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Are we 
all in 

denial?
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PMI ISO Requirements
“specialists”

Evidence-
Based

Iterative
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• [Jones97] and [BP88]
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Paradigm Shift

Software dev is new 
product development

Iterative

Evolutionary specs

Adaptive plans

Software dev is predictable 
manufacturing

Waterfall 

Big up-front specs

Predictive plans

. . .
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• Q: What are the most exciting, promising 
software engineering ideas or techniques 
on the horizon?

• A: I don’t think that the most promising 
ideas are on the horizon. They are 
already here and have been for years, 
but are not being used properly.

• —David L. Parnas
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• Walker Royce, speaking of his father:

•“He was always a proponent of 
iterative, incremental, evolutionary 
development. His paper described the 
waterfall as the simplest description, but 
that it would not work for all but the 
most straightforward projects.”
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The Strange Tale of DoD-2167
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MIL-STD-498 (1994)

•“DoD must manage programs 
using iterative development…”
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falseIterative & 
Evolutionary

Waterfall

Waterfall

Iterative & 
Evolutionary
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1960s

• B. Randell and F.W. Zurcher, “Iterative Multi-Level 
Modeling: A Methodology for Computer System 
Design,” Proc. IFIP, IEEE CS Press, 1968

• Describing the Trident practice at IBM FSD:
– D. O’Neill, “Integration Engineering 

Perspective,” J. Systems and Software, 1983

http://oea.larc.nasa.gov/PAIS/Mercury-Fig1.gif
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1970s
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1970s: Harlan Mills

• Harlan Mills, “Software 
Development,” IEEE Trans. 
Software Eng., Dec. 1976.
• “Software development should 

be done incrementally, in 
stages with continuous user 
participation and replanning
and with design-to-cost 
programming within each 
stage.”

• “…why do enterprises tolerate 
the frustrations and difficulties of 
such [waterfall] development?”
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1980s: Frederick Brooks

• In his famous 1987 “No Silver 
Bullet” paper:
• “Nothing in the past decade 

has so radically changed my 
own practice, or its 
effectiveness as [iterative 
development].”

• In his ’95 ICSE keynote and in his 
famous “Mythical Man-Month”:
• “The waterfall model is wrong!”
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• To repeat: [Jones97] and [BP88]
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• Success/failure factors on 1,027 UK projects 
[Thomas01]

• Waterfall practices (including detailed up-
front requirements and “fixed” schedules) 

• were the single largest contributing factor for 
failure, 

• being cited in 82% of the projects as the 
number one problem
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• [Jarzombek99] – 1995 DoD software project 
study (of $37 billion USD worth of projects done 
with waterfall 2167/A)

•46% of systems so egregiously did 
not meet the real needs (although 
they met the specifications) that 
they were never used, 

• another 20% required extensive rework to 
meet the true needs (rather than the 
specifications) before they could be used. 
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• [Johnson02]

always, 7%

sometimes, 16%

often, 13%

rarely, 19%

never, 45%
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•[Johnson98] study of 
success/failure factors on 
23,000 USA projects: Long 
waterfall-oriented cycles and 
infrequent user involvement of 
the waterfall were correlated 
with higher failure rates.
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• [MacCormack01] Two-year study

“Now there is proof that the evolutionary 
approach to software development results in a 
speedier process and higher-quality products.”

• Most of the improvement in productivity was 
related to two factors:
• iterations with early feedback

• Daily (or more frequently) integration of all 
the code, with automated regression testing 
each build.
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• [Standish98] study of 23,000 projects:
• 2of 5 top success factors 

were strongly associated 

with iterative practices

• Research also indicates that smaller 
time frames, with delivery of software 
components early and often, will 
increase the success rate. Shorter 
time frames result in an iterative 
process of design, prototype, 
develop, test, and deploy small 
elements.

1. Frequent user 
involvement

2. Small 
milestones

3. Clear business 
objects

4. Experienced PM
5. Executive 

support
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• [HC96] Study of hyper-productive development 
teams. Patterns of success:

• Iterative development.

• Simple org structure; fewer roles.

• Architect worked as programmer, especially 
during early phase

• More direct involvement of developers with 
other stakeholders.
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• [Shine03] Agile method survey.
88% of organizations cited improved 
productivity, and 84% improved quality. 

Cost of development, 46% stated no 
change and 49% stated it was less 
expensive. 

83% claimed higher satisfaction and 26% 
claimed “significantly better satisfaction.”
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• In two studies of 15 teams/projects, research 
showed (U. Mich., ACM 2000 Conference on 
Computer Supported Cooperative Work) team 
productivity was double over traditional office 
or cube arrangements.
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