A Model-based Engineering (MBE) Manifesto

Introduction

In April 2018, a small group of senior systems engineers, scientists, and researchers assembled at the 19th
International Federation for Systems Research (IFSR) Conversation in Linz, Austria, to model a Systems
Engineering approach that would optimize modern model-based engineering methods and tools.

The complex system development industry is in a transformation to a model-based engineering (MBE) approach,
and this is a major paradigm change for everyone associated. What do we mean by MBE? We mean this term,
model-based engineering (MBE), to be inclusive of all engineering domains and related modeling disciplines,
including System Dynamics. The IFSR Conversation offered us a rare opportunity to thoroughly discuss this
really large intractable challenge. The outcome of those long hours of Conversation into many diverse topics was
our MBE Manifesto. We would like to propose this manifesto as a guide to motivate and possibly drive our
industry toward a fully integrated digital engineering capability. We recognize that you may not see this as the
end goal. Great, let’s have a conversation about this. What are your thoughts?

Conversation Agenda
The agenda ebbed into areas that needed to be drilled into and flowed over others where we all agreed.
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Figure 1: System dynamics model of our Conversations

Our agenda flowed through the S*Space paradigm, starting with the model of the target system — the thing being
developed (S1), working upward toward the model of life cycle domain — the system that manages the target
system model (S2), and on to the model of innovation — the system that evolves the life cycle domain (S3).

Figure 2: System of Innovation Reference Pattern (© 2016, Schindel and Dove)




The result of our week-long Conversation culminated into our manifesto on model-based engineering (see the full
manifesto in Figure 3 below). We have nailed our manifesto to: the front door at the MORS 86th Symposium
(June, 2018), Monterey, CA; the INCOSE International Symposium, (July, 2018), Washington D.C.; the 36th
International Conference of the System Dynamics Society, (August, 2018), Reykjavik, Iceland; and the NDIA
21st Annual Systems Engineering Conference, (October, 2018), Tampa, FL; as well as several smaller and local
conferences and venues. Our manifesto is currently posted in the Pentagon, Washington, D.C., as well as at each
of our respective organizations.

We have received considerable feedback on this manifesto, but the ideals that originated this manifesto have held
steady. It is our specific intent to spark broad conversation about these ideals. To that end, you (the reader) may or
may not agree with the values and principles stated, but our hope is that you will converse about those issues,
even argue about them, either with us or with your own colleagues. It is through that conversation that we believe
change will happen (whether positive or not remains to be seen).

Figure 3: MBE Manifesto
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