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Course description 

The aim of this course is to demonstrate how computational devices can be used to describe 

complex, distributed networks. With the advancement of new technologies in distributed 

computing such as peer-to-peer networks, Service-Oriented Architecture, web services, cloud 

computing and web search, the need to integrate computing resources of many types into 

ongoing computations has become an increasingly difficult task to manage. Furthermore, 

availability on demand, robustness and fault tolerance have to be guaranteed. Results obtained 

in the past few years in the areas of peer-to-peer networking, web search and network clustering 

will be summarized and further research directions will be proposed. The course will respond 

to various questions arising in the theory of complex systems, in addition, due to the novel 

approach, new relationships will be revealed between diverse phenomena in complex systems 

and different formal language theoretical tools, contributing thus, to the development of new, 

unconventional computational models on distributed architectures.  

 

Schedule and syllabus 

 

Lectures 1-2 (2 hours): The unconventional approach 

 

The notion of complex, distributed networks. Self-organizing property. Network modelling 

paradigms (random networks, small worlds, scale-free networks). Introduction into devices in 

the area of unconventional computing. 

 

Lectures 3-4 (2 hours): XACML-based access control management in distributed 

networks 

 

Access control management. The eXtensible Access Control Markup Language (XACML) 

policy specification (rule and policy combining algorithms). The computational approach: 

developmental systems, networks of multiset string processors, configurations, configuration 

transitions, context conditions, population growth functions, communication functions. 

Definition of different security needs at varying levels of granularity. Information dynamics 

and access control related consequences.  

 

Lectures 5-6 (2 hours): Web search 

 

Topic specific crawlers. Aging of the web environment. The computational approach: regulated 

rewriting devices, eco-foraging systems (appearance checking feature). The power of eco-

foraging systems. Efficiency of goal-oriented crawlers in different graph topologies. 

Comparison of the selective learning algorithm and the reinforcement learning algorithm. 

 

 



 

Lectures 7-8 (2 hours): Network clustering 

 

Bottom-up-clustering algorithm. The computational approach: introduction of different 

dynamic team constitution modes in eco-grammar systems. Hierarchies and relationships (with 

language classes of the Chomsky hierarchy and developmental systems) given the various team 

constitution modes. The power of team cooperation. 
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Grading 

 

Students can earn a credit for the course through a take-home final exam. 

 


