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Title of the doctoral program 
Computer and control engineering 

Title of the research activity  
Verification, validation and test of modern multicore systems. 

Short description of the research activity 
The most of the today’s embedded systems include multicore devices able to efficiently perform an 
always increasing number of complex tasks. These electronic devices usually include some 
microprocessor cores, different memory cores, and in some cases custom logic blocks able to 
support the final application requirements. Manufacturer companies of embedded systems have 
been asked to computational power by increasing microprocessor speed, while reducing power 
consumption and production costs.  

One of the most important issues faced by multicore manufacturers is related to the appropriate 
generation of stimuli able to thoroughly validate, verify and test the whole system; in some cases, 
these activities may require up to 50% of the overall production costs. Clearly, depending on the 
type of audit required, different techniques, exploiting hardware as well as functional approaches, 
have been proposed to cope with industrial requirements.  

Interestingly, during the last years, a new impetus is given to functional-based methodologies for 
validation, verification, and testing. These techniques are mainly based on the execution of a 
sequence of instructions carefully devised in order to test, verify or validate the processor itself, as 
well as the other modules in the multicore system.   

Considering validation and verification, functional methods are an interesting alternative to use 
formal methods, which require very long and costly generation times. Actually, formal-based 
techniques are relegated only to specific modules at the internal of the processor cores, but there 
are no mature enough techniques able to deal with the whole multicore system. In most of the 
cases, multicore manufacturers exploit random-based and semi-formal techniques in order to 
generate the stimuli sets for validation, verification of such devices. 

Regarding testing, functional-based techniques require no hardware modifications for being 
applied, avoiding to impair the final system performance; in addition, these techniques provides 
stimuli sets less dependent on the actual fabrication technology, and are very accurate when 
dealing with delay faults, while avoid over testing and over consumption. 

The research activities proposed in this Ph.D. project tackle the generation of stimuli sets for 
validation, verification and testing of multicore devices exploiting functional methods. The proposed 
methods will be based on the creation of test programs able to correctly and thoroughly excite not 
only the processor core, but also the devices composing the multicore system. The possible 
solutions may be based on automatic techniques resorting to optimizers based on evolutionary 
computation, as well as to deterministic and manual approaches able to take advantage of the test 
team knowhow.  

The developed techniques should be able to effectively match the manufacturers’ requirements in 
terms of cost and generation time.  

The current proposal will exploit the knowhow acquired during the last 10 years by the CAD group 
of the Politecnico di Torino. 



 

Scientific responsible (name, surname, role, email)  
Ernesto SANCHEZ, Assistant Professor, ernesto.sanchez@polito.it 

Number of vacancies for XXXI cycle (3 years program) 
1 

Specific requirements (experiences, skills) 
Applicants should have a good knowledge in the area of digital systems design, processor 
architecture and processor-based systems. Some basic knowledge in testing, programming, and 
evolutionary computation is also welcomed, although not strictly required. 

Website of the research group (if any) 
www.cad.polito.it 

 


