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ABSTRACT 

Modeling of system properties deals with formally 
expressing constraints and requirements that influence and 
determine the structure and behavior of a system. System 
Property Models enable the verification of system properties 
through real or simulated experiments so as to support their 
evaluation during system design and their monitoring during 
system operation. However, several challenges should be 
addressed to effectively handle systems properties, ranging 
from conceptual properties representation to tracing and 
verification. In this context, the tutorial aims at discussing these 
main challenges and presenting some promising solutions by 
focusing on those resulting from recent Systems Engineering 
research efforts. In particular, a proposal on how to model 
formal requirements in Modelica for simulation-based 
verification is presented. The approach is implemented in the 
open source Modelica_Requirements library. It requires 
extensions to the Modelica language that have been 
prototypically implemented in the Dymola and Open-Modelica 
software. The design of the library is based on the FOrmal 
Requirement Modeling Language (FORM-L) and on industrial 
use cases developed in the context of the ITEA3 MODRIO 
(Model Driven Physical Systems Operation) Project 
(https://itea3.org/project/modrio.html) involving 38 partners of 
six different European countries. 
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