
Petri net based Async Design 
with

Alex Yakovlev
Talk given at ASYNC Summer 

School 2024
1

Energy drives 
logic

µSystems Research Group



The role of Petri nets  in design 
process

2

Algorithmic
Behaviour
(CHP etc.)

Logic
Circuit
(netlist)

Layout
(GDI)

Models: 
Petri nets 

(STG), State 
graphs

Synthesis, 
Transformation, 
Verification, 
Visualisation 

Why Petri nets (STGs)?

Because they have simple 
graphical capture, sufficient 
expressive power (concurrency, 
choice, and/or causality etc), yet 
rigorous formal semantics (state 
spaces, binary encoding, etc) to 
represent key properties such as 
liveness and safety (e.g. 
deadlocks, hazards, fairness).
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Outline
Brief introduction on Petri nets (see separate handout)
Overview of the synthesis flow
 Specification
 State graph and next-state functions
 State encoding
 Implementability conditions
 Speed-independent circuit
 Decomposition of complex gate solutions
 (Relative) timing optimization

PLUS, throughout the talk we’ll use 
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Book, papers and synthesis 
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PETRIFY book)

Poliakov, I., Khomenko, V., Yakovlev, A. (2009). WORKCRAFT – A Framework for Interpreted 
Graph Models. In: Franceschinis, G., Wolf, K. (eds) Applications and Theory of Petri Nets. PETRI 
NETS 2009. Lecture Notes in Computer Science, vol 5606. Springer, Berlin, Heidelberg. 
https://doi.org/10.1007/978-3-642-02424-5_21

Sokolov, D., Khomenko, V. Mokhov, A., (2016). WORKCRAFT – Ten years later. In: This 
Asynchronous World. Essays dedicated to Alex Yakovlev on the occasion of his 60th birthday 
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Petrify and Workcraft:
http://www.lsi.upc.es/petrify

• http://workcraft.org

http://www.lsi.upc.es/petrify
http://workcraft.org/

