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precision and detail since ASD identifies the minimum 
level of detail required to satisfy its completeness property, 
which in turn provides the level of precision required for 
the purposes of formal verification. The only question that 
remains is which company will be the first one that 
develops software based on formal methods and accepts 
liability for the software like other engineering disciplines? 
Only then will software be a true engineering discipline.
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members to precisely specify all possible behaviour of the 
prototype scanner. Second, during the requirements and 
architecture phase ASD was used to specify all external 
interfaces completely and correctly. These precise 
specifications enabled concurrent engineering of the 
hardware and software with the net result that integration 
of the graphical user interface was performed within hours 
and worked first time right, and that integration with the 
hardware was also successfully performed within a couple 
of days. Further, the first prototype of the scanner was to 
be shown at an exhibition for pathologists. The scanner had 
to be operational during the entire exhibition – even when 
visitors would push the scanner’s buttons in all possible 
combinations. Another effect of using ASD: all exceptional 
behaviour has to be specified.
Initially, CCM had estimated to deliver about 70K lines of 
code and to realize this with a team of 8-12 people; in the 
end, the software was developed with 7 people while at the 
same time the code size grew to over 200K lines of code as 
the actual functionality increased. CCM would not have 
met the demanding deadlines and quality without the use of 
ASD, as the benefits went beyond producing defect-free 
software; it also increased CCM’s productivity and 
facilitated the concurrent engineering.

Conclusion
ASD has been successfully applied to various industrial-
scale projects where the digital pathology scanner is the 
most recent one. It provides the necessary balance between 

Figure 4. Philips’s prototype digital pathology scanner, for which the control software was designed using the ASD:Suite.
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