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ABSTRACT

The simplicity and accessibility of whiteboards provides an
appealing avenue for sharing ideas and solving problems.
Yet even as these surfaces sit at the center of computer-
intensive work environments, whiteboards are largely rel-
egated to serving as note-taking devices. We present our
concept of whiteboard-based computing, highlight current
hardware and software trends that have laid the ground-
work for whiteboard-based systems, and describe our efforts
in creating a whiteboard computing framework.

1. MOTIVATION

Whiteboards offer a simple and powerful means of describ-
ing and communicating complex ideas. Yet, while their util-
ity as an integral problem solving tool is recognized across
many disciplines, the whiteboard largely remains a static de-
vice with only limited integration into our current computer-
based workflows. Our goal is to create the next generation
whiteboard system whereby free-form input is used to not
only draw and share static images, but also perform dy-
namic computations. It is our belief that current hardware
and software trends support our vision.

With recent advances in multi-touch technology, a new mar-
ket for devices larger than traditional computer displays ap-
pears to be emerging [3, 6]. As electronic displays continue
to double in size approximately every year and a half, we are
nearing a convergence in the landscape of desktop comput-
ing and wall-sized human-computer interaction [2]. While
existing windows, mouse, and pointer interfaces are being
adapted to better suit these changing demands, there is sig-
nificant potential for new methods of interaction. Given the
current trends, it is evident that both hardware and software
will play a critical role in the evolution of this technology.

Over the past decade, numerous handcrafted, domain-specific
software systems have been designed to handle free-form in-
put [1, 4]. The first generation of prototypes is just now
reaching a product-ready level of maturity; however, there is
little to no coherence between any of the individual projects.

Ultimately, we desire to harness and combine these trends
into a system that can compute upon free-form input from
any number of domains without sacrificing the freedom pro-
vided by a conventional whiteboard. We believe this presents
a number of new challenges to architect, system, and lan-
guage designers alike, and we have started to take the nec-
essary steps towards making this a reality.

2. WHITEBOARD TRAFFIC

To better understand the data requirements of whiteboard
systems, using an eBeam capture device [5], we have col-
lected roughly four months worth of input on our laboratory
whiteboard. Our experiment does no recognition, instead it
passively records statistics from the data points that are nat-
urally written by our lab for computer architecture research
so that we can understand the distribution of inputs that
might be given to recognition systems. Beyond spatial coor-
dinates, the raw data captured includes timing information,
marker color, and marker size.

Over the survey period, approximately 10-15 lab members
had access to the whiteboard. The sample period, spanning
from November 19, 2007 to March 17, 2008, includes por-
tions of Winter and Spring quarter, including a significant
holiday break in between. Of the 120 days of the survey,
49 days (approximately 41%) contained board activity. The
combined days of board activity produced over 300,000 in-
put points and 11,420 input strokes. An input stroke is
generated every time an input pen touches the whiteboard
surface. A stroke accumulates all point data captured until
the pen is lifted from the surface of the whiteboard. Our
entire data collection consists of strokes composed of up to
hundreds of points each. All of the observed traffic was con-
sistently bursty, often occurring within the span of an hour,
followed by hours of inactivity.

Throughout the duration of the survey, we also designed
tools to help parse, interpret, and understand the white-
board data. From this work, we have created the begin-
ning of a whiteboard computing environment, where multi-
ple concurrent applications are allowed to run and interact
with free-form sketches and perform live computations.

3. WHITEBOARD FRAMEWORK

Our current work is focused on developing a whiteboard
environment where users can freely sketch and view com-
putations on-the-fly. At a high level, the board operating
environment is a lightweight event-based system that is re-
sponsible for managing board real-estate, and access to an-
notated stroke data. Figure 1 illustrates the current board
architecture and four of the distinct phases outlined below.
In its initial state, a board hosts a set of board objects that
will be responsible for parsing and interpreting all incoming
stroke data. These objects largely define the functionality
and behavior of the board.
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Figure 1: The board object event loop: (1) Stroke
input, (2) Event processing, (3) Querying board
state, and (4) Board object instantiation.

As a user draws, the board is responsible for collecting and
storing representative stroke data. An initial pass is made
over the data to annotate specific features that will likely
be relevant to a number of board applications. These an-
notations might include features such as: fragmentation,
where complex strokes are separated into simpler compo-
nent pieces; beautification, where overlapping strokes are
refined into a single representative stroke; and even charac-
ter recognition. The initial board annotation phase enables
the board to support gestures. Currently, only the scribble
gesture is supported to enable full-stroke erasure.

After the initial annotation phase is complete, each of the
board objects is presented an event, indicating that a new
stroke has been added to the board. It is then up to each
individual board object to determine what significance that
new stroke has with respect to its own state of computation.
A board object can also query the board for an up-to-date
view of board strokes. Lastly, a board object has the po-
tential to create and add new board objects to the board.
In the case of Tic-Tac-Toe, a board object constantly mon-
itors the board for the appearance of a Tic-Tac-Toe game.
Once the necessary hash marks have been drawn, the board
object instantiates a new Tic-Tac-Toe game.

Our design approach can, in many ways, be viewed as a
generalization of the spreadsheet; portions of the board may
interact and affect other regions of computation. As soon
as a stroke is drawn, changes are immediately presented to
the user. Figure 2 provides a sample of the applications we
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Figure 2: An example of three concurrent white-
board applications: an equation solver, Tic-Tac-Toe,
and a finite state machine.

have built thus far. These three applications exemplify the
intended interaction with the whiteboard. For example, as
input is written for the the finite state machine (the bottom
text in Figure 2), the active states are automatically updated
and highlighted. Likewise, when edges and nodes are added
or removed from the state machine, changes are reflected
immediately in the new graph.

Our work is still very much in the preliminary stages. Al-
though we have not yet performed any definitive tests on the
system, early user feedback has been positive and we believe
our initial efforts are a step in the right direction.

4. CONCLUSIONS

This work presents challenges across many domains. User
interface decisions affect the stroke recognition process which,
in turn, affects recognition accuracy and system performance.
Many questions pertaining to system design remain open.
It is our hope to not only provide a viable solution to the
whiteboard computing problem, but also provide a starting
point for future development in this area. We hope to inspire
a combined effort between architecture, system, user inter-
face, and language design experts to help further develop
this idea.
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