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To effectively implement the Vision for Space Exploration, NASA requires the objective evaluation of competing
Exploration architectures. NASA and industry can meet this challenge by using simulation to evaluate proposed
architectures using a common framework in a virtual “fly-off” that implements Simulation Based Acquisition (SBA). A
robust modeling and simulation approach can be used to evaluate proposed elements and combine the best ideas from
different sources to synthesize Exploration architectures that provide for an optimized and integrated System-Of-
Systems. The simulation database structure for this evaluation is based on the Department of Defense Architecture
Framework (DoDAF), which organizes information about the architecture into Operational, System, and Technical
views. By utilizing discrete event simulation technology to model probabilistic or stochastic scenarios, the framework
will provide the capability to model real-world behavior to analyze candidate architectures for flexibility, robustness, risk
sensitivity, and cost sensitivity. Monte Carlo simulations can be run against competing architectures, with random
events injected to determine overall system response. The simulation stress tests architectures using demanding
scenarios during the trade study phase to validate the design in terms of safety, reliability, and effectiveness. Through
the application of Cost as Independent Variable (CAIV) analysis, discrete event simulation provides the capability to
define an architecture optimized for a balance between mission success, affordability, and sustainability. This strategy
can be used to probabilistically analyze the effects of potential project schedule delays and cost overruns to ensure a
given architecture satisfies the Key Performance Parameter (KPP) objective and threshold values of the CAIV analysis.
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