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Survey on Formal Modelling and Quantitative Analysis Methods for Complex Systems

WANG Huiqgiang, LIN Yang and LYU Hongwu

College of Computer Science and Technology,Harbin Engineering University, Harbin 150000, China
Abstract Formal modeling is an important fundamental method of system verification and performance analysis. It can be utilized
to evaluate the feasibility and performance boundaries of the system as early as in the design phase and is widely applied for ab-
stract simulation and theoretical analysis of various complex systems. Because the system interaction is gradually shifting towoard
diversification and dynamism, this exacerbates complexity and uncertainty. Starting from the common evaluation criteria of formal
modeling, this paper summarizes the advantages and disadvantages of different common formal languages and their analysis me-
thods, providing technical references for formal modeling of complex systems. Firstly, this paper proposes a framework of evalua-
tion metrics for formal modeling and solution methods. Secondly,it classifies the existing formal methods and discusses the imple-
mentation principles,advantages, limitations,and application scenarios of different methods. Thirdly,it compares the current typi-
cal solving methods around the state space explosion problem in the model-solving process and analyzes the performance in differ-
ent scenarios based on the metrics selected. On this basis, this paper examines two typical application scenarios based on process
algebra technology. Finally, this paper summarizes the research hotspots in formal modeling and quantitative analysis and provides
a preliminary outlook on the research trends.

Keywords Performance evaluation, Formal modelling, Complex system, Model solution, State space explosion
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Advantages and limitations of state aggregation technology
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Table 4 Advantages and limitations of the stochastic simulation technique
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