Technorati
automatically receives notification from weblogs as soon as they are updated. Blogdex
(Blogdex, n.d.) tracks the flow of information through the weblog community. Bloggers
usually talk about resources on the web, which can be identified by hyperlinks. These
hypertext links act as markers for the subjects they are discussing. Blogdex crawls all of
the weblogs in its database every time they are updated and collects the links that have
been made since the last time it was updated. The system then looks across all weblogs and
generates a list of fastest spreading ideas. TopicExchange (TopicExchange, n.d.) is a
centralized site where anyone can create a channel which is represented by a label. It is
possible to notify TopicExchange that a blog post is related to a channel, using trackbacks.
However, these systems are centralized and do not have semantic capabilities.

2.3.5 Publishing

In the SWAD-E demonstrator the SemBlogI T! utility is provided to create blogs entries.
To blog the current site, we can highlight the text we want to blog and then click on the
SemBlogIT tool. It produces an entry form populated with a title, link to the page of
interest, and any text highlighted. Similar functionality is provided by MovableType?
bookmarklets, and ‘ blog this page@uitility available on the Google toolbar. The project adds
two semantic capabilitiesto SemBlogl T. (Cayzer, 2004b)

2 http://www.sixapart.com/movabletype/



A way to attach itemsto blog entries. To blog about a bibliographic item (say, a
paper), metadata about that paper is entered. An @dd bibliographic item©popup
provides space for bibliographic fields such as author and title. Alternatively,
prepared metadata (such as that produced by an online BibTeX to RDF converter)
can be entered directly.

Category Chooser functionality: For each blog entry the demonstrator suggests a
number of categories from the category tree.

The software also provides a ssmple, schema-driven and password-controlled metadata edit
form for editing the blog metadata.

Haystack (Karger and Quan, 2005) supports a form-based mechanism for allowing users to
input a variety of different kinds of RDF metadata. The existing mail composition and
transmission functionality in Haystack has been adapted to post messages to servers that
speak protocols like the Blogger XML-RPC protocaol.

Ohmukai and Takeda (2004) highlight publishing activity not only as content producing
but also information gathering. Three levels of interest of the user namely “view”, “clip”
and “post” have been implemented. User subscribing a site which he/she always checks or
visits may be a “view”. The user saves contents explicitly from various sources as “clip”
operation. The users also “post” contents to their weblog with some comments. All results
of these processes are automatically published on the internet. The persona publishing
suite consists of two software — “RNA” and “glucose”. RNA automatically obtains RSS
files and builds a site tree based on RDF. “Glucose” RSS aggregator is a standalone
application. It can distribute the contents users read to the other users, and can “clip” and
“post” the contents to weblog or RNA. MovableType, blogging platform used in the
system, also provides bookmarklets for easy data entry.

2.3.6 RSS and M etadata Export

RSS (Really Simple Syndication or RDF Site Summary depending upon the version) is a
format for syndicating news and the content of news-like sites, including news sites like
Wired®, news-oriented community sites like Slashdot®, and blogs. The Realy Simple
Syndication 0.92 and 2.0 standards are not based on RDF but are by far the most widely
adopted. The RDF Site Summary 1.0 standard encodes essentially the same information
and is based on RDF, but relatively few sites produce RSS files to this specification. The
RSS 0.92 and 2.0 standards support categorization, but apart from a URI naming a
taxonomy, category label themselves are just strings. The RSS 1.0 standard does not
include any explicit support for categorization (Karger and Quan, 2005; Pilgrim, 2002).

Basic elements of RSS are channel and item. <channel> element contains information of
entire website such as name of website and author. <item> element describes metadata of a
content in the web site. In a single site there are multiple contents (entries) and their titles
and update times are mentioned in the item elements corresponding to them (Ohmukai et
al., 2003).

® http://www.wired.com/
* http://slashdot.org/



The SWAD-E demonstrator uses RSS 1.0 for metadata export. The RSS feed in the system
adds more information than the RSS 1.0 specification; for example, relevant bibliographic
metadata linked to the requested blog entries (Cayzer, 2004b).

Haystack allows the user to subscribe to RSS feeds. The project also transforms RSS
0.9x/2.0 files into RDF files based on RSS 1.0 using XSLT. Using the environment the
users can see information from multiple blogs and the rest of the Semantic Web integrated
together and displayed in a variety of ways (Karger and Quan, 2005).

Generally, RSS is used for describing content relation in single site only, not for inter-site
relationship. Ohmukai et al. (2003) extend the concept of the RSS to describe metadata like
inter-site relation. The metadata has been called “RDF Content Summary (RCS)”. RCS
uses additional modules for ordinary hyperlinks and trackbacks.

Most of the current blogs offer the use of RSS for aggregation. However, normally RSS
feeds are limited to headline syndication only. Projects like the Haystack approach (Karger
and Quan, 2005) and Semblog (Ohmukai and Takeda, 2004) extend RSS to some extent.
But the extensions are basically for cross-blog architecture. Intelligent aggregation based
on semantics of blogs is not demonstrated. The presented work aims at semantic
aggregation of blog entries based on semantic relations among items.

2.4 Information Modeling

The information modeling of the semantic blogging demonstrator (Cayzer, 2004a; Cayzer,
2004b) basically consists of two things — the bibliographic items (about any article or
paper or book, etc) and the blog entries, which annotate the bibliographic items. Thus,
information can be of two typesin this architecture.

The standard RSS properties have been used for the metadata of the blog entries. Some
Dublin Core additions were included, as well as the RSS content module. Other properties,
drawn from different vocabularies, can easily be added to the RDF metadata (Cayzer,
2003).

The Haystack environment for blogging (Karger and Quan, 2005) alows an RDF file to
serve as the body of a blog entry. The authors say “this provision provides space for
semantic blogging to progress in the future”. Thus, there is further scope for utilizing the
metadata in blog entries.

2.4.1 Domain of application

The bibliography management domain was chosen for the semantic blogging demonstrator
to demonstrate its semantic blogging capabilities. However, other approaches like the
Haystack approach and Semblog are generic for any application domain. Though generic
frameworks are flexible they may not address of domain specific requirements. It would be
better to build a generic framework which can be adapted into any domain to provide the
domain specific features as well.
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2.5 Categorization

Blog entries in the Semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) are
assigned categories modeled using Thesaurus Interchange Format, TIF. A topic tree can be
built using topics (called concepts in TIF) and ®roader@arrowerCrelationships. TIF has
now been replaced by SKOS (Cayzer, 2004b).

TIF (Thesaur us I nterchange For mat)
TIF is based on the concept-oriented model. TIF provides hierarchies of classes and
properties (Matthews et al.).

SKOS (Simple Knowledge Organisation System)

SKOS stands for Simple Knowledge Organization System. SKOS is an area of work
developing specifications and standards to support the use of knowledge organization
systems (KOS) within the framework of the semantic web. SKOS Core provides a model
for expressing the basic structure and content of concept schemes (Miles, n.d.; Mileset al.,
2005).

The Haystack approach (Karger and Quan, 2005) supports categorization by using the
‘Collection’ class in the Haystack ontology. Collections named by URIs are used as the
basis for category labeling and can be shared by multiple blogs. A user reading a blog can
also create his’her own collections and use them to file blog entries of interest. However,
the collections are not suggested automatically by the system as in the case of the semantic
blogging demonstrator.

Systems like TopicExchange (TopicExchange, n.d.) and Technorati (Technorati, n.d.)
aggregate multiple blogs under categories or labels. However, the aggregation is limited to
the form shown in the centralized system and not customizable.

2.5.1 Ontology Linking

The task of defining categories for blog entries is difficult. Further, assigning blog entries
to the categories may not be easy and accurate. Most of the current systems have problems
while linking different locally defined ontologies or categorizations. The SWAD-E
demonstrator is working on ontology linking as a future work (Cayzer, 2004b). Ontology
linking technologies such as SKOS (Miles, n.d.) could be used to align the conceptual
schemes from different blogs.

Avesani et al. (2005) present a good study on this. They discuss two basic approaches to
enable bloggersto easily reference shared concepts.

1. A semantic framework which allows users to define and make reference to
concepts unambiguously. The advantage is that related concepts can be easily
indexed together. The disadvantage is in getting agreement on the semantic
components to be used and in convincing bloggers to adopt the convention.

2. A less structured approach in which local categories are negotiated after posting.
The disadvantage is that the relationship between locally defined categories must
be learned or hand encoded.
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Tagsocratic (Avesani et a., 2005) attempts to find posts categorized by other users under
labels that are semantically equivalent to a chosen one. The semantics of other users
categories are automatically learnt by the system. The learning takes place using the
language games technique. During an interaction, peers try to negotiate a global, user-
independent label to refer to shared topics. Each player associates a local tag with the
global tag and exchanges a sample of blog posts indexed under the local tag. Then each
assesses whether the received posts are compatible with the local category. If so, the
association between the global tag and the local tag is strengthened; otherwise, it is
negatively reinforced.

However, ontology linking is complicated and difficult to achieve. It is simpler approach to
maintain a central common ontology rather than trying to relate various local
categorizations. Items from different categorization systems can still be related to elements
in the ontology.

2.6 Language Processing

Language processing may be used in semantic blogging for discovering the semantics of
blog contents. The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b)
attempts to represent the meaning of blog entries by automatically suggesting categories,
based on natural language processing. The demonstrator suggests a number of categories
for ablog entry. Each topic in the category tree isidentified by a set of indicator terms, one
of which isthe preferred term. The system goes through the text for a blog entry, stemming
(see section 2.6.1) words and matching them with the indicator terms. If aterm is matched,
then that concept is suggested (Cayzer, 2004b).

Arampatzis et al. (2000) explain language processing principles and techniques quite
comprehensively. Most commercial IR systems are based on naive keyword retrieval
which assumes that if a query and a document have a keyword in common, the document
is related to the query. However, naive keyword retrieval is inadequate due to following
linguistic variations.

Morphological Variation: different numbers (e.g., wolf and wolves) or in different cases
(e.g., man and man®). Following technigques can be used to handle this.
Query Expansion - morphological variants of keywords are added to the query
Stemming - strips a word® suffix to reduceit to its stem
Both methods can be regarded as equivalent. However, stemming is mostly used.

Lexical Variation: different words used to represent the same meaning (film and movie).
Following may be used to deal with this.
Query expansion with semantically related terms (e.g., synonyms). Thesauri may
be used for this purpose.
Matching of query and document keywords via conceptual distance measures.
Semantic networks such as WordNET (WordNet Search - 2.1, n.d.) can be used to
define this distance measures between words.

Semantical variation: single word multiple meanings (e.g., musical band and frequency

band). It requires prior disambiguation of word senses to solve this. However,
disambiguation techniques are still not well established.
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Syntactical variation: “..near to the river, air pollution is a major problem..” is not related
to river pollution. Addition of phrases to queries and use of syntactical structures for
indexing may help to deal with syntactical variation. It is still not clear how the syntactical
information can improve retrieval effectiveness.

Considering the practical requirements for the framework and the current state of the field
of language processing, we may accept stemming (and optionally, WordNET query
expansion) to be quite adequate for our purpose.

2.6.1 Stemming

The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) uses the stemming
technique for language processing. In most cases, morphological variants of words can be
considered as equivalent for the purpose of Information Retrieval (IR) applications.
Semming Algorithms, or stemmers, attempt to reduce a word to its stem or root form. The
key terms of a query or document are represented by stems rather than by the original
words (What is Stemming?, n.d.).

A comparison of stemming algorithms has been done by Fuller and Zobel (1998). They
mainly compare Porter® method, Lovin® method, S stemmer and Dictionary method. They
state, “ Porter®@ method leaves little scope for practical improvements’.

2.7 M etadata Storage

The semantic blogging demonstrator (Cayzer, 2004a; Cayzer, 2004b) uses an RDF
backend to store RDF metadata. The implementation of the RDF store is a single file
containing metadata for all blog items (Cayzer, 2003). An RSS generation component is
also tied to the RDF store. The RDFAccess interface (depicted in Figure 2.1) provides
generic methods for adding, removing and updating metadata in a store, configuring
properties and performing queries. The single file approach for metadata storage is not
scaleable for large blogs. But storing metadata for each blog entry in separate files is
inappropriate for querying (Cayzer, 2003). Various solutions could be possible, like
database solutions and caching. The NetAPI protocol (Moore and Seaborne, 2003) can be
used for accessing, creating and querying RDF models in a distributed environment
(Cayzer, 2003). Ohmukai et a. (2003) use a cache database to store all contents which is
linked to the user's weblog. For scalability, the presented work employs a relational
database to store RDF data.
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Chapter 3
M ethodol ogy

3.1 System Requirements

Based on the statement of problems and the objectives of the research, the following
requirements can be outlined for the system.

M etadata for blog entry
To enable semantic capabilities in the system, the blog entries first need to have semantic
structure. Metadata can provide this semantic structure to blog entries.

Semantic navigation
The user should be able to navigate though semantically related blog entries.

Semantic search
The system should be able to search more relevant blog entries, than traditional search,
exploring into the semantic relations between elements.

Semantic aggr egation

Different scattered blog entries relevant to user’s information requirement need to be
aggregated. The aggregated collection should be organized in an appropriate way to make
it meaningful and useful to the user.

RSS with metadata
Machine readable RSS content is necessary for aggregation of blog entries from multiple
blogs. The metadata has to be embedded in the RSS also.

To fulfill the above requirements the system architecture has been designed as described in
the following section.
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3.2 System Ar chitecture

Ontology

Inference Engine

A

A 4

Query R BIog-Ont'oI ogy .| Organizer
User Pr ocessor M apping
query ' Search + Relevant Organized
results blog entries results
M etadata Schema
A 4
v | Blogging Infrastructure >
Blog RSS output

entries 4

RDF Metadata

Store

Figure 3.1: System ar chitectur e of the semantic blogging framework.

The system architecture of the new framework is shown in Figure 3.1. The system works
as follows. The system is built upon a blogging infrastructure backed up by an RDF
metadata store. The metadata schema enriches the blog entries input. The metadata schema
also helps the query processor to search by metadata. Users input queries to the system
according to their information requirement. The query processor searches for matching
blog entries and instances in the ontology of the domain of application. Integrated with the
ontology is the inference engine, which can deduce implicit relations from the ontology.
All the blog entries related to the relevant ontology instances are obtained from the blog-
ontology mapping. The total relevant blog entries obtained are finally organized into an
aggregated and navigable collection by the organizer. The system also produces output in
RSS format which computers can understand and aggregate. Each of the components of the
architecture is explained in the following text. The various tools and technologies used in
the implementation islisted in appendix D.

3.2.1 Blogging Infrastructure
Blojsom (Czarnecki, 2005) was used as the blogging platform. Normal blogging operations
like publishing, archiving and export (in RSS) are handled by the blogging infrastructure.

The blogging infrastructure also deals with elements like comments and trackbacks.
Extensions were added to Blojsom using plug-in mechanism provided. The Plug-in API
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provided by Blojsom was used. Event notification and listeners API also allow developers
to write components that respond to events from other Blojsom components. Velocity®
template engine was used with Blojsom for the user interface of the system.

3.2.2 RDF Metadata Store

The blog metadata is stored in the RDF metadata store in RDF format. RDF metadata
enriches the blog entries semantically. Different types of blog entries may be created with
different types of schema. Jena (Jena 2 — A Semantic Web Framework, n.d.) has been used
for operations on the RDF metadata store. Jenais one of the most popular frameworks used
to deal with RDF/OWL.

Jena supports relational database for storage of RDF triplets. MySQL relational database
has been used for the metadata store. The use of database backend provides more
scalability than using a single text file to store al the RDF metadata. Jena provides
persistent storage using Sleepycat/ Berkeley DB or via JDBC to talk to RDBM Ss including
MySQL, PostgreSQL, Oracle, Interbase and others. MySQL database was used with JDBC
connection for the proposed system. Jena has been tested with millions of triples and is
limited mostly by system resources only (Beckett, 2002). RDF triplets are stored in a table
as (subject, property, object).

Jena supports RDQL (Seaborne, 2004) for querying the metadata store. RDQL (RDF Data
Query Language) is a query language for RDF. The use of relational database storage
allows queries to be optimized. RDQL was used widely in programming the entire
framework to access the metadata store.

3.2.3 Metadata Schema

The interface for metadata entry is based on the metadata profile of the application domain.
Several templates for blog entries with different metadata are supported. The metadata for
blog entries are saved in the RDF metadata store based on the structure of the metadata
schema. The metadata schema of the domain is uploaded to the server by the blog
administrator at the time of setting up the blog. The schema is assumed to be in OWL
syntax.

3.2.4 Ontology

The system incorporates the ontology of the domain. Instead of being limited to a topic
tree, the ontology contains a more complete collection of concepts from the domain and
wider variety of relations among these concepts. The category tree has been modeled as a
part of the ontology in the system. The ontology was created in OWL and stored in asingle
OWL file in the server. The file can be uploaded to the server or updated online through
the Protégé interface (see Figure 3.2). Protégé (Protégé, n.d.) supports plug-in extensions
and offers the Protégé API. It offers facility to customize data entry forms and enter data
about the ontology. Protégé can provide online interface through Java Applet technology
so that the ontology may also be updated online. Protégé can also connect to a remote
ontology by using the URL of the file. The latter method was used to maintain the

® http://jakarta.apache.org/vel ocity/
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ontology because running the application and connecting to the remote server is faster than
downloading the applet from the server and running it.
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Figure 3.2: Protégé inter face to maintain the ontology.

Normally, the ontology schema is not updated often. However, the ontology instances may
be added or updated more often. Users may add or update the instances online. Ontology
creation is decentralized and moderated by the blog administrator.

The Jena ontology APl was used to deal with OWL ontology from the Java code. The
Ontology API is language-neutral. It supports OWL, DAML+OIL and RDFS. The Jena
ontology subsystem also includes a document manager that assists in managing ontology
documents (Jena 2 — A Semantic Web Framework, n.d.).

3.2.5 Blog-Ontology M apping

The component is responsible for relating blog entries to the ontology and maintaining the
mapped relations. Blog entries in the system are mapped to instances in the ontology based
on language processing. Stemming was used as a natural language processing technique in
the framework. The Porter stemming algorithm was used. The free implementation of this
algorithm was obtained from the official homepage for its distribution, written and
maintained by the author, Martin Porter (Porter, n.d.).

A “keywords’ element was added to ontology instances, which contains a collection of
words related to the instance. These are used to relate blog entries to the instances. First,
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the text and metadata of the blog entry is stemmed. Then, for each of the ontology
instances, the keywords are stemmed and matched against the stemmed blog entry text. If
any of the keywords is found in the stemmed text, the blog entry is taken as related to the
instance in ontology. The discovered relation is encoded in an RDF property
“http://www.ait.ac.th/semanticblog#rel ated-to” (see Example 3.1).

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmins:semblog="http://www.ait.ac.th/semanticblog#" >

<rdf:Description rdf:about=
"http://1ocal host:8080/semanticbl og/bl og/defaul t/ ?permalink=RM | .html">
<sembl og:rel ated-to rdf:nodel D="A0"/>

</rdf:Description>

<rdf:Description rdf:nodelD="A0">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Bag" />
<rdf:_1>http://www.ait.ac.th/computerscience.owl#Java_Technologies</rdf: 1>
<rdf:_2>

http://www.ait.ac.th/computerscience.owl#Remote_Method Invocation

</rdf:_2>

</rdf:Description>

</rdf:RDF>

Example 3.1: Blog-ontology mapping

The blog entry with permalink RMI.html is mapped to Java Technologies and
Remote_Method_Invocation in the ontology. The semblog:related-to property points to the
node with ID AO. Thisnode is an rdf:Bag collection of the related instances.

3.2.6 Inference Engine

Inference enables the system to discover implicit relations in the ontology. Instances in the
ontology may be related indirectly, though no explicit relation is defined. The inference
engine finds out such relations. The reasoning subsystem in Jena was used for inference.

The inference mechanism of Jenais illustrated in Figure 3.3 (Jena 2 — Inference Support,
n.d.). Usually applications access the inference mechanism by using the Model Factory to
associate a data set with some reasoner to create a new model. Queries to the created
model will return not only original statements but also additional statements than can be
derived from the data using rules or other inference mechanisms implemented by the
reasoner. The Ontology API provides convenient ways to link appropriate reasoners with
the model. Optionally, the reasoner can be binded to a set of schema or ontology data using
the bindSchema call. The reasoner can then be attached to different sets of instance data
using bind calls.
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Figure 3.3: Jena inference mechanism.

Jenaincludes some predefined reasoners as follows.
- Transitive reasoner
RDFS rule reasoner
OWL, OWL Mini, OWL Micro reasoners
DAML micro reasoner
Generic rule reasoner

These reasoners can be used to construct inference models which show the RDF statements
entailed by the data being reasoned over. It is possible to plug external reasoners also. New
reasoners can be added through the Reasoner Registry.

The OWL Micro reasoner was used for the framework. The reasoner supports al of the
constructs used in the ontology for the system. It is the fastest among the OWL reasoners
though the functionality is trimmed. However, it can be replaced easily by other reasoners
in future if more powerful inference is desired. Any of the reasoners provided by Jena can
be used by simply changing a configuration file.

OWL Reasoner

Jena provides three OWL reasoners - a default ("full"), "mini" and "micro". The default
OWL rule reasoner supports all the constructs as listed in appendix A. The OWL Mini
reasoner is nearly the same but omits the forward entailments from
minCardinality/someValuesFrom restrictions. The OWL Micro reasoner supports RDFS
plus the various property axioms, intersectionOf, unionOf (partial) and hasValue. It omits
the cardinality restrictions and equality axioms. However, Jena does not provide a
complete implementation of OWL-Full. For complete OWL DL reasoning an external DL
reasoner such as Pellet, Racer or FaCT may be used (Jena 2 — Inference Support, n.d.).

3.2.7 Query Processor
The query processor handles queries from the user and searches relevant blog entries and

instances from ontology. Indexed text search and metadata search are provided augmented
by semantic search (see section 3.3.3 for details).
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3.2.8 Organizer

The organizer organizes the relevant results based on the ontology. Semantic aggregation
is employed for this. Section 3.3.5 gives details on semantic aggregation. The semantically
aggregated output helps the user to browse relevant blog entries on the topic of interest.

3.3 System Features
3.3.1 Metadata enriched blog entries

Blog entries contain blog text and metadata. The blog text is stored in text files by
Blojsom. The files are saved in folders according to categories created in Blojsom. The
blog metadata is stored in the RDF metadata storage as RDF triplets. The metadata
elements depend upon the metadata schema chosen for the blog entry. Different blog
entries may have different metadata schema. The metadata is expressed in RDF as the
description of the permalink of the corresponding blog entry (see Example 3.2). The
example metadata schema has been taken from the SWRC (Semantic Web for Research
Communities) ontology (Sure et al., 2005) (see section 3.4 for details).

<rdf:RDF
xmins.rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmins.semblog="http://www.ait.ac.th/semanticbl og#"
xmins:swrc="http://swrc.ontoware.org/ontology#" >

<rdf:Description rdf:about=

"http://local host: 8080/semanti cbl og/bl og/def aul t/ ?permalink=Concept-based-retrieval -
in-classical-1R-systems.html ">

<rdf:type>http://swrc.ontoware.org/ontol ogy#Article</rdf :type>
<swrc:pages>275 - 289</swrc:pages>
<swrc:year>1988</swrc:year>
<swrc:keywords>classical |R,Concept based retrieval </swrc:keywords>
<swrc:journal >ACM</swrc:journal>
<swrc:abstract> This paper describes ....... </swrc:abstract>
<swrc:volume>1</swrc:volume>
<swrc:month>June</swrc:month>
<swrc:author>H. P. Giger</swrc:author>
<semblog:related-to rdf:nodel D="A0"/>

</rdf:Description>

<rdf:Description rdf:nodel D="A0">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Bag"/>
<rdf:_1>

http://www.ait.ac.th/computerscience.owl#Knowledge M anagement

</rdf:_1>
<rdf:_2>http://www.ait.ac.th/computerscience.owl#Classical_|R</rdf: 2>

</rdf:Description>

</rdf:RDF>

Example 3.2: A blog entry enriched with RDF metadata
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3.3.2 Annotation mechanism

A blog entry can annotate another blog entry or resource on the web. The annotates
element has been introduced in the RDF metadata to model this action of annotation (see
Example 3.3). A trackback ping is also sent to the annotated blog entry if desired.
Traditionally, blogs support trackbacks only and they just act as one way links. If user A
writes a blog entry about a post by B, B receives a trackback from A. B and the readers of
B’s blog know that A has written something related. However, readers of A’s blog do not
know that it is related to B’s blog. The annotation mechanism introduced provides this
forward link.

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmins.semblog="http://www.ait.ac.th/semanticbl og#" >
<rdf:Description rdf:about=
" http://l ocal host: 8080/semanti cbl og/bl og/def ault/?permalink=0Ontol ogy-
Visualization.html">
<rdf:type>http://www.ait.ac.th/semanticblog#Normal_Blog_Entry</rdf:type>
<sembl og:annotates>
http://Isdis.cs.uga.edu/~ravi/academic/SoftwareEngineering/
</semblog:annotates>
</rdf:Description>
</rdf:RDF>

Example 3.3: Annotation mechanism

3.3.3 Search
The following types of search were implemented.

Text Search

The text of the blog entries are searched against the keywords provided by the user for the
search. The Advanced Search Plug-in for Blojsom® was adopted for the purpose. The plug-
in uses the Lucene search engine (Lucene, n.d.). Lucene prepares an index from the text
and metadata of blog entries in advance. The index can be searched more efficiently. The
system maintains the index up-to-date while adding and updating blog entries.

M etadata Sear ch
The blog entries may be searched by providing values for metadata elements. The RDF
metadata store is searched for blog entries containing matching metadata elements.

Semantic Sear ch

Semantic search tries to augment and improve traditional search results using datafrom the
semantic web (Guha et a., 2003). A ssmple implementation of semantic search was made
to augment the results from the above mentioned traditional search mechanisms. The
algorithm is as below.

® http://wiki bl ojsom.com/wiki/display/bl ojsom/Advanced+Search+Plugin
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1. Find al instances in the ontology with keywords matching the search text. Let the
set of instances obtained be .
2. Setfinal list of instancesL =1.
3. For eachinstanceiinl
a. Let Jbethe set of instances directly related toi.
b. L=LEJ
4. For eachinstancein L, get al related blog entries from the Blog-Ontology map.
5. Return the total blog entries as result.

The search text is stemmed before matching with the keywords in the instances in the
ontology. Step 3 makes the semantic search one level deep. If it is omitted, the search is
zero level deep. The level of semantic search can be configured in the system. The
semantic search results are merged with the search results of text search or metadata
search.

3.3.4 Semantic Navigation

Semantic navigation helps the user browse to related blog entries when viewing the blog.
The following algorithm was used for the purpose.

1. While viewing a blog entry B, get all connected instances from the Blog-Ontol ogy
map. Let | be the set of these instances.
2. For eachinstancei inl
a. Find al relations (R) involving i
b. For eachrelationin R, find instancesrelated to i by R
3. Render al instances with hyperlinks. Clicking on the link shows all blog entries
connected to that instance.

For instance, suppose that we view a blog entry B about Database Programming. The blog
may be connected to, | = {“computer programming’, “databases’, “software
development”, “prof. Steve’.....}

“Computer programming” may be involved in,
R ={"istaught by”, “has prerequisite’,.....}

Thus, there may be semantic navigation links with B like
[computer programming]

-- istaught by -- [Prof. Steve]

-- has prerequisite -- [databases] ,etc.

Clicking on [databases] will lead to the blog entries related to databases, and so on.
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3.3.5 Semantic Aggregation

Semantic aggregation was introduced in the system to aggregate and organize search
results from the blog. An algorithm for semantic aggregation is outlined below.

Get all relevant blog entries from search.

Find the set of instances (S) from the Ontology linked to each of the blog entries.
Find all the relations between the instancesin S

Visualize the related instances as directed graphs.

pODPE

All the rendered instances in S have hyperlinks. Clicking on a link shows blog entries
connected to that instance. For instance, let the search results for some search contain
following blog entries.

entry A —related to — Computer programming, data structure
entry B —related to — XML, database, Prof. Steve
entry C —related to — Java, OOPS, etc

Then,
S = {Computer programming, data structure, XML....... }

The instances in S may be related with each other by relations like prerequisite,
broader/narrower, taught by, is related to, etc. The interconnected instances are visualized
asgraphs.

Prefuse’ was used to visualize the graphs. The graphs are visualized in a Java applet in the
web page. GraphM L8 was used to represent the semantic aggregation graphs. GraphML is
an XML based language to represent different types of graphs including directed graphs,
undirected graphs and mixed graphs. Use of GraphML makes the feature interoperable
with any system that can understand GraphML. An example graph in GraphML is shown
in Example 3.3.

<?xml version="1.0" encoding="UTF-8"?>
<graphml xmlns="http://graphml.graphdrawing.org/xmins'>
<graph edgedefault="directed" >
<!-- data schema -->
<key id="name" for="node" attr.name="name" attr.type="string"/>
<key id="lab" for="edge" attr.name="lab" attr.type="string"/>

<l-- nodes -->

<node id="http://www.ait.ac.th/computerscience.owl#Personalization_in_E-Business'>
<data key="name">Personalization_in_E-Business (Course)</data>

</node>

<node id="http://www.ait.ac.th/computerscience.owl#Personalization_Techniques'>
<data key="name">Personalization_Techniques (Topic)</data>

</node>

<node id="http://www.ait.ac.th/computerscience.owl# nformation_Visualization">
<data key="name">Information_Visualization (Topic)</data>

" http://prefuse.sourceforge.net/
8 http://graphml.graphdrawing.org/

23



</node>

<!-- edges -->

<edge
source="http://www.ait.ac.th/computerscience.owl#Personalization_in_E-Business"
target="http://www:.ait.ac.th/computerscience.owl# nformation_Visualization">
<data key="lab">has_topic</data>

</edge>

<edge
source="http://www.ait.ac.th/computerscience.owl#Personalization_in_E-Business"
target="http://www:.ait.ac.th/computerscience.owl#Personalization_Techniques'>
<data key="lab">has_topic</data>

</edge>

</graph>
</graphml>

Example 3.3: GraphML example

3.3.6 FOAF Profile

FOAF (Friend of a Friend)® is an XML technology used to describe people and the links
between people in social networks. The LinkList plug-in®® for Blojsom was used for
generating the FOAF profile of the blog-owner. The plug-in aso forms a Blogroll from the
list of friends. The information about the blog-owner and his friends is maintained in a
simple readable text file which can be easly understood and updated. Values from the
XFN (XHTML Friends Network)™ profile are used to define the relation of the blog-owner
with the persons listed. These relations are mapped into FOAF vocabulary one-to-one. The
profile includes the FOAF links of the friends of the blog owner and optionally their RSS
feed URLs. The RSS feed URL is included in the rss.channel element in the weblog
description as shown in the FOAF snippet in Example 3.4.

<Person rdf:nodel D="n5">
<name>Morten Frederiksen</name>
<weblog>
<Document rdf:about="http://wasab.dk/morten/blog/" >
<dc:title>Binary Relations</dc:title>
<rdfs.seeAlso>
<rss.channel rdf:about="http://www.wasab.dk/morten/blog/feed/rdf"/>
</rdfs:seeAlso>
</Document>
</weblog>
<rdfs:seeAlso rdf:resource=
"http://www.wasab.dk/morten/bl og/archives/author/mortenf/foaf .rdf" />
</Person>

Example 3.4: Example FOAF snippet

® http://www.foaf-project.org/
19 http://icite.net/devel op/linklist/index.html
™ http://gmpg.org/xfr/
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3.3.7 RSS Generation

The system generates RSS feeds in RSS 1.0, RSS 2.0, RSS 0.92 and Atom formats. A part
of an RSS 1.0 feed is shown in the Example 3.5. The metadata of the blog entries are
embedded in the feed. In the example the metadata elements are in the swrc namespace.
The authors are embedded as FOAF el ements.

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf ="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmins;swrc="http://swrc.ontoware.org/ontology#"
xmlns="http://purl.org/rss/1.0/"
xmlns:foaf="http://xmlns.com/foaf/0.1/">
<channd rdf:about="http://local host:8080/semanti cbl og/blog/defaul t/" >
<title>Semantic Blog</title>
<link>http://local host:8080/semanti cbl og/bl og/defaul t/</link>
<description> A Semantic Blogging Framework ....... </description>
<dc:publisher>Aman Shakya</dc:publisher>
<dc:creator>aman.shakya@ait.ac.th</dc:creator>
<dc:date>2006-04-13T22:35:12+07:00</dc:date>
<items>
<rdf:Seqg>
<rdf:li rdf:resource=
"http://local host:8080/semanti cbl og/bl og/def aul t/ ?permalink=0ntol ogy .html " />
<rdf:li........ />
</rdf:Seq>
</items>
</channel>
<item rdf:about=
" http://local host:8080/semanti cbl og/bl og/def aul t/?permalink=RM I .html ">
<title>RMI</title>
<link>
http://local host:8080/semanticbl og/bl og/default/?permalink=RM I .html
</link>
<description>Java Remote Method Invocation ...... </description>
<dc:date>2006-04-13T21:55:40+07:00</dc:date>
<swrc:author>
<foaf:Person>
<foaf:name>Aman Shakya</foaf:name>
</foaf:Person>
</swrc:author>
<swrc:author>
<foaf:Person>
<foaf:name>Sachit Rajbhandari </foaf :name>
</foaf:Person>
</swrc:author>
<swrc:abstract>Java Remote Method Invocation ....</swrc:abstract>
<swrc:keywords>RM I </swrc:keywords>
<rdf:type>http://swrc.ontoware.org/ontol ogy#Report</rdf :type>

25



</item>
<item .....

</rdf:RDF>

Example 3.5: RSS 1.0 example feed

3.3.8 RSS Aggregation

RSS feeds from the friends’ list in the FOAF profile of the blog-owner are subscribed and
aggregated on the blog. Flock™ RSS aggregator, ajava based open source, was used as the
RSS aggregator. Flock uses subscriptions represented in OPML (Outline Processor
Markup Language)™® syntax. The appropriate OPML subscription list is produced by the
system for aggregation. Flock supports RSS 1.0, RSS 2.0 and RSS 0.91 feeds.

3.4 Ontology and M etadata

An example ontology of the Computer Science Department of the Asian Institute of
Technology was constructed for demonstration and evaluation of the system. The ontology
was created referring to the SHOE Computer Department Ontology™. It is an ontology that
defines elements for describing computer science departments and the activities that occur
in them. However, only some part of the ontology was used for the system. The following
classes were included in the ontol ogy.

Course
Topic
Faculty
Research
University

The following relationships between these classes were used.
- for_course(Topic, Course)

has_topic(Course, Topic)
has_prerequisite(Course, Course)
is_broader_than(Topic, Topic)
is_narrower_than(Topic, Topic)
has research_interest(Faculty, Research)
teaches(Faculty, Course)
taught_by(Course, Faculty)
undergraduate_degree from(Faculty, University)
masters_degree from (Faculty, University)
doctoral_degree from (Faculty, University)

12 http://flock.sourcef orge.net
13 http://www.opml .org/
14 http://www.cs.umd.edu/projects/plus’ SHOE/onts/cs1. 1.html (retrieved April, 2006)
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The following properties were defined for the relations
- for_course and has_topic are inverse relations
is_broader_than and is_narrower_than are inverse relations
teaches and taught_by are inverse relations
has prerequisite istransitive
is broader_than istransitive
is_narrower_than istransitive

These properties were useful for discovering implicit relations by using inference.

The metadata schema for the system was adapted from the SWRC ontology (Sure et al.,
2005). SWRC (Semantic Web for Research Communities)™ is ontology for modeling
entities of research communities such as persons, organizations, publications and their
relationships. The publications bibliographic metadata was used for the system. Different
types of documents relevant to the computer science department may be posted on the blog
described by the publication metadata. Many types of publications are defined in SWRC.
However, only few types (article, thess, report, manual, book and miscellaneous) were
adopted in the system for demonstration and test. The metadata schema was expressed in
OWL as SWRC is available on the web in OWL format.

1% http://ontoware.org/projects/swrc/
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Chapter 4
Results and Discussion

A semantic blogging framework has been developed on top of Blojsom blogging
infrastructure. Using the framework, a system has been built for demonstration and testing.
The normal interface of the system is shown in Figure 4.1. All the features provided by

Blojsom are inherited by the system. Additionally, the framework contributes features as
described in the following text.

Figure 4.1: Semantic blog interface.

4.1 System Features
4.1.1 M etadata enriched blog entry

The system offers the facility of having metadata for blog entries. The second blog entry
seen in Figure 4.1 is enriched by some metadata. Different templates with different
metadata schema can be used for blog entries as shown in Figure 4.2. Figure 4.3 shows a
template for entering an article as a blog entry. The system also provides other templates —
normal blog entry, thesis, report, manual, book and miscellaneous. Other templates can
easily be added to the system simply by extending the schemafile.
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Figure 4.2: Interfacefor choosing template for new blog entry.

Figure 4.3: Interface for adding a new article.
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4.1.2 Blog This

The system provides the Blog this feature for convenient data entry into the blog. Thisisa
javascript bookmarklet™ that the user can save in the favorites or bookmarks list of the
browser. The Blog this link can be seen in Figure 4.2. If the user wants to blog a web page
or a blog entry, he simply clicks the Blog this link from the browser. The system captures
thetitle, URL, and trackback ping URL(if any) of the blog entry or resource which is being
annotated. The form for the new blog entry is automatically populated with these items as
shown in Figure 4.4. The URL is populated into the annotates field. The trackback ping
URL is discovered automatically only if the blog embeds the information in an RDF
snippet as specified in the trackback technical specification by Six Apart (TrackBack
Technical Specification, n.d.). An example of such an RDF snippet is shown below.

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmins.dc="http://purl.org/dc/elements/1.1/"
xmins:.trackback="http://madskills.com/public/xml/rss'modul e/trackback/" >
<rdf:Description
rdf:about="http://l ocal host:8080/semanti cbl og/bl og/def ault/2006/04/13/RMI .html"
dc:identifier="http://l ocal host:8080/semanticbl og/blog/default/2006/04/13/RM 1 .html"
dc:title="RMI"
trackback:ping=
“http://local host: 8080/semanti cbl og/bl og/defaul t/2006/04/13/RM I .html 2tb=y” />
</rdf:RDF>

Figure 4.4: Adding a normal blog entry using Blog this.

18 http://www.bookmarklets.com/
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4.1.3 Annotation mechanism

A blog entry can annotate another blog entry or resource on the web. The annotation is
manifested as a link in the blog page, as shown in Figure 4.1, which navigates the user to
the annotated blog entry or resource. The annotation link is entered by the user or filled in
by the Blog this feature as shown in Figure 4.4.

4.1.4 Automatic Blog-Ontology mapping

After adding a new blog entry or updating one, related instances in ontology are suggested
as shown in Figure 4.5. The user may modify the selections if suggestions are not

appropriate.

Figure 4.5: Automatic Blog-Ontology mapping.

31



4.1.5 Semantic navigation

When a blog entry is opened, the semantic navigation links are shown in a collapsible
Related to block (see Figure 4.6). The links are rendered in a collapsible tree structure.
Clicking on alink leads to the blog entries related to that instance.

Figure 4.6: Semantic navigation.

4.1.6 Search

The text search results are augmented by semantic search results. The augmented semantic
search results are separated as shown in Figure 4.7. The metadata search interface is shown
in Figure 4.8. Collapsible metadata search forms are generated for each of the available
blog entry templates. Logical “and” is done on the metadata elements entered for the
search. The results of metadata search are also augmented by semantic search results as for
the text search.
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Figure 4.7: Text search augmented by semantic search.

Figure 4.8: M etadata sear ch.
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4.1.7 Semantic aggr egation

The semantic aggregation is demonstrated in Figure 4.9. The user runs the semantic
aggregation by searching on a topic of interest. The search results are listed in the right-
hand side frame. The related instances from the ontology are aggregated and visualized in
the left-hand side frame as a Java applet. The inter-related instances are visualized as
directed graphs. The nodes are labeled instances from the ontology. The directed links are
the relations between these instances. The relation type is identified by the color of the
link. The legends of the colors and the corresponding relation types are shown at the
bottom of the applet. The visualization is flexible allowing the user to drag the nodes
around. The entire display area can be moved about. The display can also be zoomed in
and out by scrolling the mouse wheel. Thus, the user can comfortably observe the
aggregated graphs in detail. The nodes contain hyperlinks. When a node is clicked, blog
entries related to that node are displayed in the right frame. Thus, once the aggregated
graphs are generated, the user can browse relevant blog entries by clicking on desired
nodes.

Figure 4.9: Semantic aggr egation.
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4.1.8 Inference

The system is capable of deducing implicit relations by inference. Few examples are
explained as follows. The deduced relations are seen as additiona links in semantic
navigation and semantic aggregation.

The course Programming Languages and Compilers has prerequisite Theory of
Computation. Theory of Computation has prerequisite Data Structures and Algorithms.
The prerequisite property has been defined as transitive. So we can say that Programming
Languages and Compilers has prerequisite Data Structures and Algorithms. The blog entry
on "Control Flow Statements' is related to Programming Languages and Compilers. When
inference is not enabled, it shows the link to Theory of Computation only for semantic
navigation. But when inference is enabled, the semantic navigation shows the link to Data
Structures and Algorithms also, as a prerequisite course.

The topic Logical Data Model is broader than Relational Database Model. Relational
Database Model is broader than Integrity Constraints and Keys. The broader than relation
is aso transitive. Hence, Logical Data Model is broader than Integrity Constraints and
Keys aso. The blog entry on "Data modeling” is related to Logical Data Model. The
semantic navigation shows links to Integrity Constraints and Keys also, when inference is
enabled.

4.1.9 FOAF profile

The system can also produce the FOAF profile of the blog-owner as shown in Figure 4.10.
Figure 4.11 shows the web-based interface to maintain the FOAF profile of the blog-
owner. The information of each friend is enclosed in a <knows> element. The list of
friends maintained in the profile also serves as a Blogroll for the blog as can be seen from
Figure4.1.
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Figure 4.10: FOAF prdfile.

Figure4.11: Edit interface for FOAF profile.
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4.1.10 RSS aggr egation

The system produces RSS 1.0, RSS 2.0, RSS 0.92 and Atom feeds. Figure 4.12 shows a
sample RSS 1.0 feed. The system has the capability to aggregate RSS feeds from multiple
sources and display in the blog itself as shown in Figure 4.13. The aggregator downloads
the feeds at regular intervals to keep contents up-to-date. The refresh interval can be
configured as a setting. The refresh can aso be forced by clicking on the refresh all link
(see Figure 4.13).

Figure 4.12: RSS 1.0 feed.

4.1.11 RSS enclosure

A feature to attach file uploads to blog entries was also added to Blojsom. The file can be
uploaded from the form to add or edit blog entries (see Figure 4.14). The second blog entry
in the Figure 4.1 has afile attachment. The file is treated as an RSS enclosure for the blog
entry. However, only RSS 2.0 supports RSS enclosures currently'’. The RSS enclosure is
embedded in the item element of the entry in the feed. An example enclosure is shown
below.
<enclosure
url="http://local host:8080/semanticbl og/resources/defaul t/6_mika _swvu_final.pdf"
length="22486" type="application/octet-stream" />
The RSS enclosure plug-in™® for Blojsom was used for this purpose.

7 http://bl ogs.law.harvard.edu/tech/rss (retrieved March, 2006)
18 http://wiki . bl ojsom.com/wiki/display/bl oj som/RSS+Encl osuret+Plugin (retrieved March, 2006)
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Figure 4.13: RSS aggregation.

Figure 4.14: Uploading file attachment as RSS enclosure.
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4.2 Considerationsin Implementation

The system was implemented to be a pluggable extension of Blojsom, to inherit all features
of Blojsom and remain compatible with future improvements and extensions of Blojsom.
Most of the components have been implemented as Blojsom plug-ins. Some velocity
templates have been modified and few more added.

The system has been developed as a generic framework. Though the computer science
department domain has been chosen for testing and demonstration, the framework can
easily be used for any domain. All of the components have been constructed with
generality in mind.

The system has been implemented as an easily deployable web application package. The
system can be installed easily by copying the package to the web application folder of the
server. A MySQL database has to be created for the RDF metadata store. Configurations
are stored in afile, semblog.properties. The following configurations are saved in the file.

Database name, server, user name and password
Schemafile path

Ontology file path

Reasoner for inference

Semantic search depth

RSS aggregator refresh interval

Properties defining the category tree

The system also supports Unicode. So, the user can enter blog entries in many languages.

The system works in both Internet Explorer and Mozilla web browsers. The system was
tested in Mozilla Firefox version 1.5 and Internet Explorer version 6.0.
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Chapter 5
Evaluation

The framework was evaluated mainly on the basis of the following factors.
Effectiveness of the framework
Relevance of results produced
Organization of the results

The system was evaluated by the following ways.
5.1 Comparison with Existing Systems
5.1.1 Comparison of features

For evaluation of the system, its features were compared with the features of the following
existing systems.

Semantic Blogging Demonstrator (SWAD-E)
Haystack Semantic Blogging Environment
Semblog: Personal Knowledge Publishing Suite

The systems are the most prominent works in semantic blogging. Table 5.1 shows the

comparison. The proposed system offers new features and benefits over the other systems
as explained in the following text.
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Table 5.1: Comparison of Featureswith Existing Systems

Feature Proposed framewor k Semantic Blogging Haystack Semblog
Demostrator
Navigation - Semantic navigation - Semantic navigation - Cross-blog message Hyperlinks and trackbacks
— Ontology based — Treebrowsing graphs
semantic linksthrough | — Facet browsing - Hyperlinks and
each blog entry - Hyperlinks and trackbacks
- Hyperlinks, trackbacks trackbacks

and annotations

Annotation mechanism - Blog entry annotates Blog entry contains Provides annotation None
another blog entry or bibliographic item feature
resource on the web
- Automatic trackback
URL discovery
Categorization Ontology based. Blog- Topic tree using Collection class used. The | Categories provided by
ontology mapping relates | broader/narrower than collection name can be blogging platform
the blog entriesto relations shared by many blogs.
instances in the ontology.
Category assignment Related ontology instances | Category-chooser Manual Manual
suggested by the system functionality for category
suggestion
Search - Indexed text search - Query by entry Blog entries can be Ego-centric methods
using Lucene - Query by item searched
- Metadata search
- Semantic search
Inference Inference augments None None None

semantic navigation and
aggregation




Feature Proposed framewor k Semantic Blogging Haystack Semblog
Demostrator
Semantic aggregation Present None None None
Data entry - Blog this feature - SemBlogI T! Different forms for user - Web based form
— collectstitle, link and — collectstitleand link | input interface
trackback ping URL - Metadata form for - MovableType
- Multiple metadata entry bibliographic items bookmarklets
templates
Data export RSS 1.0, RSS 2.0, RSS RSS 1.0 with Transforms RSS 0.9x/2.0 | RDF Content Summary
0.92 and Atom with bibliographic metadata filesinto RDF filesbased | (RCS) — additionally
embedded metadata on RSS1.0using XSLT describesinter-site
relations using hyperlinks
and trackbacks
Cross-blog aggregation Aggregation of RSSfeeds | None Allows user to subscribe RNA and Glucose for RSS
RSS feeds aggregation
Blog entry view Record view. Velocity Semantic view Many views like list, Record view
templates are easily - Configurable schema calendar, table, etc.
modifiable to produce . Record view and
more views. summary table view
Metadata view RDF N3 and RDF/ XML None None




5.1.2 Benefits of the proposed system

Semantic navigation

Only the proposed system offers links to semantically related blog entries. Navigation can
be done from each blog entry. The tree browsing provided by the semantic blogging
demonstrator is simple category browsing functionality offered by most of the blogging
platforms. The facet browsing is actually more like metadata search built in the proposed
system. In addition to navigation by hyperlinks and trackbacks, offered by most of the
blogging systems, the proposed system also allows navigation by annotations. Browsing by
trackbacks, annotations and RSS subscriptions can be taken as cross-blog navigation. Thus,
the system provides more complete and effective navigation compared to existing systems.

Annotation mechanism

The annotates property is more generic than contains property used in the semantic
blogging demonstrator. Not only blog entries, any resource on the web can be annotated.
Further, the trackback mechanism for annotation was enhanced by automatic trackback
URL discovery.

Easy publishing

The system facilitates easy data entry with the help of Blog this feature. It is similar to the
SemBlogIT! feature provided by the semantic blogging demonstrator. Additionally, the
proposed system discovers the trackback ping URL also when blogging about a blog entry.
Moreover, many templates are provided for different types of blog entry metadata.

Ontology

Use of ontology provides aricher way of classifying and organizing data than using smple
topic tree. More relations can be defined in the ontology besides just broader/narrower
than relations. Category tree can be considered as a part of the ontology. The ontology is a
common central ontology which can be shared by multiple blogs. The ontology can be
collaboratively populated by multiple users.

Better search

The metadata search in the proposed system can do the function of query by entry and
guery by item of the semantic blogging demonstrator. The simple search provided by
Blojsom simply matches substring in the blog text to the search string. However, Lucene
maintains a search index beforehand and provides more effective search in the proposed
system. The text search and metadata search are augmented by semantic search. Other
systems do not employ semantic search.

Inference

The integration of ontology in the system offers the capability of inference which other
systems lack. Inference provides the power to deduce various implicit relations among the
instances. Additional links in semantic navigation and aggregation are produced by
enabling inference.

Semantic aggr egation

Semantic aggregation is a new feature introduced which helps to organize blog entries. The
blog entries are aggregated under different groups based on the ontology and these groups
are interlinked by different types of relations. It also serves as a good way for browsing
relevant blog entries.



RSS aggr egation
RSS aggregation mechanism has been integrated in the proposed blogging system. The
semantic blogging demonstrator cannot aggregate across multiple blogs.

Additionally, the system aso provides other new features like the FOAF profile and RSS
enclosure file attachment. The semantic blogging demonstrator provides some better
facilities for viewing blog entry and metadata. However, velocity templates can be easily
modified in the proposed system to offer desired views. Thus, the proposed system offers
better functionalities than the existing systems including most of the features of the current
systems.

5.1.3 Comparison of implementation

Besides the additional features offered, the system has some better implementation aspects
compared to other systems. Table 5.2 shows a comparison of some implementation aspects
of the proposed framework with the SWAD-E Semantic Blogging Demonstrator. The
demonstrator is one of the most significant works in semantic blogging and elaborate
details of its design and implementation are available, unlike others. The proposed system
is similar to the demonstrator in many aspects and built upon the same blogging platform.
Thus, the comparison of these systems is appropriate for evaluation.

Table 5.2: Comparison of Implementation with the Semantic Blogging Demonstr ator

Aspect Proposed framework Semantic blogging
demostr ator
Information modeling Blog entries are enriched by | Blog entries and
metadata. All entries are bibliographic items are
modeled the same. considered different
Domain of application Generic. But the computer Bibliographic domain.
science department domain
was taken for demonstration
Data Storage MySQL database Single RDF file containing
metadata for all blog items
Ontology language OWL SKOS/TIF
Language processing Porter stemming Porter stemming
Ul configuration Different forms based on RDF used for Ul
metadata schema. Ul configuration
components can also be
defined in the schema.

The proposed system models all blog entries uniformly unlike the semantic blogging
demonstrator which distinguishes between blog entries and bibliographic items. The
system has been implemented to be domain independent. The semantic blogging
demonstrator is more specific to the bibliographic domain. The proposed system has better
metadata storage using MySQL database. The semantic blogging demonstrator uses a
single RDF file for al the metadata which may cause scalability problem with large
number of blog entries. The database management system handles this issue. OWL has
been used for the ontology. It is a powerful language for richer expression of ontology and
support for inference. On the other hand SKOS is a simple language with relations like
broader/narrower than to express category trees. Both the systems use Porter stemming
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for language processing of blog entries. The demonstrator uses RDF for Ul configuration.
The proposed system aso alows the user to control the interface of the form elements to
some extent by additional elements in the schema file. For instance, text area of enough
size has been used for the abstract field.

5.2 Experimental Evaluation

Some of the features of the system were verified and evaluated experimentally. The
experimental data was entered as described below.

Experimental Data

An ontology as described in section 3.4 was built. Instances were populated in the ontol ogy
(see appendix B). The data was obtained from the website of Computer Science and
Information Management program of the Asian Institute of Technology'®. However,
fictitious data has also been included for convenience in testing. Data for 15 courses, 93
topics, 8 faculty members, 10 researches and 15 universities have been entered.

About 100 dummy blog entries were populated into the system. Some text related to the
courses, topics and researches were obtained from the Internet using the Google search
engine. Entries with different types of metadata were entered. However, fictitious data
have been entered. The system for demonstration should not be taken as an authentic
source of information.

5.2.1 Evaluation of automatic blog-ontology mapping

While entering the blog entries the automatic blog-ontology mapping was also evaluated.
The system suggests the related instances in ontology when entering or updating blog
entries. The right and wrong suggestions were noted. The following statistics was noted
about the automatic blog-ontology mapping while entering the experimental blog entries.

Number of total suggestions = 228
Number of right suggestions = 191
Number of wrong suggestions = 37

The result shows 84% right suggestions and 16% wrong suggestions. It is not always clear
whether a suggestion is appropriate for a blog entry or not. So, it is difficult to evaluate the
results perfectly. Language processing is not a perfect area. Sometimes the suggestions are
not relevant due to lexical, semantical and syntactical variations as explained in section
2.6. The lexical variations can be handled to some extent using WordNET. But it is still
difficult issue to handle semantical and syntactical variations. The keywords defined in the
ontology, to identify the instance, also affect the mapping. It isdifficult to list all keywords
related to any instance. However, though few wrong suggestions are shown or some
appropriate categories are missed, the user always has the option to choose the correct
categories. So it is not a problem. The feature, automatically showing suggestions, is
helpful to the users.

19 http://www.cs.ait.ac.th/ (retrieved April, 2006)
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5.2.2 Evaluation of semantic search

Table 5.3: Evaluation of Semantic Sear ch

Text Search Results Semantic Sear ch Results

Sear ch text Returned Relevant Returned Relevant
computer graphics 2 2 10 9
payment 1 1 7 4
java 10 8 14 9
relational database 1 1 10 8
ontology 2 2 8 4
recursion 1 1 10 6
firewall 2 2 9 7
computer networks 3 1 17 14
system analysis 3 3 10 7
compiler 0 0 13 6
information system 2 2 20 16

The semantic search was tested with a number of search texts related to some course or
topic in the ontology, as shown in the above Table 4.3. It is obvious from the results that
semantic search produces much more results. For instance, for the search text “system
analysis’ traditional text search produces just 3 relevant results. However, semantic search
produces 4 more relevant results to give atotal of 7 relevant results. The recall of semantic
search is definitely higher as it finds out more relevant entries. Recall is the ratio of the
number of relevant records retrieved to the total number of relevant records in the
database. However, the precision of semantic search may be lower than text search.
Precision is the ratio of the number of relevant records retrieved to the total number of
records retrieved. Semantic search produces many results out of which some may not be
useful. Higher recall makes the precision lower and vice versa. However, the high recall of
the semantic search is more significant than having a small number of precise results.

5.2.3 Evaluation of semantic aggregation

Table 5.4: Evaluation of Semantic Aggregation

Sear ch text Total instancesreturned | Relevant instances Precision
computer graphics 14 12 85.71
payment 8 7 87.50
java 24 14 58.33
relational database 14 13 92.86
ontology 11 8 72.73
recursion 18 13 72.22
firewall 13 9 69.23
computer networks 24 16 66.67
system analysis 16 14 87.50
compiler 20 16 80.00
information system 24 20 83.33
Average 77.83
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Semantic aggregation was tested with the same search texts used to test semantic search.
The number of relevant instances from ontology was noted. The results are shown in Table
4.4. The test is, however, not a complete evaluation of semantic aggregation. It just gives
us an idea of the number of relevant instances retrieved during the aggregation.
Aggregation also shows the relations between different instances and helps in browsing
relevant blog entries. The average precision of the retrieval was about 77.83%. The
instances are drawn from the ontology, based on text search and semantic search, which
are not expected to be very precise. However, the implementation is guaranteed to return
al instances directly related to the blog entries searched. The system retrieves useful
instances from the ontology and shows inter-relations between them making the
aggregation meaningful.

5.3 User Feedback

Many features of the system are subjective in nature and difficult to evaluate by
experiments only. So user evaluation of some features of the system was conducted. 10
students from the Computer Science Department of the Asian Institute of Technology
helped in the evaluation of the system. The users were explained about the system and the
domain used. The users were given the list of ontology instances populated in the system
(see appendix B). The questionnaire for system evaluation (see appendix C) was filled by
each of the users after testing the system. The following features were evaluated with the
guestionnaire.

Semantic Navigation (question 1)
Semantic Search (question 2)

Inference (question 3)

Semantic Aggregation (questions 4 and 5)
M etadata search (question 6)

RSS aggregation (question 7)

For evaluating the semantic navigation feature, 5 random blog entries were chosen by each
of the users and the links produced were observed. The users were aso requested to test
the search features provided, with some search text relevant to the instances populated in
the ontology. The opinions of the users regarding the entries returned by the semantic
search were taken. Each user was requested to do at least 5 such searches. Few examples of
additional links produced by inference were demonstrated to the users and feedback
obtained. We can see the inferred relations as additional links in semantic aggregation al so.
The semantic aggregation was also evaluated by the users with at least 5 search texts, on
the basis of relevant instances and interlinks shown. Comments were collected about the
overall system.

The results of the survey are shown below in Table 4.5. The response for each of the

guestions in the questionnaire was rated 1-5: very high = 5, high = 4, medium = 3, low = 2,
very low = 1.
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Table 5.5: User Feedback

Response to Questions
Users 1 2 3 4 5 6 7
1 5 4 3 4 4 4 4
2 4 4 4 4 5 4 4
3 4 3 4 4 4 4 5
4 5 4 4 4 4 5 4
5 5 4 4 4 5 4 5
6 4 3 4 4 4 4 4
7 4 4 4 4 5 5 5
8 5 4 4 4 4 4 4
9 4 4 4 4 5 5 5
10 5 4 4 4 4 4 4
Mean 4.5 3.8 39 4 44 4.3 4.4
Standard
deviation 0.53 0.42 0.31 0 0.52 0.48 0.52

We can see that the users had good response for most of the system features like semantic
navigation, semantic aggregation, metadata search and RSS aggregation. The means for
these features range from 4 to 4.5. It was not so easy for the users to judge the relevance of
semantic search results and inference. It is reflected in the results with lesser means for
guestions 2 and 3. This is because the results of semantic search and inference may not be
directly related to the query. But they are related indirectly. For instance, when the user
searches for blog entries related to ‘database’, the semantic search will also return the
entries related to the professor who teaches ‘ database’. Though the results are useful to the
user, the relevance may not be obvious. We can see from the table 5.5 that the standard
deviation is quite low ranging from O to 0.53 only. This shows that the responses of
different users do not vary much from the mean. So, most of the users have similar
opinions about each of the features. The users had good response about the system overall.
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Chapter 6
Conclusions and Recommendations

6.1 Conclusions

A new framework for semantic blogging has been built capable of aggregating and
organizing relevant blog entries on a given topic. Ontology has been introduced in
semantic blogging augmented by inference, instead of using different categorizations.
Navigation and search features have been improved, compared to the few existing
semantic blogging systems, by utilizing semantic relations in the ontology. The
implemented framework is aso capable of producing RSS feeds with metadata and
aggregating such feeds. An experimental system using the computer science department
ontology was constructed and the framework was evaluated.

The framework provides an easy interface to the user for publishing blog entries and
metadata. Multiple types of metadata schema are supported for blog entries. A better
annotation mechanism has been provided for annotating blog entries and resources. Blog
entries are automatically mapped to the ontology using language processing. Indexed text
search and metadata search are enhanced by semantic search and inference. Semantic
aggregation has been introduced in the system for organizing search results. Blog entries
can aso be aggregated from multiple blogs. The framework has been developed generic
enough to be applied to any application domain. The metadata storage has been made more
scal able compared to existing works by the use of relational database.

Better recall was achieved for search results by augmenting traditional search with
semantic search. The blog-ontology mapping is quite effective and flexible. Semantic
aggregation is a useful feature and produced quite good results. Many features of the
system are subjective in nature and the evaluation is not easy. Moreover, the number of
users who tested the system was quite low. For proper statistical analysis, the number of
users should have been at least about 30. But due to the limited scope and time for the
work this was not practically realizable. However, the results indicate that the feedback
from users about the overall system was quite good.

6.2 Recommendations

The semantic blogging framework still has few limitations. Further work can still be done
in semantic blogging. Few recommendations for future work are as follows.

The system can be made more powerful by using different types of inference
engines to do more types of inference.

The framework can be extended to handle more complex metadata schema. Other
information, like constraints, in the schema could also be utilized.

Further work can be done on constructing the ontology in a decentralized way.
Language processing can be made more accurate by handling other types of
linguistic variations employing additional techniques like WordNet.
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Appendix A

Constructs supported by OWL reasonersin Jena

Constructs

Supported by

Notes

rdfs:subClassOf,
rdfs:subPropertyOf, rdf:type

al

Normal RDFS semantics supported
including meta use (eg. taking the
subProperty Of subClassOf).

rdfs.domain, rdfs.range al Stronger if-and-only-if semantics
supported

owl:intersectionOf al

ow!:unionOf al Partial support. If C=unionOf(A,B) then
will infer that A,B are subclasses of C,
and thus that instances of A or B are
instances of C. Does not handle the
reverse.

owl:equivalentClass al

owl:digointWith full, mini

owl:sameAs, full, mini owl:distinctMembers is currently

owl:differentFrom, trandated into a quadratic set of

owl:distinctMembers owl:differentFrom assertions.

owl:Thing al

owl:equivalentProperty, all

owl:inverseOf

owl:Functional Property, al

owl:InverseFunctional Property

owl:SymmeticProperty, al

owl:TransitiveProperty

owl:someV aluesFrom full, (mini) Full supports both directions (existence
of a vaue implies membership of
someV aluesFrom restriction,
membership of someVauesFrom implies
the existence of a bNode representing the
value). Mini omits the latter "bNode
introduction" which avoids some infinite
closures.

owl:allValuesFrom full, mini Partial support, forward direction only

(member of a alVauesFrom(p, C)
implies that all p values are of type C).
Does handle cases where the reverse
direction istrivialy true (e.g. by virtue of
aglobal rdfs:range axiom).




Constructs Supported by | Notes

owl:minCardinality, full, (mini) Restricted to cardinalities of O or 1,

owl:maxCardinality, though higher cardinalities are partially

owl:cardinality supported in validation for the case of
literal-valued properties. Mini omits the
bNodes introduction in the
minCardinality(1) case.

owl:hasValue all

Source: Jena 2 — Inference Support (n.d.)
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Appendix B

Ontology of the Computer Science Department

Courses

7
8.
9.
10.
11.
12.

13.
14.

15.

Topics

Data Structures and Algorithms
Human-Computer Interaction
Personalization in E-Business

has prerequisite E-Business Development and Technology
E-Business Development and Technology
Java Technologies

has prerequisite Object Oriented Analysis and Design
Database Design

has prerequisite Data Structures and Algorithms

. Object Oriented Analysisand Design

Information Systems Devel opment

has prerequisite Database Design
Knowledge Management and Information Retrieval
Operating Systems
Computer Networks
Advanced Topicsin Internet Technology

has prerequisite Computer Networks
Computer Graphics and Animation
Programming Languages and Compilers

has prerequisite Theory of Computation
Theory of Computation

has prerequisite Data Structures and Algorithms

1. Data Structuresand Algorithms

Graph Algorithms
o0 Weighted Graphs
0 Directed Graphs
Sorting
0 Radix Sort
0 Quick sort
0 Merge sort
Trees

2. Human-Computer Interaction

Interface Techniques and Technologies
o Virtua Environments
0 Graphical User Interface
User Interface Design
0 Multimodal Interfaces
0 Userand Task Analysis
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3. Personalization in E-Business
Personalization Techniques
o Information Visualization
o Coallaborative Filtering

4. E-Business Development and Technology
E-Business Marketing
0 Customer Service and Marketing
0 Advertising
Electronic transactions
0 Electronic payment
0 Electronic Data Interchange

5. Java Technologies
Java Frameworks
0 Enterprise Java Beans
0 Swing
J2EE Technology
0 JavaServlets
0 Remote Method Invocation

6. Database Design

Normalization
o 3NF
0o BCNF

Logical Data Model
0 Relational Database Model
Integrity Constraints
Keys
Distributed Database Design
0 Global Schemaand Fragmentation Design
o DataAllocation Strategies

7. Object Oriented Analysisand Design
Object-Oriented Analysis
0 Object model
o Unified Modeling Language
Encapsulation
Inheritance

8. Information Systems Development

Systems Analysis Skills

0 Interpersonal Skills

0 Analytical Skills
Requirements Structuring

0 Process modeling

0 Logic modeling
CASE Tools
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o Form and report generator tools
0 CASE Repository

9. Knowledge M anagement and I nfor mation Retrieval
Information Retrieval Models
o Taxonomy of IR Models
0 Classica IR
Knowledge Modeling
o Ontologies
0 Knowledge Transfer

10. Operating Systems
Multiprogramming and Time Sharing
0 Sharing of Space and Time
0 Protection and Integrity
Scheduling
0 Round Robin
0 Queuing

11. Computer Networks

Data Link Networks
o Ethernet
o Wireless
0 Error Detection

Network Security
o Firewadls
o Cryptographic algorithms

12. Advanced Topicsin Internet Technology
Real-time and Multimedia Application Services
o Voiceover IP
0 Real-Time Protocol
Networking Protocols
0o OSl model
0 Routing Protocols

13. Computer Graphicsand Animation
Curve and Surface Modeling
0 Approximating Curves by Polygonal Lines
0 Triangulation
Rendering Techniques
0 Antialiasing
o Blending

14. Programming L anguages and Compilers
Control Flow
o lIteration
0 Sequencing
0 Recursion
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Code Generation

15. Theory of Computation
Context-Free Grammar
0 Pushdown Automata
o0 Derivation Trees
Turing Machine

Faculty

1. Vatcharaporn Esichaikul
teaches E-Business Development and Technology, Personalization in E-
Business
has research interest Video blogging

2. Paul Janecek
teaches Data Structures and Algorithms, Human-Computer Interaction
has research interest Ontology visualization, topic maps

3. VilasWuwongse
teaches Java Technologies, Database Design, Object Oriented Analysis and
Design
has research interest semantic web services, Semantic blogging

4. Peter Haddawy
teaches Information Systems Development, Knowledge Management and
Information Retrieval
has research interest visualization of medical models

5. Matthew Dailey
teaches Operating Systems
has research interest digital libraries

6. Kanchana Kanchanasut
teaches Computer Networks, Advanced Topics in Internet Technology
has research interest Network control for fast Internet, mobile adhoc
networks

7. Phan Minh Dung
teaches Theory of Computation, Programming Languages and Compilers
has research interest E-learning

8. Sumanta Guha
teaches Computer Graphics and Animation
has research interest visualization of medical models

Resear ch

Video blogging

Ontology visualization

topic maps

semantic web services

Semantic blogging

Network control for fast Internet
visualization of medical models

Nog,rwbdhpr
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8.
9.

10.

digital libraries
mobile adhoc networks
E-learning

Universities

CoNU~WNE

Chulalongkorn university

Queen mary and west field college
United states military academy
Swiss federal institute of technology
Tokyo institute of technology
Pomona College

University of Illinois

North Carolina State University
University of California

. Indian Statistical Institute
. Melbourne university

. Queendand university

. University of technology
. University of Michigan

. University of Calcutta
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Appendix C

User Feedback Questionnaire
for

A Semantic Blogging Framework for Better Utilization of | nfor mation

1. How useful do you think is the semantic navigation?

Very high High Medium Low Very low

2. How useful are the semantic search results?

Very high High Medium Low Very low

3. Are the additional navigational links produced by inference useful ?

Very high High Medium Low Very low

4. Does the semantic aggregation show appropriate categories and links?

Very high High Medium Low Very low

5. How useful do you think the semantic aggregation is?

Very high High Medium Low Very low

6. How useful do you think the metadata search is?

Very high High Medium Low Very low

7. How useful do you think the RSS aggregation is?

Very high High Medium Low Very low

Comments and Suggestions:
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Appendix D
Toolsand Technologies
Thefollowingisalist of the tools and technologies used for the framework.
Blojsom: Blojsom 2.27 was the open source Java based blogging platform used.

Jena: Jena 2.2 was used to parse and manipulate data in RDF and OWL. Jena is a Java
based framework for writing Semantic Web applications. It features an RDF AP,
RDF/ XML Parser, Persistence, Reasoning Subsystem, Ontology Subsystem and RDQL

query language.

Protégé: Protégé 3.1 was used to create and manage the ontology. It is a Java-based, free,
open source ontology editor and knowledge-base framework. Protégé supports Frames,
XML Schema, RDF(S) and OWL.

Lucene: Lucene 1.4.3 was used for indexed text search. Apache Lucene is a high-
performance, full-featured text search engine library written entirely in Java.

Flock: Flock was used for RSS aggregation. It isajava based web application.

Prefuse. The Prefuse information visualization toolkit was used for visualizing the
semantic aggregation graphs. It is a Java-based toolkit for building interactive information
visualization applications.

Velocity: Velocity, a Java-based template engine was used for the user interface.

Programming language: The main programming language used for coding the entire
framework was Java. The Java 2 Platform, Standard Edition, version 1.5.0 was used.
Javascript has also been used for client-side programming.

XML languages: The XML based languages used were RDF, OWL, GraphML, FOAF,
RSS and OPML.

RDQL: RDQL (RDF Data Query Language) was used for querying the RDF metadata
store from Jena.

Development Environment: Borland JBuilder X Integrated Development Environment
was used for programming in Java. Many additional tools in JBuilder, like tools for
documentation, testing and debugging, were also used.

Database: MySQL version 4.1.7 was used for the database backend. JDBC driver for
MySQL, version 3.2.0, was used for connecting to the database from Java.

Application Server: Apache Tomcat 5.5 was used as the application server in Windows

platform. Apache Tomcat is a servlet container for the Java Servlet and JavaServer Pages
technologies.
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