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Problem Statement Strategic Engineering Gaming
. Analysis tools support Types of Complexity (Dodder, 2004) “A game IS an activity among two or 2010 SISO Simulation Smackdown
: : more independent decision-makers HLA-Evolved (IEEE 1516-2010)
complex engineering | N _ _ A _ T ,
: ; ik seeking to achieve their objectives in
systems design 0 " ) ; Comm.
_ oo —--|eo8 some limiting context” (Abt, 1970) ; Satellite !
« Existing tools largely 0. R | UAH) /)
ignore evaluative and ,n_ « "\ 3)Evaluative ] - . .
nested complexity _a_ < \ o Parallels to military challenges: B /
— Socio-technical problems — LS — Socio-technical system-of-systems oo
£ 1) Component >t — Distributed decision-makin | _Component |
— Difficult to capture 2) Behavioral _ J _
human expertise — Strategy drives long-term actions Resources j
o Other domains (military) insert decision-makers into analysis tool e Build on military computer- , :, s .
— Increases players’ system knowledge and understanding assisted Wargaming technologies: é 9 ? ¥ | ﬁ |
— Improves communication between players — Prototype: SISO Smackdown i 5 |
) . . Resource Plant (MIT) ! i Hopper Scout (MIT) !
— Develop strategy for system-of-systems design through repeated play — Federated Lunar Surface Exploration R R

Federated Simulation over TCP/IP Network

Research Questions

 How can analysis tools incorporate complexity
and influence conceptual designs for
systems-of-systems?

Software
Engineering

: : Decision
— How are percep'tlor_ls of evaluative anq Social Support Tools
nested complexity influenced by gaming? I Modeling and

— How does gaming affect the balance Simulation

between cooperation and competition?

— How does repeated game play contribute to
strategies for system-of-systems design?

Human Subject
Research

Systems
Engineering
Engineering

Decision
Analysis

 What insights do decision-makers gain from s[;)/zi?:s
playing strategic engineering games? Analysis

 What insights can be gained from empirical
analysis of strategic engineering games?

Case 1. Space-based Resource Economy Case 2: Arabian Peninsula Hard Infrastructure

System-of-systems Players: System-of-systems Players: Examg'e Manlar City, AEIU Dhabi
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Launch Vehicle Suppliers 3. T e Transportation System
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Expected Contributions

e Literature synthesis Strategic Engineering Gaming

— Modeling, simulation,
and gaming (military,
education, industry, etc.)

— Systems analysis
— Engineering design .a.

. Methodplogy Qf | _ _ ° \X Institutions
“strategic engineering SF”;‘d“;";‘gtoe” >t (implicit)
gaming” for design Federated Simulation

— Multi-player gaming tool focusing on evaluative and nested complexity
— Two use cases (space and terrestrial) with insights and results
« Human subject research

— Repeated trials with varying scenarios and players
— Qualitative evaluation of insights
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