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Software verification is a fundamental part of the software development process. Formal ver-
ification techniques, such as runtime-monitoring [4] and model checking [1], are based on formal
specifications of software behavior.

Temporal logic is one of the most widely used form of specifying system properties. It is the
branch of logic that enables practitioners to establish causal and temporal relations between propo-
sitions. Formulas in temporal logic depend on time, i.e., the truth value of a particular temporal
logic formula depends upon the order of states. Linear Temporal Logic (LTL) and Computational
Tree Logic (CTL) are the two most commonly used types of temporal logic in property specifications
because of their high expressibility. Both logics are subsets of the temporal logic CTL∗.

Both LTL and CTL use the traditional Boolean operators for conjunction, disjunction, negation,
and implication. In addition, they use a series of operators to temporally relate propositions within
their respective statements. States in LTL are represented using a linear sequence. On the other
hand, states in a CTL specification represent a tree. As mentioned above, both logics use the same
set of logical operators. However, CTL adds the quantifiers ∀ and ∃ to specify all paths or a single
path respectively.

While it is the case that each of LTL and CTL can express properties that the other logic
cannot, it is believed that most software properties lie in the intersection of the two logics. It is
generally accepted that LTL is more intuitive and easier to use, while CTL is believed to be easier
to formally verify [7].

Creating and validating formal specifications in either logic is a significant impediment to the
adoption of formal verification techniques [3]. There have been successful research efforts to min-
imize the challenges of creating formal specifications including the Specification Pattern System
(SPS) [2] and Composite Propositions (CPs) [5]. These approaches assist a user in the creation of
specifications based on the notions of patterns and scopes. Patterns represent templates of com-
monly used software properties. Scopes define the limits of program execution over which a pattern
is to be evaluated. Each pattern or scope has a set of parameters (defined by propositions) that
define the beginning and end moments of time (i.e. program states) over which the pattern or scope
is valid. CPs allow the user to define a pattern or scope parameter using multiple propositions.

Defining LTL or CTL formulas for all patterns (five patterns), scopes (five scopes), and CPs
(eight CP classes) requires the generation of a large amount of complex specifications. In recent
research efforts we were able to develop a set of LTL specification templates that support SPS
patterns and scopes and CPs [6]. This work reports on the effort to use these LTL templates as
a base to generate similar CTL templates. In other words, we attempt to answer the following
questions; Do the specifications defined by the templates in [6] belong to the intersection of LTL
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and CTL? and if so, is there a simple way of translating these templates into the equivalent CTL
ones?
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