Tutorial 8

Synchronous Methodology for Designing Hardware, Software
and Mixed Embedded Systems

Gerard Berry
Esterel Technologies
TWINS1
679 av. Dr. J. Lefebvre
06270 Villeneuve Loubet
France
Tel: +334 92024040
Fax: +334 9202 40 64
Email: Gerard.Berry@esterel-technologies.com

Abstract

The tutorial presents the synchronous methodology for the design of hardware, software, or
mixed embedded systems. This methodology was initially developed in the mid 80's in research,
with the creation of synchronous languages such as Esterel, Lustre, or Signal. It became
industrial in the 90's and is now used in a wide range of applications, from the design of safety-
critical systems in avionics or automobile to the design and verification of complex electronic
circuits and Systems on Chip.

We first present the basic cycle-based synchronous computation model and give a general
overview of synchronous techniques, tools, and application areas. We explain why the
synchronous approach makes design safer and verification simpler and we give industrial
references. We then address the following technical issues: textual vs. graphical specification;
sequencing, concurrency, and preemption; control path vs. data path; optimized hardware and
software synthesis; formal verification of assertions and properties. We illustrate the topics by
various examples, using the Esterel Studio system for demos. Finally, we show how synchronous
techniques make it possible to generate hardware or software from the same specification and
with the very same semantics, and how they fit in conventional hardware and software
workflows.
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