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1. Introduction

1. Presentation of the company and their activities
Media IT is a research group within the Information Science, Computer and Electrical
Engineeringdepartment of Halmstad University.The group consistsof 6 people,some parttime
and some fulltime. The research group is managed bprogram manager Carina Ihlstrém
Eriksson. The rest of the staff consists of PhD. students and research assistants who participate
in research matters. In additon, MedialT works with students who help in projects which in
return provide them with knowledge and experience.

As the name already points ot the field of work is a combination of Media and IT. The research
group is interested in new forms of media (e.g. electronic newspap&r which can be deployed
using information technology. The noest important goal of the MedialT research group is to
develop new knowledge which is useful tocompanies andto the research community. They use
new techniques and new devices and try to develop them according to tharget of the projects.
Different companies workin close cooperation with MedialT. This cooperdi on then brings forth
new knowledge which benefits the sponsoring companies Media IT and the resarch
community. This upwards spiral gives a huge push forward to gaining new knowledge.

The MedialT group is a nonprofit organization, mostly financed bynational research boards.
Media IT sends in applications for projects and money canfor example be granted by the
national research boards in Sweden, like ITEA. This way of gaigimoney also implies that
Media IT has to work project based. Each project i8 E £#£A OAT 6h AOO OEAOASO Al -
both Media and IT

2. Description of the assignment and the goals

First we will describe the generaloutline of project, after that the specific pars of the project
will be describedin more detail.

1. Ubiquitous Mdlia
The idea of ubiquitous computing as invisible computation was first articulated by Mark Weiser
in 1988 at the Computer Science Lab at Xerox PARUTDbiquitous computing names the third
wave in computing, just now beginning. First were mainframes, eacthared by lots of people.
Now we are in the personal computing era, person and machine staring uneasily at each other
across the desktop. Next comes ubiquitous computing, or the age of calm technology, when
technology recedes into the background of our lies. Alan Kay of Apple calls this "Third
Paradigm" computing.”

This definition means that ubiquitous computing is not a specific technology, but more a
scenario in which computers become more numerous and fade into the background, providing
information to users and embedding intelligence and computing capabilities in seemingly
everyday objects(OECD 2002) The most profound technologies are those that disappear. They
weave themselves into the fabric of everyday life until they ra indistinguishable from it.
(Weiser 1991).

Computers are becoming increasingly small, so much so that they are now wearable, and they
are increasingly able to communicate with each other autonomously. So now people are
surrounded by devices that are interacting with each other and with other deviceBesigns for
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these new devices in these new contexts need to support people as social beings. Visibility is
critical to ensure people know what is connected to what, and consistey will only be achieved
once certain standards have been evolved. Similarly the devices must provide good feedback so
that people do not feel that they have lost contralBenyon, Turner and Turner 2005)

AnexampleofaemA OCET C AT A AdA@osks2fin€sAGadgets (extrovert Gadges)
as everyday physical objects enhanced with sensing, acting, processing and communication

abilities. Moreover, processing may AAA O OE1T OA1 1 ECAT 66 AABRAOEIT Oh

various levels(Kameas, et al. 2003)

With appliances embedded in walls, jewelry and so on, humaomputer interaction becomes
very different. We will input through gestures - perhaps stroking an objects, perhaps waving.
One of the results of this development is that we enter a world of distributed information spaces.
An information space is a combination of agents, devices and information artifacts along with
characteristics of media. People make use of and contribute iaformation spaces as they
pursue their daily activities. Information spaces allow people to plan, manage and control their
activities. Information spaces povide opportunities for action (Benyon, Turner and Turner
2005).

2. Geneal project
Our internship is part ofthe O$ AOEGERENQEOI 6O - AAEA 3AO00EAAO
project. The project leader is Carina lhistrém Eriksson and the partners for the project are
publishers of magazines and newspzers: Tidningsutgivarna, Aftonbladet, Expressen, Dagens
Nyheter, GoteborgsPosten, Nerikes Allehanda, Norrképings Tidningar, Sundsvallsidhing,
Stampen AB, Sydsvenskan arfdstgota Correspondenten.

The project targets the future of newspaper and magazines. Since the fast growthtwe internet
in the nineties, the publishers noticed a large decrease in sales. They wank&ep up with new
technologies to research the possibilities of tomorrow® newspaper.One of the goals of e
Media-IT group is finding out how far readers want © go in giving up their privacy to get
personalized content in return. They also question the general interest in a service like this,
adoption-related issues, new media behaviors, etc.

We developed a prototype of a future application,to envision the reailt of the project. This
prototype will also be usedfor further inquiries and user testing.

The prototype consists of two different parts: a bracelet with @mall touch screen the eGdget,
and an application that can be run on a bigger touch scregetie information space. These bigger
touch screens should be available iseveral public places, so users have access to them almost
everywhere.

The bracelet allows you to call, SMS, check thighlights of the latest news and access various
other services When the user wearing the bracelet comes close to a screen in a public place, the
bracelet will ask if he wants to connect to thisscreen. If so, the application on the screen boots

OE O]

up, personalized to the user) 08 O Al OT A DT OOEAEIlirng @awernitheEAOA A
AOAAAT AGs )1 OEAO AAOAR OEA OAOAAT EOTHe&®® A OAC

menu from the bracelet is also available on the screen and similar functionality is available.

When the user opens the news sectiorthe it OAT I ECAT O AAOAAAOA xEI |
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interested in. If the user is a sports fan, the ephasis will be on sports and advertisementsvill ,
for example, show where to buy tickets for the next football match.

For such personalization to be possild, the user should revealquite a lot of personal
information. This information will not only be used to get personalized content, bualso for

personalized advertising.One of he tasks of MediaIT is to find out how much of their privacy

users want to give up. Our prototype of this future information space should help them to
visualize the future.

3. Our Project

Our task was to write a demo of the application thashows on the bigger screen the information
space This prototype is aimed to envision the futwe, although we still need to work with the
tools of today. Thereforeour prototype should be available asa web application, but it may not
look or feel like a web application. There should be a menu, an area where the different content
can be viewed and it should be possible to minimize the content to the side of the screeRor
more details on what exactly our program should do, see the functional requirementsThe
design and content of ourprogram was created by a design group who consisteaf designers
and employees of the news papers that sponsor the project.

3. Presentation of thestakeholders
The first stakeholder of our prototype is Media IT, who wants to make use of it for their
research. The design group, which consists of several people from tkéferent sponsoring
newspaper companies,is also a stakeholder in a way that they have a lot to say about the
requirements and that they are very closely involved in the making of the prototype.

When we look past our prototype to the final product it shold become, the costumers would be
the newspaper companies, the advertisers and the engsers. The newspaper companies need
an application like this to preserve their income. With the decrease in sales of regular
newspapers, they need to get their incomanother way. They depend on the advertisers for the
funding of this application. A service like this should be as cheap as possible to the erser,
preferably even free. Targeted advertising is beneficial foboth the advertisers and the end
users. At lastthe endusers who use the service everyday should feel comfortable using the
application. They would have to give up quite a lot of their privacy to get these personalized
services delivered to them, so the application should benefit them

4. Description of he UbiMedia services

Media-IT started the UbiMedia project inJune 2006, so there were a lot of sketches and
requirements already available when we startedprogramming the prototype. Figure 1 is one of
the first sketches we madeébasedon the explanation ofthe prototype by our supervisor.

6/31



Figure 1

There was also a lowfidelity working prototype available in HTML (Figure 2) and one in PHP.
The mearing was to develop these projects in parallel and pick the best one in the end. In April
Media-IT decided to abandon the other projects and to only continue with our Silverlight project,
because the other programming languages were obviously not capable ofndling the
animations the design group asked for.
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Figure 2

Even in these lowfidelity programs and our first sketch, the basic layout of our prototype was
already available. The menu is placed in the lower right corner, containg the communication
button and three visible menu items. By dragging the menu up and down the other services
become available. By dragging a menu item to the left, a window, which we will call the
ContentContainer, appears. The upper right corner of thecreen is preserved for the minimized
versions of the ContentContainers. We will refer to this area as the LivePreviewContainer and to
the minimized versions as the LivePreviews. The whole area of the screen minus the
LivePreviewContainer and the menu iseferred to as the DesktopPane.

2. Software development

1. Introduction
Now that we know what we have to develop, the next step is to find out how we are going to do
it. Rushing into writing the code will not help us to develop quality software. We need help atad
plan. A software methodology can help us with that.

In common language a methodology means the study of a method. It can provide answers to
guestions like: How good is a method? What is the basis of a method? But in the field of software
development theterm methodology has a different meaning. The meaning comprises a complete
package of techniques, tools and notation@ell 2005).
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1. Software process models
In software development a process model is often also called a methodgy. In this chapter we
will discuss the most known and used methodologies. But before explaining the methodologies
in greater detail, we will split them up in more generic process models.

According to Sommerville we can distinguish four different generalmodels of software
development(Sommerville 2001):

e The waterfall approach Every activity like requirements specifications, software design,
implementation, testing and so on is treated as a separate process. The previous pgxhas
to be finished before the next process can start.

e Evolutionary developmentThis process model consists of three different activities, namely:
specification, development and validation. When a first version of the specification is
gathered, an inital system is rapidly developed. Then the customer input will be used to
DOl AOGAA A OUOOAI xEEAE OAOQOEOZLZEAO OEA AOQOOT I At
delivered or reimplemented using a more structured approach to produce a more robust
and maintainable system.

e Formal systems developmenfThis approach uses mathematical methods to transform a
formal mathematical system specification to a program.

e Reusebased developmentThis technique assumes that there are a significant number of
reusable components mailable to integrate in the system. The development is focused on
incorporating these components into a system rather than creating them from scratch.

The first two models are widely used for software developmenin practice. Formal systems have

been sucessfully implemented in a number of projects, but processes based on this model are

used in only a few companies. Reudeased development is very important today to develop

applications very quickly and to reduce the costs of developmeiBommerville 2001).

"AAAOOA 100 POI EAAO EAO O AA x Orbésédidevelop@dni OAOA
model. Neither will we use the formal systems development because we laelkperience in

working with that model.

1. The waterfall model
The waterfall model is derived from another engineering process described by Winston W.
Royce in 1970. It is called after a waterfall because the processes cascade from one to another.
(Sommerville 2001). This model has dominatd the software development for many year
because of its simplicity(Bell 2005).

In this model the software development is split up into different steps that are independent of
each other. These steps are being executed in erdrom the first step till the last step. When a
step is finished it produces a product that will be used as input for the next one. For example the
implementation cannot be started before the design is completely dor@ell 2005).

There are five consecutive activities in the waterfall modglSommerville 2001):

¢ Requirements analysis and definitionAll the different requirements, goals and system
constraints are gathered together with the system usrs. They have to be defined in great
detail and serve as a system specification.
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e System and software desigiThe requirements from the previous step are assigned to
either hardware or software systemsThis establishes an overall system architecture.

¢ Implementation and unit testing In this stage theactua code is written. It is mainly
written as separate sets of programs or program units. Unit tests verify that every unit
meetsits specification.

e Integration and system testingThe program units are integrated into the system. On
completion the system will be tested to ensure that all the requirements have been met.
After testing, the system is delivered to the customer.

e Operation and maintenanceAfter delivery the system is installed and put into opration.
Maintenance involves correcting errors in the system and extending the system when
new requirements are being discovered.

The waterfall is not a perfect approach at all. Because of its inflexibility the cost will rise
significantly when the projed grows larger (Sommerville 2001). The inflexibility is due to the
fact that the customer only gets to see the product at the end of the developmdBell 2005). If
there are miscommunications for an important requirement, the process has to start all over
again.

2. Evolutionary development
Evolutionary development starts with an initial implementation of the system. This
implementation is exposed to the users and refined by their comments. This refirgnwill go on
through many version until a adequate system has been developed. In contract to the waterfall
method the activities are carried out concurrently instead of after each othe(Sommerville
2001).

There are two typesof evolutionary development(Sommerville 2001):

e Exploratory development The objective is to work together with the costumer and
explore their requirements to deliver a final system. The development stastwith the
parts that are understood, other part are incorporated along the way.

e Throw-away prototyping The objective is to understand the requirements of the users to
develop a better requirement definition. The development stag with the parts of the
requirements that poorly understood.

2. Process iteration
All of the modelsmentioned abovehave their advantages and disadvantages. There is a need for
most systems to use different models for different parts of the systems. Therefore a hybrid
model must be used. We also need prose iteration where steps of the process can be repeated
as the requirements evolve. The design and implementation must be altered to implement the
changed requirements(Sommerville 2001).

We will introduce two hybrid models which support process iteration(Sommerville 2001):

e Incremental development The software specification, design and implementation are
broken down into a series of increments which are developed in turn.

e Spiral development The cevelopment of the system spirals outwards from an initial
outline through to the final developed system.
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The idea behind process iteration is that requirements are developed together with the actual
software (Sommerville 2001).

In this section we will only discuss incremental development. For further reading into the spiral

AAOGAT T Bi AT Oh xA OOCCAOO OAAAET ¢ OEA ATTE 0371 £O0xA
1. Incrementaldevelopment

This development model is a hybrid between a warfall and an evolutionary approach

(Sommerville 2001). In this model the development is split ito small projects. Every iteration

has its own requirements analysis, design, implementation and testingevery iteration, the

system grows incrementally during theentire duration of the project (Larman, Applying UML

and Patterns 2005)

4EEO APDPOI AAE EAO A Z£Ax AAOAT OACAO 8 4EA AOOOI I A

that has already been done. It also saves more time, because implementation can start very early

without the need of complete and definitive requirements. Failure of the project is also reduced
because the highest priority services have to be delivered firg6ommerville 2001).

3. Methodologies

We will now discuss two widely used methodologies that use the iterative and incremental
development model Extreme Programming and Evolutionary Prototyping.

1. Extreme Programming

1. Introduction
Extreme Programming (XP) is one of the bestknown methods ofthe agile methods, others are
DSDM (Dynamic Systems Development Method), SCRUM, Crystal and F{®®ature Driven
Development).

All agile methods share common principles and these principles are buredl in the so called
Agile Manifesto. These principles were created from the analysis that older methods were too
big and complex. In the new methods the communication between people and individual skill
are very important to develop software successfullyBell 2005).

2. Agile Manifesto
The manifesto consist of four core statement&Bell 2005):

¢ Individuals and interactions over process and tools;

¢ Working software over comprehensive documentation;
e Custome collaboration over contract negotiation;

¢ Responding to change over following a plan.

Important to know about these pinciples is that the left part of the statements is more
important than the right part. Butthisd AOT 6 0 | AAT OEdaed 6GE AE AGCEAC EAD Wb ACL
anymore. It just means that these principles give a priority to certain choicg®ell 2005).

2. XP in practice
%POOAT A 00iI COAIiTETC EO Al O0f Al AOOAI PO OiF AAOGAII
projects that require 3to 10 programmers. This methodology is more based on principles than
on a steppy-OOAD ADPDPOI AAE8 *AAEAOEAO jc¢nnpq AAEET A0 %@
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software development with values of simplicity, communication, feedback and couragévison
and Fitzgerald 2003)

Centrally Extreme Programming recognize that requirements can change often and they will
embrace this fact instead of lettingt be disruptive to the development process.

The requirements are defined in UseStories or Use Cases. These are the steps that the system
TAAAOG OI Al Al O EOO OOAOO8 50A0 301 OEAO Al O1 &
written first in XP (Avison and Fitzgerald 2003)

These tess in XPare actually acceptance tests. The tesare written before any implementation
code is written. In the beginning all tests will fail, but as the software development proceeds the
tests will pass one by one. When all tests are passed successfully the imptation is
considered as complete. This approach is called tedtiven development (Bell 2005).

The client of the system plays a very important role in XP. According to the XP principle the
client or at least a representativeshould always be present as a member of the development
team. The client is responsible for writing the user stories and specifying the acceptance tests.
Because in XP the development takes place incrementally, not all user stories can be
implemented at orce. So the client has to select a subset of user stories that will be implemented
in the next iteration. Normally the client selects the stories that meet the most immediate
business needs.

Unlike other methodologies, in XP documentation is not the most jportant part of software
development. Delivering the actual software is the primary goal. Therefore XP is also referred as
A Ol ECE Ox AE C EAigon &nd BitEgerald 2043)C U

3. XP Techniques
As said before XP is not a stepy-step approach but a combination of different techniques. In XP

there are 12 in total. In the terminology of XP, they are called practices. The 12 practices are
(Bell 2005):

1. Replan frequently The scope of the next release shld be determined very quickly.
Business priorities and complex implementations play a very important part. Whethe
reality AT AGT 80 &£ 111Tx OEA BI AT AT Ui T OAhRh OEA bl Al
2. Small releasesA simple system has to be put up very quickly. The xieversions are
released on a very short cycle.
3. Metaphor. A simple and shared story of how the system works should guide all
development.
4. Maintain a simple design There is no need for complexity in the system. If extra
complexity is found,it should be removed.
5. Testing The development can only continue if all the tests run successfully.
6. Refactoring Restructuring the software to remove duplicate code, improve flexibility or
simplify the code.
7. Pair programming The development occurs in teams of two progmmers who share
one machine.
8. Collectiveownershig ! T UT T A AAT AEAT CA AT U AT AA xEAT AOA
9. Continuous integration Every time a part of the implementation passes the tests, this
part should be incorporated into the whole system.
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10. Avoid overwork Working longer than 40 hours a week is an exception. If it does occur
working overtime the next week is forbidden.

11. Involve the client A live user should be a member of the team. That user should be
available full-time to answer questions.

12. Coding standads: All code is written in accordance with rules.

4. Evolutionary Prototyping
Prototyping is the most frequently used method to develosoftware when requirements are
uncertain and incomplete from the start. After each evolution the prototype will be presentkto
the user and the requirements will be changed until the system satisfies the neefldaciaszek
2001).

Mostly a prototype is for demonstration purposes and will be a quick and dirty implementation
of the solution. It has aGUI (Graphical User Interface) that simulates the system behavior for
various events. Little or no intelligence at all is built into the prototypes. The information shown
on the GUI is hardcoded instead of obtained in a dynamic way from a databgSmmmerville
2001).

Because of the growing customer demands, interfaces are becoming more and more complex.
This complexity makes prototyping almost a must in software development. Through prototypes
the feasibility and usefulness of hle system can be estimated before real implementation is
started. Prototyping can help to better understand the customer needs, resolving conflicting
requirements and communication problems between customers and developer@Maciaszek
2001).

Evolutionary Prototyping as a method is also a part of RAD (Rapid Application Developmefit)
A. Maciaszek 2001)

5. Rapid prototyping techniques
Prototypes need to be developed in a very quick way so that userarcgive feedback on it at a
very early stage. In evolutionary prototyping the prototypes have to be altered quickly to
incorporate the changed requirements by the user. We could use a magical tool that transforms
requirements into prototypes. But sadlysue A Ol 11 AT AOT 60 AGEOO O FEA
few technigues to speed up the prototyping process.

1. Use ahigh-levellanguage
High-level languages have builin functionalities which normally have to be built up from
scratch in lower-level languagesJava and .NETVB and C#) are the two most used and known
high-level languages in software development. Many tools supporting these languages have a
drag and drop functionality for building graphical interfaces(Bell 2005).

The downside is that the code, producd AU OEAOA OIT 11 O0h AT AOGT 80O Al xAUT
AT A 001 A0 OOAA ET OEA AAGAT T PI AT O8 '1 01 OEA Al
programmers.

2. Reusecomponents
If parts of the system are incorporated byusing existing component, the development time of
the prototype can be reduced. A library of reusable components and a tool to combine these into
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the system are the best way to quickly develop prototypes. These components can also be used
in the final system, thus reducing its development cosiBell 2005).

3. Use a stanehlone machine
If the system is a network solution to be developed, a prototype running on a standalone
computer is created. This will free the developer of possibl performance problems or high data
volume limits while networking (Bell 2005).

4. Ignore error handling
In many systems error handling takes almost onéalf of the development time. Most error
handling deals with validation of irput (for example from keyboardg, handling input-output
device errors, exception handling software and fault tolerant softwaréBell 2005).

5. Omit features
It is not required that all functionalities should be built in a prototype. For example
authentication, logging software and security systems arasually not a priority while building
prototypes. Those components are by their nature required to be high quality. And high quality
means higher production cost and development tira (Bell 2005).

6. Ignore functionality
Sometimes, prototypes are used just for showing off the interface. There is no requirement that
specifies what happens when you press a certain buttaiBell 2005).

3. Technical solution

1. Choice of methodology

Due to the nature of our project being a GUI prototype with requirements not set in stone, we
can rule out the waterfall method.

Which of the methodologies discussed in the previous chapter should we use? Extreme
Programming or Evolutionary Prototyping? At the beginning of the project we were already
familiar with Extreme programming andthus it seemedthe perfect way to go.

But during the project we discovered we needed something more. We were also using
Evolutionary Prototyping. Due to the fact that our project is often called a GUI prototype and will

only be used for demonstration purposes, it seems obvious that Evolutionary Prototyping should

be used.

The truth is that we use a mix of XP and EP. This is possililecause they both use a number of
principles and techniques as guidelines. We will sum up the most important guidelines that we
used during development.

1. Replanfrequently
We knew from the start that the requirement were not set in stone. Every requiremat was by
definition still in an experimental phase. This is the kind of environment where prototyping
really shines (Kendall en Kendall, Systems Analysis And Design 200d}he requirements could
change,andth U EAOAh xEEI A xA xAOA OOGEI1 AOEI AET ¢ OEA
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much time because through prototyping you can easily skip writing user stories and tests and
head straight to the actual implementation.

2. Pair programming
The big disadvanage of pair programming is that you lose valuable time while performing very
easy tasks. Tasks that can be done by one programmer should be done by one programmer. We
have done pair programming only for hunting and solving difficult bugs and to write diftiult or
very important parts of the system.

This way we had the best of both world, namely dealing efficiently with the limited time and
still sharing knowledge and experience when required.

3. Simple design and refactoring
In order to keep the project orgarized we did some refactoring to make the prototype more
flexible. It was then possible to anticipate both small and radical changes to the requirements.
This was sometimes in contradiction with keeping the design simple, but the delivery of the
project asfast as possibé was the primary goal for evey partner on this project.

4. Avoid overwork
Because there were many partners involved in this project, the communicationas not optimal.
Our progress was sometimes stalled by lack of contenhd the corresponding requirements. For
example when we finally got everything to fully implement a persona, we had to deliver it on the
very same day. Obviously ndting goes as smooth as you wanthen you need to implement new
functionality. This meantod OOET Ah AOO 1 OAEEI U OEEO AEAT 80 1 AACQ
5. Involve the client
The large quantity of partners made it almost impossible to have a live user on our team that
could represent all parties. Our supervisor acted therefore as a middle man between the clien
and us. Our progress could have been faster if we had access to a live user that would have the
authority to make important decisions.

6. Coding standards
We distinguished two kinds of implementations, namely HighFidelity and Low-Fidelity code
(Preece and Rogers, Interaction Design 2002HighFidelity code can be seen as code that has
been written in a reusable and quality manner. Lon EAAT EOU EO OEA Al i bl AOGA
and dirty written code becaus of tight deadlines. Sometimes we evolved lofidelity into high
fidelity, but in the lowest layers of the code there is no point in spending time to evolve the code
to a higher quality. That time is better spent somewhere else.

7. Use a higHevel language
We have used a highevel language together with tools to quickly create an interface through
drag and drop or to write it manually. We will discuss this language and the tools in a next
section.

8. Ignore error handling
4EA POT EAAO AT AOT @dnpuEwhisH gieath reduted theEafbUAtiofApossible
errors that can be made by the user.
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9. Omit features

The project as a whole is a GUI prototype and lacks by nature any security measures or login
functionality.

10. Ignore features
This technique is used boththe design group and us. We used it more on a temporarily basis,
while the design group used it on a permanent basis. They lack the time to create content to let
us be able to simulate a fully working prototype.

2. Requirements
A requirement is something the product must do or a quality that the product must have
Conventionally, requirements are divided into two types, functional and noifunctional.
Functional requirements are what the system mustdo. Non-functional requirements are
gualities that the systemmust have they involve the way the functionality operates. These may
be the crucial factors in the acceptability, sales or usage of a product. They cover a number of
aspects of design, including image, usability, performance, maintainability, securityultural
accepmbility and legal restrictions.

For both types of requirements, note that how the technology will meet the requirement is not
specified. This is a later part of the design tagiBenyon, Turner en Tuiner, Designing Interactive
Systems 2005)

1. Functionalrequirements
The requirements can be foundin appendix A. The sources for all these requirements were the
design group and the peom responsible at Media IT Since the requirements changed a lot
between the beginning and the end of the project, we included a first versigappendix Al)and
a last version(appendix A2) of the requirements.

Some requirements were adjusted without changing the core, for example the buttons on the
ContentContainers and lvePreviews were left out in favor of the use of mouse gestures to
minimize, maximize or closeUsing the mouse gestures is very intuitive and allows us to leave
the look of a standard Windows application behindThe requirements that gave feedback about

the use of the menu were changed to be less intrusive or leftit because of the same reason.

Other requirements were left out because they were no priority, for example the menu that
should be able to be positioned anywhere on the DesktopPane.

Christne ROEAOOE 1T £ 5) % xOEOAOG O! PAOOITA EO A
archetypal user synthesized from a series of interviews with real people and includes a name, a
social history, and a set of goals that drive the design of the pract or web site. By closely

adhering to the goals of a specific persona, the designers satisfy the needs of the many users who
EAOA CI Al O OEIi EI AO (Reifeti@®i)OA T £ OEA DPAOOI 1T A86

The use of personas allowed the desiggroup to create personalized content for a specific
person, which is verywell suited to demonstrate how personalized content for any person could
look. We think this succeeded quite well for the content and the interestNthough they tried to
create a bok and feel that would fit the future, we feel they failed to capture the design that
modern people find attractive. The look and feel of all personas sometimes feels adiiaotic and
overwhelming in opposite to the general minimalistic trend in designA possible reason for this
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could be that the members of the design group normally work on static conterfor the
newspapersand had problemsdesigningfor this new medium.

The three different personas we worked on are shortly introduced here. There are m®
thorough descriptions and scenarios available for them, but unfortunately none of those are
available in English.

1. Albin
'TAETh TO O!'AAAd AO EA EO AiliiT1T1U0 AAT1TAAR EO A
in a small house in the suburbsAfter school Abbe often hangs out with his friends in a puét the
city centre before going home to study. On Tuesday and Thursday nights he play soccer with
Vaddekoping IF, periodically combined with strength training. On weekends he could go watch a
game of his favorite team Hammarby, go to a party or even go to the bar or to a concert if he can
afford it. Abbe has a mobile phone which he uses to SMS his friends and family and listen to
music and a laptop he uses to surf his favorite sites and downloadowies and music.

2. Maria
Maria is a 51 year old Art Director for an advertising company. She lives together with her
husband Bosse and their two children Kajsa and Niklas in the center of Jonkdping. From time to
time she grabs a coffee in a café with her &nds to discuss art or politics. She also likes to travel
and visit art museums all over the world, but even away from home she still wants to keep a
close eye on her family.

3. Diana
Diana isa 33 year old single mom to a daughter of 5, Stina. She livesaismall flat in Norrkoping,
not too far away from her exhusband Raoul, with whom she shares custody over their daughter.
Diana works as an assistanmanager in a local clothing shop. She likes shoppinas a high
interest in fashionand visits thegymatl AAOO Ox1T OEIi A0 A xAAE O OOAU
any newspaper, but reads the daily news on the internet instead. She also regularly checks blog
of her interest and is looking for a partner online through a dating service.

There are also some exa requirements that differ for the tree personas. These are especially
AAGECT AA OiF 1 AAO OEA TAAAO T &£ OEA 11 OGEAI AEAOOS
OAcOI AO OOAO8 ) 060 EI PTI OOAT O O1 EAADP EIT ITETA C
application. The requirements for the per®nas can be found in appendix A2

2. User Requirements

Because of the focus on user experience instead of usability, the list of user requirements is quite
short. We will add some more user requirements after the usdesting.

UR1 To personalize the look and feel. Look and Feel consists of colors, menu buttc
shapes, window shapes, background, navigation.

UR2 What should be seen first should be placed on the diagonal from the upper left
the lower right of the screen

UR3 Use well readable fonts.

UR4 Don't place too many components on the screen.

UR5 Build the application on the users' existing mental model.

URG6 Keep the learning curve of the application short.
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3. Prototype evolutions
In this section we will showthe evolution of our project and describe which parts have changed.
31T A PAOOO AAT AA AAOGEI U OAAT ET A OOAOEA EIi AcC/
elaborate on these changes in the commented text.
1. Firstversion(Appendix B)
The first version was the actual tart of the project. Althoughthere was no interactionavailable
at all, you can clearly see how the screen is divided into different parts. In this version the screen
is split up into four parts. The topmost part is preserved for feedback, len a user interacts with
an element on the screen, he should get a short description of the possible functionalities of that
element.

The upper right part is reserved for the LivePreviews. These show minimized version of the
services that the user has opged. The lower right part is reserved for the Menu. The Menu is a
representation of the bracelet that interacts with the screen. The space that is left is called the
DesktopPane and will be used to display the content of the various services.

We got feedbak very quickly that the feedbackbar was not really wanted. The learning curve
and the usability of the prototype where not the most important aspects of the project. User
experience was far more important. It was based on the idea that when a user has spenbugh
time with the system, there was no need to educate the user anymore and the feedback would be
unnecessary.

2. Secondversion(Appendix )
The second version was still not interactive, but the design incorporated more elementsh&
three LivePreviews areshown in their right place.

Each LivdPreview has his own close and maximize button. Thdajpe shown on each preview is a
representation of what would be the final service ion. We also incorporated a darkening layer
between the minimized content and the icon.

We got the feedback on this version that the icon is not really wanted or necessary. The
darkening layer was under discussion, but it will be removed in later versions.

3. Thirdversion(Appendix EB)
In this version quite a few functionalities have been added. For instance you can now interact
with the system. When you click a button to open a service in the Menu, the connected
ContentContainer will be displayed on theDesktopPane and the button will be disabled and
grayed out. This conténer can be minimized to a Liv®review or closed back to the Menu. A
LivePreview can also be closed to the dhu or maximized to the DesktofPane. These actions are
performed by clicking the appropriate button.

Whenthe user just clicks on a Livereview it will minimize the current ContentContainer on the
DesktopPane and maximize the conternyou clicked on. Basicall it means swapping the content
When you click the maximize buttm of a LivePreview it will cascade the content on the
ContentContainer that had the last focus.

The Content Containers themselves are draggable and resizable.
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4. Fourthversion(Appendix Bl)
This version has lost the fancy colors to see where the differerglements are placed. The
Content Container that is shown on the Desktop Pane is the first real content we got to
implement into our prototype. This is the first version of the news service from the Albin
persona.

The Menu also got an update and all serviseare now reachable by dragging the menu up or

down. We added white arrow shaped indicators. The left indicator is the drag indicator that will

IEO Ob xEAT A OOGAO OOEAOG Oi ET OAOAAO xEOE A OA«
indicators will lit up if the menu can be dragged up or down.

47 1T PAT A OAOOGEAAR EOOO Al EAEET ¢ A AOOOIT x1180
left to open it.
5. Fifth version(Appendix B5)
In the final version many requirements have been altered. Almostvery action requires dragging
now. Closing, minimizing and maximizing have to be initiated by dragging a Content Container to
the place you want it to go. For example closing a container is initiated by dragging it to the
direction of the Menu.

Animations on opening, closing, minimizing and maximizing a Content Container are now
ET AT OPT OAGAA8 ) O ATtidndlitypblr it EnProvesEhk Aser &xpekieBEiquiteEOT A
lot.

The Menu got his final update and lost a lot of visible elements. All borders and the large

indicators are removed, due to changed requirements. A small drag indicator is only shown

when you try to interact with a button. An altenative technique to show the users that the menu

is scrollable, has been incorporated in the form of showing a part of the next button in the menu.

7EAT 11 DPAOO T &£ A AOOOIT EO OEOEAIT A ET OEA 1 AT Oh
To give a snall idea of the frequently changed requirements, you can see the final version of the

same news service of the same persona Albin. We have to mention that all his services were
altered in this way. We spent a lot of time to incorporate the changed content

4. Tools used

1. Silverlight platform
Microsoft Silverlight is the counterpart for the well known and widely used Adobe Flash
platorm. FomOEA OOAO06 O PI ET O 1T £ OEAx OEAOA EO 110 1 OF
Silverlight. Both are a plugin for a browser. On a modern computer it takes less than 1 minute to
install Silverlight.

We are using the latest version of Silverlight that is released to the public. That version is
Silverlight 2 Beta 1 and it was released on 6 March 20d&licrosoft 2008).

With the latest version we can write Silverlight applications in any .NET Framework
programming language like C# or VB.NET. Due to this fact we choose to develop our prototype in
the Silverlight platform rather than the Flash platform.
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7R AEAT 860 EAA AT U AopAOEAT AA ET AEOEAO DI AOA& Oi
developing in Visual Studio and C#. Also the language to describe the interface is called
XAML(Extensible Application Markup Language) and is based on the XML fotm@/e also had

some experience with the XML family, so with both experiences combined we could learn
Silverlight very fast. After only one week of experimenting and reading we started developing

the actual prototype.

2. Expression Blend
Expression Blend vergon 2.5 Beta was a very powerful tool to develop Silverlight 2 applications.
With this tool it was very easy to create different GUI prototypes and experiment with
animations. The generated code in Blend is solely XAML code and is very readable. This eahbl
us to use a lot of generated XAML code in the whole project.

3. Expression Design
Expression Design 2 looks like a competitor to the almighty Adobe Photoshop but it still lacks a
lot of powerful features. Nonetheless Expression Design was very useful to, isecause we could
create more complex GUI designs than in Blend, and export them directly to XAML code. Trying
to do the same but using Photoshop instead of Blend required a lot more time.

4. Expression Encoder
The prototype uses a lot of movies, or at least was the idea in the beginning, and the tool
Expression Encoder 2 can convert almost every format into admat that is suitable to playin
Silverlight applications.

5. Microsoft Visual Studio 2008
Last but not least, this tool was the core tool of oulevelopment. It enabled us to write C# code
to program complex functionality of the prototype. Debugging the code was also done through
Visual Studio.

5. User Testing
4EA OOAO OAOOGEI ¢ xA AEA xAO A ONOEAE Al An AEOOUSG
(Preece and Rogers, Interaction Design 2008) 01 OEAE AT A AEOOU6 AOAI OAOQE
stage and the emphasis is on fast input rather than carefully documented findings.

1. Goals and questions
In our situation, we focus on the user experience rather than on the usability of our program, so
we expected the users to encounter some problems during this test. There are some things we
are not allowed to change, because the client specifically insisted on senparts to work
different from existing systems. Still we thought it would be useful toformulate user
requirements, especially for the parts of the program we can change. We specifically wanted to
know how the users adjusted to the use of the mouse gests, if they understood the visual
feedback and if the proportions of the different parts of the interface were acceptable.

2. Selection of participants
When Mats Lindgvist askedto fill in a meeting of the focusgroup he was working with, we
decided to use tte participants of the workgroup to evaluate our prototype. This way, 7 users
tested our prototype, which according toNielsen en Landauel(1993) is enough to catchat least
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85% of the usability problems.The focus groy had worked with the idea of the eGadget and
the information space before andvas familiar with the general concept.

3. Method
Before we started the user testing, we gave a short presentation of what our prototype could do.
After this the users could indivdually play around with the prototype on a touch screen while
we observed them. Most of them tried to mimic the presentation. When they encountered any
problems, we helped them. During these individual tests, we wrote down the oral comments of
the participants and the issues we saw they had. After the tests the users were asked to fill in a
guestionnaire. The conclusions of the testing are listed below.

1.

Menu
)y EOI 680 1 AOEI OO O1 OFE
scrollable. We used half buttons to indicate that
there were more buttons available than just the ones
ur 6 AAT OAAs 0AOEADPO OE
buttons very well because of the lack of contrast
with the background. We could solve this by ™
implementing a scrollbar or giving feedback with
arrows up and down.

The user is familiar to clicking buttons, so the
concept of dragging buttons to interact with them
was new.

I COAUAA 100 AOOOIT ETAE
with it anymore. This kind of function is available in
many well spread prograns. However, users still |-
wanted to drag the button, even if it was grayed out. d
Users had a hard time finding the opened service ing
the LivePreview or on the DesktopPane. This

suggests we should have an action for dragging thesigyre 3
grayed out button. It could forexample position the
service on top of the DesktopPane with visual feedback of where it came from.

LivePreview

The amount of LivePreviews is now limited to three. A few users wanted more
LivePreviews in the LivePreview, but since there are only six sengs available this could
be too much. With more services available it would be possible to make the LivePreviews
scrollable, as one user suggested, but that would make it even harder to keep track of the
opened services. Another user suggested making thevePreviews smaller so there
would be more space to work with on the DesktopPane.

The mouse gestures to close or open a LivePreview are not intuitive enough. The

LivePreview opened when users wanted it to close. We should make some changes to the
algorithm that decides whether to close or open the LivePreview.
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3. DesktopPane

¢ Resizing and dragging the ContentContainers around on the DesktopPane went fairly
well. Even without the visual feedback, most users remembered from our demonstration
how it worked.

¢ The feedback animation on closing and opening operations was well understood.

e The use of mouse gestures to open, close, minimize and maximize was new to most
users, but had a fairly short learning curve.

The user requirements we formulated after this user testig are the following

UR7 4AEAOA OET OI A AA 117 OA OEOOAI MEAAAAAAE
needed during the first few minutes the program is used, like some kind of tutorie
phase.

URS8 Something shouldhappenwhen you drag a grayed oubutton.

UR9 The mouse gestures should be reliable.

4. Conclusion

In this last part of our thesis, we would like to reflect on the work we did in the past three
months.

Onre of the first things our supervisorJesper Svensson mentioned when he explained tpeoject

toush xAO OEAO OEA OANOEOAI AT 6O xAOA 116 OAO EI
frustrati on this would cause us. While athe beginning the idea was to have an application with

easily editable content, this changed rapidly into an applicatio with only static content and

animations. Inthiswadh OEA DOl EAAO AEAT 80 OANOEOA Anrii O 1 A
did however challenge our flexibility. Images that were carefully cut outf the Photoshop files

we received and placed into ourprototype, were sometimes already adjusted by the design

group before we wereevenfinished.

We were also a bit disappointed by the work of the design group. While we expected a futuristic
application that resembled the look and feel of Windows Vista or & OSX, the images we
received looked pretty outdated. We would have been more proud of our work if it looked nicer.
We were a bit embarrassed when some people attending our presentations wondered if we had
thought of hiring any designers.

A last problem wA AT AT O1 OAOAA xAO Aiii Ol EAACEI T8 "AAAOO
documents in Swedish, all we had to go on was the oral explanation of our supervisor. Especially

at the start of the prototype this resulted in some misunderstandings. Secondly thereene too

many persons that made the decisions. While weid have a meeting with our supervisor every

xAAEh EA AT OI AT80O Al xAUO AT OxAO 1T 060 NOAOOET T Oh
This way we had to make assumptions about what exactly we had tlo, which also resulted in

1700 xi OE EEA£ xA AEAT 60 EAOA EO OECEOS

All in all, this internship was very educational. Not only did we learn to harld the constant
changes and did we struggle with the hierarchy fodecision making, we also got ahance to se
how other people looked at our work. The user testing was a very interesting experience,
because it was only when we saw people struggling with our prototype, that we realized how
much we could improve our itby making some small changes. No matter howany times you
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you can see the truedvantages of it

Working in the Media IT lab also gave us the chance to meet people from all over the world. Most

people that visited the labhad their own idea about ubiquitous computing, which broadened our

view on the subject/ OO DHOI O OUPA DPOT AAAT U AT AOGT1 60 AOGAT AIi
applications that will be developed We do hope however, that ourcontribution to the action

research of the Media IT latwill be useful for the development of these future applications.
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6. Appendices

1. Appendix A Requirements

1) Initial Functional Requirements

FR1

FR2
FR3

FR4
FR5

FR6

FR7
FR8
FR9
FR10
FR11
FR12
FR13
FR14

FR15

FR16
FR17

FR18
FR19

FR20

FR21

FR22

FR23

FR24

FR25

FR26

A scrollable menu containing the available media services.

Only three of them are visible at the time.

A COM (Commuication) button above the scrollable menu.

The menu items are draggable a bit towards the Desktop Pane. And the end of
drag, the attached ContentContainer will appear on the Desktop Pane.

All ContentContainers have a default size of 800x6Qfixels.

Menu items that are displayed in the Desktop Pane or in the LivePreview have
smaller size than regular menu buttons and a selected state.

Three buttons, one for each persona, to start the prototype in full screen mode wil
no transparent background.

The bottom of a ContentContainer contains a Buy Button and a Search Button.
ContentContainers have a resize handler at the lower right.

The bounds of the ContentContainers cannot be dragged off the Desktop Pane.
Content fom ContentContainers can be dragged to another ContentContainer.
Scrolling through the menu is initiated by dragging the menu up or down.

Scroll Indicators are placed above and under the scrollable menu.

A Scroll Indicator must be disaked when the end of the menu is reached.

A Position Indicator is placed on the right side of the scrollable menu, whic
reflects the position of the visible menu.

A Drag Indicator is placed on the left side of the scrollable menu.

The LivePreviewContainer contains a maximum of 3 Previews.

A new Preview is added on top of existing Previews. When tt
LivePreviewContainer is full, the bottom one will be closed and sent back to tr
menu.

The COM Preview is always at the top oféhLivePreview.

Every ContentContainer displays the same personalized icon in the upper rig
corner.

At the left side of the personalized icon, there are a minimize and a close button.
In the upper left corner, there are a Media Service icon and tivedia Service title.
The user can send a Content Container back to the Menu by clicking the cl
button.

The user can add a Content Container to the LivePreviewContainer by clicking t
minimize button.

The user can send a LivePreview &dm the LivePreviewContainer to the Desktor
Pane by clicking the maximize button.

The user can send a LivePreview from LivePreviewContainer to the Menu |
clicking the close button.

The Menu is draggable inside the whole Desktop Pane.

When the Menu is being dragged towards the middle of the Desktop Pane, the Me
starts flipping around his Y-axis. When the flip is complete, the directional function:
of the Menu are inversed.

When the user wants to open a new Media Service, an alreadgened Content
Container will be sent to the LivePreviewContainer. The Content Container of tt
selected Media Service will be at the same spot as the previous Content Containe
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2) Final Functional Requirements
Changed requirements: FR5, FR7, FR10, FR1R1P, FR13, FR15, FR19, FR20, FR21, FR22 and
FR23.

Removed requirements: FR8, FR9, FR14, FR19, FR24 and FR25.

New requirements: FR27 and up.

FR1 A scrollable menu containing the available media services.
Only three of them are visible at the time.

FR2 A GOM (Communication) button above the scrollable menu.

FR3 The menu items are draggable a bit towards the Desktop Pane. And the end of
drag, the attached ContentContainer will appear on the Desktop Pane.

FR4 All ContentContainers have a default size 800x600 pixels.

FR5 Menu items that are displayed in the Desktop Pane or in the LivePreview have
selected state.

FR6 Three buttons, one for each persona, to start the prototype in full screen mode wil
no transparent background.

FR7 A ContentContaine contains a Buy Button and a Search Button. (They are on
enabled if the scenario requires this, see also the extra requirements per persona.

FR10 Content from ContentContainers can be dragged to another ContentContain:
(Only certain content is draggable like this, see also the extra requirements pe
persona.)

FR11 Scrolling through the menu is possible by dragging the menu up or down.

FR12 (Al £ AOOOTI T O AOA OEOEAT A AAT OA AT A O
down.

FR13 The half buton is no longer visible if the end of the menu is reached.

FR15 A drag indicator appears when you move over a button and disappears again wh
you leave the button.

FR16 The LivePreviewContainer contains a maximum of 3 Previews.

FR17 A new Preview is added on top of existing Previews. When the
LivePreviewContainer is full, the bottom one will be closed and sent back to th
menu.

FR18 The COM Preview is always at the top of the LivePreview.

FR20 The user can send a Content Container back to the Mely dragging it towards the
down right corner (position of the menu).

FR21 The user can add a Content Container to the LivePreviewContainer by dragginc
towards the upper right corner.

FR22 The user can send a LivePreview from the LivePreviewContainéo the Desktop
Pane by dragging it to the DesktopPane.

FR23 The user can send a LivePreview from the LivePreviewContainer to the Menu
dragging it towards the Menu.

FR26 When the user wants to open a new Media Service, an already opened Cont

Contairer will be sent to the LivePreviewContainer. The Content Container of th
selected Media Service will be at the same spot as the previous Content Containe
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2. Appendix BEvolution of the prototype

1) First version
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2) Second version
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3) Third version
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