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in its own right. They derive intrin-
sic value from the joy of exercising a 
craft (“what a great way to spend an 
afternoon”) or from a personal ideol-
ogy (“recycling is my form of protest 
against consumer culture”). Our inter-
views suggest that intrinsic activity is 
most common among hobbyists. 

Shopping for functionality. As Frederick 
Brooks wrote, “The most radical pos-
sible solution for constructing software 
is not to construct it at all.”14

How exactly does the activity of de-
signing and developing change when no 
“new” software is created? Participants 
reported spending signifi cant time on 
fi nding and acquiring their ingredients. 
In fact, some reported that this was the 
most challenging or time-consuming 
part of their process. U1 described the 
processes of searching for components 
and determining how to integrate them 
into his design as “the main part of the 
whole thing.” Or, as U3 put it, “The 
real challenge is fi nding the interface 
between the problem and commercially 
available stuff.”

Our toy inventors also reported fre-
quent trips to the toy store without hav-
ing a shopping list for a project. U4 did 
the same at electronics retail stores. We 
found three reasons for shopping with-
out a project in mind: 

It builds awareness of the state of the 
art and shows designers what’s com-
mercially available. 
It reduces the cost of future searches. 
Like squirrels gathering nuts be-
fore the winter, designers stockpiled 
mechanisms to have them ready later. 
H2 said, “We collect [mechanical] 
movements. … [During a project, 
one of us will say] ‘Remember that 
freaky belly movement?’”
It inspires new projects. “I go on shop-
ping trips and think about repurpos-
ing objects. ... I’ll walk around Wal-
greens and look at objects and think, 
‘What could this be?’” (H1). 

Searching for and acquiring pieces was 

•

•

•

inspirational and helped steer projects 
in a particular direction. This suggests 
that shopping itself can take on an epis-
temic function. 

Searching for bridges. Several times, 
participants reported fi nding crucial 
connecting pieces for their mashups in 
fi elds only tangentially related to their 
own. U4 discovered that a MIDI-to-
relay interface used by church-organ 
builders would trigger lights based on 
music commands for his Burning Man 
installations. Adapters and bridges are 
well-known design patterns for soft-
ware engineers. We focus on the social 
side—the bridges that led practitioners 
to discover these connections in the 
fi rst place. While Web search was uni-
versally used, effective search requires 
prior knowledge of the space of op-
portunity. Community sources play an 
important role: for example, U1 inte-
grated two external button interfaces 
into his project because he knew that 
other researchers in his building had 
used those particular models success-
fully. Scaling such community aware-
ness to geographically distributed 

teams of designers is an important goal 
for the future. In the hobbyist market, 
Web sites like http://instructables.com 
that publish instructions and parts lists 
for do-it-yourself projects have begun 
to address this need. 

O ur analysis raises several 
suggestions for creat-
ing future mashup design 
tools. First, it’s important 

to recognize mashup programmers and 
hardware hackers as a unique target au-
dience: they’re not professionals, in that 
their primary job description isn’t cre-
ating mashups, but neither are they un-
trained end users. Our participants were 
all technologically sophisticated and 
used mashup techniques to achieve some 
other goal in their domain of expertise. 
So, design tools must strike a balance 
between complexity and fl exibility. 

Second, the use of both dovetail as 
well as hot-glue combinations in many 
of the projects suggests that we need 
tools that better support fl uidly tran-
sitioning between the two integration 
styles within the same project. 
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Third, we can learn from product de-
signers who keep their studios stocked 
with cannibalized parts by developing 
tools that more fully embrace “design 
by example modifi cation” or “design 
by example augmentation” as a funda-
mental strategy. 

Finally, design tool research often 
focuses on the construction of appli-
cations. The important epistemic and 
pragmatic functions of shopping sug-
gest that tools that support search, se-
lection, and sharing of existing compo-
nents could be equally valuable.
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For more information on this or any other com-
puting topic, please visit our Digital Library at 
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The opportunistic paradigm requires a major change of mindset 
from designing and writing original software to a world of few rules, 
theories, or recipes. Some titles to look for:

“Pragmatic and Opportunistic Reuse in Two Innovative Startups”
“Creative Thinking through Opportunistic Software Development”
“Monoliths to Mashups: The Need for Opportunistic Integration”
“Situated Software—Concepts, Motivation, Technology, and 
  the Future”
“Balancing Opportunities and Risks in Component-Based Software    
  Development”
And more ….

Check the IEEE Software Web site www.computer.org/software in 
November or email software@computer.org and ask to be notified 
when it’s published.
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If you’re enjoying this issue 
on hacking, you’ll also enjoy

Opportunistic Software
Systems Development

The November/December ‘08 special issue from
IEEE Software magazine!


