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Empirical studies of agile software development: A systematic review
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Abstract

Agile software development represents a major departure from traditional, plan-based approaches to software engineering. A system-
atic review of empirical studies of agile software development up to and including 2005 was conducted. The search strategy identified
1996 studies, of which 36 were identified as empirical studies. The studies were grouped into four themes: introduction and adoption,
human and social factors, perceptions on agile methods, and comparative studies. The review investigates what is currently known about
the benefits and limitations of, and the strength of evidence for, agile methods. Implications for research and practice are presented. The
main implication for research is a need for more and better empirical studies of agile software development within a common research
agenda. For the industrial readership, the review provides a map of findings, according to topic, that can be compared for relevance to
their own settings and situations.
© 2008 Elsevier B.V. All rights reserved.

tH 8. T. Dyba and T. Dingsoyr: Empirical studies of agile software development: A
systematic review, Journal of information and software technology, vol. 50, p. 833-
839 (2008)
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Table 8

Quality assessment

Study 1 2 3 4 5 ] 7 8 9 10 11 Total
Research Aim  Context  R.design  Sampling Ctrl. Grp  Data coll.  Data anal  Reflexivity  Findings  Value

S1 1 1 1 0 0 1 1 0 1 1 7

S2 1 1 1 1 1 1 0 1 1 10

83 1 1 1 1 0 0 0 1 1 ]

4 1 1 1 1 1 0 1 1 9

83 1 1

S6 1 1

ST 1 1 T

A : lable 8

S9 1 1 LI

a0 o Quality assessment

Sh1 1 1

s12 1 ! Study 1 2 3 5

§13 1 1 - ~

514 1 1 \ ] . , .

sis . Research Aim  Context R, design  Sampling

S16 1 1

517 1 1 .

sis 1 1 51 1 1 | 0

S19 1 1 =

S20 1 1 1 1 0 0 1 1 0 1 1 8

S21 1 1 1 1 0 0 1 1 0 1 1 8

L] 1 1 1 1 1 0 1 1 0 1 1 9

823 1 0 1 1] 0 0 1] 0 0 1 1 4

524 1 1 1 1 0 0 1 1 0 1 1 8

825 1 1 1 1 0 0 0 0 0 1 1 6

S26 1 1 1 1 0 0 0 0 0 1 1 6

[27 1 1 1 1 0 0 1 1 0 1 1 8

S28 1 1 1 1 1 1 1 1 0 1 1 10

829 1 1 1 1 1 0 1 1 0 1 1 9

S30 1 1 1 1 1 0 1 1 0 1 1 9

831 1 1 1 0 0 0 0 0 1 1 1 ]

832 1 1 1 1 0 1 1 1 0 1 1 9

833 1 1 1 1 0 1 1 1 0 1 1 9

Total i3 3l i3 30 8 10 26 25 1 i3 33

tH 8. T. Dyba and T. Dingsoyr: Empirical studies of agile software development: A
systematic review, Journal of information and software technology, vol. 50, p. 833-

839 (2008)
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Is Internet-Speed Software
Development Different?

Richard Baskerville and Balasubramaniam Bamash, Georgia Stare University

Linda Levine, ioftware Engincering Institute
Jan Pries-Heje, /T University of Copembagen

Sandra Slaughter, Carnegie Mellon Umiversity

o compete in the digital economy, companies must be able to de-

velop high-quality software systems at “Internet speed”—that

is, deliver new systems to customers with more value and at a

faster pace than ever before. However, applying quality soft-
ware development practices on a widespread basis has met with serious ob-
stacles. The Internet environment intensifies software development prob-
lems by emphasizing shorter cycle times.

Current software development methods and
software process improvement approaches (IS0
9000, Capability Maturity Models, Smce, and
BoorsTrar, for example) are typically effective in
large-scale, long-term development efforts with
stable and disciplined processes.! In contrast,
Internet-speed software development imvolves
rapid requirement changes and unpredictable
product complexity. Such environmenes require
software development approaches that balance
flexibility and disciplined methodology. 2

High-visibility Internet software leaders
such as Microsoft and Netscape have adopted
agile development methods for this new arena.
Whether these practices support traditional
software engineering principles and will resule
in high-quality software isn’t clear, however,
On the basis of our multiphase study of 10
software development organizations over
three years, in conjunction with findings from
a Discovery Colloquium on best practices for
fast-paced software development, we examine
how and why practices used to develop soft-
ware at Internet speed differ from traditional
software development.

tH B R. Baskerville, B. Ramesh, L. Levine and S. Slaughter: Is Internet-Speed
Software Development Different?, IEEE Software, vol. 20, no. 16, p70-77(2003)
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_ surance all occur simultaneously, bur sequen-

soffware
development
Invoives
achieving
Interoperaniiity
and Integration
among
componenis
developed
elsewnere or
purchased ot
tne sheit.

tially on different releases. Sometimes develop-
ers begin coding even before they fully under-
stand a project’s requirements. Development
proceeds in anticipation of the features that
will be required in the product’s final version.

Estahlish a stable architecture

A fixed architecture helps anchor a rapid
development process, which is never quite sta-
ble. It allows similarity among releases and ¢
largest possible reuse of
s :

Release more often

Reguirements can stay
tluid when a company constantly monitors and
prioritizes the features that will be included in
successive releases of the product. Features that
can't be completed in time can slip from one
release to the next.

The fast cycle time removes much of the
trauma of slipping a fearure.

Depend on tools

Many of the companies we visited make
heavy use of development tools and environ-
ments that speed the design and coding
process. The infrastructure and tools provided
by new technologies offer much of the func-
tionality that used to be custom-built in tradi-
tional software development. One developer
estimated that “50 percent of development is
already taken care of by the tools we use.”

Implant customers in the development
environment

Customer involvement in traditional soft-
ware development is usually through reference
groups or steering committees, which can slow
development.

maove their nomal workmg environment to the
development environment to shorten cycle
times, This “implantation™ lets customers par-
ticipate closely in all phases of development. In-
ternet projects rely on this close involvement
rather than a formalized requirements manage-
ment process.

Some companics we mterviewed focused on
developing a2 common architecture and stan-
dardiring it across applications. They viewed
this as an investment that would pay huge div-
idends by facilitating development of scalable
and maintainable systems. Other companies
did not apply this practice because throwaway
systems might not need stable architectures to
operate. The cffects of bad architecture can
emerge far downstream in the product evolu-
tion. By that time, the product might be under-
going a complete redevelopment.

Assemble and reuse componenis

Internet-speed development can be achieved
often only if developers maximize rcusable
components, rather than craft the software
from scratch. “Intemnet speed needs reuse. We
need to take components or assets and know
how to put them together,” one developer said
during our interview. A manager from the
same company continued, “The strategy is to
acquire, integrate, and assemble components
with wrappers—to get things done quickly.”

Component reuse at all levels of the archi-
tecture (business logic, interfaces, and back-
end infrastructure) was prominent among
companies interviewed. Software development
involves achieving interoperability and inte-
gration among components developed else-
where or purchased off the shelf.

Ignore maintenance

Omne small soft-

ware house said,

When software is
retired quickly and replaced with newer ver-
sions developed from scratch, this cavalier at-

Fitadn mimhe aweid the carioaoe meintenames

Release more often

“People have a perception of Internet speed.
They expect it. 50 we've had to scope oor de-

livery or deliver a smaller set of features,
- i 1 x r. " =1

AT F X

FX(HEMRR)

tH #2: R. Baskerville, B. Ramesh, L. Levine and S. Slaughter: Is Internet-Speed
Software Development Different?, IEEE Software, vol. 20, no. 16, p70-77(2003)
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