














6.0 Conclusion

In this paper, we have outlined many of the benefits — as well as some of the challenges — to transforming the process in which
the U.S. government acquires, develops, fields and sustains future weapon systems in an ever changing and increasingly complex
threat landscape. A collaborative, model-centric environment where the right information is shared at the right time in the right
format will make the entire DOD Acquisitions and Development lifecycle process more efficient and responsive.

Model Based Systems Engineering offers a promising way to achieve such a transformation. Implementation will be an iterative
process, requiring planning and specific activities in the short, medium and long-term. This paper is one of many steps along
that road.

The threat environment will only grow more complex and challenging with time — it is imperative that we evolve to deliver the
American warfighter the best capabilities more quickly and efficiently. If we do not, we risk losing the battlefield edge that is
decisive in conflicts around the world.



Acknowledgements

The authors of this white paper thank Gery Mras, AIA Director of Lifecycle Management and the AIA Engineering Management
Committee (EMC) for sponsoring the effort and providing essential reviewing support by its member companies, as well as the
AlA Technical Operations Committee (TOC) for approving the underlying strategy. Throughout the past year, the multiple rounds of
suggestions, insights, and comments greatly increased the clarity and intent of the paper’'s message.

Special thanks to Philomena Zimmerman and her Systems Engineering team out of the Office of Deputy Assistance Secretarty of
Defense (OSD) for providing valuable insight and guidance throughout the course of this effort.

The authors also recognize the valuable strategic insights and leadership guidance from the Chair and Vice-Chair of the EMC,

Randall Lum and Bill Luk, respectively.

The authors representing their respective companies are as follows:

AIA MBSE Team Lead: Zhigang (Peter) Pan (Northrop Grumman)

Contributing Authors:

Guy Babineau
(Northrop Gumman)

Jonathan D. Backhaus
(Lockheed Martin)

Dr. Mark Blackburn
(Stevens Institute)

Dennis Brauning
(Spirit Aerosystems)

Peter Burkart
(Boeing Aerospace)

Alexis Buzzi
(Spirit Aerosystems)

Arif Dhanidina
(Northrop Grumman)

Rachel Elliott
(Northrop Grumman)

Christopher Finlay
(Raytheon)

Danny Guymon
(Northrop Grumman)

Tamara Hambrick
(Northrop Grumman)

Bob Hawiszczak
(Raytheon)

Jim Hoskins
(Boeing Aerospace)

Muhammad F. Islam
(MITRE)

Jamie Kanyok
(Lockheed Martin)

Basil Krikeles
(BAE Systems)

Bill Luk
(BAE Systems)

Randall Lum
(Northrop Grumman)

Fred Markham
(Harris Corporation)

Howard Mason
(BAE Systems)

R B Maust
(Raytheon)

John Russell
(Honeywell)

George Sawyer
(BAE Systems)

Bob Scheurer
(Boeing Aerospace)

Chris Schreiber
(Lockheed Martin)

Paul Segura
(Boeing Aerospace)

Gary Shubert
(Lockheed Martin)

Ameet Vaghela
(Lockheed Martin)

Edward Yoon
(Parker Aerospace)

Richard Zuray
(Boeing Aerospace)

1000 Wilson Boulevard, Suite 1700 | Arlington, VA 22209-3928 | 703.358.1000 | aia-aerospace.org




References

(2016 NDIA) Final Report of the Model Based Engineering (MBE) Subcommittee, “Use of Digital Models for Competitive Down-
Selection”, NDIA Systems Engineering Division (M&S Committee), 2016.

(2017 SERC) Dr. M. Blackburn, et.al. “Transforming Systems Engineering through Model-Centric Engineering,” Systems
Engineering Research Center, January 2017.

(2017 SERC) Dr. M. Blackburn “Transforming Systems Engineering using Model Centric Engineering Open MBEE,” Systems
Engineering Research Center (SERC), April 2017.

(2014 OSD) F. Kendall, “Better Buying Power 3.0 Whitepaper,” Office of the Under Secretary of Defense Acquisition, Technology
and Logistics, 2014.

(2017 OSD) P Zimmerman, “DoD Digital Engineering Strategy,” 20th Annual NDIA Systems Engineering Conference, 2017.
(2008 NAP) Air Force Studies Board, “Pre-Milestone A and Early-Phase Systems Engineering, a Retrospective Review and Benefits
for Future Air Force Systems Acquisition,” National Academic Press publication, 2008.

(2011 SRF) B. Herdlick, “Establishing an Operational Context for Early System of Systems Engineering Activities,” in Systems
Research Forum, vol. 04, no. 02, pp. 109-141, 2011.

(2014 OSD) "Department of Defense Generic Acquisition Process Points and Phases,” Office Deputy Assistant Secretary of
Defense, December 2014.

(1990 NDRI ) J. A. Drezner, G. K. Smith, "An Analysis of Weapon System Acquisition Schedules,” RAND Corporation Publication
Series, National Defense Research Institute, 1990.

(2017 DEWG) M. J. Vinarcik, “Systems Engineering is MBSE: Adoption and Transformation,” OSD Digital Engineering \Working
Group, March 2017.

(2017 DEWG) R. Noguchi, “Lessons Learned from Some Model-Based Systems Engineering (MBSE) Pilot Projects at the Aerospace
Corporation,” OSD Digital Engineering Working Group, March 2017.

(2018 IEEE) M. Schluse, M. Priggemeyer, L. Atorf and J. Rossmann, “Experimentable Digital Twins—Streamlining Simulation-Based
Systems Engineering for Industry 4.0,” in IEEE Transactions on Industrial Informatics, vol. 14, no. 4, pp. 1722-1731, April 2018.

(2018 INCOSE W) “Digital Engineering (DE) Capabilities Definitions Document,” International Council of Systems Engineering
2018 International Workshop, Jacksonville, FL. USA

1000 Wilson Boulevard, Suite 1700 | Arlington, VA 22209-3928 | 703.358.1000 | aia-aerospace.org




