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Technology Radar Element Description

Standard for the Exchange of Product model data (STEP - ISO 10303)
Application Protocol 209 “Multidisciplinary analysis and design”
Abstract
In the context of Design/Analysis integration, STEP AP209 is a standard for exchange and long term archiving of information between iterative design and analysis stages of the product life cycle.
· First edition of STEP AP209 was published in 2001 under the name “Composite and Metallic Structural Analysis”.
The primary intent of the standard is to combine CAD, CAE and PDM capabilities to enable sharing of PDM controlled composite and metallic design, analysis, and material properties information.
Augmenting shared information between design and analysis, both disciplines have separate but related product definitions allowing support of independent configuration control between the disciplines. Transfer between CAD 3D shape and CAE analysis information may be bi-directional enabling the feedback of information in the iterative design/analysis environment.
· A second edition of STEP AP209, renamed “Multidisciplinary analysis and design” was published in December 2014. 
On top of its migration to the modular architecture, STEP AP209 ED2 has enlarged its coverage beyond the STEP AP209 ED1 classical Finite Element Analysis capabilities:
· CFD, mainly based upon the CGNS standard;
· Generalized structured and unstructured analysis and mesh capabilities, developed under the European Union GEM program;
· Complete discrete/continuous mathematical field representation capability, based upon the David Taylor Labs/Boeing DT-NURBS package.
The result is that STEP AP209 ED2 addresses now a much wider set of multi-disciplinary analysis and optimization problems.

Example scenarios
· Supplier analysis data exchange;
· Long Term Archiving of mesh models/analysis results, in close relationship with the CAD model they base on;
· Multi-disciplinary design and optimization;
· Simulation Data Management.

Responsible organization
ISO TC 184/SC 4 for base standard.
Lead Organization within ASD 
ASD Strategic Standardization Group - contact: Yves Baudier (33) (0)1-46-97-37-32 
Other stakeholders – by function/organization
AIA, PDES Inc.
Business Justification
In all industries (such as aerospace, automotive, and ship building), design of complex structures is more and more simulation-driven. In the context of Concurrent Engineering and Extended Enterprise, design and analysis information of growing size needs to be exchanged and managed in configuration. Simulation analyses also tend to support certification processes. It will allow decreasing the time to market for new products, and it will support the long term retention of knowledge, and traceability of new virtual simulation processes. Therefore there is a strong need for interoperable COTS solutions for Design/Analysis integration in PDM context based on an international standard.

On top of that, sharing a common data structure between various engineering analysis disciplines (such as structure analyses, CFD, and thermal) enables multidisciplinary analyses and optimizations that are the ultimate objective of STEP AP209 ED2.
STEP AP 209 is implemented at three different levels:
1. Mono disciplinary simulation tools;
2. Simulation Data Management;
3. CAE Services. 

Description of activity/deliverables  
Activities
· Published standard is maintained by ISO 
· Individual ASD members participate through their national committees and through other related standardization projects or industrial programs.
· PDES Inc project “Engineering Analysis”
· ProSTEP iViP CAE services based on AP 209 ED1.

Deliverables 
· ISO 10303-209 ED1: 2001
· ISO 10303-209 ED2: 2014
· Recommended Practices for STEP AP 209 ED1 (June 25, 1999)
· Recommended Practices for STEP Composites (June 2013)
· Recommended Practices for CAD: same than for STEP AP 203, AP214, and AP242.

Business benefits
1. Collaborative analysis and design: Companies using different CAD and FEA systems will be able to exchange engineering design and analysis data using AP209-based standard file formats.
2. Archiving of analysis and design data: A company will be able to archive associated, configuration managed CAD and FEA data in AP209-based standard format, confident that that data can be reused in the future, whatever system changes have occurred.
3. Development of integrated systems: A company will be able to develop integrated systems combining design and analysis based upon standard interfaces built upon the AP209 schema.
4. The STEP modular approach of AP 209 ensures the interoperability with other Application Protocols, such as AP 242, AP 233 or AP 210.
Location in ASD SSG Framework
Enterprise Information - Product definition data through life
ASD SSG action plan
General STEP action plan:
· Development of ASD CAD-CAE and PLM policies with supporting STEP Implementation Guidelines targeted at supplier marketplace;
· Adoption of relevant available ISO 10303 Application Protocols as part of eBusiness framework;
· Define use cases and test cases for multidisciplinary analysis;
· Ensure coordination with European Community Aerospace R&D projects (Crescendo, TOICA, …);
· Initiation and contribution to Implementer Forum (IF) for:
· The qualification of AP 209  interfaces of PLM vendors;
· The development of AP 209 Recommended Practices, harmonized with the other relevant Application Protocols.
· Regular follow-up during SSG component standards reviews.
ASD SSG Status (updated)
This blip has been proposed during the SSG meeting in July 2013, and updated in January 2015.
Adoption Plan
ASD SSG plans to adopt AP209 once industrial demonstration is available.
ASD adoption statement 
None at this stage
ASD recommendation 
None at this stage
Link to a standards host site 
ISO TC184/SC4 - http://www.tc184-sc4.org 
Link to supporting material 
AP209 Public and Private Information Portal: www.ap209.org 
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