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Modern systems contain parts that are themselves systems. Such complex systems thus have sets of subsystems
that have their own variability. These subsystems contribute to the functionality of a composite system.
Such composite systems have a very high degree of variability. Therefore, a modeling technique for
variability of an entire composite system is required to express two different levels of variability:
variability of the composite system as a whole and variability of subsystems. If these levels are described
together, the model becomes hard to understand. When the variability model of the composite system is
described separately, each variability model is represented by a tree structure and these models are
combined in a further tree structure. For each node in a variability model, a quantity is assigned to
express the multiplicity of its instances per one instance of its parent node. Quantities of the whole
system may refer to the number of subsystem instances in the system. From the viewpoint of the entire
system, constraints and requirements written in natural language are often ambiguous regarding the
quantities of subsystems. Such ambiguous constraints and requirements may lead to misunderstandings or
conflicts in a configuration of the composite system.

A separate notion is proposed for variability of a composite system: one model considers the composite
system as an undivided entity, while the other considers it as a combination of subsystems. Moreover,
a domain—specific notation is proposed to express relationships among the variability properties of
systems, to solve the ambiguity of quantities and establish the total validity. This notation adapts an
approach, named Pincer Movement, which can then be used to automatically deduce the quantities for the
constraints and requirements. As an application of the proposed notation, a method to derive system
configurations covering all test cases is developed for testing by relating the variability model obtained
by the proposed notation.

The descriptive capability of the proposed notation was validated with four examples of cloud providers.
In addition, the proposed method and description tool were validated through a simple experiment on
describing variability models with real practitioners
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