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• Rohan Rana
• Joined Boeing in 2008 as a Propulsions Engineer
• Transitioned to 787 ECS Certification 
• Aerodynamics Analyst for Commercial Aircraft
• Data Distribution Process Engineer 
• Visualization/Physical Integration Process Engineer
• SME for TDP development and delivery in Boeing 
• SME for Product Definition Data and engineering data integration
• SME for Visualization capabilities, processes, and technology 
• SME for MBD and visualization data standards

Presenters Bio: Rohan Rana
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• Timothy Suhr 
• Joined Boeing 33 years ago as an Electrician Assembler Installer. 
• Re-Trained and Re-assigned from the Shop Floor to Engineering.
• Worked drafting for 737 / 757 Wire and Equipment Installation.
• Worked pre-conversion to DCAC/MRM
• Supported Electrical at DCAC/MRM core.
• Returned for 737 NG Production Design.
• Asked to work V5 Processes and Tools development.
• Moved to IT to oversee electrical design application testing and quality.
• Named the 737 SME for processes and tools implementation in March 2015. 
• In August of 2021 Tim moved to Airplane Level Engineering Integration (ALEI) for Model Based 

Definition (MBD) where he continued work for electrical but also restarted working industry standards 
for EWIS (Electrical Wiring Interconnection System) Interoperability Forum (EWIS-IF) and the Computer-
Aided-"x" (Design, Manufacturing, Inspection) Implementor Forum.

Presenters Bio: Tim Suhr
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• Value of standards to Boeing
• Standards Overview
• High Level strategy
• Work with Standards Committees
• Processes Implementation for Standards
• Tool Chain Overview
• Industry/Supply Chain
• Integrations with other MBD Standards
• MBD Visualization Standards
• Future Vision 
• Q/A

Agenda
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• Built on open standards 
• Recognize multiple views of the data
• Provide data security
• Protect intellectual property
• Independent of process
• Independent of tools
• Independent of language
• Complete and Unambiguous Data Model for Multi Disciple Design data exchange and 

long term archiving.
• Testing in a closed, trusted environment
• Early detection of errors leads to faster development cycles
• Beta-testing with other systems enhances product interoperability &robustness 
• Prioritized User requirements, and common implementation approaches agreed.

Value of standards to Boeing
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Data Standard
• Standard creation
• Participation in 

Standards 
organization

• Recommended 
Practices

Boeing 
Processes
• Best Practices
• Design Guides
• Modeling 

Standards
• Validation criteria

Tool Chain
• Data pipeline Tools
• Translation and 

Validation 
• Distribution Tools 

Industry / 
Supply Chain
• Partners, 

Suppliers, 
Customers, 
Regulators, etc. 
ability to accept 
Standards

MBD Standards Implementation Challenges
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Standards Overview
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MBD Standards High Level strategy
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• Boeing works within the various Implementor's Forums by working with other 
companies from the Aerospace industry by providing requirements through 
committees within PDES and Provide Votes from the USTAG.

• PDES and others (AFNeT, ProSTEP iViP) Provides Requirements to the 
Implementor's Forum that are worked by both User’ Group and Implementor‘s
Group.

• A&D Action Group Consolidate Requirements PLM Software Vendors
• MBE Demonstrator RM

Boeing Work with Standards Committees
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• AP242e1
• Superseded by next edition (2014)

• AP242e2
• Current and active edition (2020)
• New & enhanced as noted

• AP242e3
• Next edition in review (2022/3)
• Major corrections with minor 

enhancements.
• AP242e4

• Work nearing completion (2023)
• AP242e5

• Awaiting for the plan and kick off

AP242 Standards Development/Status
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• The following list gives an overview about the vendors who actively participate in 
the CAx-IF or EWIS-IF testing and technical meetings.

• Autodesk
• CT CoreTechnologie
• Dassault Systèmes
• Datakit
• Elysium
• EMCoS
• International TechneGroup
• Kubotek
• Siemens PLM
• Open Design Alliance
• Techsoft 3D

Boeing design guide/practices implementation of AP242

https://www.autodesk.com/
https://www.coretechnologie.com/
https://www.3ds.com/
https://www.datakit.com/
https://www.elysium-global.com/
https://www.emcos.com/
https://www.iti-global.com/
https://www.kubotek3d.com/products
https://www.plm.automation.siemens.com/global/en/
https://www.opendesign.com/
https://www.techsoft3d.com/
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• As we venture down the journey of adopting industry standards; how we 
conduct our business needs to evolve.

• We are evolving our internal processes to create an environment where data 
standards will thrive and become the norm:

• Best Practices (Why)
• Design Guides (How)
• Modeling Standards (What)
• Validation Criteria (Quality)

• Creating an internal ecosystem of processes, training, and tools engineers can 
design and create MBDs that will enable the usage of standards. 

Boeing Processes
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• Many tools from CAD authoring to data distribution are needed.
• Multiple data pipelines necessary to distribute data for downstream delivery.
• Required to deliver data in many formats ranging from 3DPDF, STEP, Native 

CAD, JT, and other lightweight visualization formats.
• Data standards present an opportunity to streamline and consolidate 
• Currently Boeing is developing and deploying new tools to create and 

consolidate standards based data pipelines.

Tool Chain 

Source Data 
Repository / 

PLM

Data 
Translation 

Module

Data 
Distribution 

System

Downstream
delivery
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• Internal implementation of standards is only a piece of the puzzle. 

• The full potential and value of implementing data standards can only be achieved 
if the standards are used for data exchange internally and externally. 

• MBD delivery is currently fractured with deliveries in formats ranging from Native 
CAD, 3DPDFs, STEP AP203, STEP AP242, and various combinations there of.

• Boeing currently working with partners, suppliers, customers, and regulators for 
adopting STEP AP242 and other MBD data standards. 

• Boeing will begin by delivering AP242 MBD data in addition to existing data 
deliveries for select group and expand from there.

Industry/Supply Chain Collaboration
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• Historically TDP deliveries have been costly and time consuming. 
Standardization is needed.

• TDPs standardization is becoming a requirement lead by Gov’t customers

• Mil-STD-31000 is requiring neutral standards based MBD data formats

• Digital Twin data is becoming a requirement for future contracts 

• STEP AP242 and 3DPDF are becoming the primary delivery mechanisms for MBD

• Boeing developing new 3DPDF/STEP capabilities to conform with MIL-STD-31000

Technical Data Packages
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• 3DPDF/PRC:
• 3DPDF is a major MBD standard for sharing data supporing PRC and U3D (obsolete) formats
• PDF consortium in discussion making STEP a supported format (and JT)
• Boeing is process of transitioning from U3D to PRC based 3DPDFs

• STEP AP209: Composite and metallic structural analysis and related design
• Analysis (FEA, FEM, CFD) standardization is a major challenge
• Integration between AP209 and AP242 will be essential for Digital Twin/Threads
• Boeing currently developing AP209 strategy

• STEP AP210: Electronic assembly, interconnect and packaging design
• Boeing in process of developing standard practices to implement AP210

• AP233: Systems engineering
• Boeing in process of implementing AP233 for systems engineering modeling with SysML

Integrations Between MBD Standards
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• Visualization of MBD data is a significant challenge especially for the large scale 
nature of our products (commercial aircraft, launch systems, etc)

• Visualization needs range of visualizing a digital twin of the entire product or 
production system on desktops to models in augmented reality

• Advanced visualization technologies such as VR/AR necessitate new data 
pipelines and optimizations; being standards based is essential

• Boeing is working with industry organizations to further develop visualization 
standards (e.g. glTF, USD) to better integrate with MBD data and enable digital 
threads which do not rely on proprietary closed data formats

MBD Visualization
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• Data Interoperability is based on open standards minimizing costs of exchange

• Moving beyond file based standard to database standards and enabling 
interoperability of digital twin/thread data

• Liberating data from closed systems/walled gardens freeing companies to adopt 
new technologies and tools faster

• Digital Enterprise which is standards based enabling digital twins/threads across 
the entire business integrating multiple domains across design, analysis and 
support & services. 

Future Vision 
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SLIDE 17: Q/A
Questions and Answers
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SLIDE 17: Q/A
Backup Slides
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Slide 3: Boeing High Level strategy (Rohan/Tim) 
[just a high level of how we’re approaching this]
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