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Research Challenge IMCSE Goal

Models have significantly changed systems
engineering practice over the past decade
and continue to do so...

Develop transformative results through enabling
Intense human-model interaction, to rapidly concelve of
systems and interact with models in order to make rapid trades
to decide on what Is most effective given present knowledge
and future uncertainties, as well as what Is practical
given resources and constraints

*Model-based systems engineering (MBSE) methods and tools are
iIncreasingly used throughout the entire system lifecycle

*While substantial benefits have been achieved, the most impactful visual [l Complex
: : : : : : Analytics Systems
application of models In systems engineering has yet to be realized

*Truly transformative results in methods, processes and tools are
necessary to fully achieve a model-centric paradigm

Research Activities
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and early adopters to exchange
knowledge and discuss transition
strategies

¢ Trusted Models

Interactive Epoch-Era Analysis
* Mature a prototype framework with associated supporting

tools to a case analysis including various types of e Evcmaton)
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Model Choice and Trading Models in superior dynamic strategies for = e >
_ resilient systems. L h cousssosos, Decisions |

* Develop a model choice and tradeoff framework for

Framework for I[EEA including highlighted modules

trading value models and evaluative models (e.g.,
performance and cost)
* Apply the framework in a selected demonstration case
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Model P Sce Ross AM., F{hoes, D.H., and Fitzgerald, M.E., MODEL CHOICE AND TRADEOFFS

. . "l "Interactive Value Model Trading for Resilient Systems EXp”Cit consideration of value model
Interactive Schedule Reduction Model O e LIS L C L | choice and tradeoffs, including
. . . . == = esearcn, nopoken, , viarc y . L. . .
* Transition previously developed modeling methods for an @ = identification of solutions robust to

variation in value model can result in
more resilient decisions in the long run

existing prototype model from proprietary tools to browser-
based platform

 Demonstrate use of client-server services to compose,
guery and visualize datasets across model runs

Continuing the Research

Cognitive and Perceptual Considerations in Human-Model
Interaction
* |Investigate key considerations through relevant literature,
studies, and lessons from relevant past cases
» Gather and derive preliminary heuristics/design principles,
adapted for human-model applicability

IMCSE will continue to pursue a balanced basic and applied
research approach:

* |everaging strengths of academic environment (e.g.
fundamentals, rigor, neutral party view of problem)

» Synthesize knowledge as guidance for model developers, * keeping the research relevant to the sponsor community

model users, decision makers * engaging researchers across disciplines and working with
early adopters to test research outcomes

* enabling opportunities and mechanisms for knowledge
and MPT transfer

IMCSE Knowledge Transfer
enabled through workshops, teleconferences and meetings,

reports, conference and journal papers, collaboration with

other SERC activities, online prototypes and demos, Dr. Donna H. Rhodes SE/N! Dr. Adam M. Ross

MPTs, transition partner applications 'hodes@mit.edu I s adamross@mit.eau
’ seari.mit.edu
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