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Abstract: The authors have witnessed and been part of the development of the burgeoning complexities of weapons systems. They have focused some of their research on the need to analyze the life-cycle sustainment of these systems.  This sustainment analysis has similarly grown in complexity and sophistication.  To be optimally useful, the results and insights from these analyses need to be accessible long before the systems are fielded and before sustainment parameters can be established and sustainment data collected from live implementations.  This strongly supports the need to employ both constructive and virtual simulations to provide pre-deployment “experience” with systems. These simulations must be programmed to include the various input and output parameters of the system-engineered sustainment model. The size of modern weapons systems and the wide geographical dispersion of such systems calls for significant computational capabilities; this need is exacerbated by the current focus on simulating operations in large urban areas, fully populated by red, blue and civilian populations, all suitably programmed to act in a demographically appropriate way. Because a major factor of sustainment is maintenance and that maintenance is dramatically impacted by environmental factors, the modeling of these factors, along with verifiable functions representing their impact on hardware and personnel, must be modeled as well.  There is a long history of using high performance computing to enable and enhance large-scale simulations and some of the authors have been part of that development process since 1995. Further, new advances in computing now offer to create a new computational paradigm for high performance computing, e.g. the innovations at the University of Southern California, Quantum Computing Center.  As Systems Engineering has co-evolved with these computational advances, it has made good use of Markov and Martingdale Analyses, and one of the authors is currently developing a model that relies on this sub-discipline of analysis to better characterize the sustainment of weapons systems. Serendipitously, this line of inquiry is well situated to make excellent use of the quantum annealer at USC, as Markov processes are the foundation of the annealer’s operations,   This paper will briefly describe the need for and the current state of the art of sustainment analyses, lay out the need for improved and expanded simulation techniques, and discuss the path to facilitating the implementation these across the entire spectrum of the simulation community.  Alternative approaches, interoperability challenges, and future developments will be suggested, outlined and documented.


[bookmark: 1._This_is_a_Section_Title_[“Heading_1”_]Introduction

There is a broadening of the capabilities of simulation for the DoD.  Advanced technologies and more sophisticated analytical techniques are expanding the scope of the dual simulation trilogies of modality: Live, Virtual and Constructive and utilization: Training, Evaluation and Analysis.  This paper will focus on the needs and possible contributions of the Systems Engineering community, the impact of the parameterization of life-cycle analyses using Markov, Hidden Markov and Martingdale analyses, and the contributions of the High Performance Computing discipline, most particularly, the emergence of quantum computing as an emerging technology.  On-going research and early findings will be reported as they are made available.  


[bookmark: 1.1_This_is_a_subsection_title_[“Heading]Background

Since the earliest days of warfare, leaders have sought to understand and prepare for combat through simulations of one kind or another.  Early athletics often evolved as competitive test of combat skills in a non-combat arena [1]. Many games such as chess were centered on abstracting and emulating combat [2].  More complex and realistic simulations evolved over the centuries, but they all had in common trying to train people to behave well in combat, trying to see if some new weapon would be effective, or trying to better predict the outcome of an impending operation [3].  Within the professional experience of the authors, simulations have expanded their capabilities along several axes, including: geographical area, resolution of simulated objects, richness of behaviors, duration of simulations, speed of performance (e.g. computer generated constructive simulations can be run at significantly faster than real time), and sophistication of analytic tools to better understand the large amounts of data collected [4]. Many of these advances have been enabled by the use of High Performance Computing (HPC) [5]


[bookmark: 2._Reminder]Current Practice

It has been the authors’ experience that battlefield simulations rarely take heed of system degradation over time and they can think of no occasion when the Systems Engineering parameters surrounding life-cycle sustainment were incorporated into the functions of the simulation code. This impacts all three of the simulation modalities and all three of the uses of simulation in two ways: it makes the simulations less valid and it deprives the Systems Engineers of valuable insights into life-cycle sustainment issues. 
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Half a page describing how we can marshal capabilities to meet otherwise daunting challenges. 


Systems engineering and Simulation 

One paragraph to half a page on SE 

1.1.1 Requirements

One or two paragraphs on whar SE needs from simulations 


1.1.2 Contributions

One or two paragraphs on how S#E can make sims better


1.1.3 Application


One or two paragraphs on where this would be helpful


Life-Cycle Sustainment Analyses


One or two paragraphs on how SEs look at sustainment


Markov Analyses


One or two paragraphs on why Markov is useful


Hidden Markov Analyses


One or two paragraphs on how this may be the right model for simulations


Martingdale Analyses



One or two paragraphs on why this makes better sense


Early Findings



One or two paragraphs on Burns’ dissertation theses



Merging Simulation and Systems engineering


One or two paragraphs on what it would take to better integrate SE and simulation


Use of High Performance Computing


One or two paragraphs on how HPC can enable this

Introduction of Quantum Computing


Half a page on QA and how it could help SE Sims


Quantum Computing and Markov/Martingdale Analyses 

Half a page on how QA can enable these anslyses

Potential for further Collaboration



One or two paragraphs on what this might mean for community


Analysis


One or two paragraphs on the need to organize


Mapping a Future Course


One or two paragraphs on who and what to engage

Understanding the Problems


One or two paragraphs looking at pitfalls and risks

Reacting to new Requirements

One or two paragraphs considering new extensibilities


Coding Challenges

One or two paragraphs on programmers’ problems 

Conclusions

One or two paragraphs on reiterating the theses


Uses of Systems engineering

One or two paragraphs on impact on defense 

Benefits of Parameterization


One or two paragraphs on why quantification is good


Investment Required



One or two paragraphs on cost benefit analysis of idea
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[bookmark: Editorial_Guidelines]Editorial Guidelines


◊	Balance and circumspection. Write the paper as if you are addressing a diverse group of colleagues. Strive for accuracy and clarity above all else. Acknowledge the possibility that other viewpoints may exist.

◊	Readability. The paper should have a clear structure and useful graphics. It should be concise and clear. Use the introductory paragraph to clearly state the objectives and motivation for writing the paper. The introduction should provide a context for the discussion in the body of the paper. The concluding paragraph should provide a neat summary of the main discussion of the paper.

◊	Paper discussion. Statements of fact should be supported by appropriate research or data. Unsupported assertions should be clearly labeled as hypotheses.

◊	Usefulness. The subject matter of  the   paper should be directly applicable to the SISO community. When using a narrow case to extrapolate a broader point, it must be clear that the abstract problem space may not be completely covered.

◊	Originality of material. Any material that has been provided by a previous author, or been published in another source, must be referenced and acknowledged. Footnotes and the use of an adequate bibliography is not optional in cases where the author is borrowing concepts or  ideas from another source.

◊	Audience focus. You should clearly identify and address your chosen audience. Do not attempt to address both technicians and Program Managers simultaneously.

◊	Writing style. To achieve an effective writing style, you should follow certain basic rules. Write simply, using an active voice. Use simple phrases and avoid long sentences. The main objective is to effectively communicate your ideas to your audience.
[bookmark: Guidelines_for_Authors_of_Papers_Selecte]
Guidelines for Authors of Papers Selected for Form al Presentation

Authors will be notified of the Conference Committee’s decisions regarding publication and presentation of their paper after the electronic version of the paper is submitted to the web site on 17 June 2015.

Some authors will be notified that their paper was selected to be published, but not to be presented, due to conference time and space constraints (Publish, No Presentation). The recommended format for all presentations   is   Microsoft   PowerPoint.   You   are
 welcome to the use PowerPoint template for your presentation that is posted on the SISO Web site at http://www.sisostds.org/Workshops/UpcomingWorkshops/2015FallSIW.aspx (note: you are not required to use this template). Authors are encouraged to submit their PowerPoint Presentation by 14 August 2015 so that the presentations can be checked using the actual projection system.

[bookmark: AUTHOR_WORKSHOP_ATTENDANCE:_________All]AUTHOR WORKSHOP ATTENDANCE:         All
workshop attendees are expected to pay the appropriate registration fee. At least one of the authors of each accepted paper must register (and pay the appropriate registration fee) for the Workshop, even if none of the authors plans to attend the workshop. Contact the 2015 Fall SIW manager at markmccall@sisostds.org if you have any questions.

PREPARATION: The Conference Committee appreciates your taking the time to prepare a paper and presentation for this Workshop. Quality expectation levels are high at the Workshop, and the attendees expect a first-rate presentation. If you do not properly prepare your presentation, you will be shortchanging yourself as well as your audience.

KNOW YOUR AUDIENCE: Establish a frame of reference for your audience, using what you know about who your audience will be. For example, if you are presenting a paper about the Federation Development Process to the Analysis Forum, they may be more interested in discussions of data collection than training applications.

[bookmark: SUMMARIZE__YOUR__MAIN__POINTS:_________Y]SUMMARIZE YOUR MAIN POINTS:         Your
audience cannot absorb every detail of your paper in the 20-25 minutes you will have available.  Stress the principal concepts and approaches rather than the details, which should be used to underscore the main ideas.

TIME ALLOCATION: You should spend the most time in your presentation on the most important topics. The majority of presentations are allotted a 30 minute time frame.

CONTENT: Use abbreviations sparingly and be sure to define them during your presentation. Do not use terms that may be unfamiliar to your audience. Don’t insult your audience by reading the slide to them. You may assume that all of the attendees at the conference can read for themselves.

QUALITATIVE INSIGHTS: An exhaustive presentation of tables of data will not communicate your ideas as well as fully supported qualitative insights.

AUDIENCE INTEREST: Your audience’s interest will peak at the beginning and end of your presentation. Use this knowledge to underscore major points at the beginning of your presentation and to emphasize important points during the conclusion.

SLIDES: Evaluate the quality of your slides by reviewing them in sequence and determining if your major themes are covered with no spoken words. Your audience will be absorbing your presentation through both sight and sound, and neither the spoken word nor slides alone will carry your message. Also, have a good reason for showing each slide. Endless streams of data on table after table is better represented on a single slide that communicates the important data values.

READABILITY: In a large room, letters less than 24 pt are difficult to read. 20 pt may be acceptable in a smaller room. Use a simple, plain background. Black letters on a white background should be the  norm. Dark blue or dark red letters may be used sparingly for variety and/or emphasis.

[bookmark: RELATIONSHIPS_TO_OTHER_WORK:_____Credit]RELATIONSHIPS TO OTHER WORK:     Credit
other authors and presenters when your ideas and insights are supportive of others. Likewise, if your ideas differ from others, acknowledge that, too.

COPYRIGHT: Permission is granted to  SISO members and sponsors to quote any of the material herein, or to make copies thereof, for personal or internal organizational purposes, as long as proper attribution is made and this copyright notice is included. All other uses, including resale and/or redistribution for commercial purposes, are prohibited without written permission from SISO, Inc.

PRACTICE YOUR PRESENTATION:     Practice
your talk, but do not try to memorize it. If you read your presentation directly from a script, the spontaneity will be lost. Consider your presentation to be a talk with your audience, rather than a scripted oration. Again, focus on emphasizing your most important points.

Please be sure to bring an electronic copy of your presentation with you on site.

COMPUTER EQUIPMENT: Each room will have a screen, projector, and laptop computer. Each laptop will have a CD ROM, floppy drive. The following software will be pre-loaded onto each of the laptops:

· Windows 2007 /Office 10
· Quick Time
· Real Player
· Media Player

[bookmark: _GoBack]Please contact the 2015 Fall SIW manager at markmccall@sisostds.org if you	have	any hardware/software questions or special requests.

NO EXCUSES: Excuses are a turn-off to the audience. They are not interested in why you are not well organized, or why your slides are too dark, or how sick you are today. You automatically lose credibility when you present to the audience a reason to discount your work.

BEST WISHES: These guidelines are meant to assist you in presenting your paper in the best way. Good Luck!
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