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Software Product Line Engineering (SPLE) is a paradigm for developing a diversity of software
products and software-intensive systems based on the underlying architecture of an organisation’s
product platform. In the context of Software Product Lines (SPLs) the introduction of variability
in the software development cycle has been extensively studied [5, 7]. At all abstraction levels, a
product line description is composed of a constant part and a variable part. Variability among
products is made explicit by variation points, i.e., places in design artifacts where a specific decision
is reduced to several features but the feature to be chosen for a particular product is left open (like
optional, mandatory, or alternative features). Variety from a single product platform is achieved
by identifying such variability points. Variability management is the key aspect differentiating
SPLE from conventional software engineering.

Modelling variability in product families has been studied extensively in the literature on SPLs,
especially that concerning feature modeling [6]. Formal methods have been developed to show that
a product belongs to a family or to derive instead a product from a family. Deontic-style logics
[1, 8] have become popular to formalize descriptional and behavioural aspects of computer sy-
stems, mainly because they provide a natural way to formalise concepts like violation, obligation,
permission and prohibition. Intuitively, these concepts permit one to distinguish correct (norma-
tive) states and actions from non-compliant ones. Hence, deontic logic is a natural candidate for
expressing the conformance of members of a family of products with respect to variabilities.

A number of models, logics and associated tools for the qualitative analysis of variability aspects
and their use to deal with adaptability and evolvability of systems have recently been proposed.
In these lectures, we will focus on the approach presented in [2, 3, 4], where the introduction
of the action-based branching-time temporal logic MHML allows expressing constraints over the
products of a family as well as constraints over their behaviour in a single logical framework. Based
on model-checking techniques for MHML, a modelling and verification framework will be presented
that can automatically generate all the family’s valid products, visualise the family/products
behaviour and efficiently model check properties expressed in MHML over products and families
alike.

The use of the above methods, techniques and tools will be applied to a scenario derived from a
family of dependable systems.
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