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Pi-Calculus Link Passing Mobility



Qutline

The Pi-Calculus
Processes (based on patterns)
Interactions (among processes)

Tooling (incl. live demo)



The Pi-Calculus



Grammar

® The Pi-Calculus consists of agents that use
names for synchronization:
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Link (Name) Passing

® Names can be sent via other names
representing channels:

2(a).0 | (2).0
® Received names can represent channels:

z(a).a(y).0 | x(2).Z(c).0



Scope Extrusion

® The scope of restricted names can be
extruded (i.e. extended):
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Processes



Process Patterns

® Business processes can be divided into
patterns

® Common catalogue: Workflow Patterns

® We provide formal representations of
these patterns

® Can be used to formally represent business
processes



Basic Control Flow
Patterns




Advanced Control Flow
Patterns (subset)
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More Patterns

® Arbitrary Cycles
def — def —
A = a.(-).b.0 becomes A = a.((-).b.0 | A)

® Deferred Choice

® Milestone



Algorithm

® Mapping BPDs to Pi-Calculus (sketch):

® Each flow object is represented by an agent
identifier according to the semantics of the pattern
It represents

® Each sequence flow is represented by a restricted
name used as pre- and postcondition for the flow
objects

® A global agent for the whole system is defined



Example
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Interactions



Interactions

® Formalized business processes can be
enhanced for interactions

® Questions:
® How to represent message flows!
® How to represent dynamic binding?

® How to represent correlations!?
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Dynamic Binding and
Correlations

® |dea:

® Pi-Calculus names are used to represent
message flows between a humber of
processes

® A combination of link passing mobility and
scope extrusions realizes dynamic binding
directly



Correlations

® A can invoke B several times

® Correlations managed by the restricted
name ch:

AY yeh b{ch).(ch(r).A"| A)
B Y urb(ch).(r.ch(r).0 | B)



Send Interaction
Pattern

® Send:

AY () Chimsg).0
® Static binding:
1Y veh (A B
® Dynamic binding:

= viookup (lookup(ch).A | E)




Tooling
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PiVizTool
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Conclusion



Summary

® We introduced how the pi-calculus can be
applied to BPM

® Processes based on formalized patterns

® |nteraction among them, incl. dynamic
binding

® Jooling
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