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The Pit Calculus — An Extension of the Pi Calculus for Expressing Petri Nets

HAO Ke-Gang” GUO Xiao-Qun"” LI Xiang-Ning”
U (School of Information Science and Technology, Northwest University, Xi'an 710069)
D (Laboratory o f Electronic Equipment Structure , Xidian University, Xi'an 710071)

Abstract To study the expressiveness of Pi calculus, we use it to express Petri Net systems. It
is proved that some sub-classes of Petri nets can be directly expressed in Pi calculus. However,
for general Petri Net systems, it turns out to be difficult. Therefore, an extension of the Pi calcu-
lus, named Pi" calculus, is introduced by adding a multi-primitive synchronized communication

mechanism to the one of original Pi calculus. This paper proves that all general Petri net systems
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can be expressed in Pi™ Calculus.
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puting (SOC) and business process management ( BPM)
along with increasing demand for software dependability.
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technology. However, there has been a lot of debates on
which of these models is more suitable and better. This leads
to the research of their express power (expressiveness) in ac-
ademic community.

In this paper, we study the expressiveness of the Pi cal-
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cation. Electronic Notes in Theoretical Computer Science,
2006, 159(24): 155-170

[11] Chi Yu-Liang, Lee Hsun-Ming. A formal modeling platform
for composing web services. Expert Systems with Applica-
tions, 2008, 34(2): 1500-1507

[12] Smith H, Fingar P. Workflow is just a Pi process, V2.1,
http://www. bpm3. com/picalculus. November 2003

[13] van der Aalst Wil. Pi calculus versus Petri nets: Let us eat
“humble pie” rather than further inflate the “Pi hype”. http:
//is. tm. tue. nl/research/atterns/download/pi-hype. pdf,
May 31, 2005

[14] Guo Xiao-Qun, Hao Ke-Gang, Hou Hong, Ding Jan-Jie.
Describing Petri net with inhibitor arcs using Pi calculus.
Journal of System Simulation, 2009, 20(Supplement);: 9-12
(in Chinese)
CER/NEE S MR SC Wl (AL, T8I, I Pit 55 sy i 1k 9
1) Petri . RS B4R, 2009, 20038 D)« 9-12)

[15] Hao Ke-Gang, Guo Xiao-Qun. Expression of turing ma-
chines with Pi calculus. Computer Engineering and Science,
2009, 31(10): 53-55Cin Chinese)
ORSSE R, S8/NEE. PLs B R R AL R F R LR 55
2, 2009, 31(10): 53-55)

GUO Xiao-Qun, born in 1971, Ph. D. , lecturer. Her
research interests include software engineering, service ori-
ented computation, business process management.

LI Xiang-Ning, born in 1976, Ph. D. , lecturer. His re-
search interests include workflows, business process man-

agement, pi calculus.

is of free choice net system. Based on the theorem proved in
this paper, it can be expressed in Pi calculus easily. Howev-
er, this paper presents another example of a non-free choice
net system, and uses it to explain the difficulties of express-
ing general Petri net systems in Pi calculus.

Hence, we present an extension of Pi calculus, named
Pi" calculus, by adding the so-called multi-primitive synchro-
nized communication mechanism to the one of the original Pi
calculus. The formal definitions of process expression syn-
tax, structural congruence, reduction (reaction) rules of Pi*
calculus and the concept of strong expression are presented in
this paper. It is shown that general Petri net systems can be
strongly expressed in Pi' calculus. It is also pointed out that
the variousexpressions of Pi' calculus can express more de-
tailed dynamic semantics of Petri net systems.
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