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asa
practice, its application dates as far back as the mid-1950s. Prominent
software-sngincering thought leaders from sach succeeding decade
supported 11D practices, and many large projects used them successfully.
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MANAGING THE DEVELOPMENT OF LARGE SOFTWARE SYSTEMS

Dr. Winston W. Royce

1 am going 1o describe mypersonal views\ebout managing large software developments. | have had
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A more grandiose approach to software-dt’.velopmem is illustrated in Figure 2
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SUBJECT: Evolutionary Acquisition afid Spiral Development
Since the publication of DoD Directive 5000.T and DoD Instruction 5000.2, in

which the Department established a preference for the use nf evalutionary acquisition
strategies relying on a spiral development process, there has been some confusion about
what these terms mean and how spiral development impacts various processes such as
contracting and requirements generation that interface with an evolutionary acquisition
strategy. The purpose of this memorandum is to address those questions.

Evolutionary acquisition und spiral develupment are methods that will allow us to
reduce our cycle time and speed the delivery of advanced capability to our warfighters.
These approaches are designed to develop and field demonstrated technologies for both
hardware and softwarc in manageable picces. Evolutionary acquisition and spiral
development also allow insertion of new technologies and capabilities over time,







Design, Development,
Integration: Space Shuttle
Primary Flight Software System

The development of Space Shuttle soﬂwaré posed unique requirements above
and beyond raw size (30 times larger than Saturn V software), complexity,

and criticality.

LAY Communications of the ACM

September 1984 Volume 27 Number 9
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process. The iey element OI t!ls test 5p-;3roach how-

ever, was development of a test management approach
that emphasized a hlerarchlca nrdering :

sequence of evaluation tests on the ﬂxght software sys-
tem (Figure 9).

During the development period, compllanon units
were added to the ma :

Development,” IEEE _
Software Eng., Dec. 197¢€




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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A Comparison of Software Project
| Overruns—Flexible versus Sequential
Development Models
b LS 0

It appears as if Mills may have made a good point when, as
far back as 1976, he stated that “The evolution of large
| [systems in small stages, with user feedback and participa- |
tion in goal refinements at each step is a way of going from

grandiose to grand software system development” [17].
We found that projects which used a flexible develop-
|| ment model, (e. ¢., evolutionary or incremental) were more
likely to have a lesser magnitude effort overruns than
comparable pm]ects wl'uch used a sequential (waterfall)













