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Motivation

• Explore the usefulness of a requirements modelling tool.
• Assurance/safety case focused with links to DO178-C / DO-333 certification

• Learn Kapture and begin modelling with it
• Task undertaken by an undergraduate student with no prior FM experience

• Claim extra safety standards with Kapture

• Compare abstractions: Kapture x VDM-SL



The Existing VDM model

• VDM-SL (1.5KLOC) abstraction of CANDO C code (3KLOC).

• Based on the CANDO optrode CMOS system for brain pace maker

• Model of the FSM controlling the behaviour of optrodes
• State transitions are determined by the current state and an event variable

• Defines the operations run in each state
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An Overview of Kapture

• A tool for writing clear software requirements in English

• English constructs Converted to CSP/Stateflow for validation​

• Final conversion to Matlab Simulink Stateflow

• Designed for high assurance 

• calculating C code from high-level requirements​ (ClawZ)

• Compliance with DO-178C and DO-333​

• Applied to various industries (nuclear, avionics, medical)

• Part of an EU innovate grant with industry partners
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Model Translation: States and Events



Model Translation: Rounds



Model Translation: Operations



Model Translation: Operations



Incrementing values issue



Results and Testing

• Results tested by creating manual traces using the Kapture model
• Traces had same results as the ones generated by VDM-SL model

• Completed within four weeks

• >90% of the (~1000 LOC) VDM model translated into 113 Kapture 
requirements

Proportion of time spent translating 
different parts of VDM model into 
Kapture



Issues Encountered During Development

• Learning curve

• Lack of tools for creating and editing en masse

• Using Kapture for low-level requirements

• Shift in abstraction between VDM and Kapture
• Feedback from D-RisQ



Conclusions and Future Work

• Successful translation in a short period of time

• A readable set of requirements for CANDO

• Further improvements to the model

• Modelworks

• Further collaboration with D-RisQ


	Slide 1: Translating a VDM Model to Kapture 
	Slide 2: Motivation
	Slide 3: The Existing VDM model
	Slide 4: The Existing VDM model
	Slide 5: The Existing VDM Model
	Slide 6: The Existing VDM Model
	Slide 7: An Overview of Kapture
	Slide 8: An Overview of Kapture
	Slide 9: Model Translation: States and Events
	Slide 10: Model Translation: Rounds
	Slide 11: Model Translation: Operations
	Slide 12: Model Translation: Operations
	Slide 13: Incrementing values issue
	Slide 14: Results and Testing
	Slide 15: Issues Encountered During Development
	Slide 16: Conclusions and Future Work

