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Chapter 1 

1. INTRODUCTION 

In today's contemporary society, the most common method in searching for 

information is through Web Information Systems (\X/JS). 171e Internet is open to 

people regardless of the different backgrow-1ds one may come from e.g. 

ethnicities, gender, age, culture etc. 

171e Internet is also widely used because of its simple layout and to an extent the 

language used is easy to understand. Although this may not be true in all cases. 

Some of the key websites such as e.g. Google, Yahoo and Wikipedia are designed 

to have easy and quick access to information. 

i\fost languages incorporate metaphors and to an extent, so does the \X'eb. Users 

interact with metaphors and respond to them in different ways and also they can 

search for information on the Web and use different web-based applications in 

their daily life such as Internet banking, online flight booking, online libraries etc. 

The information presented to the users is mainly controlled by the website and it 

might not be presented in a favourable manner that may suit the user. 

Metaphors can be introduced into websites to enhance the presentation o f the 

information and the way users interact with websites. The ain1 of this thesis is to 

identify an approach where metaphors can be employed as an extensio n of 

websites and adapt to the different user types in order to make their interaction 

with the website more efficient and effective. 



Metaphors have been used in the computing domain since the early days Qacko 

& Stephanidis, 2003) . One of the common metaphors used in computing is that 

of the desktop we see when to turn on our computer. 

Metaphors can relate concepts from one domain to another. For example a 

novice user of a particular domain may not b e well acquainted with its concepts 

but using metaphors such as relating the concept at hand to one already known 

to the user. Metaphors are based on universal or local knowledge of the users 

and relating to already es tablished concepts could help the users in understanding 

and grasping new concepts. 

D eploying metaphors onto websites is a concept that is still in its early stages, 

hence metaphors should be carefully chosen. Although we assume that well

chosen metaphors ,vill make the user interaction ,vith a website or any domain 

much easier and clear. On the contrary, badly chosen metaphors can lead to 

confusion and misconceptions. 

This thesis will give us insight into the assumptions made here. 

1.1 Interfaces 

The noun interface refers to be a discrete and tangible feature that we can map, 

draw, design, implement and attach to an existing bundle of functionality. We 

naturally visualise an interface as the place where contact between two entities 

occurs. An interface is a contact surface. It reflects the physical properties of 

the interacting entity, the functions to be performed and the balance of power 

and control. 

When designing Interfaces the first and most important question to ask is, what 

does the user want to do? There is still much debate that agrees and disagrees on the 
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designing of Interfaces being a separate thing from applications engmeenng 

Qacko & Stephanidis, 2003). 

In the context of this thesis, several Interface Architectures will be investigated 

which will lead to the proposal of a metaphor enabled interface architecture. 

Metaphors can be developed for particular domains and user types. In addition, 

Metaphors designed for particular domains and user type will allow other systems 

of the same domain to use them. For example, different banks can use 

metaphors designed for the banking domain. Therefore, the concept is 

somewhat of a plug and play technology where a metaphor interface application 

can be plugged into the existing system and subsequently metaphors will be 

invoked on the existing systems front end. 

However in reality, software and hardware specifications have to be met by the 

domains system in order to access such applications. 

In order to make a solid start to tl1e proJect "Metaphor-Enabled Interface 

Architectures", selection of a domain for research had to take place. As the 

domain of electronic/Internet banking gains popularity, some initial investigation 

was undertaken regarding the way the users interact with such websites. Many 

banking websites were visited in order to gain an understanding of how the 

different applications worked. This led to the question of whether using 

metaphors in website interfaces will make user interaction more effective and 

efficient. 

The next section is the history of the induction of metaphors into user interfaces. 

1.2 Metaphors 

Metaphors are frequently used in our everyday language. The characteristics of 

the metaphors in our language are the bases of how metaphors work in an 
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interface. Metaphors occur throughout interfaces that we come across in our 

daily computing. Taking the example of the email is one of the metaphors, which 

has been well established in the Internet domain. Emails can be compared to the 

real life scenario of receiving mail in a mailbox. A user who has a mailbox on 

their computer can open this to receive their mail. The technology that sends the 

message to and fro can be taken as the virtual postman. 

Not all interface metaphors are easy to use; some can be misleading. For 

example, a metaphor debated till now is the Trashcan on the Macintosh desktop. 

In order to eject a disc inserted into a disk drive one has to drag and drop the 

disks image on the desktop onto the Trashcan. This cannot be compared to 

someone throwing a disc into a Trashcan in real life. Hence it is vital that 

Interface metaphors are well designed in order to make the user interaction with 

system easier. 

It should be taken into consideration that there are thousands of domains that 

use their products over the web. This thesis will concentrate on targeting a 

particular domain in order to get the best possible proposal for a Metaphor

enabled Interface architecture. 

One of the most important aspects in designing such architectures is to look into 

the way users interact ,vith the system. The next section discusses the importance 

and use of User types in the development of such architectures. 

1.3 User Types 

Over the years, studies on the usability of hundreds of product and web site 

designs have been carried out. There have been designs that were incredibly 

effective for users and designs that fell tremendously short. One emerging 

pattern in our ongoing research is that design teams that know a lot about their 

users are more likely to produce user experiences where the systems are usable, 
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effective, and pleasing, as users can think in rather familiar ways as compared to a 

new domain (Kobsa, Koenemann & Pohl, 2001). 

Using interface metaphors make the users more comfortable to understand a 

system. There are diverse users using the Internet to obtain the information they 

need. These users do not think in similar fashion and they are most likely to carry 

out tasks in different ways. Therefore, to cater for the different user types, 

systems could make use of metaphors and mapping them to the compatible 

users. 

Metaphors have been used in teaching novice users as they are based o n common 

knowledge. Different domains have different users and capturing the best way to 

present the information or functionality to them may be effectively done through 

the use of metaphors. It must also be made clear that all functionalities of 

systems may not be modelled with a metaphor. 

Capru.ring information about the users of a particular system can make 

customisation of T nterfaces more suitable and effective. User Types for different 

domains can be categorized by different information about the user. The term 

user data introduced by (Kobsa, Koenemann & Pohl, 2001) is to denote 

information about personal characteristics of the user, while the term usage data 

is related to user's behaviour. 

The user data is directly obtained from the user while the usage data is taken from 

observing the users movements/behaviours. There have been systems developed 

using such techniques to obtain valuable information about users (Kobsa & 

Wahlster, 1989). In this thesis an architecture will be proposed, which will cater 

for adaptively viewing metaphors according to different customer types. 
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1.4 Architectures 

"The architecture of a software system defines that system, in terms of 

computational components and interactions among those components" (Shaw & 

Garlan, 1996). In information sciences, architecture is a term applied to both the 

process and the outcome of thinking out and specifying the overall structure, 

logical components and the logical interrelationships of a computer its operating 

system, a network, or other conception. 

Architecture is a model guiding implementation. Usually architecture is dealt with 

after a conceptual model has been obtained. Once the conceptual model is 

obtained, the architecture is then validated against it. Architectures consist of 

Syntax (structure of the architecture), Semantics (meaning of components and 

interactions) and Pragmatics (reasons behind structure & meaning). 

In this thesis o ur aim is to propose an architecture for the Metaphor-Enabled 

Interfaces by formulising a conceptual model and validating it against an 

implementation of the ,-\rchitecture . 

.As a result various architectures will be investigated in this thesis in order to 

develop the best possible architecture for the Metaphor-Enabled Interfaces. 

1.5 Technologies 

There are a wide range of technologies, which can be used in the development of 

such systems. The main focus of this thesis is to work towards the proposal of a 

metaphor-enabled web-based interface architecrure. In this case technologies 

such as XML and XSL currently are in great demand. 

Trausan, Novischi, Cerri & Maraschi, have developed a system for processing 

personalized Metaphors on the Web for learning a Foreign Language. XML was 

used for the an.notation of Metaphors and XSL for visualization (frausan, 
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Novischi, Cerri & Maraschi, 2000). O~er server side technologies have to be 

taken into consideration so that the dynamic functionality of the system could be 

handled. In this case, technologies such as Java Server Pages, Active Server 

Pages, Servlets, PHP, Java Applets and Java Beans will be investigated and 

subsequently one \vill be chosen to develop a working prototype of a Metaphor

Enabled \v'eb-based Interface Architecmre. In further chapters various 

technologies ,vill be looked into in detail in order to compare and evaluate in the 

areas of functionality compatible to the chosen domain. 

1.6 The objective of this Research 

l11e ain1 of this research is to firstly propose a conceptual model that ,vill map 

User Types to metaphors. The Higher-order Entity - Relationship Modelling 

(HERM) language was used to formalise the model. The conceptual model also 

helps in the creation of metaphors because other data regarding metaphors is 

required in order for it to fit into the model. The model also helps with User 

Type creation in a similar fashion. 

Secondly it was required to design and develop a Metaphor-Enabled Web-based 

Interface Architecmre. Metaphors have been a part of the interfaces with respect 

to computers from tl1e early days. Now businesses are coming towards the 

Internet and the confidence is building as more and m ore commercial sites are 

setup everyday (Coffman & Odlyzko, 2002) (Odlyzko, 2003). 

Tus means the user base will also expand, bringing diverse users to the already 

diverse Internet. In order to cater for such a diverse audience, an architecmre can 

be designed where common knowledge is displayed as Metaphors. This will 

make the interaction easier and customisable, which will be a great step towards 

making websites friendlier. This can eventually bring in more customers and 

more returns to businesses. Therefore with the proposed conceptual model a 
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Metaphor-Enabled Web-based Interface Architecture was proposed that enables 

metaphors on a website to be invoked according to the User types. 

Analysis on the feasibility of the architecture and the conceptual model are given 

throughout this thesis and a formal user evaluation exercise took place in order to 

validate the concept. 
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