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A central problem in constructing large software systems is how to manage complexity.
The larger the system becomes, the more difficult it also is to extend the system and
adapt it to changing requirements. For this purpose, we have been experimenting with
an incremental software architecture and software construction process that we refer
to as stepwise feature introduction [2] , where a software system is built in very thin
layers. Each layer adds just one new feature (unit of functionality) to the system, with-
out destroying the features that already are present. The extension mechanism is class
inheritance. A layer will usually consist of more than one class, where most classes
are extensions of corresponding classes in earlier layers. The guiding principle has
been to keep the class invariant as simple as possible, and to use superposition refine-
ment as correctness criteria for the extension. Stepwise feature introduction allows an
evolutionary approach to software construction, where the software can be adapted to
changing requirements during the construction process.

We have used this approach in a number of practical experiments in software con-
struction, and the experience has been very encouraging. Stepwise feature introduction
fits well with the short iteration cycles that are championed in extreme programming,
and we apply a combination of these two techniques in our software projects. We will
look at both theoretical and practical aspects of stepwise feature introduction, focusing
in particular on

• software architecture and design aspects [2, 1],

• correctness concerns, expressed in the refinement calculus [6, 4, 5, 2], and

• software processes and practical experiences [1, 3]
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