
Strategies iou Incorporating 
Formal Speciiications 
in Software Development 

formal softwam specification is a specification expressed in a language 
whose vocabulary, syntax, and semantics are formally defined, and 
which has a mathematical, usually formal logic, basis. (See the box 
“A Sketch of Formal Specification” for a short introduction to formal 
specification methods. For a more detailed introduction to formal 
methods see [24] .) 

The growing importance of formal specification methods is reflect- 
ed in recently published special issues of journals dealing with these 
methods (e.g., IEEE Software and IEEE Transactions on Software 

Engine&g) Furthermore, a number of authors have advocated the use 
of formal specification methods in the software development process. 
Included among the justifications suggested by these authors are that 
the use of formal specification methods in software development 
enhances the insight into and understanding of sofhvare requirements, 
helps clarify the customer’s requirements by revealing or avoiding con- 
tradictions and ambiguities in the specifications, enables rigorous veri- 
fication of specifications and their software implementations, and facil- 
itates the transition from specification and design to implementation. 
Thus the use of formal methods is expected to lead to increased soft- 
ware quality and reliability Moreover, early verification of specifica- 
tions would increase specification quality thereby reducing lie cycle 
costs. Hall [ 121 suggests that benefits of using formal specifica- 
tions are obtainable without an increase in, and possibly at lower, 
development costs. 

However, Sommercille [23] has indicated that formal specification 
methods have not been widely accepted in industrial software develop 
mat. One of the main reasons for the lack of use of formal specifica- 
tions in industrial projects is that report5 about formal specifications 
have dealt mostlywith the languages, notwitb the elicitation process [6, 
9, 181. Recently, however, a number of strategies have been proposed 
for incorporating formal specifications methods into the software 
development process. With the proliieration of these strategies we have 
reached a stage in the development of formal specification methods 
where there is a need for organizing and classifying the proposed straw 
gies. Such an organization is a necessary step for understanding 
the potential usefulness of these strategies, identifying commonali- 
ties and differences among them, and assessing their applicability to 
different contexts. 

A definition and classification scheme for strategies that incorporate 
formal specification methods into the software development process is 
useful from both a practitioner as well as a researcher perspective. From 
a practitioner perspective, the framework will help practicing software 
engineers make senseof competing proposals for using formal methods 
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