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Abstract
High consequence decisions, based largely or wholly on modeling and simulation, must balance equally 
the assessment results with the credibility of the simulations that generated the assessment results. This is 
referred to as risk-informed decision making. What special knowledge should we demand if we are to 
assert that modeling and simulation results are worthy of confidence? We will define six processes areas 
that frame the discussion of credible simulation results: (1) representation or geometric fidelity, (2) 
physics and material model fidelity, (3) code verification, (4) solution verification, (5) validation, and (6)
uncertainty quantification. Best practices (25 in total) spanning these process areas will be presented. The 
motivation for each process and practice will be discussed, tutorials for some key concepts presented, and 
examples from many disciplines will illustrate the value and challenges in applying key practices. Sandia 
has termed this framework of processes and practices the Predictive Capability Maturity Model (PCMM) 
with the intent that the PCMM can be used to measure and to communicate the credibility of simulation 
results in the context of a specific application. 
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