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Purpose 

ÅIntroducing an industrial case where formal methods were 

applied 

ÅFormal specification and verification of a controller of a 

Power Distribution Unit (PDU) 

ÅThe controller was thoroughly reviewed but errors were 

found 

ÅBenefits of specification completeness and formal verification 

ÅConclusions  
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The industrial project  
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The Power Distribution Unit (PDU) 

ÅAn X-ray system developed at Philips 

Healthcare 

ÅConsists of a number of PCs and 

devices  

ÅPowering aspects are controlled by a 

Power Distribution Unit (PDU) 
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The behavior of PCs 

ÅSame behavior  

ÅControlPC sends a signal to PDU to power off the system 

ÅGeoPC sends a stop signal to power off the movable parts  

ICST 2012 PAGE 4   



State machine of the PDU 
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Goal  

ÅThe aim is to verify the correctness of the controller  

ÅCheck whether it interfaces with the PCs correctly  

ÅCheck whether it would provide the clinical users of the 

system the expected behavior  
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The used Formal Techniques  

ÅAnalytical Software Design (ASD) 

ÅDesign approach for component-based development;  

ÅSupplied by the company Verum in The Netherlands. 

ÅThe Sequence-Based Specification  

ÅModel checking 

ÅCSP/FDR2. 
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ASD is supplied by 

the company Verum 

in the Netherlands 



ASD conceptsé 

ÅComponent-based, model-driven technology  

ÅComponents are described using models 

ÅInterface and design models (state machines); 

ÅModels verified by model checking (CSP/FDR); 

ÅTo detect potential deadlocks, livelocks and illegal calls.  

ÅCode generation of verified models is possible 

ÅAutomatic code generation in C++, C#, Java. 
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Generation of 
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verified code 
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development  



The interface models of the PCs 

ICST 2012 PAGE 9   



ASD specification, verification and code 

generation  
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ASD Model Specification Formal verification 

Guarantee 

semantic 

equivalence 
ASD code generation  



Steps of verifying the controller following the 

ASD recipe  

ÅIPDU captures the external behavior to external users 

ÅPDU model includes the detailed state machine  

ÅInterface models to specify the external behavior of PCs 
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Example interface specification of the PDU 
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Design model of the PDU 
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