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Abstract

Adaptive web-based systems aim to adapt the services to the needs of the individual user.
Each and every user will have their own preferences and the applications must fit the
adaptive environment of those applications. Adaptive systems are attempting to bring
personalization to the web, to ensure that both media (content) and services are tailored to
the user’s personal preferences, goals and context thus enhancing the user’s experience of

the web.

In general the adaptive systems are responsible to offer the service, which fits the
environment. Here, the focus is given to the user of different kind. The massive web of
data can be accessed through the APIs offered by the service providers in this research
idea of building an open model. The adaptation is majorly focusing on proposing a simple
mode! as an initiative and then building an application which satisfies the requirements.
Mash-ups are prepared as part of accessing the services from different providers. In the

application one can find the unique search hub like structure in the implementation.

Usability of the system or the final product is also a very important and impressive thing
to be remembered for the entire design and development of the application. Evaluation
the user based on the feedback gathered from the users through usability testing is an

asset for the perfect assessment of the proposed web system.

This thesis 1s trying to design the architecture and define an algorithm to develop
adaptation of web services based on the preferences of the users. And also, this is trying
to propose new adaptive search functionality to a set of users. This paper also provides
an investigation into the design of the application using different possible new web
technologies. And also evaluates the user experience with the help of the usability
engineering methods. This research allows and opens the gate for the construction of an

open model approach for the adaptive web systems.
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Adaptive Web

1. Introduction

1.1. Background

Recently, there is huge and enormous increase of content on the WWW. This is because
of the emergence of a new generation of social platforms, and this has transformed user
interaction and content production on thé WWW. The increase of usage of social
networking and different blogs, photo sharing’s offered by massive providers like Face
book, Google, Yahoo, etc opened the gates to publish on web by the user. Social
networking has become a massively popular means of communication and interaction
online. With sites such as Face book, Twitter, YouTube, Google, Flicker, LinkedIn and
Word Press there are over a billion socially active people online today, and that number
continues to grow at an astounding rate. This change in emphasis and utilization of the
WWW has come to be known as the new generation web. And this social Web will be

treated as the new Web (www.kdeg.scss.tcd.ie, 10™ -June-2011).

With the ever increasing volume of content on the web, authored for different needs and
in different contexts - the user is left with the daunting task of searching, navigating and
repurposing these resources for his/her own needs and requirements. Adaptive systems
are attempting to bring personalization to the web, to ensure that both media (content)
and services are tailored to the user’s personal preferences, goals and context thus

enhancing the user’s experience of the web.

There are already some systems existed like “HeyStakes” invented by Dr.Barry Smyth
(2008) on personalization and adaptation. This will produce the search results combined
from Google, Yahoo, and MSN. This is community based search approach, where the
results o the previous search will be stored and will be used in the next run (Maurice
Coyle and Barry Smyth, 2008). And the proposed research is to try and bring that kind of
personalization with an aim to achieve the possible ways for creation of an open model
for adaptive web systems. But, this project will not involve the concept of search history

to be used any more, which is a big differentiating point from the existing systems.

11 -



Adaptive Web

Making use of this content in web and satisfy the user with their needs will result in the
creation of the adaptive web systems with personalization, making the user as the centre
of attraction. In this research project the goal is to find the pitfalls of the open model
approach and the technologies used to achieve this open model along the lines of brining

user experience as the focal point.

The importance and benefits of involving users in the design and evaluation of adaptive
systems has been advocated for a long time (Chin, 2001; Weiblezahl, 2001, 2005;
Masthoff, 2002; Gena 2005; Gena & Weiblezahl, 2007). Designing and developing a user
centered adaptive web system can be of great use and satisfies the user’s preferences and
the needs. The problem of inconsistency can be resolved just by following the user

centered evaluation process especially for this kind of personalized adaptive systems.

Evaluation of the adaptive web systems can be done by decomposing and evaluating it in
a piece wise manner. Separating the evaluation of different aspects can help to identify

problems in the adaptation process (Paramythis, Weiblezahl & Masthoft, 2010).

With all these issues and the back ground knowledge this research work will try to find
out various internet technologies and the evaluation strategies either in the formative or in_
>

the summative manner to best derive the user experience. N

1.2.  Adaptive Web Systems & User Evaluation

The area of the proposed contribution for this dissertation is involved in two different
areas in computer science. There is significant focus on the adaptive system and then the
second focus is given to the field of usability. By performing user tests, analyzing the

data and evaluation the collected data.

The adaptive web systems are undergoing a different level of adaptation and considering
the user needs to create the new dimension in the adaptive research area. The rise of latest
and the new technologies is also allowing the implementation easy, also the task of
developing and designing adaptive web systems is made flexible. Recently, the huge

increase of the information in the World Wide Web, it has become very difficult for the

-12 -
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users to find the exact information required. Even the massive search engine giants like
Google, Yahoo and MSN, etc. are unable to serve the exact needs of the user and are
trying to search for the alternative solutions like concentrating on the effectiveness of the

search engines.

The adaptive web systems are treated as the next big thing in the area of adaptive hyper-

text and hyper media. Nielsen (1990) has proposed two predictions for the future
o The coming out of massive usage of hypermedia and hypertext;

¢ The combination of hypertext and other computer components;

1.3. Project Aim

Adaptive systems are attempting to bring personalization to the web, to ensure that both
media (content) and services are tailored to the user’s personal preferences, goals and

context thus enhancing the user’s experience of the web.

The main goal of this research will be to tailor the web services based on the personal
preferences and goals of the user to build an adaptive web system with an easy to use,
effective and efficient user interface by bringing the usability techniques throughout the

development life cycle.

This is to have investigation through different approaches for the creation of an open
model and the technologies that support to achieve this open model. Tailoring the web
services based on the personal references of the users and brining the personalization for
any specific user. And is also to evaluate the application for the usability of the

application and build the rich user interface.

Typically the user evaluation will cover range of important evaluation techniques and
also the user feedback from the user. Prototype adaptive web system will be built using

the modern platform independent web technologies like python.

-13 -
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1.4.

Objectives

The main objectives of the research proposal in brief can be listed as follows.

Adaptation of web. services based on user preferences and needs with an
initiative to achieve the open model.

These adaptive web systems are going to offer the personalized search results
depending on the user. The user preference will be explicitly specified during the
entire process of querying the web. Web services will be tailored to the needs of
the user.

Investigate the possible web technologies to achieve the open model for
adaptive web systems.

There are different modern new web technologies emerged in recent years. And
the research would also be likely to perform on all the different possible new
technologies to make the open model achievable. Along these lines researchers
are saying that there are different theoretical and practical approaches to share,
connect and expose content via the WWW. A proper investigation is for the
possible approaches for sharing and connecting data in WWW the ways to access.
Importance of the open model and the possible pros and cons of the open
model approach for adaptive web systems.

The open model approach will utilize the vast volume of data available on the
WWW to dynamically generate models and source content. The next goal will be
on pros and cons of creating an open model approach for these adaptive web
systems. An investigation should be on the benefits and drawbacks of linking the

data and generating the model.
Evaluate the effectiveness, efficiency and usability of the adaptation model.

In these days user experience is playing major role and got more priority in
developing the applications. The evaluation of the web systems which will result
in the design of a rich user interface with an easy to use, effectiveness and

efficiency throughout the development of the research work.

-14-
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1.5. What’s New with Me?

As it is very clear from the previous section background, which describes the evolution of
the research in a chronological order. There are some systems existed already in history
which offer certain functionality. But, what the current thesis is going to offer or
concentrated is to provide a system which offers an adaptive environment curtailing the
web services to the user needs. From the previous section background, “HeyStakes” is the
similar kind of functionality as we do in here. But, the way that they use to offer the
search functionality is by using community search approach. They offer it with the help

of the history from the friends and the favourites of a particular user.

The personalisation in this thesis is not obtained with the history as HeyStakes does. The
personalisation is achieved by creating a user model, which can be modified further with
the changing needs of the user. We also offer a range of web services by accessing the
data present in the WWW. We treat the whole web as the data base and will be used for
achieving the adaptation. The data present in the social networks like FaceBook, Twitter
and Orkut profiles of the user are used’ and the search functionality is offered in relation

to that information.

[n determining the evaluation criteria it is planning to follow during the whole process of
the implementation throughout the process which will evolve in the formative evaluation
by separating into different phases. This way all the issues can be clarified for the user as
the evaluation progresses. An investigation is made into the existing and the latest
emerging web technologies to make the adaptive open model possible. The pros and cons
of all the different techniques that are used and a proper evaluation of all the area of

research carried.

1.6. Thesis Road Map
Chapter 2 Adaptive Web Systems

This chapter is focused on the on research in the area adaptive web systems and the
adaptive hypermedia. This discuss with the architecture of the adaptive systems and the

history of the hypermedia.

-15-
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Adaptive Web

evaluation analysis of the application with the adaptation policy followed and the

adaptation criteria.
Chapter 9 Summery

This chapter is final summary of the thesis pointing the findings in the thesis and in the
research work. This gives an overview of how the problem is addressed with clear

problem solving approaches followed.
Chapter 10 Conclusion

This chapter is the conclusion which describes about the conclusions. The contribution
towards the research area is discussed. And also this section describes how the proposed

system 1s different from that of the existing ones.
Chapter 11 Future Perspectives

This section is the listing the future endeavours that can be made and how the system can
be implemented further more. This solely concentrated on the future improvements that

can be added to the implemented system.
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2. Adaptive Web Systems

2.1. Introduction

This chapter concentrates on research in the area adaptive web systems and the adaptive
hypermedia. This chapter begins with the basics of the adaptive systems and then moves
into the discussion of adaptive hypermedia architecture. The adaptation process and the

open model of the adaptive web systems and the functioning is discussed.

2.2. Adaptive Hypermedia

Typically, an adaptive hypermedia system is a system, which (Eklund and Brusilovsky,
1998) is based on hypermedia, includes a domain model composed of a set of elementary
pieces of knowledge and their relationships in information space, maintains an explicit
user model that records individual user properties, and is able to adapt some visual or
functional parts of the system according to the user model. Adaptive hypermedia helps to
bring the personalization to the user and eases the job of finding necessary and relevant

information by the user.

Web has been the vast and the mostly using thing for the last decade with its ever
increasing voluminous information base. With this success, it has also made very difficult
to find appropriate information out of this huge volume of knowledge repository (De Bra,
Aroyo & Chepegin, 2005). This is something like asking a person to learn swimming in

an ocean, which he doesn’t know where to start and what to do.

De Bra, Aroyo and Chepegin (2005), says hypertext, and the Web in particular, offers

three ways to find information:

i.  When one knows the precise location of the information we want, type a URL in
the browser's address bar, to have an immediate access to the knowledge.

Bookmarking the URL to remember for ever to access again and again.
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ii.  When one has a great description of what is needed to wish to find, the modern
search engines are mastering in configuring the location of those search terms.

iii.  When we want to explore the Web hoping to find interesting information, for
instance hoping to find the conference papers on "Adaptive Web Systems" has
been published on the Web, the real problem starts. You can browse and search
all you want, but may not find that we are interested in at that time. When you
start searching for the information we will have problems in finding the necessary

information.

The major problem in finding the required information is describing what exactly the user
wants. Most of the times the search terms are very ambiguous and sometimes they are
irrelevant, etc. The best solution for this is to collect the information about user, when the
user is browsing. The whole process of user modelling allows the user to query for the

information combining the user’s preferences and his profile.

Personalisation or adaptation will extend the features of the existing adaptive hypermedia
architectures. Incorporation of the adaptive systems in collaboration between different

sites in the architectures will allow more adaptation than in the current systems.

2.3. AHA! The Adaptive Hypermedia Architecture

2.3.1. Architecture of AHA

The whole architecture looks as shown in the below Figure 1. As it is evident from the
diagram, that the overall architecture of AHA in Java. All the requests will be served
from the local file systems and the external http requests using the Java Servlets. The
communication of the Servlets with the domain/adaptation model DM/AM and also with
the user model UM yields the triggering of adaptation rules, which will perform the
updates to the UM. Storage of the DM and UM in AHA is in two forms. They may be
stored either in an XML format or in the data base, there is a tomcat server installation
required to run this architecture. Authoring tools are used to create this domain and user

models. There a few number of authoring tools available to accomplish this task. From
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2.3.3. Authoring Tools

All the pages were authored in HTML and the DM/AM are authored in XML in the first
version of AHA. In the next versions i.e.: in version 2.0 and 3.0 the DM/AM the structure
has become a bit more complicated compared to the previous version 1.0. In the new
releases for each concept many attributes have to be updated based on the condition-
action rules. Even in the latest release it has some features like case group, stability
parameters, etc. It is a better approach to create any application in AHA using the
authoring tool, or else the solution is going to be no longer a feasible solution. AHA can
be authored in three different ways (De Bra, Aerts & Berden, 2003).

The Concept Editor is a low-level graphical, Java applet based tool to define
concepts and adaptation rules for newly defined concepts. It uses an author defined
template to associate a predefined set of attributes and adaptation rule.

The Graph Author is a high level graphical, Java applet based tool, uses concept
relationships. Here, a set of attributes and adaptation rules are generated basing on the
creation of the new concepts. Since, it is a graph authoring constructs from high level to
low level will be propagated automatically.

Another authoring approach would be developing applications for other adaptive
systems and translating them for AHA. The low-level implementation constructs will

allow the author to construct this kind of applications.

2.3.4. User Model

A perfect user model has its effect on the performance and the effectiveness of the system
basing on the user information and the knowledge of the user also (Kavcic, 2000).
Regarding the user model the major aspects to be considered are
o Where the information about the user is coming from and what is that
information?
o How that information is going to be rendered or represented in the system?
o Then, the process that’s been undertaking in forming and updating the

model.
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The information that is stored in the user model can be divided into domain dependant
and domain independent user modeling systems (Shehryar Durrani, 1997). The
behavioral properties like age, gender, the capabilities of the user like background
knowledge and the preferences. There are various requirement gathering techniques and
ways that we can gather this information regarding any user. The dynamic parts like user
knowledge can be gathered by monitoring the browsing styles of the user and the user
activities. Quite a few numbers of methods are used in constructing a user model. Some

of them can be listed as follows (Jameson, 1999).

e Bayesian methods,

e Machine learning methods (rule learning, learning of probabilities,
instance-based learning),

e Logic-based methods (first order predicate calculus),

o Overlay methods,

e Stereo type methods,

e Other general methods (plan recognition),

e Specifically developed computational procedures
(User’s expertise is calculated from their navigational

¢ actions or time spent on documents), and

¢ Specifically developed qualitative rules and procedures

(These are special rules regarding user’s properties or behavior).

(Jameson, 1999)

Usually, combination of any two approaches will gives rise to better construction and
maintenance of the user model with a good exploitation of collected information

regarding the user.

2.3.5. User Profiling

In the web environments while processing the information there are certain parameters
have to be accounted based on the differences between the individuals. Parameters like
cognitive and emotional characteristics have to be considered. The web environment

offers flexibility to the user based on the contextual parameters of the individual user.
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The user will be given preference to the personalization based on adaptation in certain
web systems. Different adaptive hypermedia systems have been identified based on the
arca of the adaptation like educational sector, information processing, etc. All these
different sections of specific areas will have different adaptation constructs based on the
user priority and vary from one system to the other (Tsianos, Lekkas, and Samaras,

2008).

In building the applications leading to personalization there are some key issues have to
be addressed. The problem is how to construct accurate and comprehensive profiles of
individual users and how these can be used to identify a user and describe the user
behavior (Adomavicious, & Tuzhilin, 1999). As per Merriam-Webster dictionary the
term profile means "a representation of something in outline” (Tsianos, Lekkas, and
Samaras, 2008). User profiling is a set of data representing the significant features of the
user. The objective of the user profiling 1s to create a repository that contains the
preferences, characteristics and the activities of the user. A user profile can be built from
a set of keywords that describe the user preferred interest areas compared against

information items.

Tsianos, Lekkas, and Samaras, (2008) prepared a model for the user profiling, which
considers the cognitive and emotional processes that could be described as user
"perceptual preferences”, aiming to enhance information learning efficacy. These
perceptual preferences of the user would be described as continuous mental process,
which starts with the perception of an object in the users’ attention of visual field. And
this involves a number of cognitive, learing and emotional processes that lead to the
actual response to that stimulus (Germanakos, Samaras, & Mourlas, 2007). The primary
parameters in this model approach formulates a three dimensional approach to the
problem. The first dimension investigates the visual and cognitive processing of the
users, the second their cognitive style, while the third captures their emotional processing
mechanism during the interaction with the information space (Tsianos, Lekkas, and
Samaras, 2008).
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The cognitive processing parameters that are used in the user profile model proposed by
Tsianos are control of processing which refers to the processes that identify and register
goal-relevant information and block out dominant or appealing but actually irrelevant
information, speed of processing refers to the maximum speed at which a given mental
act may be efficiently executed, visual working memory span leading to the reference of
the processes that enable a person to hold visual information in an active state while
integrating it with other information until the current problem is solved, and the visual

attention which specifies the empirical validation of the task (Demetriou, & Kazi, 2001).

The cognitive styles represent the individuals’ typical or habitual mode of problem
solving, thinking, remembering and are considered as relatively stable characteristics of
the individuals. There are considerable number of cognitive styles are existed, out of all
this model followed Ridings Cognitive Style analysis (Riding, 2001). The reason to do
this is its implications can be mapped on to the information space more precisely

(Tsianos, Lekkas, and Samaras, 2008).

The way how individuals will respond to their information-processing systems and their
emotions will also be given priority to prepare the user profiles. Emotional processing is
a pluralistic construct which is comprised of two mechanisms: emotional arousal, which
is the capacity of a human being to sense and experience specific emotional situations,
and emotion regulation, which is the way in which an individual perceiving and
controlling his emotions (Tsianos, Lekkas, and Samaras, 2008). The emotional factors
like anxiety boredom effects, anger, feelings of self efficacy, user satisfaction, etc are
considered in the preparation of the profiling. This research is concentrated only on
anxiety which includes fear, worry, and uneasiness. An empirical evaluation had done in
relation to the user intrinsic characteristics. The results are proving that users are
performing in a better way once the individual preferences and the intrinsic
characteristics are collected using the individual differences approach. This research was

done in the area of the educational sector (Tsianos, Lekkas, and Samaras, 2008).
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2.3.6. Context Awareness

Different research areas are now focusing their interests on the concept of context. Since,
each of these areas will come up with one or more number of definitions for the word
context. In this research area the main goal is to personalize the services and providing
the necessary and relevant information to the user (Jameson, 2001). The problem here is
not only the content adaptation or personalization to the user but also, the elements of
context for the user’s preferences and the behavior have to be considered. And priority
would be given in order to provide the best service and the information to user

(Cappiello, Comuzzi, & Musst, 2006).

Initially, all the work that’s done is in defining the context, through a particularly limited
vision. For example, consider only the localization of the user, the objects which
encounter him, the people who accompany him, and the changes in these objects. This

work remains rather vague on the definition of the context (Schilit, and Theimer, 1994).

Recent work in this area starts to define the context in a more general and clear way. For
example, Chaan defines the context as “the set of the external parameters that can
influence the behavior of the application by defining new views on its data and its
available services (Chaari, Laforest, and Flory, 2005)”. A one-fit-for-all notation for the
context awareness proposed by Dey (2001), means as follows: “context is any
information that can be used to characterize the situation of entities (i.e. whether a person,
place or object) that are considered relevant to the interaction between é user and an
application, including the user and the application themselves. Context is typically the
location, identity and state of people, groups, computational and physical objects (Dey,
Salber, and Abowd, 2001).”

In this project proposal the context of the user can be collected explicitly as an initial step
to prepare the user model from a set of users. And the preferences can be modified by the

user on the fly once they enter into the system.
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will be interpreted. That means, transforming the raw data into meaning full data easily
understood by the application, and then stores the context into the data base. The second
step is to find the context services that meets the user preferences and stores them into the

data base (DM) (Bouchra, & Florence, 2008).

2.3.8. Adaptation Process

The adaptation process proposed by Bouchra & Florence (2008) says that the system
restores the most adapted web services to the user. To get to this adaptation the AM
performs the matching between the user and the services. This compares the content and
the contexts of the user and then, this will calculate the degree of similarity between the
content and the context. To perform the adaptation process, a tree model is used and that
will lead to the adaptation. Importance is given to the information with the nodes of the
treec and the values are assigned directly by the user itself when there is a request from
him. The context is taking more importance in mobile and the desktop applications in
order to increase the usability of the web information systems (Bouchra, & Florence,
2008).

2.4. An Open Model for Adaptive Learning Systems

The creation of an adaptive open model for the educational systems, learning styles,
knowledge fields and the teachers are given a level of adaptive rules of their own.
Adaptive hypermedia systems were evolved from a long time upon the previous
generations called pre-web generation, the web generation and the new adaptive web.
The present web is trying to bring the original capabilities of the web like this open web
and the semantic web concepts into brightness (Berlanga, & Garcia, 2004). The learning
systems are supposed to achieve the five abilities said by el.earning Consortium, (2002).
The five abilities are interoperability, reusability, manageability, accessibility, and
durability (eLearning Consortium, 2002). [t is not given preference the knowledge field,
interaction styles, information, and the model will provide a flexibility for the teachers to

prepare their own rule set for the adaptive approach (Adriana, & Francisco, 2004).
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2.4.1. The Open Model

The initial architecture of the adaptive education hypermedia model is having four main
important components, namely, the Learning Domain Model, the Student Model, the
Adaptation Model, and the Interaction Model (as shown in the figure X.X). The metadata
of the elements are defined by different learning technology specifications available and
provided by IMS to create this open model (Adriana, & Francisco, 2004). The whole
model was developed using the IMS LD (www.imsglobal.org, 2003) technology

specification, and offers an open ended environment to the learning technologies.

The learning domain model gives definition to various elements such as learning style,
learning design, the testing and the adaptive rule by the teacher. Learning styles
establishes the indicators on the cognitive styles such as how leamers perceive, interpret,
process and interact with the system. The main idea of the model is just not to state any
learning style, but it is to come up with a structure which fits for the authors and to
characterize the learning styles to the user. The definition of the learning style contains
the name, description, and the dimensions, which will be useful for the creation of the
next things like design, test, etc. The learning domain defines the knowledge structure
and the instructional design of any domain in leaming. The major elements of the
learning design are learner, staff, learning-activity, environment, play, act, etc using IMS
LD specifications. These elements are the basic building blocks of the learning design to
be defined and to carry on with the activities. Test definitions are used to assess the
student’s knowledge and the learning style. This includes our different types of tests,
learning style, initial knowledge, current knowledge, and final knowledge. The learning
style test 1s used to measure the learning style of the student. This contains its name,
description, linked learning style definition, and a set of questions to test the student
initial knowledge. The remaining three tests are to test the student’s knowledge in the
field. These test results will be stored in the student model to define the adaptive rules for
the students. The adaptive rules will be defined by the teachers itself to give that freedom
to bring the personalization suitable for the students. The goal is to provide that
formalism to specify the rules that provide the navigation paths and the content to the

students. The adaptation is based on the conditions and the knowledge and the interaction
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style of the user. The actions involved in this definition are sorting, hiding or showing, or

a menu with certain items (Adriana, & Francisco, 2004).

The adaptation in the student model is achieved by storing the learner (student)
information. This contains the all different kinds of knowledge stated from the learning
design definition and the student’s interaction model with the data available, something
like visited learning activities. The student model is solely based on the learning style of
the model and is defined in the mathematical notation (vector notation). This is producing
a multi-layered student model, which represents a learning style approach (Adriana, &

Francisco, 2004).

The adaptation model is the integration of all the definitions that are defined in the
learning domain model. This then generates a file containing the learning design which is

useful in the students learning process (Adriana, & Francisco, 2004).

The Interaction model supports majorly two functions. One among them is, generation of
an adaptive unit for each student. A unit of learning is nothing but a manifest, resources
like URI or URL and physical files. And the next function is tracking the behavior of the
student, while he/she are interacting with the material. The data about the student visits,
the results of the tests that were taken in the early stages will be observed (Adnana, &
Francisco, 2004). This model best serves the teachers and helps the students prepare their

student models and improve the knowledge of the individuals.

2.5. Conclusion

In this chapter the adaption process is clearly described with keeping al in relevance to
the traditional adaptive hyper media architecture. This also explained the move towards
creation and the adaption policies in the open model. Adaptive hypermedia which
describes the link texts is explained. The incorporation of the user evaluation can be made

by following the discussion in the next section.

-29.



Adaptive Web

3. Evaluation of Usability

This chapter introduces the concepts of usability and the reasons why and where we use
usability. This also describes about the user evaluation in the design of the web

applications with a focus on some interesting web systems.

3.1. Usability

In the recent world of web 2.0, there is an increased importance for the concept of user
experience. It hardly involves the simple concept of making the things in an easy to use,
effective, efficient, and easily memorable way. The general definition of the term

usability can be described as follows.

“Usability is all about making sure that something works well: That a person of
average and even below average ability and experience can use the thing- that can be a
web site, electric lift or even a coffee cup without getting frustrated of using it (Steve

Krug, 2006).”

As part of user testing we has to measure the user reactions, recording, analyzing and also
the performance are to be observed. A user centered approach, means an early focus on
the user tasks and directly studying or observing the cognitive, behavioral and attitudinal
characteristics is considered as the best approach to produce better user satisfactory
products. An iterative interaction design by Sharp (2006) is a best practice to achieve this

goal.

3.2. Why, Where, When & How About of Usability

For the web applications usability is the necessary condition and then, finally user
evaluation is the sufficient condition. Usability is a necessary action to bring the
concentration of the users. We run usability tests to identify key issues and problems
involved in any application or its interface. For intranets usability is to increase the
employee productivity. We run usability tests where ever that we can provided there are
no external distractions. Anyone having knowledge on this field can run user tests to

bring the user satisfaction.
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Usability plays a significant role in each stage of any application.

v' Testing the old designs before going to the new ones.
Testing the design of the competitors to get cost effective designs.
Creating paper based prototypes.

Conducting filed studies.

AN N N

Designing the interfaces following the usability guidelines in an iterative passion.

This is when we start working on achieving the usability of any product. Now, how can
we improve the usability of a web application? This can be achieved by getting hold of
the representative users. Asking the users to perform the representative tasks with the
design of the application is again an important improvement. Observing the users success
and difficulties through the whole process of interaction design is the best analysis
(Jakob, N., 2010).

3.3. User Evaluation of Search Engines

Search engines are providing an alternative to browse the hypertext in the internet
environment from the last two decades. The information present in the internet is
increasing exponentially and the content-based searching is increasing and the amount of
information retrieval is becoming more and more important factor (Chen, Houston,
Sewell, and Schatz, 1998). Since, an increasing craze for the search engines to improve
their performance and the information retrieval group to enhance their strategies, it has
become the most discussing criteria with the evaluation of the search engines

effectiveness and the usability (Chuang, & Wu, 2007).

Search engines effectiveness is measured using two different categories. They are
system-based approach and the user-based approach. System based approach is to
measure the objective evaluation of the systems and the user based one is to measure the
user satisfaction and some cognitive features of the user. User based evaluation of the
search engines is a vantage in the end user perspective. Lot of researches proved and

stated how the user will be given satisfaction with the search engines and no priority
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given to the attracting factors and brings back the user to the search engines. And the
research is to attract the users and to retain the users by the search engine providers

(Chuang, & Wu, 2007).

Zhang and Dran (2000) said that the hygiene factors are the responsible factors for the
web application functional and serviceable and at the séme time, the absence of those
functions is the responsible factor for the user dissatisfaction. User based evaluation of
the search engines in the research by Su’s (2003), which gives freedom the end-users to
do their own research evaluation on different factors like response time, online
documentation, search engine interface and the display of the result. The research by
Chuang and Wu (2007) summarizes that hygiene factors and the motivational factors are
the two considerably responsible for the evaluation of the search engine end-user

experience.

The search engine characteristics that will affect the performance of the search engines
can be listed as response time, number of ads in the page, consistency of the results,
number of results, search by language (Support to multiple languages), font size, colour,
and tips for improving the search. These are the some of the factors that affect the
intention of the search engine usage (Chuang, & Wu, 2007). Hygiene factors are the
mostly developed by all of the modern search engines and the competition is also of the
same comparison because of the hygiene factors of common use. Similarly, motivation
factors are given less attention and preference by the search engines. They might also
become the factors for the competition in the market of the search engines (Chuang, &

Wu, 2007).

3.4. Evaluation of the Adaptive Web Systems

This section describes the evaluation on a couple of adaptive systems including AHA.
AHA! Is a framework generally that is used in academic industry quite often. In this
system the domain modeling is done with the help of the concepts and relationships
among them. User model plays a major role in the process of adaptation that any systems

using the tradition AHA model architecture. It has two tools and Graph editor is used to
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define the key components called the concepts and relationships. It genérates XML files
which can be edited manually by the user. It has content adaptation and link adaptation.
AHA uses java language and Servlets to offer the communication between different
components. This is platform independent and is an open source project (Sadat, H., &

Ali, A., 2005).

SETA is a toolkit used to implement the adaptive web stores. It is built on a three tier
architecture designed to build web stores based on authoring, and domain knowledge
about users and context. This dynamically generates the web pages for the web store. [t
monitors the user product selection and recommends the product based on the selection
made. All the product recommendations are based on the user preferences (Sadat, H., &

Ali, A., 2005).

SeAN is a web system used for personalized access to the news. This is offering
advantages by selecting new topics relevant to the user. The next function is to give an
appropriate level of news and then to offer the advertisements relevant to the user and the
news. News is represented by following the hierarchical domain model. It has been

implemented using Java (Sadat, H., & Ali, A., 2005).

SETA and SeAN are treated as close, because they both are having the same software

architecture. This is a typical evaluation of different web systems to date.

3.5. Conclusion

This chapter provides an over view with an evaluation comparison of the existing web
systems. The differences between all the systems with their evaluations can be better
understood with the documentation and the references available. User testing and the
feedback from the user provides the best results with an in-depth analysis o the user data

collected from the user testing.
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4. Possible Technologies to Achieve Open model

4.1. Introduction

This section is concentrated majorly on the discussion of the possible new technologies to
make the open model possible. There are a handful number of web technologies
emerging in these days; they are discussed in the following sections with their advantages
and disadvantages respectively. These technologies are all made in one document makes

the task easy to decide to go with a particular language or a technology.

4.2. HTML (Hyper Text Mark-up Language)

HTML and HTTP both were implemented by the profound researcher Tim Berners-Lee
in 1999. The mark-up scripting language has undergone five major releases up to now.
The latest version of HTML is Html 5, with an intention to improve the performance and
the development of multimedia application support. [n HTML 1.0, each and every page is
of the same colour and that to it are gray colored back ground and the font is Times New
Roman. The links are in Gray colour until it is visited by any one and will change the
colour into red once it has been visited. The next version HTML 2.0 then comes up with
improved features over the previous HTML version with the features like selecting the
back ground colors, images, and the forms can be set and prepared. Likewise the version
HTML 4.0 is the one responsible for the reduction of the maintenance costs and then
eased the difficulties. With the rise of the client side languages the new concept of web
2.0 is also got great popularity. Many organizations and persons are developing
applications using these languages. And the latest release of the HTML 5.0 is the best
supportive and the offer of the support for the APIs and the display of the multimedia
content are the best supportive features (Brian, Chung and Bill, 2004).

-34 -



Adaptive Web

<html>

<head>

<title>Home of Hector Chavez - Jan Smith<{/title>
</head>

<body>

<h1>Home page of Hector Chavez</h1>
<h2>My house is your house?</h2>
<p>Here are my hobbies.</p>

<ul>

<1i>Travel</1i>

<1i>Fishing</1i>

<1i>Soccer</1li>

<1i>Cooking</1i>

</ul>

</body>

</html>

Figure 3 : Sample HTML code
http://www.google.com/images/htmlicode/, Accessed 04/07/2011.

A sample code written in HTML can be used in the development of the user interface of

any of the applications that will enable the user satisfaction too.

4.3. Java Script

HTML has the disadvantage of the fixed stage and that has been overcome by the java
script. The information from the user forms will be sent from the client machine to the
server which is a dynamic technology. Java script was started early with the name Live
Script and then that is renamed as Java Script. This was introduced by the Netscape in the
year 1996 along with the Netscape Navigator (NN) 2.0 browser with an interpreter to
support the html functionality (Christian, 2006).

4.4. Publishing Web of Data

To publish the web of data present in the WWW in the form of web documents into the
web data there are three different approaches available. This technique is used to consider

the whole World Wide Web as the singe data base and then the data will be accessed
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through different techniques. They are stated s follows Web APIs, Micro formats and the
Linked Open Data (Olaf, 2008).

4.4.1. Web APIs

Web APIs is the one best approach for publishing the web of data into the web pages and
the most of the service providers are having their own APIs to serve the application and
development needs. APIs to access the services like Gmail, Flicker, Google Search,
Google Maps, Face Book API, Picasa, Sales Force, etc. All these are the services which
can be accessible through the web of APIs. The best and the most useful resource
containing all these APIs is programmable web which is a great repository of all the APIs
and the documentation available for the use in future. The web APIls provided by the
different vendors of the service providers can be used and this whole concept of
publishing the web data using APIs is contributing both pros and cons for the approach
(Olaf, 2008).

Mashups

;!‘égh;!ipf

/,..,./ /we-»/ 5] [
- - . .

Figure 4 : Diagram Showing a Mash-Up (Olaf, 2008)
How to publish Linked Data on the Web

http://videolectures.net/iswc08 heath_hpldw/, Accessed 12/06/2011.
The mash-ups are prepared with the existing web services through their APIs. The above
diagram shows the formation of a simple mash-up. “A Mash-up is a forming a new
service by combining two or more services, web pages or applications together

(Wikipedia.org, accessed 04/07/2011)." For example the mash-up formed by combining
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the Google Ajax Search and the Google Maps would result in the service from two
different sources. There positive side and the negative side of publishing data using web
APIs based on the current research is as follows (Tom, Michael, Chris, Richard, & Olaf,
2008).

Advantages of APIs:

v' APIs expose the structured data meaning that the data is accessed in the format
defined and specified by the service provider.
v APIs will result and enable in the formation of the new applications through the

concept of mash-ups.

Disadvantages of APIs:

% The negative side of the APIs is one cannot set the communication between
different sets of data of different formats.
% Offers a proprietary interface, means that as an application developer one has to

decide which APIs have to be used and bring that into the context.

** Mash-ups are fixed only on the fixed set of data sources, but not the whole web.

4.4.2. Micro Format

Micro formats are the embedded structured data into web pages written in html. These
micro formats also work with the html pages and there will be some security issues to be
considered with the embedding of the script and the tag elements. A sample code

representing the micro formats included in the traditional html tags is as shown below.

<d1v class-"vevent"
<span class-“summary">bdzgita1</span>
<abbr class-”dtstart" txtle- '2008-05-20">Hay 20</abbr> .

<abbr class-"dtend" title-"2007 65 22“>22</ahbr>
</div>

B} 1

Figure 5 : Sample Code in embedded Micro formats (Olaf, 2008)
How to publish Linked Data on the Web
http://videolectures.net/iswc08 heath_hpldw/, Accessed 12/06/2011.

-37-



Adaptive Web

And the concept of the micro formats is compatible with the concept of web as single
data base. The setbacks for this approach are the existence of a fixed set of micro formats
and they can be used for that purpose only. The second one is that there is no other way
to connect between the data sources and different data items.

4.4.3. Linked Open Data

Linked open data is the concept of using the URIs as the names for all the things. These
URIs are the responsible for the people to look up things and get the information on the
web. Linked open data model uses the semantic web technologies to publish the data onto
web and it also figures things to the user’s needs using the URIs. This linked data will set
up the links between different sets of data so that they can be given access to the data
within the other data sources. RDF (Resource Description Framework) statements will be
included to discover the other things on the data items. This approach over comes all the

short comings present in the above two approaches.

4.5. Python & Java

Python and Java both are treated as the platform independent and object oriented
languages. Basically there is more compatibility offered by Google app engine and the
AHA model. Since both of them are built on the same servlet technology. The loosely
typed nature of python and the support to build the web applications with all the built in
functionalities enables the developers to actively choose the language python. Either of
these two languages is a plus, as the Google App Engine supports both of them. Python
has a great compatibility of offering a solution to access and preparing mock-ups using
the APIs by different service providers. Accessing the APIs through Java Script with an

incorporation of python is again a big advantage over the other languages.

4.6. Silver light

Silver light is a latest language which is proposed by the Microsoft in the .Net family
with visual studio. Silver light is used to build rich internet applications. It is a heavy
weighted tool. Most of the applications are only implemented using windows platform.

There are some third party software’s which can be used on other operating systems.
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Using silver light we can build the rich user oriented applications. It is also a developer

friendly language, but will have the impact caused by the Microsoft’s problems.

4.7. OWL (Web Ontology Language)

This web ontology language is designed not only for presenting the information on the
web but also to process the information. Ontology is about the description of the things
and the relationships between the objects. OWL offers the machine interoperability of the
web information in a more effective and easy way compared to the languages like XML,
RDF, RDF-S (Schema) by providing the semantics to the vocabulary. OWL is designed
to achieve the semantic web. This has been divided into three parts OWL Lite, OWL DL,
OWL Full (www.w3.0org, accessed 04.07.2012). OWL is written in XML and is having
the same syntax provided by the scripting language XML. This ontology based language
is based and built on top of the frame work RDF, which helps in the processing of the
web of information. OWL is a W3C standard leading to the semantic web. And this

language is not designed for the people to read and understand by them.
Sample code for ontology can be written as follows (Grigoris and Frank, 2009).

<owl: Ontology rdf: about="">
<rdfs: comment>example OWL ontology</rdfs: comment>
<Owl: priorVersion rdf: resource="http://www.mydomain.org/uni-ns-old"/>
<Owl: imports rdf: resource="http://www.mydomain.org/persons"/>
<rdfs: label>University Ontology</rdfs: label>
</owl: Ontology>
OWL is also a possibility to design an application which offers a functionality of the

proposed project.

4.8. Ruby on Rails

Ruby is a new and the latest scripting language. It is treated as an open source language
with an initiative to offer open ended approach to the applications. It is very easy develop
the web applications using the ruby scripting language. It supports all the object oriented
features like encapsulation, inheritance, polymorphism, platform independence, etc as
they are supported by the other object oriented programming languages like java, python,

ctc. Here, i this language the syntax is slightly different compared to the other
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languages. In ruby everything is considered as an object whether it may be a variable, or
it may be a constant, or it can be either a data object.
Class Person
"def initialize (name, age)

@name = name
@age = age
end
def name
return @name
end
def age
return @name
end
end .
Sample class written ruby to mention the syntax of the newly designed language and the

development of the applications using the language (Peter, 2007). Amy (2007) said that
Ruby makes him to smile. So, ruby is a fun tool and like a funny toy in the hands of a
small kid.

4.9. Conclusion

This chapter describes about various technologies used in the design and in the
construction of the adaptive web system. Similarly, the advantages and disadvantages
both are discussed in this chapter. All the possible approaches were discussed which will
enable the combination of adaptation and user evaluation. The design of the system will
be based on the discussion and with one or more of the languages mentioned in this

chapter.
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5. Architecture of Adaptive Web System

5.1. Introduction

This chapter contains the discussion of the architecture and the different components of
the proposed architecture. This outlines a new architecture for the creation of the open
model for the adaptive web systems using the data present in the web. This also discusses

how different components communicate each other and the process of the adaptation.

5.2. A New Model Architecture

The proposed architecture for the new model is composed of some elements of the
classical AHA [1] and the some elements from web services [6] along with the
architecture of the Google app engine for python. The reason for using the Google app
engine architecture in this project is, it has a great support for the number of web
services. This is decreasing the extra cost spent on the data bases by offering its own data
store service. Google App engine also offers a huge support to a lot of services for the
user to access. The usage of these features along with the cloud hosting of the final
implementation resulted in the integration of app engine into the current architecture. The
adaptive engine [12] acts in the same way that performs its tasks in the classical AHA.
The registration of web services will also be in the same way that happens. Here, we
considered the user as the service requestor, the registry is treated as service registry, and
the web services are treated as the service provider. The app engine is the service

provider of all the service.

JDO is the connecting media between the data base called data store and the user model.
User model is prepared with the aim to store the different aspects of the user. User
contextual characteristics are taken due care like the static and the dynamic characters are
going to be give an effect. In order to avoid the overlay redundancies the domain model is
kept along with the user model itself. The user model variable will be stored in the data
store. The whole user model will reside in the data base itself which can be used further
in future by the user in order to update his profile and the preferences. The updating and

the user modeling with the contextual analysis based on the user preferences and affect
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Services is a container of all the services. The Admin is the controller of the access to the
web services based on their preferences and will control the flow to some extent. This is

only for security purpose not of that much importance in the application.

And finally the last bottom cbmponent and the bed rock of the whole architecture are the
search engines. In order to access the services offered by different search giants and to
offer that combined and the optimized search we are researching with the search engine
vendors like Google, Yahoo, MSN, etc. Search engines can be accessed by the APls
offered by those respective service providers. These services can be registered with the
service provider web services container. This is the whole new architecture serving the

muitipurpose adaptation application with the adaptation as major concern.

5.3. Conclusion

This section covers the architecture of the new model for the adaptive web system. This
new mode! is allowing the users to access the web o data with the creation of the simple
profile to register their preferences and also holding the profile information from the
existing applications like Twitter and Gmail. The next chapter will have a deep

discussion about how the adaptive web interface can be implemented.
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6. Implementing the Adaptive Web Prototype

6.1. Introduction

The scientific proofs in bringing the personalization of the web services and
consideration of the user preferences on the fly are given in the implementation of the
research project. These research findings are implemented using an efficient tool
provided by the large search engine in the present days (Google). The tool used is
“Google App Engine” and the development language is Python. This chapter lists the
tmplementation of the prototype of the proposed research project in a nice and easy way

with the inclusion of user centric design.

6.2. Developing the Design

As mentioned in the previous chapters (literature review and research background),
developing an adaptive and the personalized version of the web services and bring the
open model will be achieved with some of the software development languages and the
frameworks available. As it is confirmed that the research is in the web development field
with an eye on human computer interaction and usability, due care should be taken to
design the development of the design of the application. By the integration of the
usability interaction development life cycle in the software development phases of the
application is leading to get the best user feedback and evaluation. Client side web
technologies like Java Script, JQuery, and CSS are the richer form of developing the rich
web application and the software development methodologies following are closely

related to the development and resolution of the problem space.

6.3. Software Development Process Models

Software development proce.ss models are the best useful principles and guidelines to
make the software development in an important and more precise way. “Process models
define a different set of activities, actions, tasks, milestones, and work products that are
required to engineer high-quality software (Pressman, R. 2005).” There are different

process models a software developer can use to build a software component or a web
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application or a software artifact. Some of the process models for example are Water fall
model, Incremental model, Spiral model, Formal methods model, and Unified Process
model (Pressman, R. 2005). These models are offering the best possible ways to build an
application. In the same way, each one is offering some advantages along with the
disadvantages. Unified process model is one among the best process models that can be

used in the development of a software artifact.

6.3.1. Unified Process Model

The process model that is followed to develop the application is Unified Process model.
The iterative analysis and flow of the model through different phases helps the developer
to build the small components quickly and release in different versions. The generic
process framework activities planning, communication, modeling (Analysis and Design),
construction, and deployment are actively divided into four phases offered by the process

model.

The project is divided into four phases provided by the process model. The phases are

namely Inception, Elaboration, Construction, and Transition.
Inception:

This phase consists of the requirements gathering from the user along with some planning
for development of the software application. The major business requirements are

described through use cases and actors are identified.
Elaboration:

Elaboration combines the customer communication with the modeling of the application.
This expands or elaborates the use cases from the previous phase, and predicts the five
different views of the software application. This phase allows modifications to the plan

and avoids risks involved in the plan.
Construction:

The construction phase of the model contains and involves construction of the software

artifact. This accepts the architectural model as input, and makes each use-case
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operational. This phase consists of writing source code for the software. This also

contains some acceptance tests initiation, which are used for the next phase.
Transition:

The software is transferred to the users for the user testing in the form of beta release.
User feedback is taken from this phases which contains both defects and the necessary
changes identified by the user. The success of the project depends on this phase. The
analysis and the desigﬁ of the product will depend on the feedback from the user. If
something went wrong in the previous communication phases and in the design this will

lead to an overhead of implementation.

6.3.2. Functional requirements

The functional requirements are derived from the user needs, user and the task analysis of
the current existing system. This also describes which action the design must take to

reach user benefits.

“How can you get the drink without opening the door?”
Requirement 1 <Login>

Description & Priority

For any user o enter into the system they need to enter the user name and password which
they had created it early. Then the system will show the account details to the particular

customer. The account by default is a Gmail account authentication.
Requirement Activation

The user name and the password are to be entered to fully use all the features offered by

the web system. Gmail account is enough for the application to work properly.
Technical issues

If the user don’t have the Gmail account then the best way is to Sign-Up for a new
Gmail account. This allows using all the web services offered by the application to a

maximum extent,
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