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Abstract 

 
 A safety-critical system is one whose failure can result in significant damage 

or loss to people, property or the environment. Most safety critical systems must 

therefore be certified before entering service. This normally involves submission to 

the appropriate regulatory body of a safety case, a reasoned argument and supporting 

evidence that the system is acceptably safe to operate in a given operational context. 

 Traditionally, safety cases are presented as a linear text documents, often 

comprising several volumes, with hundreds of cross-references to evidence and 

background material. Such complexity can easily obscure the arguments presented 

and so graphical notations have been developed to improve their scrutability. Perhaps 

the most popular of these is Goal Structure Notation (GSN) which explicitly links 

requirements to analysis results and evidence, as well as recording rationale, 

assumptions and justifications.  

 However, the high cost of engineering safety critical systems forces 

developers to prolong their ‘shelf-life’ as long as possible by releasing different 

versions in the form of revisions (functionally distinct) and/or variants (functionally 

identical, but non-functionally distinct). And when the systems themselves change, so 

too must their safety cases. Since engineers learn more from failures than their 

successes, a structured audit trail allowing past arguments to be revisited and analysed 

(e.g., following an operational incident) would be an extremely useful investigative 

tool – in effect, configuration management for safety cases. However, GSN currently 

has no means of preserving such change histories. 

 This thesis therefore introduces an approach (with tool support) which fuses 

the original ‘vanilla’ Goal Structure Notation, with an appropriate Configuration 

Management version model making it possible to produce, view and efficiently 

manage safety case configurations combining different elements (either individual 

entities or larger fragments of a goal structure) and different versions of these 

elements.  
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