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Colored, Occurrence Nets: to model orchestrations



Petri Nets

t1
N = (P, T ,F ,M0)
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Occurrence Nets

A safe net N is called an occurrence net iff

1. No node of N is in self-conflict.

2. ≤ is a partial order

3. dte = {x ∈ N | x ≤ t} is finite for all transitions of N.

4. |•p| ≤ 1 for all places of N.



Our Model: OrchNets
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• A transition t has functions (φt , τt) that modify the token
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OrchNets: Definition

An OrchNet is a tuple N = (N,Φ,T ,Tinit)

• N : occurrence net with token attributes c = (value, date).

• Φ = (φt)t∈T : family of value functions.

• T = (τt)t∈T : family of latency functions.

• Tinit = (τp)p∈min(P) : family of initial date functions.
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In general, φt and τt are non-deterministic functions.
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Characterising Monotony..
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A structural condition for monotony...
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Unfolding W gives the occurrence net NW and a corresponding
Orchnet
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Clusters.

For a safe net N, a cluster is a minimal set c of places and
transitions of N such that

∀t ∈ c =⇒ •t ⊆ c , ∀p ∈ c =⇒ p• ⊆ c



Clusters

t2 t3t1

t1, t2, t3 are in the same cluster



Sufficient Condition for Monotony of WFnets

W : WFnet, NW : unfolding of W .

Pre-Orchnet NW = (NW ,ΦW ,TW ,Tinit) is monotonic if every
cluster c of W satisfies:

∀t1, t2 ∈ c , t1 6= t2 =⇒ t1
• = t2
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Only a very restricted class of nets are indeed monotonic.



Conditional Monotony..

Conditional Monotony: Compare execution times only for identical
responses.



In Conclusion..

• Identified and defined the problem of monotony in service
compositions.

• Insights and reconsideration into the formulation of contracts.
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• Consider more, QoS parameters in our study.
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Thank you..


