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Abstract
Although computer applications have given us
possibilities beyond our imagination, they are the same
applications which can cause much confusion when
interacting with computers. Would it be possible to create
an applicationless desktop interface, which provides the
user with the possibilities to reach their desired
computing goals? We propose a conceptual framework
containing the principles of an activity-centered
applicationless desktop interface. This framework was
used to create a prototype to see, experience and
understand the possible issues and complications of using
and implementing an activity-centered applicationless
interface. Conclusions are drawn and presented in this
paper.

1. Introduction
With increasing power and capabilities, the computer
has become a prominent tool in our daily lives. Many
activities nowadays involve a computer, ranging from
everyday activities like enjoying entertainment and
communicating with friends to work related activities like
writing reports or doing calculations. Computers are part
of our daily lives and it is hard to imagine our lives
without them anymore.
Although we have come a long way many people seem to
struggle with the use of computers. Almost everybody has
the experience of getting strangled in the web of
uncountable options, functions and windows that
applications have to offer, or knows at least some other
people ‘just not getting it’.
Looking at the way computers work it could be said
that the current personal computer technology is based on
an ‘application-centric’ model. This model puts the
emphasis on applications which have their specific
functionalities and support the creation and manipulation
of data, like an image editor to manipulate images.
Although the application-centric model has been
introduced before the creation of the graphical user
interface (GUI) more than 30 years ago, it was the GUI

which popularized the application-centric model we know
today. In those 30 years there has been relatively little
change in the way the GUI works and thereby little
change in the application-centric model. However the way
the computer is used has changed tremendously in the
same period. Therefore one could ask if the current
application-centric model is a model that is still usable if
users seem to struggle with the use of it after all these
years. Shouldn’t we look in other directions?
If one would want to change the application-centric
model into something different one should first consider
the main component of this model: the application.
Looking at applications themselves, one could distinguish
three major problems with applications in how they exist
today.
Firstly, the goals of the user and the functions and tools
offered by the applications do not always match. For
example: a user might want to remove red eyes from a
photo, however most photo manipulation applications do
not offer a function in the line of ‘remove red eyes’. What
they do offer are functions and tools like a ‘selection tool’
and a ‘fill tool’, that might enable the user to fulfill the
desired goal and thus these functions and tools only
provide a possible partial solution. As a result the user
must split a goal into several subgoals (which can be
fulfilled by completing one or more subtasks), which
should be accomplished separately using the provided
functions and tools.
Secondly, applications can be seen as ‘walled-gardens’ or
‘silos’. Applications are closed environments which
contain a specific set of functions and tools that (in
general) cannot be used in other applications, even while
it might be logical for the user to do so. For example, it is
not possible to use the spellchecker from the word
processor in the image editor, which allows the user to
add text to an image but does not offer a spellchecker
itself. Furthermore, each application comes with its own
standards resulting in inflexibility. An example of such
standards are file standards: a Photoshop PSD file cannot
be opened in a different image editor and a Word 2007
Docx-file cannot be opened in Word 2004.
Thirdly, every application is different and works
differently. While this might sound logical, it is a serious
problem. This problem basically forces the user to adapt

to every application he uses, since every application will
have (slightly) different interfaces and might have tools
and functions positioned at different locaitons. Even
applications which have the same purpose, like for
example email clients, might work differently making
activities such as ‘sending an email’ unnecessary difficult
for a user when performing this activity using a different
application then he is used to.
So if there are problems with the applications in their
current form and the current ‘application-centric’ model is
not working for everybody, one could ask the following
question: ‘Would it be possible to create an interface that
supports the desired activities and reach the desired goals
of the user without the need of applications?’
This paper explores the possibility of offering the user an
interface that matches and has a strong focus on their
activities and overall goals without the need of
applications as we know them today. First, however, we
discuss related studies and projects. Then a framework is
proposed for an activity-centered applicationless desktop
interface, which is then explored in the form of a
prototype. The final section reflects on the goals set out.

2. Related work
Activity-centered thinking is not a new phenomenon.
This way of thinking, based on Leon’tev’s activity theory
[1], is something that has been applied for many years in
the field of human-computer interaction. It provides a
framework where a task or activity can be broken down in
actions, which can be divided into operations. This helps
designers and developers to understand what steps are
necessary for a user to successfully perform a task or
activity. Most of the time this results into regular
applications and thus the application-centric computer
landscape we know today, where applications contain
tools that help users perform operations which make up
actions that make up the final activity.
However, research was done into systems which
support an activity-centered design approach and look
into how to approach human-computer interaction on
high-level activities instead of breaking it down to lowlevel operations. This research can be divided in two main
categories.
The first category represents research which looks into the
use of overarching systems, which strive to support users
on an activity level by looking for solutions in terms of
task management. Bardram et al present their ABC
(Activity Based Computing) system [2][3] which replaces
the Microsoft Windows Taskbar with an activity bar. This
lets the user manually create activities with corresponding
applications and documents, in order to let the user

quickly switch between activities gathering the
applications and documents needed to complete the
chosen activity. The system is an extension to the
operating system which integrates support for activities in
existing applications. In similar vein research has been
done in this direction amongst which are Giornata [4],
offering an activity-based computing system focused on
knowledge workers; the Scalable Fabric System [5],
grouping relevant windows together to support the user
with task execution; Task Gallery [6], employing window
management in 3D space; the GroupBar [7], which allows
users to group windows in higher level tasks; and Elastic
Windows system [8], allowing users to hierarchically
organize windows in order to support tasks.
Additionally research has been done into systems which
monitor the user’s behaviour and activity data in order to
automatically create task-context which helps the user to
(re)perform the activities in the future. Examples of
research in this direction are TaskTracer [9] and the
UMEA (User-Monitoring Environment for Activities)
system [10].
Although work in this category has a lot of
resemblance with our work, namely the focus on activitycentered design for desktop interfaces instead of
application-centered design, our work is distinct in the
following ways.
Firstly, our research focuses on rethinking and totally
replacing applications, and thereby the current
application-centric way of working, by an activitycentered way of working. The works mentioned above
offers extensions which can be incorporated into or onto
an existing operating system. This keeps the ‘traditional’
computing paradigm in tact and merely adds an extra
layer to manage the user’s activities.
Secondly, research in this category does not specifically
focus on improving the use of the computer by using
activity-centered computing as a goal. Instead it has its
main focus on different research goals like handling
multiple parallel and mobile work activities [2] or
supporting knowledge workers with multitasking and
collaboration [4], where activity-based computing is a
method to reach these goals. In our research we focus on
activity-centered computing as the ultimate goal, where
improvements in other areas are nice to have.
The second category represents research into creating
systems that gather and group sets of information, objects
and/or tools from other applications, placing them in a
centralized location or application, and allowing the user
to use these sets to complete an activity. An example is
Activities [11], a centralized web-based service that
allows the user to create an activity and gather all related
objects and information (e.g. files, emails and contact
information) in order to complete the activity. The system

itself does not support technology to perform the desired
activity, but rather reflects what has to be done and
groups the information to do so. Similar research includes
Activity Explorer [12], a system that integrates objects
and tools around activities and brings them together in a
dedicated application, and Task Master [13], a system that
transforms the email client as a task management tool and
embeds relevant objects directly into the client.
Compared to this work our study is distinct in the fact
that the work in this group focuses on creating new tools
that are applications or services in itself which should
help to manage tasks and activities performed with
already existing applications. Like the research done in
the first category, this approach keeps the ‘traditional’
paradigm and application-centered way of working intact.
Apart from the mentioned research there are several
commercial products, like Enso (Humanized inc.),
Quicksilver (Blacktree software) and Automator (Apple
inc.), which enable the user to perform some form of
‘activities’. However none of these products focus on an
activity-centered way of working and are merely an
application/solution on top of already existing
applications.
Finally there is the Lightful.org [14] project, a project
that looks into “the next generation of personal computer
interfaces” (quoted from [17]). A small part of the initial
ideas for Lightful.org are based around looking differently
towards how applications should be used and how users
interact with the computer. Since Lightful.org is in a very
preliminary stage (and at this point appears to be nothing
more than several lines in a sketchbook) nothing can be
said about whether this project truly implements an
activity-based way of working.

3. Proposed Framework
The proposed framework is based on the idea to help
the user reach the desired goal as easily as possible by the
means of an activity, however without the need of today’s
applications. The framework consists of eight principles
which are derived from the following rule: the user has a
certain goal which can be reached by changing (attributes
of) an object by means of a valid activity, which is based
on the object and/or context (schematically shown in
Figure 1).

Figure 1: schematic representation of our basic premise.

We will illustrate this rule with an example. Let’s
assume the user wants to ‘remove red eyes from a photo’.
The first and second aspect which should be taken into
account are the user and his goal. These are
straightforward. The user is the one who is in control and
who determines the goal to be reached, in this case a
photo without red eyes.
The third aspect is the object which must be altered in
order to reach the goal, in our example this is the photo.
Please note that in this example the photo itself will be
altered, but in other situations it could be the case that the
attributes of the photo will be changed, such as the
position of the photo.
The fourth aspect is the activity. An activity is the process
needed to change an object in order to reach the goal
formulated by the user. In this example the desired
activity would be ‘removing the red eyes’. However if we
think in terms of a system, it is impossible to know what
the goal of the user is without them explicitly telling it to
the system and therefore it is impossible to present the
user with exactly this activity. That is why a system has to
present the user with activities that are ‘valid’ for the
object and the user has to pick the activity that enables
him to reach his goal. In this example valid activities
could be ‘send photo to friend’, ‘remove red eyes from
photo’ or ‘change brightness of photo’, while invalid
activities are activities that have nothing to do with the
subject/object, for example: ‘play song’ or ‘spellcheck
document’.
The fifth and final aspect that should be taken into
account is the context in which the activity takes place. It
would be logical to present the user with the activity
‘remove red eyes from photo’ if there is actually a person
with red eyes in the photo. However, if the photo contains
a beautiful landscape without any persons, it would be
unnecessary to present this activity to the user thus
making it an invalid activity for the landscape photo.
The rule explained above is translated in the following
eight principles which make up the framework:

Open environment / unified workspace
All activities take place in a single unified workspace.
There will be no applications which provide the user with
tools, functions and windows to present data. Instead this
will be covered by the next principles.
Make use of objects
In the framework we introduce the use of objects. Objects
replace the files we know today. They are representations
of the actual content the user works with and are placed in
the unified workspace.
Examples of objects could be a song, a text or a photo. In
the current situation a photo is a file somewhere on your
computer, for example a TIF or a JPG file. The file must
be opened in order to see the content, in this case the
actual photo. In the new situation the photo is just a photo
and it is sitting on the desktop ready to be viewed or used.
The use of objects allows for more natural activities than
a file does, since a lot of activities we do happen to refer
to the content itself instead of the file containing the
content. If you want to send this photo to a friend it is
more logical to say ‘Hey, I’m sending you this great
photo’ instead of ‘Hey, I’m sending you this image file
(which happens to contain a great photo)’.
Next to the content, an object should contain
information about itself. Although this might not be
directly visible, this information offers the user and the
system information which is necessary to properly
interact with the object. Examples of this information
could be information about the type of object which is
important for the system so the system knows what kind
of object it is dealing with, plus information about the
photo itself like the date on which the photo has been
taken and possible custom added information like the
location, the subject or the persons in the photo.
The use of this extra information will be explained in the
next principles.
Functions based on activities
Based on the rule mentioned earlier, the user has to
perform a valid activity to reach the desired goal. In order
to do so a system based on the framework should offer the
user ‘activity-based functions’.
Activity-based functions are functions which become
available once a user selects an object and which are
specifically designed to perform an activity on the
selected object in order to reach the desired goal.
For example, when a user selects a photo, the system
should display all functions which allow the user to do
‘something’ with the photo. This could be anything along
the lines of ‘email this photo’, ‘remove red eyes from
photo’ or ‘change the contrast of the photo’.
By doing so, the activity-based functions replace
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Ideally, the functions themselves should deal with
everything that is needed in order to perform the activity
for the user, with as little user input as possible. When a
user selects a function, the function should do most of the
work. For example if the user selects ‘remove red eyes
from photo’, the function should automatically detect the
red eyes in the photo and remove them for the user. It is
an illusion to think that every function can automatically
perform the activity without any user intervention.
Therefore functions can optionally be accompanied with a
window containing GUI elements in order to guide the
function, specify certain variables or give the user
feedback about the performed activity. For example if the
user selects a photo and clicks on a function named ‘email
this photo’, the system may present the user with a
window where the user can select a contact to whom the
photo must be sent.
Context sensitive
A system based on the framework has to be context
sensitive. As described earlier, activity-based functions
can be executed on objects. However the user should only
be able to execute activity-based functions on objects for
which they are intended. For example when a photo is
selected the system should only present photo related
functions, like ‘remove red eyes from photo’, while for a
text object the system should present text related
functions, like ‘spellcheck this text’. By doing so the user
is only presented with relevant options and not bothered
with options which could not be executed.
Consistency
A system based on the framework has to be consistent. If
the user is able to execute a function on a certain type of
object, the user should always be able to execute the same
function on the same type of object independent of their
state or location. For example if the user is able to
perform a certain function on a photo that is located on
the desktop, the same function should be available to the
user wether the photo is part of an email or presentation.
By doing so the system presents the user with a consistent
set of functions per object type, so the user always knows
what to expect.
Persistency
A system based on the framework must be persistent.
Without applications and files there is no possibility (and
no need) to open objects. If you cannot open an object,
you cannot close it either, nor would it make sense to save
it. Based on earlier principles of the framework objects
reside on the desktop and are ‘just there’. When a user
alters an object by using an activity-based function, the

object takes on its altered form and remains this way. The
objects are persistent much like objects in the real world;
when you add a piece of text on a sheet of paper it will
stay this way.
With a persistent system and without the possibility to
open, close and save (copies of) objects the user needs an
alternative way to manage errors or undo certain actions.
Therefore the system should be able to undo every
activity the user performed on an object at all times.
Unified event system
Applications not only provide functions and tools which
allow the user to fulfill their goals, they also provide
information to the user in the like of events, like an email
client which informs the user when a new email arrived.
Without applications there can be no events, therefore
there must be a unified event system which allows the
functions to communicate with the user in a standard
uniform way.
Moreover, there need to be functions which are not
controlled directly by the user, but let the user know that
certain objects might need their attention. An example is
checking email. This is a function that cannot be activated
from an object on the workspace. Rather it automatically
checks for new email and notifies the user when a new
email arrived and automatically has been placed in the
workspace.
Unified view system
Last but not least, applications provide views. An
application collects a set of information which helps the
user to easily access the information in a central location.
For example by starting the email client, the user will get
an overview of all his emails, while an address book
presents the user with a view of all his contacts. On top of
this an application may let the user sort the information in
particular views, for example alphabetically or
chronologically.
Without applications there will be nothing more than a
collection of objects on the workspace. Therefore a
unified view system is needed to manage all the objects.
The unified view system allows the user to filter objects
based on the extra information they contain as specified at
the objects principle, allowing the user to create custom
views like we know them from nowadays applications.
For example if the user filters for ‘email’ the unified view
system will only display the email objects on the
workspace. On top of this the system allows custom views
such as ‘email John’ which shows all emails received
from John or ‘email last week’ which shows all emails
received last week, allowing the user to create even more
flexible views than is possible with current applications.

4. Prototype
To verify our framework, a prototype was built in
order to see, understand and experience how the different
principles of the framework could be implemented and to
see where certain problems may arise. This prototype was
built to a level where it could accommodate this goal,
resulting in a product that contains the complete
framework. To emphasize, the prototype was built with
focus on this goal only and not on building the ‘ultimate’
system which is ready to be used by actual users.
Therefore the level of technical-, graphical- and
interaction design applied are sufficient for the prototype,
however would lack the level needed for an actual usable
product. Furthermore, we stress that the prototype is just
one of the many possible implementations and
interpretations of the proposed framework.

Figure 2: a screenshot of the prototype system.

Our prototype system, as shown in figure 2, contains a
desktop on which everything takes place. The desktop
remains the same and will never change, covering the
unified workspace principle. The desktop contains 20
objects in three different categories (music, photo and text
objects). The objects represent files as we know from
current personal computers, such as a song, an email and
a holiday photo. Every object can be selected and dragged
around the desktop. This covers the first principle of the
framework: Make use of objects.
When an object is selected a menu appears displaying the
corresponding functions. At this moment the prototype
contains twenty functions, five for each type of object and
five for text selection. Of these functions four are actually
functional in order to illustrate what functions and
accompanying dialogs might look like and function.
When a certain type of object is selected, for example a
text, the menu shows the corresponding functions for the
object type text. If a photo is selected, the menu will show
functions that correspond to the photo object. The

functions based on activities and the context sensitive
principles are hereby covered. Selecting a different photo
will display the same functions. Even if the selected photo
is part of a different object, for example a photo in a
received email, the menu will display the functions
corresponding to the photo object. However, if the text
object that contains the photo is selected the menu will
show the functions corresponding to the text object. This
covers the consistency principle.
When an object has been altered, the changes will be
saved automatically. In the prototype system the text of
text objects, the brightness of photo objects and the
position of the object on the desktop can be altered and
are saved automatically, in accordance to the persistency
principle.
The prototype contains an event module which allows
functions or possible events to notify the user if
necessary. At this point the event of checking email has
been implemented in the prototype. For convenience of
testing the prototype the event can be triggered with a
single key press, showing a notification in the upper right
corner containing a variable text and a reference to the
related object. Clicking on the notification will take the
user to the related object, in this example the newly
received email, by bringing the object into focus so the
user can interact with this object. This covers the unified
event system principle.
Furthermore, the prototype contains a view system which
lets the user navigate to, filter and select the desired
objects. The view system allows the user to navigate the
desktop as a whole, by dragging the desktop in order to
reveal objects that might fall outside the screen. The
system contains a zoom function to allow the user to get
an overview of all objects, but also to allow the user to
zoom in and focus on one object if desired. By double
clicking on an object it will be brought into focus,
bringing it to the center of the screen which allows the
user to quickly select and use the desired object.
Finally, the view system contains a filter function which
allows the user to filter objects by entering keywords into
the filter which are compared to the information contained
within objects. When a filter is applied, the filtered
objects are moved to and displayed at the top of the
screen while the other objects are dimmed so the desired
objects can easily be selected. For example: if the user
filters on the word ‘photo’ the system will display all the
photos at the top of the screen while all other objects are
dimmed. If the user would filter on ‘photo holiday 2009’
the system will again display photos, however this time
only holiday photos from the year 2009 are shown. This
covers the unified view system principle.

5. Results
As mentioned before the goal of building the prototype
system was to gain insights into possible issues, flaws and
problems that may arise when implementing the proposed
framework. These insights are based on personal
observations. No user tests were performed as the focus of
this project is on a conceptual level resulting in a
prototype which is not sufficient to perform user tests
which lead to meaningful results.
We note that these issues are mentioned to learn from.
This does not imply that these issues cannot be resolved
using a proper or different implementation.
Focus on user experience
This might be very logical, but it is important to realize
that the implementation of the framework not necessarily
leads to a usable system. Although all the principles of the
framework may be present within the prototype, it is the
technical, functional and graphical design on a much
more detailed level that probably makes the difference.
For example the system might have the unified view
system principle implemented, but if this implementation
is clumsy and cumbersome the user might have a hard
time reaching the objects he want to interact with, making
the system suboptimal to use.
Scalability
The current prototype only contains twenty objects and
already requires a proper functioning unified view system
with its zoom tool and filter system in order to quickly
and conveniently select the desired objects. Thinking
about real life situations where a user does not have
twenty objects but hundreds or even thousands of objects,
it is apparent that this might lead to potential problems.
Apart from the issue of scaling up the number of
objects, the same could be said about the number of
functions or activities which are shown in the menu when
a certain type of object is selected. While the prototype
contains a couple of functions that illustrate how these
would work together with the available object types, it is
clear that if there would be functions for all desirable
activities this quickly grows to an enormous amount of
functions which cannot be easily displayed in a standard
menu like we do in the prototype.
Translation of files into objects
In the current prototype files are fairly easily translated
into objects since the objects used are fairly
straightforward themselves. However this might be an
area where problems could arise. One could question how

to properly translate files and content into objects thinking
about issues like:
The template of an object type; how should an object
be represented on the desktop so it is clear for the user
what type of object it is and what to expect when it is
clicked on. For example there could be two objects on the
desktop which both appear as text objects, where one
object is an email received from a friend and the other
contains the contact information of a business contact. At
this point both objects look more or less the same, but if
the email looks like a text object and the contact
information like a (custom) contact object, which might
have its own look and feel, both objects might be better
recognizable and distinguishable for the user.
The representation of the actual objects; how should
objects be represented in the workspace so they correctly
reflect attributes like the contents or size of the object. For
example does it help the user to easily pick the lengthy
email from his friend if the user knows he is looking for a
lengthy email and the object is actually a tall object? But
if we choose to represent objects in their correct scale
how do we represent a scientific paper with a length of 50
pages?

The external world
Currently the framework focuses on what you want to do
with the objects that are present on the computer. While
this seems to be able to replace a fair share of nowadays
applications, it is hard to replace any functionality based
on activities you want to do on objects which are not
physically present on your computer. For example, based
on the framework a website might be a logical object.
You can look at it, interact with it, and there would be
corresponding activities like ‘bookmark this website’ and
‘send to a friend’. However how would one view the
website without having the website physically present on
the computer? It seems impossible to present all websites
on the internet as objects on the desktop.
On top of this there are applications that focus on
getting information from the ‘external world’ to the user,
which are very hard to translate into logical
understandable objects. For example, a weather
application that fetches information from different
external sources and presents the weather to the user.
How would this information be translated into a logical
object that fits into the framework for the user to interact
with?

The affordance of an object; since objects represented
on the desktop are ‘just there’ it might be logical to
directly interact with the object instead of using the
activity-based functions. For example, it is logical to alter
a text by placing the cursor in the text and start typing.
However this kind of behavior is not directly clear for
each type of object, for example should a song or movie
start playing when it is being clicked?

6. Discussion

Collections
Collections are everywhere. A book contains a collection
of pages, while a page contains a collection of words.
Your inbox is a collection of emails, your photo album is
a collection of photos and a music album contains a
collection of songs. The current prototype lacks a system
for representing collections. Since every file is a separate
object, your mailbox will be represented as hundreds of
separate objects, your collection of photos from your most
recent holiday as tens or hundreds of separate photos and
your favorite music album as twelve separate songs.
While this might be logical and correct from a framework
perspective, it could be questioned if we should not
introduce collections in order to preserve the already
existing collections out there. Although collections can be
accessed on the fly using the filter of the unified view
system, by filtering on things like ‘email’ or ‘photo
holiday 2010’, the introduction of collections could
introduce more natural activities like ‘play music album’
on a music album or ‘play slideshow’ on a photo album.

The current prototype implementation shows that it is
possible to successfully create an activity-centered
applicationless interface, offering the user activities which
could be performed on objects, which are representations
of the content, in order to reach the desired goal.
From the implementation questions and possible problems
arose, ranging from questions on how to represent objects
to how to deal with the ‘external world’. Although these
questions and problems are no deal breakers for the future
of applicationless desktop interfaces, they have to be
taken into account when creating a future implementation
of a system based on the proposed framework.

The goal of this research was to see if it would be
possible to create an interface based on activities without
applications as we know today. To do so, a framework
was proposed which in turn was used to create a prototype
in order to experience if an interface like this would be
possible.

Although an activity-centered applicationless interface
has been successfully implemented, the current
implementation is only a rough implementation developed
to test the framework. This tells us that it could be done,
but not about how usable it actually would be. Therefore
it would be an interesting experiment to research what

content is used and what activities are performed by
certain target groups on a daily basis and see if these
objects and activities can be translated into objects and
activity-based functions to find out to what degree a
system like this could actually support these target groups
in performing their daily activities.
Another interesting follow up study would be to look
into how to solve the issues as mentioned in chapter 5
which surfaced by building the prototype. It is expected
that most issues can be resolved fairly easy by the means
of making some design and implementation decisions,
however ‘the external world’, is something that might
need more research on its own. This issue is something
that stands out from the rest since it is fundamentally
different from the other issues. The framework has a
focus on activities based on content and in order to
represent the content, it needs to be available on the
computer. Since content from the external world, like
websites, is not available on the computer, research must
be done on how to make this content available within the
principles of the framework.
A final suggestion would be to do some actual testing.
The level of technical, graphical and interaction design of
the current prototype is not sufficient for a regular user to
use the current implementation. Therefore it would be an
interesting experiment to implement a system which
contains this level of detail in order to test the system with
actual users. Doing so would give insight in issues such as
the way people work with an applicationless interface,
how people perceive an applicationsless interface and/or
how an applicationless interface holds up compared to the
interfaces we know today.
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