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The design process of aerospace systems always dealt with multiple factors belonging to different disciplines, being often characterized by conflicting demands as functionality, performance, cost and safety. Actually the Model Based Systems Engineering (MBSE) is applied to the design process of complex systems because of the capability of managing and tracing customers' and stakeholders' needs as well as constraints and technical requirements directly within the modelling activity. It allows to predict the system behaviour in several operating conditions, enabling the creation of a consistent model of system, which can be easily applied for verification purposes in all lifecycle phases. This estimation is usually performed by means of a number of tools that are often used separately to investigate specific issues of the analysis. The main drawback of collecting a large number of resultscoming from several sources is that as soon as the system specifications are written, very seldom they can be easily harmonized and included into a final list. This limit might increase the risk of having blank spots and lowers the advantages of the MBSE approach. Therefore a better way to face this problem is to enforce tool's integration, by overcoming some problems related to connection and interoperability. Pursuing the instantiation of a heterogeneous simulation, i.e. a simulation based on interoperability standards, being capable of enabling the communication among tools, is currently a key issue of the development of MBSE. To investigate the real potentiality of this approach and to show its consistency, this methodology was tested and applied within the frame of the ARTEMIS Joint Undertaking project “CRitical sYSTem engineering AcceLeration” (CRYSTAL). The CRYSTAL project addresses the challenge of providing a generic method and tool framework for the engineering of complex systems, based on an industry wide accepted Interoperability Specification.This envisaged specification aims at defining an industry-wide accepted standard for connecting tools, based on linked-data principles and open Web technologies. To ensure wide acceptance, the Interoperability Standard will be defined mainly as collection and extension of existing ones such as OSLC (Open Services for Lifecycle Collaboration) or FMI (Functional Mock-up Interface). A preliminary design of a de-icing system for a regional turboprop was developed as a Public Use Case of the CRYSTAL Aerospace domain by a working group composed by academic partners, aerospace industries and IT companies. Requirement analysis, functional modelling and physical modelling were performed for two alternative de-icing concepts. In parallel, activities have started to connect modelling, simulation and trade-off analysis tools via the CRYSTAL Interoperability Standard, to support the envisioned trade-off analysis and the related simulation process. Simulation and trade-off results for the public aerospace use case are herein presented, together with the proposed approach for heterogeneous simulation, trade-off analysis, and for extensions of the standards used for integration of tools, namely the FMI and OSLC.



Heterogeneous simulation based on standards: deepening interoperability in trade-off analysis approach for aeronautical application / Mitschke, Andreas; Brusa, Eugenio; Cala', Ambra; Ferretto, Davide; Pessa, Claudio; Bachelor, Gray. - ELETTRONICO. - (2015), pp. 1-20. (Intervento presentato al  convegno XXIII Conference of the Italian Association of Aeronautics and Astronautics - AIDAA2015 tenutosi a Torino nel 17-19 November 2015).





		
	




	
	
		
			
			
			
			
			
			
				
					
					
				
			
				
					
					
				
			
				
					
					
				
			
				
			
				
			
				
			
			
			
			
			
			Heterogeneous simulation based on standards: deepening interoperability in trade-off analysis approach for aeronautical application

			




























	
	


	
		
		
		
		
	





	
	
	
	
	
	
	
		
		
		
		
		
			
			
			
		
		
		
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
		
		
		
	


Mitschke, Andreas;BRUSA, Eugenio;CALA', AMBRA;FERRETTO, DAVIDE;Pessa, Claudio;Bachelor, Gray

	
		
		
	



			2015

			

			
				Abstract

				The design process of aerospace systems always dealt with multiple factors belonging to different disciplines, being often characterized by conflicting demands as functionality, performance, cost and safety. Actually the Model Based Systems Engineering (MBSE) is applied to the design process of complex systems because of the capability of managing and tracing customers' and stakeholders' needs as well as constraints and technical requirements directly within the modelling activity. It allows to predict the system behaviour in several operating conditions, enabling the creation of a consistent model of system, which can be easily applied for verification purposes in all lifecycle phases. This estimation is usually performed by means of a number of tools that are often used separately to investigate specific issues of the analysis. The main drawback of collecting a large number of resultscoming from several sources is that as soon as the system specifications are written, very seldom they can be easily harmonized and included into a final list. This limit might increase the risk of having blank spots and lowers the advantages of the MBSE approach. Therefore a better way to face this problem is to enforce tool's integration, by overcoming some problems related to connection and interoperability. Pursuing the instantiation of a heterogeneous simulation, i.e. a simulation based on interoperability standards, being capable of enabling the communication among tools, is currently a key issue of the development of MBSE. To investigate the real potentiality of this approach and to show its consistency, this methodology was tested and applied within the frame of the ARTEMIS Joint Undertaking project “CRitical sYSTem engineering AcceLeration” (CRYSTAL). The CRYSTAL project addresses the challenge of providing a generic method and tool framework for the engineering of complex systems, based on an industry wide accepted Interoperability Specification.This envisaged specification aims at defining an industry-wide accepted standard for connecting tools, based on linked-data principles and open Web technologies. To ensure wide acceptance, the Interoperability Standard will be defined mainly as collection and extension of existing ones such as OSLC (Open Services for Lifecycle Collaboration) or FMI (Functional Mock-up Interface). A preliminary design of a de-icing system for a regional turboprop was developed as a Public Use Case of the CRYSTAL Aerospace domain by a working group composed by academic partners, aerospace industries and IT companies. Requirement analysis, functional modelling and physical modelling were performed for two alternative de-icing concepts. In parallel, activities have started to connect modelling, simulation and trade-off analysis tools via the CRYSTAL Interoperability Standard, to support the envisioned trade-off analysis and the related simulation process. Simulation and trade-off results for the public aerospace use case are herein presented, together with the proposed approach for heterogeneous simulation, trade-off analysis, and for extensions of the standards used for integration of tools, namely the FMI and OSLC.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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