N soEING NIST Model Based Enterprise Summit 2018 NIST

National Institute of
Standards and Technology

/— U.S. Department of Commerce
__-‘-——-_______ \

The System Engineering Vee -
Is It Still Relevant in the Digital Age?

Daniel Seal Don Farr
Senior Manager, PLM Senior Technical Fellow
The Boeing Company Boeing Research & Technology
2 St. Louis, MO, USA The Boeing Company
= Huntsville, AL, USA April 4 2018
e )
Jason Hatakeyama Scott Haase
BDS Chief Architect Boeing Designated Expert,
and Director, PLM Systems Engineering
The Boeing Company The Boeing Company
El Segundo, CA, USA Mukilteo, WA, USA

BOEING is a trademark of Boeing Management Company. - i ~ ~ .
Copyright © 2018 Boeing. Al rights reserved. AppIOVEd for Public Release (RRO| 18-00101 BDS) Boelngil\/lBEisymboliNIST7201804O4.pptx | 1



Summary
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Background - The Traditional SE “V’ Symbol
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Tenets for Depicting the SE Process in an MBE

» Represent MBE as a multi-
dimensional, iterative process
encompassing both physical
and virtual implementations

= Reflect the integrated nature
of MBE, linked with feedback
to related lifecycle elements

= Show relationships spanning
business domains (e.g. Product,
Production, Service & Support)

= Communicate how SE process
Is different by using MBE

= Easy to understand, but
flexible and tailorable
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Option 1 - Time-Based SE with Feedback Across “V”

" Increased level of detall,
to identify specific
processes, products and
prescribed timing

= Doesn't address known
weaknesses of SE “V”
symbol to represent MBE

= Introduces several
additional issues
related to complexity
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Option 2 - SE of Product and Production System
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Option 3 - System and Detailed Design in MBE

» Describes MBE process,
similar to the SE “V”

* Emphasis on central MBE
linking information/design
throughout the lifecycle

* MBE links all development
states around outside of
the Diamond
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Option 5 - Cyber-Physical MBE

Digital Twins

* The bottom-half of the Diamond
represents Physical System
(retaining traditional SE “V” flow)

Virtual

* The top-half of the Diamond
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* The interior of the Diamond
represents the “Digital Thread”
linking models/simulations
(Digital Twins) to the design
of the physical systems

Physical
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Option 6 - Model-Centric Product Realization
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Summary
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