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modifying and extending. Further desirable characteristics addressed in various mod-
els of maintainability are usually consequences that directly or indirectly result from
the ones described above. Such examples include stability (few unexpected effects
resulting from a change), ease of testing and ease of reuse.

Based on the existing literature, we distilled the following set of guidelines to help in
the process of establishing the imperatives in a given design context:

Ease of understanding: the structure should favor the understanding of the design
by humans. While software systems are complex systems by nature, reducing
this complexity is possible through abstraction and decomposition techniques:

• Clean separation and encapsulation of domain abstractions into classes;

• Extraction and separation of commonality between abstractions/classes;

• Minimizing unwanted coupling by properly distributing knowledge and
responsibilities among subsystems and classes

• Consistent use of a vocabulary of proven solutions to recurring problems
(design patterns).

Ease of modifying or extending: the structure should favor easily modifying or ex-
tending the design. This can be achieved through:

• Isolating unrelated concerns from one another;

• Isolating things that change from things that stay the same;

• Isolating things that change more often from those that change more
rarely;

• Achieving a balance between specificity and generality in order to mini-
mize the need for redesign in case of unexpected changes in the require-
ments or runtime environment.

The process of applying the above guidelines to the design entities involved in the
generic description of a design intent, will usually result in conflicting requirements
towards the imperatives and the reference structure. By relying on the design context,
an experienced maintainer is able to make the right trade-offs.

1.2.2 Definition

We are now ready to define the central notion of the present work.

Definition 3 (Design flaw). A design fragment is said to be affected by a design flaw, if
its structure violates one or more imperatives in the design context of that fragment. In
this case, the structure is said to be pathological.
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