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IN THE DECADES since World War 
II, software has played an increasingly 
important role in most aspects of busi-
ness. Indeed, it’s difficult today to find 
a business function that doesn’t involve 
computers and software in some way. 
Recent reports have documented the 
enormous share of the overall economy 
that software now occupies—for exam-
ple, the US Bureau of Economic Anal-
ysis reports that computer equipment 
and software contributed 11.6 percent 
to the US gross domestic product in 
the last quarter of 2010 (www.bea.gov/
newsreleases/national/gdp/gdpnews-
release.htm), and the European Com-
mission recently financed a half-million 
Euro study on the “Economic and So-
cial Impact of Software and Software 
Based Services,” the first step in defining 
a European software strategy (http://
cordis.europa.eu /fp7/ict /ssai /docs/ 
study-sw-report-final.pdf).

In the beginning, businesses con-
sidered software as a way to automate 

processes, contributing to productivity 
by speeding up what was already being 
done. But over time, software became 
recognized not just as an automation tool 
but more broadly as a strategy for provid-
ing products and services not yet offered. 
Thus, software developers have broad-
ened their perspective, creating architec-
tures and support strategies that fit the 
business model in which software prod-
ucts and services will be embedded. 

Development organizations no longer 
describe service-oriented architectures 
solely in terms of their technical character-
istics; instead, they view them in relation-
ship to software as a service (SaaS) busi-
ness models. Increasingly, they mention 
component-based software development 
in the same breath as software ecosystems 
and frame agile development processes in 
terms of “delivering business value.” The 
savvy software developer rarely mentions 
the cloud apart from a discussion of its 
implications for new ways of doing busi-
ness in software. In short, today’s soft-

ware engineering community is focusing 
on the software business. 

Viewing Engineering from 
a Business Perspective
At least three key questions confront 
the software industry today:

•	 From a corporate perspective, how 
do software creation and support 
organizations address an enter-
prise’s existing business model? 
That is, how does a successful en-
terprise embrace software products 
and services to preserve or improve 
its competitiveness?

•	 How does an enterprise whose pri-
mary focus is software (compo-
nents, applications, and services) 
find a successful business model?

•	 From a software engineering per-
spective, what architectures and 
support strategies yield products 
and services that enhance an enter-
prise’s business model?
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The answers to these questions in-
form any analysis of how, when, why, 
and whether a business should incor-
porate software into its products, pro-
cesses, and services. For example, a 
recent article reports that “Some … 
Japanese companies risk becoming too 
obsessed with sophisticated engineer-
ing, to the point that they overlook 
points that appeal to consumers, like 
ease of use and design.”1 

Similarly, the mobile devices indus-
try has given rise to a business model 
for small, low-cost applications (apps) 
that can be sold in large quantities—
creating an unexpected competitor to 
the open source model whereby soft-
ware is “almost free.” Consequently, 
advocates of open source business mod-
els are rethinking the value of a closed 
market, given the success of Apple’s 
iPod and iPad.2

Choosing the Right Model
So how does an enterprise know which 
model to pick from the many that have 
arisen in the last decade? And how do 
software engineers map the model to 
the architecture? The first step is to de-
termine whether the software should 
be marketed as a product or a service. 
The latter notion is relatively new. In 
his 2004 book, Michael Cusumano dis-
cusses this pivotal decision, describing 
SaaS as a business strategy, not just an 
accidental outcome.3

The nature of the software influ-
ences the business, and vice versa. For 
example, as software becomes ubiqui-
tous, a business model for embedded 
software is emerging with its own par-
ticular characteristics. Because it’s mar-
keted in the context of a larger system, 
the software’s business model and its 
“host” are necessarily intertwined. For 
instance, the AUTOSAR initiative has 
evolved as an approach and architec-
ture that encourage the development of 

a market for embedded components in 
automotive systems.

Similarly, a business model based on 
outsourcing has increased in the past 
decade, especially in the form of off-
shoring. Here, the software business 
model’s changes are similar to those of 

other businesses: the business evolves as 
labor skills, location, and costs change. 
A variant model is arising around the 
idea of crowdsourcing, where a pool of 
talent is tapped for a short time to do 
software development, with no fixed 
long-term contractual relationship. 

How does an enterprise compare and 
contrast business models? One way is 
to itemize the ways that it can produce 
revenue and then examine the risks:

•	 Which products and services appeal 
to clients?

•	 Which clients are willing to pay for 
licenses, maintenance, updates, cus-
tomization, and other services?

•	 Which models are most likely to 
feel the impact of national or global 
economic shifts?

•	 Which models can scale up or down 
to meet different clients’ needs?

•	 How much skill is needed to sell 
and support the products and ser-
vices; how often will that skill re-
quired updating; and at what cost?

The many considerations involved in 
business model choice are also affected 
by external forces such as standards 
and regulation.

Whither Standards?
In the past, standards and standard 
interfaces have emerged on the basis 
of well-known technical issues in the 
software industry. But now that busi-
ness models play a role, a standard’s 
business implications aren’t just im-

portant—they can actually influence 
the standard’s evolution. For instance, 
just as many automobile parts evolved 
toward a standard to make construc-
tion, training, and maintenance (and 
driving!) more uniform across brands, 
so, too, might software architectures 
become more standardized, enabling 
one application to be seamlessly 
loaded or swapped with another.

As with other kinds of standards, 
governments are intervening to estab-
lish standards that encourage com-
petition and industry growth, even 
creating and shaping the markets 
themselves. For instance, the Euro-
pean Commission has established a 
“Framework for Pan-European eGov-
ernment Services.” But the frame-
work, which supports open source 
over other business models, is opposed 
by the Business Software Alliance; the 
BSA prefers technology neutrality that 
also permits competition among com-
mercial software businesses (www.
bsa.org /country/ Publ ic%20Pol icy 
/innovation/tech-neutrality.aspx). Ten-
sions between the goals of standards 
and the goals of those who must use 
them will continue as software busi-
ness evolves.

As software becomes ubiquitous,  
a business model for embedded software  

is emerging with its own  
particular characteristics. 
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Ancillary Effects
The software business has secondary 
effects, involving consultancies that 
assist enterprises in fi nding and enact-
ing successful business models. For ex-
ample, “innovation management” and 
“business analysis” have emerged as 
new specialties that augment or even 
supplant traditional activities such as 
requirements engineering. One inno-
vation management company offers 
software to manage crowdsourcing 
contests for new ideas, to encourage 
employee innovation within an enter-
prise, and to predict events and out-
comes. Another’s software provides an 
innovation engine to oversee the review 
process and a platform that manages 
intellectual property rights (IPR).

In fact, IPR looms larger as soft-
ware provides more essential product 
functionality. For example, Kevin Fu’s 
analysis of medical devices reveals that 
manufacturers are increasingly using 
software to implement essential func-
tionality. Indeed, a milestone occurred 
in 2006, after which more than half the 
medical devices on the market now rely 
on software in some way.4 Other prod-
ucts are increasing their software reli-
ance, too, with some cars having more 
software than some airplanes:

The Chevrolet Volt plug-in hybrid uses 
about 10 million lines of computer 
code to shunt power seamlessly among 
the car’s battery pack, power inverter, 
drive motor, gas engine, generator and 
other subsystems. By comparison, 
Boeing’s new 787 Dreamliner relies 
on a mere eight million lines of code. 
Automakers therefore view leadership 
in control software as strategically 
vital, said Eric Fedewa, head of pow-
ertrain forecasting at IHS Automotive, 
a consulting fi rm based in Englewood, 
Colo.5

The European Patent Offi ce (EPO) 
is wrestling with the issue now because 
it’s being pressed to make software 
patents legal. Even Philips, the Dutch 
electronics giant, has submitted soft-
ware patent applications to the EPO—a 
big move for a country that abolished 
patents in the early 20th century. Soft-
ware as a business is clearly infl uencing 
many a corporate bottom line.

In This Issue
For this special issue, we sought soft-
ware business articles that are relevant 
to developers and managers. The four 
contributions highlight important as-
pects of software business that infl u-

ence not only requirements elicitation 
and design but also service provision 
and long-term system support. 

In “Software Company Business 
Models,” Karl Michael Popp provides 
an overview of the main categories of 
business models and describes a typol-
ogy derived from successful software 
companies. He notes that a business 
model describes the company’s goods 
and services and related revenue model, 
but not how the business is managed. 
Using three actual software companies 
as examples, he shows how the right 
business model can create a competi-
tive advantage.

Figuring out how and what users 
will pay for a company’s software is an 
essential element of a business model. 
In “Matching Open Source Software 
Licenses with Corresponding Business 
Models,” Juho Lindman, Matti Rossi, 
and Anna Paajanen describe open 
source software licenses. Because the 
license circumscribes what a user can 
and can’t do with open source code, de-
velopers must pay careful attention to 
the rules for licensed components. In 
addition to describing common licenses 
and their characteristics, the authors 
discuss variables that infl uence licens-
ing decisions, such as developer moti-
vation, externalities, and company size 
and control.

In “Sharing Source Code with 
Clients: A Hybrid Business and De-
velopment Model,” Mikko Riepula 
considers licenses that are open- and 
closed-source hybrids. A client-shared 
source model, in which the company 
shares proprietary code with select 
clients for further development, is an 
example of a licensing model innova-
tion that’s as important as technologi-
cal innovation in advancing the soft-
ware business. It’s partly based on the 
keen observation that there’s often 
more business value locked up in cli-
ent relationships than in a product’s 
source code.

Talk of business model innovation 
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is fine, but the models must be tested 
with experience. In “Developing Cloud 
Business Models: A Case Study on 
Cloud Gaming,” Arto Ojala and Pasi 
Tyrväinen track the changing busi-
ness model of a small gaming company 
over a 10-year period, as it adjusts to 
new challenges (such as shifting tech-
nologies) and opportunities (such as a 
virtual store’s ability to support “long 
tails” of low-volume products).

I s the software business really “dif-
ferent” from other businesses? 
Some observers believe that soft-

ware’s special characteristics, such as 
malleability, negligible duplication 
costs, and low distribution costs, make 
it unique. Others insist that it’s only a 
matter of degree, not of kind. Did Win-
dows achieve a dominant market share 

in the operating system market through 
a “network effect” that’s peculiar to the 
software industry, or can we explain its 
dominance through normal business 
analyses—such as building high barri-
ers to entry or using skillful marketing 
techniques? Can we attribute the suc-
cess of Apple’s mobile products to some 
kind of “disruptive technology” or the 
rise of a new “ecosystem” around so-
cial networking, or is it part of a nor-
mal substitution effect that occurs in 
all evolving business sectors? The de-
bate will no doubt continue. But as it 
does, the software industry will con-
tinue to transform itself. For this rea-
son, our special issue on software busi-
ness provides thoughtful analysis of the 
key issues that will shape not only the 
business of software but the roles and 
responsibilities of the developers who 
enable it. 
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