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Abstract. The discipline of software development is ripe for improvement via 
the use of new display technologies. We feel that by providing software devel-
opers with multiple personal displays, and large-scale shared displays, the 
process of software engineering may be greatly enhanced in more than one 
way. In this paper, we present several specific approaches to using display 
technology to facilitate software design and raise numerous related issues for 
continued research. 

1   Introduction 

As display technology has improved and large-scale displays have emerged as viable, 
computer scientists have worked to apply this kind of technology in a variety of situa-
tions. Ubiquitous display environments can now be found in support of distance col-
laboration [6], education [1], entertainment[2], and so on. One class of potential us-
ers, software developers themselves, have ironically paid little attention to the tech-
nology. While it is now common to find two monitors on a software developer’s 
desk, most development environments do not take advantage of this fact. We believe 
that, through the use of multiple displays of various sizes, it is possible to change this 
situation. Specifically, we have begun initial conceptual explorations into how the 
availability of multiple monitors and wall-size displays may alter the software devel-
opment, and in particular the software design process and experience. 

Two main problems exist in our current approaches to software design that could 
be improved via the use of new display technology. First of all, it is often difficult for 
individual software developers to comprehend the vast complexity of the systems that 
they are working on, especially when the system is designed from multiple points of 
view. Second, collaborating with other developers on such systems is often problem-
atic, regardless of whether the collaborators are locally or remotely located. Display 
technologies have the potential to provide support for both these problems.  

Below, we discuss both of these issues and present some of the directions into 
which we believe the research should go. It is important to stress that we understand 



that one aspect of this opportunity lies simply in the additional screen real estate that 
multiple displays can provide. The deeper research, however, comes with the ques-
tion of how to effectively use that space. To do so, current software development and 
design environments should be created very differently from their current incarna-
tions – resulting in new kinds of uses: improved collaboration, more efficient proc-
esses, and better context sensitivity when it comes to the tasks that software develop-
ers perform on a day-to-day basis. 

2   Easing context switching for individual developers  

Much work has been done to provide software engineers with tools to visualize soft-
ware systems and processes. One only has to look at the plethora of formalizations 
and modeling notations available, culminating in the current industry standard of 
UML as supported by tools such as Rational Rose [10]. While it is common for these 
models to have multiple views (e.g., in UML one can design class diagrams, interac-
tion diagrams, object diagrams, deployment diagrams, and so on; in software archi-
tectures it is common to have a configuration view, an implementation view, a de-
ployment view, and so on [7]), little work has been done to ease the developer’s task 
of using more than one of these views at the same time. The de facto approach has 
been to force the developer to switch between multiple windows (or worse yet, to 
switch the content of a single window), each containing its own view. This context 
switch is burdensome on the developer in subtle and significant ways. It requires the 
developer to rearrange their hands to issue the command to switch views, and while 
they are looking at the alternate view, they no longer have access to a view of the 
previous task (unless they operate with lots of small windows, in which case typically 
no information is present or usable whatsoever). 

A solution that we envision and intend to prototype is to provide each developer 
with three displays, one on either side of the primary monitor. It is possible to create 
software that will support these monitors and allow for different diagrams to be as-
signed to each, enabling the developer to glance at appropriate views of the system 
while minimizing the disruption of their primary task. Clearly, the tools must now be 
adapted to this new situation. For instance, it becomes immediately obvious that it 
would be very helpful to highlight in real time how changes in one view influence 
other views. Additionally, the tools must provide a user control over which views to 
display at any time – the creative design process must be flexibly supported. 

We also observe that the benefits extend not just to multiple views, but even to en-
tirely different artifacts. For instance, while designing, it may be beneficial for the 
software development environment to automatically bring up relevant requirements 
on the auxiliary monitor. The same may happen during coding, but that activity could 
be supported to an even greater degree by automatically bringing up the architecture 
of the system and highlighting any deviations that newly written code is introducing – 
thereby guarding against the problem of architectural drift [8]. 



3   Encouraging collaboration on software artifacts  

Software design is not a singular activity. While individual developers may work on 
refining parts of a design by themselves, the initial blueprint of a system is almost 
always designed by a small team of collaborating designers. Often, they will collabo-
rate during the refinement phase as well when individual designers run into problems 
or are in need of clarification. Currently, this kind of collaboration is usually handled 
via meetings in which the appropriate members plan aspects of the system on a 
whiteboard or other shared drawing space. The use of a large-scale display could 
emulate a whiteboard’s functionality, while providing additional features. Interactive 
whiteboards of this nature have been explored by other researchers such as Winograd 
[4]. However, these approaches have been largely generalized and have not addressed 
the specific needs of a software engineering team.  

A problem with traditional whiteboards is that transferring the results achieved in 
the shared space to personal electronic spaces can be difficult. Some research has 
been performed into addressing this issue in a variety of ways [5, 9]; this problem 
must be ameliorated if we are to expect frequent informal collaboration to take place. 
Furthermore, we note that software design is inherently multi-faceted. It is not un-
common to see a design session in which designers move from a high-level architec-
ture to low-level data structures, back to a user interface, and into some algorithmic 
aspects of a certain component in the architecture. Currently, no tools exist that even 
approximate appropriately capturing this kind of information in a way suitable for the 
individual developer to easily continue their work, nor do the tools help in any which 
way in performing these kinds of explorative sessions – one view is still the common 
mode (as discussed in the previous section). 

Finally, we observe another aspect of collaboration. A traditional problem in tools 
supporting coordination of distributed developers is where to place the “awareness 
information” [3]. A significant portion of the development of these systems is there-
fore tailored to minimizing obtrusiveness while still maintaining some level of 
informative directions. What if, instead, an entire secondary monitor can be leveraged 
to display relevant information on all ongoing parallel activities, with summaries of 
others’ work, or even to have a direct, real-time view of others’ work. In such cases, 
the collaboration paradigm would change, the parallel process of software develop-
ment becomes much more visible, and software engineers are provided with a multi-
faceted understanding of complex projects. 

4   Conclusions 

It is our belief that the discipline of software development is ripe for improvement via 
emerging display technologies. The use of multiple displays has the potential to ease 
the understanding of complex documents by individuals, and shared displays are able 
to assist collaboration. By connecting these different types of displays and allowing 
for the simple transition of work between them, it may be possible to create a work 
environment that makes developing software easier than ever before. It is our belief 



that a strong first step in investigating this potential would be the development of 
environments in which displays of this kind are made available. Through experimen-
tation with this technology and the creation of software to take advantage of it, there 
lies the potential to greatly improve the manner in which software of all kinds is de-
veloped. 

We acknowledge that our work with this technology is only beginning. Though we 
have begun to experiment with the use of multiple monitors by a small group of soft-
ware developers, many issues remain to be addressed. For example, many approaches 
could be used to move views and diagrams between monitors, to draw different types 
of diagrams on an electronic whiteboard and to display information about parallel 
activities. Other issues exist outside of the technology itself, for example privacy 
concerns may arise from monitors displaying information about others’ work. It is our 
hope that through continued investigation and discussion of display technology’s use 
in this context that our understanding of such issues will continue to grow. 
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