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ABSTRACT
Envisioning and designing High Performance Computation (HPC) programs have a unique role in preparing society for major shifts in needs and values. This process is made significantly more daunting when the technology needed is still in the developmental stage. Nevertheless, it can be asserted that studying these issues now will have a salutary impact on facilitating the development and acceleration of their adoption. 
The major issue set forth is the impetus to create an experimental strategy and an implementation approach that would remain open to embryonic technologies and software techniques, yet not so committed that their failure to mature would cause significant disruption. Especially important is the valid representation of human emotions. The paper lays out the envisioned impacts of the technologies and techniques mentioned above, along with anticipated enhancements. Vital roles of Data Visualization are its ability to meaningfully convey trends, certainty measurements, and ranges of potential outcomes.
This paper addresses the confluence of two major "tsunamis" of societal change: the emergence of enhanced capabilities in HPC and the impending displacement of transportation technologies. These are further bifurcated into two major currents each. HPC is facing both hardware advances e.g. Quantum Computing, and software approaches e.g. Deep Learning. Similarly, future transportation anticipates alternative fuels and self-piloted vehicles. 
The team was assembled to consider the development of an experimental design to best address the following issues: a defensible experimental design, a malleable approach facilitating incorporation of shifting capabilities, and compelling data visualization strategies to communicate experimental insights to various audiences. The team was carefully crafted to contain technical personnel with no pronounced commitment to the final outcomes. This paper asserts no proposed final resolution of the issues. These, nevertheless, will have impact on the concerned societies.
The HPC community currently faces two major challenges in achieving these goals of developing a relevant HPC experimental design. The first is the difficulty of allowing for the seamless incorporation of emerging technologies and techniques. The second is constructing a virtually unassailable Verification, Validation and Test (VV&T) strategy. It must be compelling to both the professional scientists and lay personnel. 
The critical composition of the team is discussed, with special attention to the rationales for the inclusion of a wide range of researchers from both the behavioral and computer sciences. This was an ad-hoc team, devoid of conflicts of interest.
The paper then quickly reviews the impacts of past evolutions in transportation and the painful disruptions occasioned thereby. Next there is a survey of the issues now beginning to be observed as fossil fuels yield to renewable or more efficient energy. Self-driving autonomy will be described and characterized. A similar analysis examines the evolutions of HPC. 
More difficult is assessing the future timing of the advent of the new technologies and techniques that may enable the analyses proposed in the proffered experimental design template. A hard look at the statistical precision of projections indicates the seriousness of the analysis. That foreseen template is finally laid out, explicated and justified.
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 Introduction
For many of us in the HPC community, experience has shown that it is desirable to model valid human behavior with appropriate error bands while incorporating emerging technologies not available at the onset of the research evolution. This paper asserts that this is difficult but very much a vital capability in today's patently high paced development cycles. Currently, human behavior is often modeled with unitary responses to various inputs from either the simulation programs or the operators thereof. Some of these insights have been witnessed in battlefield simulations. One of the observations of those of us who have experienced combat is that the battlespace simulations that rely on strict adherence by blue and red forces to their respective doctrinal instructions may completely lose sight of the virtual certainty that there will be significant divergence from doctrinal dogma by the complete spectrum of forces. 

In this effort and in this paper, the focus will be more on the impact of alternative power and autonomous vehicles.  This topic is likely to have major impacts on warfare and on civilian endeavors. This dual-use characteristic will be of interest to a wide range of personnel and will also support a more reasoned view of the extensibility into other fields in similar circumstances.

This paper holds that several dynamically altering capabilities are now in the offing that will allow a much more nuanced and reliable model of behavior, that new techniques of recognizing real-time changes in societal attitudes are already available, that there are hurdles in place hindering the implementation of these changes, and that there are new approaches to data visualization to enhance human understanding of the range and potential impacts of human emotions.

While predictions are difficult to make, attention should be called to the many emerging technologies and techniques that will impact these issues. Experienced professional researchers will typically recognize that many ostensibly unpromising advances do turn out to be revolutionary adjuncts to or replacements for current technologies and the latest enthusiasm for the imminent arrival of the next big paradigm shifter seems to lose impetus at the end and fade back into obscurity. Both of these events leave the code architect with sub-par designs or even failure of the system. Some current promising areas may fall into either of the above syndromes: quantum computing, simulated annealing, big-data analyses, deep learning, … seem to show promise now, as some are already being effectively implemented in associated programs. Similarly, many problematic issues facing society seem ripe for these technologies, but may be solved by other means, obviating the need for the recognized emerging approaches.

New approaches to experimental design, software structure and programming architecture should make the produced code more malleable, hence more capable of rapid adoption of emerging technologies. It is argued that these approaches might be critical in situations where any delay in productive adoption may constitute a truncation of life that could otherwise be avoided. Areas in which this may be surmised include: military combat, first responder events, medical response to threats, and civic disaster mitigation efforts. Leaders, responders, warfighters and society in general would benefit from every day of reduction in provision of these capabilities to those who are in need. The use of the previously identified emerging technologies may well be the key to effective resolution, not otherwise possible.

Risk mitigation is also a major goal. Major programs require huge amounts of investment, so any failure of emerging technologies should be met with a code design so crafted as to admit of the necessary substitutions to make the program function adequately, not to speak of the possibility of the reduction of the availability of currently available technologies, e.g. the reduced availability of video memory and cards in the 2021/2022 time-frame.  A counter-risk is that a more malleable design would suffer from extra costs, poor performance, increased complexity and decreased extensibility.

One issue which is necessary in considering the cost/benefit of this effort would be that of evaluating these prior issues. This gets into the very convoluted issue of metrics for validity of complex issues like human emotional reaction. It is recognized in the scientific and lay literature that emotions play a significant, often controlling, role in the outcomes of otherwise objective issues. Nevertheless, the same technologies identified above, or those  of which we have no current foreknowledge, may help identify, characterize and quantify the metrics necessary.  Indeed, this process may be more impactful than the malleability issue. One needs to be especially attentive to the tendency of establishing a self-serving set of standards and metrics, a common seductive inclination that requires a careful application of the scientific method. In any case, the evaluation process is likely to be a necessarily lengthy one and examples of early indicators being premature are profuse.

The final result sought is a more realistic and effective simulation to provide superior capacity to support and make compelling the three traditional uses of simulations: training, evaluation and analysis.  Without the more valid, cogent, and defensible results the consumer of the simulation output can hardly be expected to use the data to the benefit of the intended consumer of the information. This is another interface in which data visualization will and must play a significant role, all the while not obfuscating the underlying data and the probability to be considered. In a famous account of the misunderstood analysis of a CIA projection of the likelihood of a Soviet Union invasion of Tito’s Yugoslavia, a major research effort reported that there was a “serious likelihood” of the invasion, but when the leader of the research team was asked to quantify that term, his response of about 20% chance was at significant variance from the “much higher number” envisioned by one of the receiver of the report.  When the leader went back to his team, all of whom had signed the report, he found a range of 20-80% of estimates that each researcher thought the entire team had meant when they used the term “serious likelihood.” New and carefully crafted data visualization may address these issues better via the recent advances in that field and the improved technologies that allow for sensing and recording attention,   comprehension, emotion, and retention.
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