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Introduction
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 Systems-on-chip (SoC) are ubiquitous and complex

There is a need for a formalism for high-level models of 
individual components, subsystem or full systems

 It must be:

 hierarchical

 executable

 suitable for both bottom-up and top-down design

The formalism has to support:

 functional, extra-functional requirements (power, 
temperature)

 translation into existing open standards (ex. TLM/SystemC)
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The Case-Study «A Smart Intercom»

on img

image sensor

LCD

a button to capture an 
image

a button to switch on
a device
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The Case-Study «A Smart Intercom»

Implementation is not trivial



RTL

TLM
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Non-deterministic Specifications
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 Examples:

 Modal specifications (Kim Larsen)

 Contract computations (Benoit Caillaud and al.)

 The Lutin language (Lurette tool)

Non-deterministic Specifications
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),( GAC 

 A contract characterizes in a formal way 

 under which context the design is assumed to operate

 what are obligations of  the design

 A contract is a pair

is the set of assumptions   

is the set of guarantees

where

A
G

Contract-based design
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Application of Contracts

 The Component-Based Software Engineering 
Community 

 syntactic contracts (Interface Description Languages)

 behavioral contracts (Eiffel, iContracts, etc.)

 synchronization contracts (Interface automata, JASS, 
etc.)

 The Hardware Community

 don’t care conditions

 executable specifications for Lustre (L. Morel)

 modular verification (K. McMillan)
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Performs face recognition analysis

Input Parameters:

• an image address

• an image size

• an address of an image gallery

• a size of a gallery

An Example: IPU (Image Pocessing Unit)

irq_finish
IPU

Supports:
• initialization phase 

• computes signatures of images

• face recognition phase
• computes the address of an 
image from the gallery that 
corresponds to the best matching
• computes a confidence value
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Why?

 To avoid over specification of a system’s design

 To explore more behaviors during the execution

How?

 …

Non-determinism of Implementation
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Conclusions

 A lot of work to be done…

 See you next year!
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Thank you!
Yuliia Romenska

Yuliia.Romenska@imag.fr


