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What is OpenMDAQ?



OpenMDAO is a powerful tool for doing
gradient-based multidisciplinary optimization

Multidisciplinary Designh Analysis and Optimization




OpenMDAO is a powerful tool for doing
gradient-based multidisciplinary optimization

NASA designs complex multidisciplinary WISDEM and WEIS are two NREL tools
systems using OpenMDAO that use the OpenMDAO framework



You should use OpenMDAQO If you
are doing at least two of these
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using efficient derivatives in




Who's using OpenMDAQO?



At NASA, we use OpenMDAO to
design tightly coupled aircraft

Increasing fidelity

Trajectory

Thermal




At NASA, we use OpenMDAO to
design tightly coupled aircraft



Other groups have used OpenMDAO
for a variety of applications

NREL, DOE, ARPA-E: WISDEM and WEIS
wind turbine design tools

Siemens Gamesa

e Uber Elevate:

* Air Force Research Lab + Northrup Electric aircraft powertrain design
Grumman: Aeropropulsive design
optimization * Georgia Tech Research Institute, DOD:

Model based systems engineering
* Aurora Flight Sciences:

Aerostructural aircraft wing design * Academics: DTU, BYU, UC San Diego,
University of Michigan, Georgia Tech,

* ONREA: Aircraft and spacecraft design Stanford, MIT, RPI, Purdue, NTNU



Other groups have used OpenMDAO
for a variety of applications

 NREL, DOE, ARPA-E: WISDEM and WEIS
wind turbine design tools



Other groups have used OpenMDAO
for a variety of applications

NREL, DOE, ARPA-E: WISDEM and WEIS
wind turbine design tools

Raytheon: Missile design

e Uber Elevate:

* Air Force Research Lab + Northrup Electric aircraft powertrain design
Grumman: Aeropropulsive design
optimization * Georgia Tech Research Institute, DOD:

Model based systems engineering

* Aurora Flight Sciences:

Aerostructural aircraft wing design * Even more! DTU, BYU, UC San Diego,
University of Michigan, Georgia Tech,

* ONREA: Aircraft and spacecraft design Stanford, MIT, RPI, Purdue, NTNU



BYU, Ning 2021

DTU

UC San Diego, Hwang et al 2019 U of Michigan, Adler et al 2022



Why should | use OpenMDAQ?



You could propagate derivatives through
your model by hand



You could propagate derivatives through
your model by hand



You could propagate derivatives through
your model by hand but it gets untenable



Making the hard easy and the impossible hard



OpenMDAO has built-in tools to help design complicated systems
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OpenMDAO has built-in tools to help design complicated systems



How can | learn more about OpenMDAQ?



More detalls and resources

OpenMDAOQO: an open-source framework for multidisciplinary
design, analysis, and optimization. Gray, Hwang et al, SMO 2019

https://openmdao.org/

Subscribe to the YouTube: OpenMDAO and here’s a link to the
introductory video: https://youtu.be/P6bFtwf485Q

Join the mailing list: send an email with ‘subscribe’ in the
subject to openmdao-announce-join@lists.nasa.gov



https://link.springer.com/article/10.1007/s00158-019-02211-z
https://openmdao.org/
https://www.youtube.com/user/OpenMDAO
https://youtu.be/P6bFtwf485Q
https://openmdao.org/_wp_link_placeholder

Upcoming OpenMDAOQO workshop

October 24-25, 2022 in Cleveland, Ohio, USA

An opportunity for users and developers to meet and
discuss what they'd like to see from OpenMDAO

Sign up at openmdao.org



https://openmdao.org/

Thanks!

john.Jasa@nasa.gov
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