
 

Analysis of Distributed Systems 

Description 

The goal of the subject is to give an overview for the student about how can we explain the 

parallel behaviour by algebraic methods and Petri-nets, and how work applications based 

on that models in practice. 

The basic concepts of the course are processes, computational processes, parallelism, 

operations of processes, compositions of processes and properties of processes (liveness, 

deadlock-free, etc.). The theory of Petri-nets is explored more partially with many 

modelling example. The behavioural and structural properties, methods of analysis, famed 

subclasses and relationships between these subclasses are investigated. We define 

theorems about liveness, safetyness and reachability and present transformation, which 

preserve these properties. The course introduces the Petri-boxes, a special class of Petri-

nets, which help us to model the program structures (sequences, branches and loops). Some 

tools for simulation and analysis of Petri-nets are also investigated. The second part of the 

course introduces the theory of algebraic models through a given example. The properties 

of the models, the methods of descriptions of processes and the possible compositions are 

examined. The denotational, operational and axiomatic semantics of the model is given 

and the relationships of these different descriptions are investigated. Teaching methods: 

There will be lectures introducing the formal specification and properties of Petri nets and 

algebraic models and exercises where the students will create concrete examples. There 

will be also programming exercises where the students can use the learned methods. 
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