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                                           Fang Yan, Simon Foster, Ibrahim Habli 

Assurance Case Process of RoboChart Supported by Formal Verification  

robostar.cs.york.ac.uk 

AC structure and claim generation 

 A SACM compliant framework for model-based AC construction from 
RoboChart models combining the pattern instantiation and model query 
methods. 

 

What is an Assurance Case ? 

A reasoned and compelling argument, supported by a body 
of evidence, that a system, service or organisation will operate 
as intended for a defined application in a defined 
environment.  

Can we produce ACs for RoboChart designs automatically? 

YES. Partially. We provide a model-based solution to (i) 
generate ACs from RoboChart models and (ii) to generate AC 
evidence with the formal verification capabilities supported by 
RoboTool. 

What’s the advantages of the method? 

Formal verification has been applied for producing AC 
evidence, but formal expertise and manual processes are 
usually involved. We fill the gap between AC claims 
and the corresponding AC evidence with an 
AUTOMATIC process for RoboChart designs. 

AC Evidence generation by model 
checking 

 FDR and PRISM model checking 

 Automated RoboChart DSL 
assertion generation 

 Manual input of requirement in 
structure natural language/template 

 

 

 AC Evidence generation by theorem proving 

 Automated transformation from RoboChart to for-
mal notation in Isabelle/HOL 

 Automated theorem proving (ATP) in Isabelle/HOL 

 Manual formalization of  AC claims 
 

Data flow of a High Voltage 
Controller example 

Claim formalization and verification through 
ATP in  Isabelle/HOL for each operation 

 RoboChart model of Chemical Detector  
Operations in Isabelle/HOL rep-
resenting RoboChart transitions 


