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ABSTRACT

The Test and Evaluation (T&E) community has a vital vested interest in being a leader in achieving the Third Offset and therefore must aggressively seek out the optimal tools to meet that goal.  In analyzing cyber technologies, C4I operations and Software Intensive Systems, they must effectively implement distributed testing, modeling and simulations. When evaluating autonomous systems, hypersonic systems, and directed energy, costs, hazards and test site availability will require new approaches.  All of these issues present as Systems of Systems and must be evaluated as such.  This presents yet another intractable constraint, the valid and verifiable provision of unavailable system operational inputs when that part of the system is not provided.  The authors rely on decades of experience in the military and in research to survey simulation techniques that may be applicable and emerging technologies that represent a unique U.S. advantage in offsetting the threats from both nation-state and asymmetric foes.  They present the case that the Third Offset is uniquely challenged for several reasons, including the new constraints on funding, the dearth of available active duty personnel, and the new reliance on technology to perform previously human-manned tasks.  All of this must be effectively tested and evaluated in ways that are newly intolerant of early failures and do not have the luxury of trial and error that may have been present in earlier conflicts. The conundrum of resolving growing threats, proliferating foes, shrinking budgets and burgeoning operational constraints must be attacked by the rigorous application of new analytic techniques, expansion of existing simulation capabilities and adoption of emerging technologies to enable the T&E community to fulfill their mandate.  In the systems engineering area, the authors present the benefits of eschewing Markovian analyses in favor of martingale models.  This is especially relevant when evaluating the system sustainment costs.  Those costs are almost always as critical as the operation effectiveness of the new system.  The next area covered by this paper is the increasing sophistication and future improvements in the simulation area.  While much of the work cited with be from the battlefield simulation experience, other simulation capabilities present similar advantages and advances.  New capabilities in human interactions, natural language, and data visualization are presented.  In the emerging technologies area, the paper focuses on new high performance computing capabilities in data mining, large-scale simulations and predictive analyses. The use, impact, and probability of the growth of these capabilities are outlined and considered.  A few new systems in the computational science area merit individual consideration: Quantum Computing, haptic interfaces, and Internet Of Things. The paper concludes with an analysis of future trends and potential breakthroughs. Real data will be adduced to support their conclusions and to substantiate their predictions and timelines. 
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