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ENVIRONMENTAL AWARENESS: Influence of the environment on the system, i.e. 
daylight vs. nocturnal, radiation level changes, etc.  
Sensors are needed to interact with the environment and capture conditions 
variations.  

USER-COMMANDED: System-User interaction, i.e. user preferences, etc.  
Proper human-machine interfaces are needed to enable interaction and capture 
commands.  

SELF-AWARENESS: The internal status of the system varies while operating and 
may lead to reconfiguration needs, i.e. chip temperature variation, low battery.  
Status monitors are needed to capture the status of the system.  
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Adapt:  
Reconfigure the heterogenous 
(HW-SW) computing 
infrastructure. Multiple fabrics. 
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CG Reconfiguration: Runtime KPI Trade-Offs 

Example of multi-profile CGR system: HEVC interpolator 

[ESL17] Carlo Sau, Francesca Palumbo, Maxime Pelcat, Julien Heulot, Erwan Nogues, Daniel Menard, Paolo Meloni,  and Luigi Raffo. “Challenging the Best HEVC Fractional 
Pixel FPGA Interpolators with Reconfigurable and Multi-frequency Approximate Computing”  in IEEE Embedded Systems Letters, vol. 9, no. 3, pp. 65-68, Sept. 2017.   
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CG-VRC  Coarse Grain - Virtual Reconfigurable Circuits 

• High reconfiguration speed 

• Lower operation speed (mux and size)  

• Higher Area Overhead 

• Technology independent (ASIC or FPGA) 

DPR & CG-VRC 
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• CERBERO Framework 
• Integrated design 

environment to model, 
explore, deploy and verify 
complex adaptive CPS 

• Address the lack of 
integrated toolchains 
capable of:  
• Spanning across layers 
• Dealing with adaptivity and 

heterogeneity  
• Providing system in the loop  

co-simulation 
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