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1. Preface

Being informatics students & LJ2f @ § SOKY AljdzS Wl 23Sa0K22f DSy
to be allowed to write our thesis at Halmstad University, Swedamring our stayhere we
developed a multimediapplication . NJ @&tfoaireQearch project called Ubimedia.

Ubimedia isa project started by MedidT, a team consisting of informatics teachemsad
researchers, who try to implement multimedia in a ubiquitous manner. Our project
consisted of developing a prototype of a user interface for a digital bracelet which can be
used to make daily life more easywith this braceletit will be possible to read -e
YySgalld LISNEZ YI 1S LK wilSintr@luce thigpototygpé txrwardsits R A |
severalnewspaper publisheraho are partners in research projects

Making a thesis is the last step before graduating. It is an excellent opportunity to convert
theoretical knowledge into practical objectives aftlree years of study. It is a pleasure
share knowledge and experiences witther informatics. Therefore it seesnus suitable to
announce a word of thanks to those by which it was possible to make this thesis.

First of all we would like to thank our internship supervisor, mister Jesper Svensson for his
excellent and professional guidance. He let us peek into thetwal world of development

and gave us the opportunity to participate in the multimed@ijgplications of tomorrowMr.
Svensson was open for our new ideas, opinions andsbare.We also would like to thank

the MedialT program manager Carina lhistronikEson. She gave us the possibility to work

at MedialT and take part in this project.

Finally we want to thank the general staff Halmstad University fosolving all our
administrativeproblems. They made it possible for us to have a pleasant stayadesw

Thanks to these people we can look back to informatejoyable and unforgettable
student days.

Halmstad, Halland, Sweden, May 2008
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3. Summary

Our task, developing a prototype of a futuristic bracelet, is part of the research project
named Ubimedia (Designing Ubiquitous Media Services by Action Research). Ubimedia is
being lead by MedialT, the research group of the Information Science, Computer and
Electrical Engineering department of Halmstad University. Thiggrayhich started on 1

July 2006, has been accepted 2.490.000 SEK by tReutitlation and will en81 May 2008.

The main purpose of this project is designing Ubiquitouedia-applications that can be
accessed everywhere and at anytime. Ubimedia wadgether with a newsgroup which
involves cooperation with the largest newspapers in the world.

The currentstate of the project requires the development of two software applications. Our
part consists of making a user interface on a small touch screen, which will simulate the
prototype of the bracelet. The other part, executed by our fellow Belgiolleague¥evin
Geerinck and_.een Dekeutleire, comprises the programming of the desktapplication. In

the end, these applications will be combined and made public.

The mainobjective of our projed is to write an application whicvill serve as an operating

system fo a digital bracelet. With this bracelet the user will be able to control all hardware
systems surrounding him using a Bluetogtireless Internet or Mobile phone connection.
LGQa faz2z LlaaAiroft S O arcle sndnelf thekuSewanS ltoReadNde 2 T |
of the related articles, he can connect to an external screen. Besidesthieabracelet has

other functions whichwill assist the user in making choices conceriname & family, news,
entertainment, health & food and travel.

Although KS | LILJX AOF A2y 62y Qi @b yediss tHelielopirfy Rhis 5 A (I K A
prototype on a tablet pc will give the user a good idea of how it will look in the future.

This paper contains the research, documentation and development of the project we made
during our stay in Sweden.



4. MediaIT

The Media IT Group at Halmstad University was founded in 2004 and is interested in the
design of usable IT for different future media genres. Media IT as a research program focuses
on three important changes in society

1 The development of new information technologies
1 Alterations in media consumption behavior
1 The ongoing convergence between different types of media

MediaIT isin command ofCarina IhlstrormErikssorwho is the program manager. Besides
her, the staff consits of Phd. students and research assistants who participate in research
matters. In addition, MediT works together with students who helyth projects.



5. Ubimedia

5.1 Initial scenario

The bracelets developed within the researgiroject called Ubimedialesigning Ubiquitous
Media Services through Action Research).

The application we created needs to be installed on a digital bracelet. This device will
becomea musthave for people who like to leave the controls of their personal life over to a
machine. Tk bracelet will allow the users to look up recipes, travels, news and other
different sorts of informationin which they are interested¢ KS dza SNDa Ay i SNB &
determined by the artificial intelligence of the machirikesides that the bracelet alks the

users to share their interests with friends, relatives and other contdatslly the bacelet

also works as personal processing unit which has the possibility to access external screens.

The main dea and the conceptual designeve mostly elaborated by a design group
newspaper designerand people from MediT. The design group consisif proficient
Photoshop designeras well aspeople who have many years of experience in designing
newspaper layouts.

Ubimedia is developetbgether withthe followingpartners: Tidningsutgivarna, Aftonbladet,
Expressen, Dagens Nyheter, GotebeaPgsten, Nerikes Allehanda, Norrkdpings Tidningar,
Sundsvalls Wing, Stampen AB, Sydsvenskan @stigota Correspondenten.



6. Software Development Method

Softwareengineering is more than the creation of software that consists out of thousands of
lines of code. According to Sommervill®Q2), software engineering is discipline which is
concerned with all aspects of software production from the early stages ofersyst
specification through to maintaining the system after it has gone into use.

Software development is the process of developing software through successive phases in
an orderly way. Rehman and Paul (2002) say these are the typical stages of software
devdopment:

Identification of required software

Analysis of the software requirements

Detailed specification of the software requirements
Software design

Programming

Testing

= =2 =2 2 A A -2

Maintenance

I a42F06I NB LINRP2SOG Ydzady Qi o6S O02YLX SGSR gAGE
in lack of quality of the final product. Software development methods are viable and
therefore widely used as a guide throughout a software development proje&.nlimber

of different models and methods is fairlgrge and each of them is used under different
circumstances .

In the next chapter we will specify some of the candidate methods for our project.



6.1 Plandriven methods

The waterfall model is probably thbest known plardriven method. It is a sequential

software development model in which development is seen as flowing steadily downwards
through the phases of requirements analysis, design, implementation, testing, integration

and maintenance (Royce, 197@.KS GSNXY Wol GSNFIffQ A& RSNAGJ:
follow each other in a chronological way, without the opportunity of turning back.

Thus the waterfall model maintains that one should move to a phase only when its
preceding phase is completed andrfeeted. This model is inflexible and should therefore
only be used when the requirements are set in stone at the beginning of the process
(Sommerville, 2001).

6.2 Agile methods

6.2.1 What are agile methods

Agile methods are sometimes characterized as being thef tota2 LILJ2 & A (RSIA & F y & LIt
YSGK2R2f23ASad ! Y2NB | OOdzN} 4S RSAONRLIIAZ2Y
They focus on adapting quickly to changes. When the needs of a project change, the
planning changes as well. An adaptive team has difficlderibing exactly what will happen

in the future. The further away a date is, the more vague the definition wi{Bmehm &

Turner, 2004)

6.2.2 Suitability of agile methods

The suitability of agile methods differ from each project. From a product perspeectiyie
methods are more suitable when requirements are flexible and rapidly changmgever,
they are less suitable for systems that have high reliability and safety requirements.

Boehm and Turner (2004) suggest that risk analgbzuld be used to choose between
adaptive ("agile") and predictive ("pladriven”) methods. Each side of the continuum has its
own home ground

Agile home ground Plandriven home ground

Low criticality High criticality

Senior developers Junior developers

Requirements change very often Requirements don't change too often
Small number of developers Large number of developers

Culture that thrives on chaos Culture that demands order



6.2.3 Agile manifesto

All agile methods, also known as principles are articulated in what is called the agile
Manifesto. This manifesto contains four core values:

1. Individuals and interactions over process and tools.

2. Working software over comprehensive documentation.
3. Customer ollaboration over contract negotiation.

4. Responding to change over following a plan.

The first recognizes that individual creativity and group collaboration are more effective
than following a prescriptive methodology. The second value recognizesstfiatare is
code, not the accompanying documentation. The third recognizes that a good relationship
between the clients and the developers is more important than arguing about contracts. The
fourth value prioritizes users changing needs rather than adigettn some meaningless
inflexible plan (Bell, 2005)

6.3 Extreme Programming

6.3.1 What is Extreme Programming

Perhaps the besknown of the agile methods, Extreme Programming is a software
development discipline which main aim is to reduce the cost of change.dititrzal system
development methods the requirements for the system are determined at the beginning of
the development project and often fixed from that point. This means the cost of changing
the requirementsat a later stage will be higtBell, 2005)

XPsets out to reduce the cost of change by being more flexible with respect to changes. In
XP, the client isndispensable during the development of the project. There has to be a
constant communication between the developers and the customer. That way errers a
discovered faster and more easy and so the final program will suit the demands of the client.

6.3.2 XP values

Extreme programming is based on four principles:

Communication

Simplicity / \ Feedback

Courage

10



1. Communication: According to Beck (193treme Programming favours simple design
and frequent verbal communication and feedback. Maximizing communication between
developers and between the clients and the team ialvit any project.

2. Simplicity: XP encourages software that has a simple structure, but realizesiratiag
simplicity is not eas{Bell, 2005)

3. Feedback: The next principle is closely related to communication and simplicity. Feedback

is about obtaining reliable information aboutkkS A GF 0SS 2F (KBeinga2Flgl
developed. That way, problems can be avoided. To quote Kent(B88RF & h LIGA YA AY A
200dzLd GA2yFf KFETFNR 2F LINRPAINI YYAy3dX FSSRol O

4. Courage: Courage jsobably the most surprising value. It means that the developers
must have the courage to throw away code, or evendesign large parts of the
architecture, if problems arise. This is dramatically different from the common approach,
which attempts to patb up software when it demorisates faults, minor or seriougBell,
2005)

6.3.3 Twelve steps

Extreme Programming encourages starting with the simplest solution. Extra functionality can
be added later. The focus lies in designing and coding for the needs ofitedestd of those
of the future. Next to the four core values XP uses a combination of 12 techniques:

1. Planning

2. Small releases

3. System Metaphor
4. Simple Design

5. Continuous Testing
6. Refactoring

7. Pair programming
8. Collective ownership
9. Continuous integration
10.40-hourwork week
11.0nsite customer

12.Coding standards

11



XP states that it is undesirable to use one of the techniques on its own, because they
complement each other. A weakness in one practice is @rsgted by strength in another
(Bell, 2005)

12



6.4 The approach on the lacelet

6.4.1 Plandriven Methods

The Waterfall Model as well as other pldrniven methods are not that suitable for this
LINE2SOG® . SO0 dzaS 2F (GKS Ay¥Tft SEAOAL Abmer 2F (K
requirements (Sommerville, 2001).The Waterfall Model needs welkstablished
requirements at the beginningf a project Due to the fact that the bracelet is likely to be
undergoing some customer requirement changes thilel is not a viableption.

6.4.2 Agile Methods

As mentioned beforette prototype of he braceletis likely to haveconstantly changing
requiremens. Since agile methods adapt quickly to change&lm andlurner,2004), they

are the cutout approach for this projecBecausét 1 Qa I LINRP G2 0@ LISS LI NI a
change during its devepment. As stated before, the four core principles of agile methods

are:

1. Individuals and interactions over process and tools.

2. Working software over comprehensive documentation.
3. Customer collaboration over contract negotiation.

4. Responding to change over following a plan.

The first core principle might be the most crucial one in our project. We are constantly
motivated to use our own creativity andleas Thus become the methodologies less
important since we can follow our owpath. Nevertheless is a little guidance necessary in
succeeding a project of this matter.

The second core value states that code is more important than its documentation. This
project demands a working prototype, so working software is the primary dlbgct
However, the code has to be written in a way that it might be reused at a later time and
added documentation might simplify this process.

The thirdprinciple is also a crucial onehd future public has to be constantly involved in
order for us to deelop a working prototype with a customériendly look and feel.
Frequent user test are the perfect way to obtain constant feedback of theudeeds.

The fourth and last core principle is as important as the first one. Since requirements and
parts of he project ardikely to changeso must the developers. The demands of the public
are more vital than following a plan.

13



6.4.3 Extreme Programming

Extreme Programming, the best known agile methisdvery powerful but must be used
correctly.It is more a seriesf principles for developing software rapidly than a stgpstep
methodology (Avison and Fitzgerald, 2003). Jeffries (2001) points out that Extreme
Programming is a discipline of software development with values of simplicity,
communication, feedback anzburage four core valueon which XP is based.

Throughout the project, these four principles will be used. On communication, the approach
stresses the role of teamwork. There has to be an open and honest communication between
the developers and the custeers. It is very important to gain concrete and rapid feedback
from continuous testing. These tests will give us the feedback needed to make the proper
modifications to the project. Customer requirement changes are likely to be found during
these tests. Whreas simplicity is hard to achieve, we will try to keep the structure as easy as
possible. As for courage, it will be necessary when drastic changes have to be made due to
changing requirements.

XP also contains 12 steps which must be followed in ordertHfe project b succeed.
Whereas the main idea of XP fits the projestime ofthese techniques not always ddhere
will be frequent but not continuous testing due to the lack of ansiie-customer. As for the
40-hoursweek, we will work longer if this required.

XP is very suitable for this project. Unlike many other methodologies, documentation is not a
prime concern, delivering software is (Avison and Fitzgerald, 2003).

14



/. Design

7.1 Requirements Engineering

In softwareengineering, a requirement is @ngular documented need of what a particular

product or service should do. It is used in systems enginge® 2 NJ a2 Fl glshB Sy 3 A
statement that identifies a necessary attribute, capability, characteristic, or quality of a
system in order for ito have value and utility to a us€l¥oung, 2001)

The requirement phase may be broken down into requirements elicitation (gathering
requirements), analysis (checking requirements), specification (documenting requirements)
and verification (making sut@e requirements are correc{Wiegers, 2003)

According to Sommerville (2001) there is a clear separation between the different levels of
requirements. Functional requirementsare statements of services the system should
provide, how the system should reatd particular inputs and how the system should
behave in particular situation®lon-functional requirementsare constraints on the services

or functions offered by the system. They include timing constraints, constraints on the
development process, standis, etc.System requirementset out the system seices and
constraints in detailUser requirementsare statements, in a natural language plus diagrams,
of what services the system is expected to provide and the constraints under which it must
operate.

Requirements generally change with time. During many projects, requirements have altered
before the system is complete. This is partly due to the complexity of the software and the
FI OG GKI G dza Sthaky wRn bheford they ye @ressii<an2005)

7.1.1 Original requirements

This section contains the list of requirements gathered from dhafts with which we were
provided.In chapter7.6 we will specify the final requirements that where gathered during
the project.

7.1.1.1 Functional Requirements

The braelet should have 3 panels:
1 Main menu
1 Sub menu
1 Content panel

When the application is run for the first time, the user has to make several choices:
1 Selecting a profile
1 Selecting scrolbehavior
1 Selecting dragpehavior

15



The top of the screen always shows ##eD 2bMt@n which contains several communication
options:

Phonebook

SMS

MMS

Email

= =4 -4

¢KS dzaSNJ aK2dz R 0S Fo0fS (G2 aONRff avzz2ikKfe
up or down. There are always 3 buttons visible on the screen.
¢ KS Y BoyftazObaittons which highlight when selected and dim when unselected. Only

one item can be selected at a time. When the metaun is selected the com, next, previous,
scroltup, scroldown buttons highlight depending on the possibilities available.

When the user wants to open a merntem, he should select a button and then drag it
horizontally to the side (either left or right depending on the choice made by the user) of the
panel. If not released on a valid place, the button will return to its originaltion.

When the user wants to go back to a previous screen, he should drag the button horizontally
to the other side of the panel (either left or right depending on the choice made by the
user).

When the user selects an item on the Contgainel he bould be able to drag it to the com
button as well. When released over the cdoatton, the user has to make a choice to whom

he wants to send the content.

The bracelet gives the user feedback concerning WIFI, Bluetooth, battery and Mobile Phone
¢ signal satus.

7.1.1.2 System Requirements

The resolution of the screen is: 240 pixels by 320 pixels.

The bracelet should contain a WiFIBluetooth -/ Mobile Phoneg connection.

7.1.1.3 Data Requirements
/

7.1.1.4 Non-functional Requirements

The menu should be scalable, if thexee more than 6 buttons, you should be able to scroll
through the menu as fluently as you would with 6 items.

The application should run in a way that it would respond fast to the inputs of the user.

16



7.1.1.5User Requirements

The user should be able to use thagpéication without problems after -1 minute.
The application should run smooth as well as the dragging and scrolling.
There should only be a fatte in the using of the application of aboL®%.

The time to find specific information on the deviceosld be as low as possible.

17



7.2 User interface design

The interface that the user sees during the use of the device is the single paramount aspect

2T GKS aeadsSy 6.Stfts wnnpuod ¢KS dzASNJ R2SayQi
works. If the inteface is easy to use, the user will be encouraged to use the device
frequently, if not, the device will be neglected and the producer of the device will lose its

value on the market.

CKSNEF2NBE AUGQa AYLRNIFIYyG GKI G afathesQadigy |y
of interaction styles and that gives feedback to its user.

In the bracelet application, we try to keep the user interface as simple as possible, although

we will provide it with a futuristic touchand feetSt SYSy (i ® . S OanditdaStheA G Q& A
user understands the true meaning of every element in the menu, every button is provided
gAGK | f1NBS AO2y GKI G SELX IFaryefample:hé @main 2 F (|
menu contains among some other items, a button withsanewdrver-icon on it, referring

to the settings of the device

Next to the easy learnability wigied to implement a lot offlexibility in the application On

the systems first run, it will ask the user for some preferences. The user can select if the
Wy Snketu®pens up by dragging the left or to the right side of the screen. He alsan
adjust the scrolkettings. Once these settings are stordtie userstill has the possibility to
adjust them in the options menlater. Besides that, the user can choose a profile which
allows him to change the background into his favorite picture, change the buttons into a
anotherO 2 f 2 NIBecahise vinly made prototypes for three personasjs functionality

Aay Qi AYLIr@ppkstionSR Ay 2 dz

A final important design principle is feedbadkvery action the user performsr every
interaction that is made with another device shd provide the user with clear, obvious
feedback. When the user taps a meitem with his finger, variosielementswill lit up on
the side of the screen, showing the different options available. When the hesilost his
WIFI, Bluetooth oMobile phone connection, the background color of the application will
slightly turn red, signaling there are some issuelf the user receives a message, the
communication icomwill lit up slightly.

There are many ways users can interact with their device and ask for feedback, but

dzy F2Nldzy G St @& 6S OF yQi A YLEGISK for evefyenseih (1 KS'Y
KAa o02Re@ AT SOSNRUKAY3I adAftf 2N}l a FAYySed 28
FaadzyAy3a GKIFEG GKSe& FNBYyQlG RSFEFTI O2ft2NbtAYR |
the device.Also,feedback needs toemain limited. B 2 LJ St bespegsed with a strange

artificial smell informing them about the latest news.

18



7.3 Prototyping

G¢KS O2YLX SEAGE o6lyR GKS 3INRgAy3ad Odzaidz2YSNJ
prototyping an indispensible element in software development. The feasibility and
usefulness of the system can be estimated through prototypes well before real
implementationisyy RSNJi | { Sy §2005 | OA &1 S

Prototyping is a process model which gives the-asdr, in an early state of the project, a
preview of what he might bexpecting in the end. A prototype can be a quick rough sketch,
provided with some commestabout the basic functionality or looks. Althougturing the
evolution of the projectthe prototype sketches evolve and will become more detailed. In
the project weuse two sorts of prototypes: the lofdelity and the higHidelity prototype.

7.3.1 Lowfidelity prototype

A lowfidelity prototype is a quickly created sketch, that gives an overall view of what the
application is consisted of. The sketches are calledfipiecause their functionality and

design is far apart from the final product. The lawsketch you see in appendixis the

RNl gAy3 6S NBOSAGSR FTNRBY 2dzNJ AYAGAIFIG2NAR® L
during the whole project. Later on, wheme started implementing the design, we changed

the default sketch to what you see in appendix

The sketch in appendiXrepresentsthe first menu, containinghree buttons who have the
possibility to be scrolled either up or down, who are draggable &rtext menu and who lit

up when tapped. Of course, we couldlispp this lowfi sketch into threeother sketches
according tatheir different functionality, but that wouldead us too famndg 2 dz2f Ry Qi 06 S
asset to this paperThe sketch in appendiisthe most overall lowfi sketch we useduring

our project.

19



7.4 Platforms

During the evolution of the project we experienced many problems when choosing a
suitable platform to run the application on. The following enumeration will explain the
(dis) advantages of the several platforms.

7.4.1 PDA / Pocket PC

At the start of the project, the main purpose was to make the application in Java ME (Java
Mobile Edition, previously called J2ME). This language is particularly used to create menus in
older mobile phoes. Because we have to create awmdarn, goodlooking interface,we

think that Java ME is too limited in its possibilities. If we had to make the program in this
language, we would have had to add functionalities of our own and this would have asked
too much memory of the mobile phone.

After we decided not to use Java ME, wd dome research to check if & possible to run

standard Java applications on a PDA/Pocket PC. We managed to make a simple test
application where the user can drag images on theBcSy (2 | OSNI I Ay 6 dzi
long for us to see that this was hopelessaasl. We made only one of the threé Sy dzQ& | Y R
the phone ran out of memory.

JavaScript

We chose JavaScript because it can be implemented on every device that has arbrows

l f 6K2dZAKE t201S80 LYyGSNYySiG 9ELX 2NBNJ RARY Qi 4&c
F LILIX AOFGA2Y 6AGK hLISNI a20AfSe® LG RARYyQG G|
demand too much memory of the device. We checked, and decideka our code and

concluded that we needed a new, better machine.

7.4.2 Desktop / Laptop

It would be very easy to make an application that simply runs on a desktop or laptop. The

latest models have plenty of RAMemory and are really good looking. But, when we use

2yS 2F GKS&S LRaaiAoAftAGASE 6S G RPLRINGZNBD
t NBASYyidAy3a | oNIFOStESG 2y 'y mpodn AYyOK &ONBS
YI OKAYSNE RZ2y-SieendgnellJ2 NI 2 dzOK

7.4.3 iPhone /iPod Touch

ModifyA y 3 GKS | LILX AOIFGA2Yy &2 AG g2ddZ R NMzy 2y 2V
However, after some research we found several problems. First of all, the iPhone and the
At2R ¢2dzOK R2y QG adzlJL2NI | RNI3I Fan@edms2y d ¢
and drag them to the next level. Instead he would have to tap the next and previous
odzii2yad ¢KAA 2LIIA2Yy ¢g2dz R OKFy3aS (KS gK2f S
we, neither our constituents want.
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The second problem was that the appl®KS (Software Development Kit) was delayed
several times and eventually released too late. Our project staidedweeks earlier, and it
would be useless waiting on that. However, if we had started using the SDK, we still would
have had the scroll problem.

7.4.4 Tablet PC

Eventually we chose to make our final program fittable on a tablet pc. The presence of the

touch screen and the portability of the device are the biggest advantages of the tablet pc.

2S INB Sttt gl NB GKFG 0KA @ristRobt@nttisSmorheaiy QG Y I |
suits most of the requirements. Besides that, our tablet pc (a Samsung Q1)eaas five

times as powerful athe PDA we used before.
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7.5 Programming Tools

1'd 2F GKS 0S3IAYyYAYy3I 2F (GKAEA LINPRSME devidelRIF Q& |
that were going to be used for testing the applicati(gee chapter7.4). It was the best

choice since the hardware could simulate the real size, mobility and usability of the futuristic
bracelet. However, due to the lack of power of these small devices we decided to use the
tablet PC as the new main goal for testing purpo&ecause of its powerful hardware, its

mobility and its touch screen, the tablet pc was an obvious choice. However, the real size of
GKS o0NI} OStSi ¢glayQid G2 060S OKFIy3aISR: a2 6S aa
original dimensions.

Because avide audience had to be reached, a web application was chosen. As a choice of
programming language, we decided to develop a solution using HTML, CSS and JavaScript.

HTML (Hypertext Markup Language) is the predominant markup language for web pages. It
provides a means to describe the structure of tésed information in a document and to
supplement that text with interactive forms, embedded images, and other objects. HTML is
written in the form of tags, surrounded by angle brackets. HTML can also degorgmme
degree, the appearance and semantics of a document, and can include embedded scripting
language code (such as JavaScriptctvican affect the behavior ofefs browsersand other

HTML processors

CSS (Cascading Style Sheets) is a stylesheet langsed) to describe the presentation of a
document written in a markup language. Its most common application is to style web pages
written in HTML and XHTML. CSS is used to help readers of web pages to define colors,
fonts, layout, and other aspects of danent presentation. It is designed primarily to enable

the separation of document content (HTML) from document presentation (CSS).

JavaScript is a scripting language most often used for didetweb development. It is a
dynamic, weakly typedyrototype-based language with firatlass functions. JavaScript was
influenced by many languages and was designed to look like Java, but be easier-for non
programmers to work with. The language is best known for its use in websites {Glient
JavasScript)

Mootools (My Object Oriented Tools) is an open source, compact, and modular -object
oriented programming JavaScript framework. It makes the process of writing extensible and
crossbrowser compatible code more efficient and concise.

i Mootools allows the desloper to handpick the preferred components to use.
i It follows objectoriented practices which makes the framework rich, powerful
and efficient.
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1 Mootools contains advanced Effects components with optimized Transitions used
by many Flash developers.

1 It isa framework that isnainlydeveloped for developers

Combined with CSS and HTML, Mootools was the perfect candidate to produce the various
animations of the bracelet.
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7.6 Final requirements

During our project, several changes were made to the requiremddte. to insufficient
communication, not every aspect was clearly pointed out at the beginning of this project.
This resulted in vague information concerning the requirements of the application. However,
while the project was making progress, we were able @b @l the information needed to
continue the development of the prototype. Because of the constant feedback of the
customer we were able tmbtain the final requirements (also see chaptér8z W! a S NJ
SPOLtdz2d GA2Y QU O

Below is a list of requirements that weeither modified or added during the project.

7.6.1 Functional Requirements

¢CKS (2L 2F (KS & ONBS-Dyttonrwhi¢hlcéntainsaa fplbiebookidiiGed WO 2 Y |
into categories. Each of these categories has a list of people which the user can call.

When the aplication is run for the first time, the user has to select a profile.
The user can change scroll and slide behavior in the settings menu.

When the content panel does not contain any draggable content, the user should be able to
return to a previous menby dragging his finger horizontally to the side.

7.6.2 System Requirements

The resolution of the screen is: 180 pixels by 320 pixels.

24



7.7 Highfidelity prototype

High fidelity prototyping uses materials that you would like to expect to be in the final
product andproduces a prototype that looks much more like the final thing. (Preece, Rogers
& Sharp, 2002)

771 t SNA2Y | Qa

Ly G201t GKNBS LISNA2 Yy HTOAd thie K& groRpS Ths imairLJS R
LJdzN1J2 A4S 2F KIF@Ay3d aSOSNI f LISheEBraceldt iQ@madefara i 2
wide target group.

Albin is a 19 year old student who likes football. Besides cheering for his favorite soccer
team Hammerby, he like® go out and havea drink. His bracelet has a simple futuristic
design in grayscale, decorated with a Jimmy Hendrix picture.

5AFYylF A& | oo @SIN 2fR RAG2NOSR 62YSYy gK?2
interested in healthy cookingithess and spending time wither daughter The interface of
her bracelet is developed with soft relaxing colors.

The last persona is Maria, a 51 year old art direetbo worksat an advertising agency. She
likes cooking, painting and enjoys art. Her bracelet was designed with aticartiuch and
uses soft pastel colors.

7.7.2 Demonstration

Thehighfidelity prototypewe use as an examplgasthe onebuilt for Albin. The interfaces

2T GKS 20KSNJ) LISNRER2Yl Q& g@ifeNJThesk canAbe hidwWedgirh ( K
appendix3 and 4 The applcation conssts of three menus. The image below showesi the

main menu.Like in every other menu, the communication button is placed at the top of the
screen ands always visible.

7.7.2.1 Main menu

Next to the communication button, the main menu consists of oth
standard buttons. After consideratiorwith the design groupwe

0
aK

decided to incorporat&x | 2 YS | YR ClFYAf&@¢ész a 9y i SNI

Gl SIHfGK YR C22R£3 a¢ NI @S fcaise the/
application hadto be intrusive we provided the buttons with iconsgig
instead of text. Visual icons can be remembered easy and will B
experienced better If the user warg to scroll through the menu, he§#=
simply needs to touch the screen and move finger slightly down. ;
The menu items will start moving slowly. When the user taps a button 8
from the menu, the button will lit up and show the differen'

possibilities of the button (moving left, right). \
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7.7.2.2 Submenu

When the user drags a buttordm the first menu to the left (this
YAIKG a ¢Sttt 06S NARIKGEZ RSLISYRAyY3
whole example we will assume thearsprefers the default settings

he will go to one of the submenus. Every item frone tmain menu
contains at leats three submenus. Because the application is a
prototype, some of them will partially work, others will be disabled.
When the user wants to open an item in the submenu, he needs to
drag the actual button the left. When he wants to go back to the main
menu, he can choose any button in the submenu and drag it to the
right.

7.7.2.3 Content menu

When the useentersi KS 02y i Syid YSydzZz KSQa
thinks one of his contacts is interested in a certain part of the content,
user can drag this item to the communication button, select a destinat|Qg. s

®11:33
® 11:42

and send the information. After the message is sent, the user will returriGmsas
the content menu. Contentmenu.

7.7.2.4 Communication menu

When the user wants to open the communication menu, he has _to
aft ARS GKS 02YYdzyAOFGA2y odzii
communication menu will appear. Here the user needs to choc
who he wants to communicate with by selecting a certzategory ]
of people. After hepickedone, the selected group will open. Therg R
he has to select a specific contact. Because our application

LINPG20@ LIS ¢S RARY QUG o0dzAf R A

jzy Ot A2 Y|

-
When the user wants to leave the communication menunpbeds [ g

to go back to the first level in the comenu and drag one of the! A
communication graps to the previous menuOnce that is § e
completed he will go back to the screen where he opened the-c o?ﬁmm“”'ca“"”“e”“
menu in the first place.
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7.8 User evaluation

69 I f dzl GA2WH AR/ 3320 KNEYS (12 | 4a8aa (GKS SEGSYR
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Test driven developmernis one of the nast important aspects of Extreme ProgrammiBy.

receiving constant feedback of the user, us programmers can get an excellent view of the

gl & GKS dzzaSNJ aSSa | yR WTSSt aatiniokstydeterinihgt A OF ( A
what needs to be adjusted @orrected.

In appendixs you can find an example of our first survey. This questionnaire girgen to

LIS2 LX S ¢ Ké&v aiythiRgyalbirt cdngépt of the bracelet. They were allowedige

the application for about seveminutes before they had to filh the surveyBecause the

largest part of the design in our application was determined by the design group, we
changed the main purpose of the user testing into debugging the program. Besides tracking
errors, we wanted to know how users felt about the hsity of the application. If the results

had turned out dramatically, we could have contacted the design group about this. Luckily,
0KS &adzZN¥Se RARY QU ONAYy3 dzZld Fyeé YIF22N) LINRof SY

Although, before we started our survey, some people from Mddiavhere giva the
occasion to test our application. Particularly our mentor, Jesper Svensson, provided us with
the necessary feedback. He is involved in the whole project and knows the requirements like
no other. When the program was completely tested by him, we nthdestep to the public.

After analyzing the results of the first survey, we noticed that a lot of people would like to
use the feedback icons on the borders as clickable scrollbuttons. Also, some users
mentioned that the screen size is too large for a letat After consideration with our
mentor, we decided to remove the feedback icons. Making this change, more unused screen
space became available. Adjusting the resolution to the new content solved the second
problem.

In appendidx6 you see the results ofur second questionnaire. This survey was presented to
a group of students who were involved with the project and knew what the main purpose of
the bracelet was. Before they could test the application, thdgndeda presentation about

the Ubimedia projectincluding the development of our bracelet.

LT 6S O2YLINB (GKS NBadzZ §da 2F (GKS FANRG | yR
better results concerning the size of the bracelet and the feedback. This shows that we made
the right choice when we cimged the size of the bracelet aid(ife@dback options.
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8. Conclusion

As of thevery beginning of this project, it was clear that this task vggsng something
completely different from our previous work. Whereas most other projects are narrowed
down, we were given the opportunity to give our personal input. Not only were we given the
freedom to choose the selected programming language, we were alsivaited to share

our ideas and opinion.

But as in each company, the communication between the different levels can be somewhat
tedious. During our stay in Halmstad, we experienced similar problems. It was sometimes
difficult for us to continue the developemt because we needed to wait for certain
feedback. Nevertheless was our work appreciated and were we involved in the process. Not
only were we responsible for the creating of this prototype, we were also encouraged to
make design proposals for the differepersonas.

Besides the programming of this application, we were asked to document our project. In this
documentation we had to write down the evolution of the project. As for the selected
approach (Software Development Method) we chose Extreme Progragaiiie would like

to mention that it was a novelty for us to use this method in a real life situation. We also
learned a lot of prototyping and us@valuation We were able to put all these aspects in
practice which gave us interesting information and feadk. Thanks to the users we were
able to make the proper modifications to the application.

All in all, this was an unforgettable experience in which we not only learned a lot concerning
programming, we also had an insight of the real business life. dbatwork and our
documentation may be useful to others in the future.
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