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- Formal Methods, Programming Languages Design and Semantics  
Software Solutions for Smart City: 
- eBusiness, eAdministration, eHealth, Medical Databases 
- NetZeRo – Climate Neutral principles based Smart Traffic solutions and Urban Traffic Image Processing   
- Cloud infrastructure based integrated architectures 
- AI based green digital transformation techniques for public administration 
Semantic Models and Technologies   
- Nature Inspired Models of Computation: Membrane Computing, DNA Computing  
- Global Computing (GC), Image Processing in GC Context  
Computational models based on Big Data and predictive analysis 
- mathematical models of predictive analysis 
- computational models 
AI based computational models for the domain of insurances 
- Predictive Analysis based on telematic data, for the domain of insurances 
- Clustering techniques, association rules, and attribute dependency mining applied in car insurance 
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11052/18.09.2007; (2007-2010).  
Computational models based on Big Data and predictive analysis for the platform 24BrokerRo – POC/AP1, no 
378/390054/01.10.2021 (2021-2023) 
NetZero Cities – “National Competence Center  for the development of climate neutral and Smart Cities”, code 
6/16.11.2022 Contract no. 760007/30.12.2022/Component Project P2 (Sustainable Energy and Environment)/WP2 & 
Component Project P4 (Smart Mobility and Infrastructure)/WP2 
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Significant solutions: 
Continuation semantics for concurrency, concurrency semantics in continuation-passing style, denotational semantics for 
nature inspired models of computation (membrane computing, DNA computing), denotational semantics for multiparty 
interactions, denotational semantics for models of global computing, Quantitative Programming (or Performance 
Evaluation Programming) – a programming paradigm providing support for performance analysis and formal verification 
of concurrent systems using model checking techniques 
 

Products and technologies: 
Prototype interpreters for mobile objects, process calculi and nature inspired models of computation 
Prototype interpreter for a concurrent language which supports the quantitative programming paradigm 
Prototype interpreter for a control flow subset of BPMN 2.0 
Prototypes for medical image processing in global computing context 
Communication prototypes for smart sensor networks  

  The offer addressed to the economic environment 

R & D Formal design of reliable distributed software systems and programming languages 

Consulting Formal design of reliable distributed software systems and programming languages 

Training Software Engineering: software development paradigms, UML class diagrams and OO analysis, 
modeling interaction and behavior, architecting and designing software, software testing techniques and 
strategies, PRISM probabilistic model checking  
Advanced Topics in Software Engineering and Programming Languages: formal methods, 
denotational and operational  semantics, stochastic process algebras, type systems 
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