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Abstract Metamodelling has become a crucial technique to handle the complex- 

ity issues in the software development industry. This paper critically reviews and 

systematically classifies the recent metamodelling approaches to show their current 

status, limitations, and future trends. This systematic review retrieved and analyzed a 

total of 1157 research studies published on the topic of metamodelling. The retrieved 

studies were then critically examined to meet the inclusion and exclusion criteria, 

in which 69 studies were finally nominated for further critical analysis. The results 

showed that the main application domains of metamodelling are the cyber-physical 

and safety-critical systems development. Moreover, the majority of used approaches 

include metamodels formalization, adding spatial and time semantics, and consider- 

ing nonfunctional properties. Further, the main trends of metamodelling development 

include the support of complex systems, behavior modeling, and multilevel model- 

ing. The results of this systematic review would provide insights for scholars and 

software engineering practitioners looking into the state-of-the-art of metamodelling 

and assist them in improving their approaches. 

Keywords Metamodelling - Software engineering - Systematic review 

M. Fatehah 

Faculty of Computing, Universiti Malaysia Pahang, Gambang, Malaysia 

e-mail: murnifatehah @gmail.com 

V. Mezhuyev 

Institute of Industrial Management, FH JOANNEUM University of Applied Sciences, 

‘Werk-VI-StraBie 46, 8605 Kapfenberg, Austria 

e-mail: vitaliy.mezhuyev @th-joanneum.at 

M. Al-Emran (<) 

Department of Information Technology, Al Buraimi University College, Al Buraimi, Oman 

e-mail: mustafa.n.alemran @gmail.com 

© Springer Nature Switzerland AG 2021 3 

M. Al-Emran et al. (eds.), Recent Advances in Intelligent Systems 

and Smart Applications, Studies in Systems, Decision and Control 295, 

https://doi.org/10.1007/978-3-030-47411-9_1


