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Technology Radar Element Description


Modelica
Abstract

Modelica® is a non-proprietary, object-oriented, declarative, equation based language to conveniently model complex physical systems containing, e.g., mechanical, electrical, electronic, hydraulic, thermal, control, electric power or process-oriented subcomponents..
Modelica is a free language developed by the (non-profit) Modelica Association since 1996. The Modelica Association develops also the a free library for multi-domain models: the Modelica Standard Library.

The Modelica design effort was initiated in September 1996. The goal was to develop an object-oriented language for modeling of technical systems in order to reuse and exchange dynamic system models in a standardized format. Modelica supports behaviours described by differential, algebraic, and discrete equations, enabling a large spectrum of 0D/1D simulations. 3D simulation based on partial differential equations (e.g. FEM, CFD) is not supported, but results of such simulations can be integrated (e.g. using surrogate models).
Modelica is designed to be domain neutral and, as a result, is used in a wide variety of applications, such as fluid systems (for example, steam power generation, hydraulics, etc.), automotive applications (especially powertrain) and mechanical systems (for example, multi-body systems, mechatronics, etc.). 

Main CAD/CAE vendors have developed a Modelica-based offer (e.g. CATIA DBM from Dassault Systèmes, AMESim from Siemens LMS). 
Example scenarios

· ECS sizing considering Aircraft aerothermal behavior 
· Powertrain performance analysis
Responsible organization

Modelica Association.
Lead Organization within ASD 

ASD SSG SDM interoperability WG - contact: Yves Baudier +33 146973732 

Other stakeholders – by function/organization

-
Business Justification

In all industries (such as aerospace, automotive, and ship building), design of complex structures is more and more simulation-driven. Different types of models are developed all along the development life-cycle, including functional models used to describe control-command logic and behavioural models used to describe physical behavior (e.g. thermal, mechanical, electromagnetics), that need to be exchanged, reused and interoperable. 
Modelica provides a standard language and the basic mechanisms (e.g. model interfaces) to organize and run system-level simulations involving models from heterogeneous domains. 

Description of activity/deliverables  

Activities

Activities of the Modelica Association are organized in Modelica Association Projects:
· Modelica Language: development, standardization and promoting of the object-oriented modeling language Modelica to model and simulate multi-domain cyber physical systems in a convenient way. 

· Modelica Libraries: development and promotion of open source Modelica libraries to provide Modelica model components in many domains based on standardized interface definitions. The libraries developed in this project include package "Modelica" (also called "Modelica Standard Library") and package "ModelicaReference". 

· Functional Mockup Interface: development, standardization and promoting the Functional Mockup Interface (FMI) definition, one result of the ITEA2 project MODELISAR. The intention is that dynamic system models of different software systems can be used together for software/model/hardware-in-the-loop simulation, for cyber physical systems, and other applications.
Deliverables 
· Modelica 3.3 released in May 2012.
Business benefits

1. Ability to reuse and exchange dynamic system models in a standardized format and to link models from heterogeneous domains (control, mechanical, thermal, etc)..
Location in ASD SSG Framework

Enterprise Information - Product definition data through life

ASD SSG action plan

Linked to ASD SSG "SDM interoperability" action plan:

· Define use cases and test cases for multidisciplinary analysis;
· Ensure coordination via liaisons with European Community Aerospace R&D projects (Crescendo, TOICA, …);
· Preparation of the Implementer Forum for the development of the related Recommended Practices.
· Regular follow-up during SSG component standards reviews.

ASD SSG Status (updated)

This blip has been proposed during the SSG meeting in July 2013

Adoption Plan

None

ASD adoption statement 

None

ASD recommendation 

None

Link to a standards host site 

Modelica Association – www.modelica.org 

Link to supporting material 

Modelica Association - www.modelica.org/documents 
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