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AIM(S)
To provide students with a conceptual understanding of Formal Methods within the context of Software Engineering and the ability to deploy formal methods to design and evaluate a solution to a given problem.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Identify and critically evaluate appropriate formal methods for given problem specifications.
2. Design and evaluate software solutions using formal methods

INDICATIVE CONTENT
· Fundamental Concepts
· Set theory 
· Propositional Calculus and Functions, Types, Variables, Free Types
· Reasons for Formal Methods
· Behavioural and state-based specification
· Model- and property-oriented specification
· Proofs in propositional and first-order predicate calculus with identity
· Reasoning with identities
· Reasoning with typed sets 
· Rationale and use of invariants, pre- and post-conditions
· Weakest
· Weakest liberal precondition 
· Role of non-determinism in specification. Specification and refinement of simple to intermediate sequential systems. 
· Simulation and abstraction in refinement. Proving invariance in refinements. 
· Modelling and proving properties of programs.
· Specification methods 
· ASM, B-Method, VDM
· Specification languages and or notation for a given language e.g.
· Z, CASL, CSML, Petri-Nets, VDM-SL
· Model Checkers
· SPIN, PAT, MALPAS, SAL

LEARNING AND TEACHING STRATEGY
Lectures, tutorials and examples classes will be used to teach topics. Where relevant, theoretical knowledge will be applied to solve practical problems in the classroom and computer labs.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	

	TOTAL
	100
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework - 100%
The assignment will require students to use appropriate methods and concepts to solve problems in formal methods.

Exemplar:
“Use of a formal language to design and evaluate a software control application for a chemical processing plant.”

Assessment Summary
	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%
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