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Topics for Today
• Transition systems

• Executions
• Algorithms

• Local
• Distributed

• Asynchronous model
• Synchronous model

Source: Tel 2
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Labeled transition system
Labeled transition system
1. Configurations (system state)

• for each node a local (process) state
• virtual concept: when transitions take positive amount of time, 

then the system may never be in a stable configuration.

1. Labeled transitions
• represent the state changes caused by the execution of an event 

by one of the nodes of the system.
• event is added as a label to the transition

• Communications
• computations



7 March 2011 ISE 435: Distributed Algorithms in Network Communication  4

Transition systems
A transition system is a triple (C, →, I) where
1. C is a set of configurations
2. →  ⊆ C × C is a binary transition relation

1. We write γ → δ instead of (γ,δ) ∈ →
2. We write        for the reflexive transitive closure of →

3. I  C is the subset of ⊆ initial configurations

A configuration γ is terminal, when there is no δ such that 
γ→ δ. A configuration δ is reachable from γ when γ       δ.
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Executions
Let S = (C, →, I) be a transition system. Let C∗ denote the 

set of finite sequences of configurations. Let Cω denote 
the set of infinite sequences of configurations.

A sequence s  C∈ ∗ U Cω is maximal, when it is infinite, or 
when it is finite and ends in a configuration γ for which 
there is no configuration d such that γ → δ.

An execution E of S is a maximal sequence (γ0,γ1,γ2, …) such 
that γ0  I and ∈ γi → γi+1, for all 0 <= i.
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So far
• Transition systems

• Executions
• Algorithms

• Local
• Distributed

• Asynchronous model
• Synchronous model
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Distributed algorithm
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Local Algorithm
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Asynchronous Communication Model
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Synchronous Communication Model


