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Abstract
People are using several different devices and services for communication purposes. Managing and
synchronizing contact information becomes challenging when the number of different contact books
increases. In this paper we describe the development of a future contact book concept that utilizes the
possibilities of cloud computing. A cloud based contact book can serve various devices and
applications and it is available anywhere and anytime. The cloud based contact book could indicate
availability of people and it could help in selecting the preferred communication channel simplifying
the initial contact. It also enables people to have different identities in their daily lives. The contact
book concept was co-created with potential end users in different ideation activities. In this paper the
concept of cloud based contact book and initial user evaluation results are described. One of the key
findings of the study was that users are having different identities. These identities could be used to
determine who is able to reach the person at any given moment and what communication channel is
used to make a contact.
Keywords: Cloud computing, contact book, co-creation, user interface design, evaluation, prototype,
identities.
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Introduction

The number of devices and services that are used for communication purposes is increasing.
Therefore, it is increasingly difficult to choose the communication channel via which to try to
reach other people. In some cases the information of user’s presence is used to ease this
communication paradigm. For example Fogarty et al. [2] used different cues to indicate

presence, for instance sensing near-by speech that may indicate that the user is occupied in a
discussion. Oulasvirta et al. [10] used as presence cues location and time spent in the location,
user-selected alarm profile, recent manipulation of the phone and number of known and
unknown BT phones in the environment. Keeping up one’s presence information could be
laborious and to reduce overhead Milewski and Smith [8] point out that automatic detection
and manual updating should be mixed for presence updates.
In addition to presence information also user’s context affects whether the user is reachable
and capable to receive calls or messages. To solve this problem Jung et al. [4] have described
a context-enhanced system that allows the sender of the message to define the context in
which the message will be delivered to the recipient. In Satchell and Graham’s [12] mobile
phone prototype users can define and manage their own virtual identity through which they
can offer contextual information for others and the system can reduce gratuitous contact.
Context awareness is a tricky issue while users are mobile and their context changes time to
time. To automatize updating the user context information the information based on the last
used device, how long ago the device was active, location, availability, tasks, and
communication channel have been used [3, 13].
The privacy issues are emphasized while dealing with users private data like location. Raento
and Oulasvirta [11] claim that privacy and self-presentation are best served in a system where
users’ explicit actions create the information shown to others. They state that allowing users
to label and comment on automatically derived cues enables both control and disclosure as
well as impression management. Users will need feedback of what others can see and how
they use the information [12]. Khalil and Connelly [5] have studied privacy preferences with
context-aware telephony. They found that location and activity had lower privacy trigger
levels than company (people with whom the user is) and conversation (with whom the user is
discussing). Szóstek and Eggen [7] found that providing status indication during
communication initiation encouraged people to show more respect to the communicative
status of their colleagues.
Maintaining contact information has become a challenge. When contact data changes, the
change has to be made to all services and it is up to the user to keep the information
synchronized and updated between various contact lists. Users tend to invite different people
into different networks and therefore also to the respective contact books. This indicates that
the user cannot simply import contacts from one service to another. Lee et al. [6] have created
a mobile personal relationship manager, a prototype system which automatically extracts and
manages contacts and their network from user's various communication activities, and
provides various functions for managing personal communications efficiently.
Cloud computing refers to the paradigm shift from traditional installable applications to webbased software, where applications live on the Web as services. In cloud computing
applications, hardware and systems software are on remote data centres that can be located
anywhere in the world [1]. When user’s documents are stored in the cloud, the user has
universal access to the data anywhere and always has the latest version at hand [9].
Cloud computing creates new possibilities to implement contact books. Cloud based contact
book could serve various devices and applications. The cloud based contact book could
indicate availability of people and it could help in selecting the preferred communication
channel. It also enables people to have different identities in their daily lives e.g. “work me”,
“family me” or “hobby me”. The identity information contains e.g. user’s presence

information, context and social status. Identities determine who is able to reach the person at
any given moment and which communication channel is used.
This paper describes a concept of future cloud based contact book that was developed
together with potential users. We shortly describe the co-creation of the concept with users
and the main results. Then we introduce the new contact book concept and feedback from
user evaluation of the concept prototype. Finally possible future development directions are
discussed.

2

Co-creation of the contact book concept

Our aim was to ideate cloud based contact book, which would be extremely easy to use and
would give joyful user experience. To reach these targets we wanted to co-create the contact
book concept with potential users. The co-creation work with end users was divided in to two
parts: focus group discussion and online living lab study.
The ideation was started in a focus group interview. The group consisted of 6 lead users that
were very familiar with social networking and were using different digital contact books. We
first discussed the contact information the users currently have and how they use, share and
update it. Then we ideated how future contact book would look like, what kind of information
it would contain, and how the contact book would be accessed, shared and updated. The focus
group session took approximately 2 hours and the discussion was recorded and further
analysed.
After the focus group interview key ideas were written as scenarios. These scenarios were
presented in an online living lab (Owela) that builds on social media features for participatory
design and open innovation (Figure 1) [14]. It provides tools for understanding users’ needs
and experiences as well as designing new products and services together. The scenarios
presented in the online lab included updating contact information, getting information from
the cloud and using different user identities. Altogether 48 people took part in the discussion
and ideation.

Figure 1. The Owela discussion area

One of the main findings of the early ideation with users was that users considered the
security of the information and privacy issues very important. The user should have control
over what information others can see from him/her and also what information of other people
the user is keeping in the contact book. This means that users did not want that their location
or even context information is shown to others, only the information how they can be reached
would be visible for others.
Automatic updating of contact information was seen as a positive feature because it would
make contact book easier to use and maintain. Still the user should have control over what
information is being updated and it should be possible to either reject or approve proposed
updates.
The participants in focus group discussion were divided based on how much information they
were willing to share about themselves. Some were willing to share only necessary items, and
images as well as voice samples were considered to be too personal to be attached into the
contact book. On the other hand some very fluent social networking users were willing to
share such details as images and location information. Some users wanted to add personal
information to the contact information such as where they last met, or some important notes
regarding the contact such as birthday and likes/dislikes.
Users felt that conveying presence or availability information in the contact book would be
desirable. They still emphasized the importance of one’s privacy so that the others do not
need to see exact location or context of them but only the available communication method.
The availability information was seen possibly cumbersome since multiple variables would be
affecting to one’s availability, such as who is trying to contact and the context (e.g. time and
place).
One of the findings was the need for different identities. Most users had several email
addresses for different purposes such as home, work, friends, school and anonymous. It was
deemed that ideally the user could just type or say the name of the person to be contacted and
the preferred communication method at the moment would be used to take contact to this
person. Users wanted to keep e.g. the work and family life separate. The contacts could be
quite different when changing from one identity to another and the preferred communication
method depends also on current identity.

3

Future contact book concept

After the ideation activities the contact book concept was created. A user interface (UI)
prototype was built on mobile phone platform followed by usability testing and some
modifications before retesting. The UI design involved a creation of a visual, eye-catching
touch interface and graphics for interaction.
The most profound goals in user interface design were simplicity and visual appearance. The
aim was to avoid the most traditional solutions to UI functionality and take into account that
the solution did not have to rely solely on services available today.
The main idea behind the new concept is depicted in the Figure 2. The simplified use of the
service guides the user which communication methods are available at moment. The service
also routes the communication to the preferred device, so that connecting with people will be
as easy as possible. The aim in creating the UI concept was to find fresh solutions that would
not carry the burden of pre-existing meaning to confuse the user.

Figure 2. The main idea behind the contact book concept

The users ideated a service with which they would be able to communicate just by choosing
the name and the service would take care of the rest. Our work commenced by prioritizing
identified user requirements. We focused on easy navigation, delightful interaction with
contacts and managing the different identities.
Eventually the idea about contact universe in which the contacts are presented as planets was
selected as the underlying theme for the prototype. The idea was that the user can navigate
through the contact galaxies that are equivalent to the created identities. Each identity
contains the people included to that identity and their available communication methods. The
person to be contacted in that identity is chosen by interacting with 3D planets. The very first
draft of the concept was made as a paper prototype (see Figure 3).

Figure 3. Draft sketches for paper prototype

Preliminary tests with users on paper prototypes confirmed that the analogy to planets is
understandable and it was also discovered that the users preferred this approach to the old
menu structure.
The concept demo was further developed after paper prototype testing and a UI prototype was
made to operate in Nokia N900 mobile phone and its touch interface. The prototype was
semi-functional and it consisted of functions such as searching information of a person from
the contact book in cloud, looking at the availability information of the person to be contacted
and modifying user’s own availability and identity information. In Figure 4 the identity
universe and the main screen of the prototype are shown, including the user’s availability
information.

Figure 4. The UI prototype

User evaluation was organized to find possible flaws in the concept demo and to collect
suggestions to fix them. Another aim was to study user acceptance of the contact book
concept. The tests were conducted in actual usage environments such as cafeterias, public
spaces and in users’ living rooms. Six users (age 25-35, both female and male) were
participating in the user evaluation.
After introduction the test subjects were given a series of test tasks such as “call contact
Aleksi”. Usage patterns and problems encountered were observed and documented. After
completing all the tasks the problems encountered were discussed with the users.
First reactions towards the demo were generally positive. The visual interface was considered
to be inviting. All test users liked the possibility to get automated updates of contacts from the
cloud. All users saw that there is a need to be able to accept or decline the incoming updates,
although they still wanted to make it an option.
The idea about the possibility to convey to others your own availability status was considered
a really positive and useful feature. Users thought that it would be important to convey the
availability status somehow also to the users that are not currently using the contact book

application. Some users suggested that this could be done for example with a voice message
on the background of the dial tone.
Half of the users saw that the possibility to have different identities and the possibility to limit
one’s availability to a group would be a useful feature. Users saw a need to be able to divide
contacts into different groups and they stated that it is way too hard with existing phone
applications.
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Conclusions

With an ideal future contact book the user just gives a name and the contact book knows how
to contact the person. This would point toward automatic connection to preferred contacting
method between users. The chosen identity can be used to determine who can reach the user
and with what method of communication. The identity does not reveal user’s private
information like location or context for others but they only can see by which communication
method the user is available.
Maintaining and updating contact lists was seen to be quite hard today and the cloud based
contact book may ease this. The users should be able to choose what information they
maintain about their contacts and whether the information is updated manually or
automatically. The users in our interviews even brought in a need to control own information
in the contact book of others but for privacy reasons this would not be possible. Privacy and
user control are important but sometimes conflicting targets for the contact book design.
There were personal differences in what kind of information people want to store and share.
Discussions with users revealed that users are having different identities during the day. These
identities could be used to determine who is able to reach the person at any given moment and
what communication channel is used to make a contact. However all users were not interested
in the idea of different identities. Thus the contact book has to have personalized options for
different users.
The presence or availability information was seen to be an important feature for future contact
book even though it is cumbersome because of multiple variables affecting to it. Different
user identities affect availability to different contacts and preferred communication methods.
In future studies it would be interesting to study how identity information could be
constructed and how the contact book could be personalized to different user needs.
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