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EXECUTIVE SUMMARY

This document is intended to define the educational/training needs of DoD professionals in the modeling and simulation community.  It is in direct support of The Department of Defense Modeling and Simulation Master Plan, Objective 6.2 --Education of Potential M&S Users-- which tasks DMSO to develop programs to meet the M&S needs of the DoD community.  Specifically, “Managers need to be educated about the advantages and disadvantages of different M&S applications and the functions they support.”

The analysis is divided into five sections.  The first section, the Introduction, gives an overview of the analysis, describes what is being analyzed, and identifies the sources for this analysis.  The second section, Background, defines the 4 major target audiences: the M&S User, the M&S Technician, the M&S Decision Maker, and the M&S Manager and Staff Member.  The third section, Available Educational Opportunities, identifies current opportunities for education/training in M&S.  It explores the officer professional education system, the Information Resources Management College, the Defense Systems Management College, the M&S Training Support Centers, and existing M&S textbooks.  The fourth section, Policies, Guidance, and Organizational Culture, lists the policies that influence any M&S educational recommendations. The final section, Conclusions/ Recommendations, lists and explains recommendations for DMSO to meet the training needs of the DoD M&S professional. 

The main Recommendations presented are as follows:

1. DMSO should sponsor a three-day M&S course for M&S managers/staff members twice a year in the Washington area.

2. DMSO should conduct a half-day M&S Issues Symposium for M&S decision makers approximately twice a year in the Washington area.

3. In cooperation with the MECC, DMSO should develop the following: a short block (1-3 hr.) of core instruction in M&S; a standard elective which could be tailored to the needs of each service; and a handbook for joint users that would provide the underlying principles of M&S.

4. DMSO should work to promote inclusion of a block of M&S instruction in the Capstone Course.

5. DMSO should develop, coordinate, and publish a long range M&S education and training plan.

6. DMSO should sponsor a study to determine what personnel system actions need to be taken to ensure the proper growth of an M&S professional cadre.

The annexes provide support to assertions made within the main body of text.  Annex A provides a comparison of M&S elective courses offered by DoD universities and colleges.  Annex B provides a summary and evaluation of the M&S textbooks used in DoD universities and colleges.

INTRODUCTION

This analysis constitutes a preliminary needs assessment of DoD professional education/training for the modeling and simulation community.  It is in direct support of The Department of Defense Modeling and Simulation Master Plan, Objective 6.2 --Education of Potential M&S Users-- which tasks DMSO to develop programs to meet the M&S needs of the DoD community.  Specifically, “Managers need to be educated about the advantages and disadvantages of different M&S applications and the functions they support.”

A formal, detailed needs assessment for a new training and education program should identify the target audience(s), the current level of proficiency and requirements, the current educational opportunities available and the present and projected delivery systems available to accomplish the objective. It should identify what is currently available, postulate what should be available and present a package of recommendations.  Based upon these findings and recommendations, the long range Modeling and Simulation (M&S) Education and Training Plan for DMSO can be developed. 

This analysis is based on information gathered during the preparation of the Defense Modeling and Simulation Office (DMSO) Study on Education in Modeling and Simulation (M&S), as well as on data gathered on M&S electives at various DoD universities and colleges.  The analyst also collected information from academic research and through extensive military experience which provided additional insight into the organizational culture within the DoD universities and colleges.  The critical user data that would identify the users’ current level of proficiency and requirements were not gathered due to limited resources. Also, although all three functional areas of M&S (training and military operations, analysis, and acquisition) are considered, the training and military operations functional area receives the most attention.

BACKGROUND

The Target Audience(s)

Within the M&S Community four main target audiences need to be considered: the M&S user, the M&S technician, the M&S decision maker, and the M&S manager and staff member.  Although steps are being taken to create an M&S cadre, as evidenced by the Air Force’s new advanced degree in distributed simulation at the Air Force Institute of Technology (AFIT), the formal personnel system does not currently include the category M&S Professional. Their place as a separate field in the formal personnel system should be examined as the M&S community matures.  This evolution of the M&S field is the same evolution that any new field, including information management, experiences.  New fields generally begin with a small cadre of pioneers who learn on the job and possess a clear vision of the field’s future importance.  Eventually the mainstream community recognizes the field’s importance, the need to formally educate new members, and the need to recognize these new professionals in the personnel system.  Although the M&S professional community is expanding, it has yet to be fully recognized by the DoD personnel system.  For the purpose of this study, the following discussion will define target audiences prior to the analysis of their needs.  

The M&S User

For the purpose of this analysis, the M&S user audience is defined as all officers of the grade O-4 and above.  Officers below this grade are not considered in this study as their career development is focused on service needs and are the sole responsibility of the services to educate.  All officers grade O-4 and above will use M&S in various ways throughout their careers.  Most members of the other audiences have at one time been a member of the M&S user audience. 

The M&S Technician 

For the purpose of this analysis, M&S technicians are the hardware and software engineers within the simulation centers.  They normally possess an advanced degree in computer science or a related technical subject and are responsible for the technical aspects of a given model, simulation, or distributive information system.  Since many M&S products are supported by contractors, M&S technicians provide the interface between the contractors and the M&S managers.  With the exception of those educated at either the Naval Post Graduate School or AFIT, they have been educated in a variety of civilian colleges and universities.  The educational requirements and career management of the M&S technician are well beyond the scope of this needs assessment.  

The M&S Decision Maker

The M&S decision makers are those general/flag officers and senior civilians who make key policy and resource decisions.  The M&S decision maker usually possesses an advanced degree, but not necessarily in a field that supports M&S.  The military officers have attended every level of the professional military education system.  Most have been line officers within their respective services and have some experience in the use of M&S for training.  Therefore, they come from the larger pool of M&S users. It is difficult to characterize DoD senior officials due to their diverse backgrounds.  

The M&S Manager and Staff Member

The M&S manager and staff group is arguably the most important training audience to DMSO and the rest of the M&S community leadership.  These are the officers and civilians who serve on the joint and service staffs, in their respective field operating agencies and in the M&S Training Support Centers (e.g., the Joint Warfighting Center).  They formulate policy, recommend resource allocation, serve the user community, and develop the M&S tools of the future.  M&S managers and staff are previous M&S users who are assigned to M&S staff positions often possessing only an operational background in M&S.  Later in the analysis it will become clear that this audience would receive the greatest benefit from timely education.
AVAILABLE EDUCATIONAL OPPORTUNITIES

The purpose of this section is to identify the major educational opportunities for the various target audiences.  The first section outlines the M&S educational opportunities within the formal officer professional education program.  The second section discusses the two most applicable DoD civilian education institutions.  The third section examines the educational contributions of the various M&S training support centers, followed by a section listing existing M&S textbooks.

Officer Professional Education

General/Flag

The Capstone course, conducted at the National Defense University (NDU), is mandatory for all newly selected general and flag officers of the services.  However, it does not contain a specific block of instruction dealing with the management or practical use of M&S.  Although the Capstone curriculum is the most difficult to influence, having been personally approved by the Chairman of the Joint Chiefs of Staff, the various DoD interest groups continue to compete for time in the already full curriculum.  The Joint Staff, specifically the J7 and J8, are of particular importance in influencing the curriculum since they are often involved in exercises that have extensive M&S utilization.

Senior Level

The Senior Colleges of National Defense University, and the Senior Service Colleges have similar program organizations.  Each of the colleges’ curriculum consists of a core segment of required courses, and an advanced studies program consisting of student electives.  Essentially no time is devoted to M&S as a special topic within the core course due to limited class time and a vast array of competing and important subjects.  These colleges have not yet recognized the need to include M&S in the core segment. 

Although M&S is not taught as a specific subject in the core curriculum, all the colleges use it to varying degrees to support other subjects.  While this use demonstrates the value of M&S as an educational and training aid, students learn little, if anything, about the management of M&S.  Specific exercise plans or courses of action are normally sent to the college’s M&S support center for resolution. Thus the students do not directly interface with the supporting model.

Intermediate Level 

As with the senior level, each of the staff colleges’ curricula consists of a core segment of required courses and an advanced studies program consisting of student electives.  The core segments at these colleges devote virtually no time to M&S as a special topic.  Again, the colleges claim this omission is due to limited class time with a vast array of competing, important subjects.  As at the senior level, the colleges have not recognized the importance of including M&S in the core segment.  

While M&S is not taught as a specific subject in the core curriculum, all the colleges use it extensively as a tool to teach other subjects, thereby demonstrating the strength of M&S as an educational and training aid.  Because students actually obtain “hands-on” practice with selected models, unlike at the senior-level colleges, they receive some limited exposure to the management skills needed to run these products. 

Detailed Electives Analysis 

The advanced studies programs at both levels have numerous electives which utilize M&S as a teaching tool.  Most of these electives are operational planning classes that use wargames to test planning outcomes.  Some of the electives actually present the fundamentals of M&S.  However, only 15 to 25 students each year attend these electives while the vast majority of students at both levels receive little or no formal instruction in M&S.  Focused electives presenting critical M&S topics to senior and intermediate level students are described below.

Institution
Title & Description 

National Defense University

      National War College
      Industrial College of the Armed Forces
Introduction to Modeling And Simulation

This course introduces the rapidly growing field of computer simulation.  It focuses on government applications involving both business processes and military operations.  The course approaches the subject from the perspective of the manager and potential user of simulations, but provides enough of the technical details to ensure an understanding of what is “behind the displays."

Army War College 
Modeling and Simulation in DoD

This course introduces students to the use of wargames, simulations and modeling at the operational and strategic level of war.  Specific war games are introduced stressing their use in Joint Staff and CINC planning.

Naval War College
Military Modeling and Simulation

This course provides an overview of modeling, simulation, and gaming for the decision maker.  Specific topics include measures of effectiveness; models and their relationship to wartime combat operations; nuclear warfare modeling issues; analytical modeling of warfare; and, logistics modeling and the relationship between models, simulation, and wargames. 

Air War College
Prime Warrior Practitioner Course

(Under Development)

Command and General Staff College
Training with Simulations

This course introduces the student to the fundamentals of modeling and simulation from the standpoint of the user responsible for training units for operational missions.  The course answers the questions of why, how, which, and what. 

An analysis of student needs does not appear to have provided the basis for any of the electives studied.  These electives were designed on the perceived students’ needs as envisioned by the instructor. While not in keeping with modern adult learning theory, this has been an accepted educational practice, steeped in the tradition that the professor is the expert model.  However, all of the colleges consider student evaluations and suggestions when they update their courses.  Thus the current design does reflect limited student input and is a viable start for building an elective.

The above electives were independently developed at each of the colleges.  However, analysis of content reveals a similarity in what these colleges believe are essential skills for the M&S student.  From the detailed breakdown of each of the electives outlined in Annex A, one can see a very clear commonality.  This commonality suggests a generic elective based on a nine-session schedule as described below.  Depending on the level of the college and affiliation (Service or Joint), the various instructors discuss different models.  

Session I
Introduction to M&S Theory, History, and Practice

Session II
Joint/Service Training Models

Session III
Joint/Service Analysis Models

Session IV
Joint/Service Acquisition Models 

Session V
Business Reengineering Models

Session VI
Integration of M&S in Joint/Service Training 

Session VII
Wargame Planning and Execution

Session VIII
M&S Management/Current Issues

Session IX
Joint/Service Future of M&S 

Other M&S Educational Opportunities

The Information Resources Management College

The Information Resources Management College (IRMC) prepares leaders to direct the information component of public policy and to leverage information for strategic advantage in joint, combined, and coalition warfare.  The IRMC, an integral part of the National Defense University and a consortium member of the Defense Acquisition University, promotes the overarching goals of those institutions.  The college achieves its mission through the Advanced Management Program, intensive courses, seminars, symposia, and workshops.

The college's intensive courses (1-2 weeks) provide a solid foundation in senior-level concepts and techniques.  The curriculum emphasizes information management principles and their application.  Nine intensive courses were offered for FY96.

The following M&S related courses are adaptations of the IRMC intensive courses which it provides to the Senior Service Colleges of NDU.

Introduction to Modeling and Simulation is the basic M&S elective at NDU taught by IRMC and is described in detail in Annex A.

Introduction to Information-Based Warfare introduces the evolving concept of Information-Based Warfare (IBW), information technology, operations, and doctrine as  force multipliers in conventional conflict.  The course involves a comparative study of an evolving spectrum of ideas on the role of information in warfare.  It includes the consideration of current initiatives to implement these concepts at various stages of warfare, and analyzes ways these initiatives enhance capabilities to support Joint Task Forces and other national and international security organizations.

Decision Support Technologies studies the enhancement of decision making through advanced techniques and tools.  Students learn quantitative and computer-based techniques for strategic analysis and apply them through hands-on exercises.  Students learn how these techniques can be synthesized into a fused model of the decision environment.  They also learn about the application of technologies as a means for force multiplication, and understand their importance in providing crucial support opportunities in the military environment.  Individual and group exercises are an essential part of this course.

Artificial Intelligence (AI) introduces the major concepts and applications of AI in industry and the DoD.  The course provides an overview of what AI is, what it can do, and how it is being used.  Some topics discussed include Expert Systems, Robotics, Fuzzy Logic, Genetic Algorithms, and Intelligent Agents.  The course explores current and future applications of AI and encourages students to explore an aspect of AI in detail by working on a small project for the course.  Other AI topics, including Natural Language and Automatic Speech Recognition, Neural Networks, and Virtual Reality are referred to in this course.  These topics are covered in greater detail in the Emerging Information Technology course.

Organizational Culture in the Age of Information examines how emerging information sharing technologies may affect long established patterns of organizational power, status, leadership, decision making, accountability, and ethics.  The seminar requires collaborative learning.  Students must glean information from remote sites, manage e-mail, moderate group discussions on networks, lead self-managed teams, and conduct effective meetings from remote sites.

Defense Systems Management College, Fort Belvoir, VA

The Defense Systems Management College (DSMC) was established for selected mid-career military officers and civilians to advance their professional education in effective defense acquisition management.  DSMC offers 20-week general courses and 3-day to 4-week short courses.

The Advanced Systems Planning, Research, Development, and Engineering Course offers instruction in the area of models and simulations as a permanent part of the curriculum.  Most models and simulations at DSMC are paper-based.  Some courses include the use of commercially available simulations (i.e. the game SimFactory) as teaching aids. 

Many different factors affect selection of curricula at each college.  Student time, as well as faculty time, are the most critical resources.  Pressure from special interest groups also strongly affects course selections.  The time required to develop courses places an additional restraint on course selection.

M&S Training Support Centers

The M&S Training Support Centers, a name used in this study to group together organizations such as the Warrior Preparation Center and the National Simulation Center, facilitate the use of M&S in units.  Their secondary missions are to train and educate key personnel in the use and value of M&S products while preparing those individuals to employ M&S products in the training of their units.  A representative center is the Joint Warfighting Center (JWFC) located at Fort Monroe, VA.
The mission of the JWFC is to assist the Chairman of the Joint Chiefs of Staff, Commanders of the Unified and Specified Commands, and Chiefs of the Services in their preparation for joint and multinational warfare both in the accomplishment of joint exercises and training and in the conceptualization, development, and assessment of current and future joint doctrine.  JWFC provides core expertise to assist in the planning, execution, and assessment of joint exercises and training activities by:

· Designing exercises and training activities to include the identification and preparation of needed support;

· Assembling and training augmentee support;

· Defining, obtaining, preparing, and applying appropriate M&S technology, wargaming techniques, and expertise.

With respect to the doctrine development process, the JWFC provides a focal point for consideration of emerging warfighting concepts by:

· Developing, assessing, and revising joint doctrine, tactics, techniques, and procedures; 

· Analyzing and assessing joint operations and exercises to extract lessons learned;

· Developing and disseminating future warfighting concepts and joint doctrine.

For descriptions of other such centers, see The Study on Education in Modeling and Simulation, available on the DMSO Web site. 
M&S Textbooks

As a part of this analysis, the following books were reviewed and evaluated.  These were the only text books identified as having been designed to specifically address facets of M&S use within DoD and to support specific courses.  They are discussed in detail in Annex B.

Training with Simulations:  A Handbook for Commanders and Trainers.  National Simulation Center, Combined Arms Center. Fort Leavenworth, KS. August 1995.

Virtual Prototyping: Concept to Production.  Defense Systems Management College. Ft. Belvoir, VA. March 1994.

Systems Acquisition Manager’s Guide for the Use of Models and Simulations.  Defense Systems Management College. Ft. Belvoir, VA. September 1994.

Policies, Guidance, and Organizational Culture

The recommendations presented in the next section are tempered by the following policies, guidance, and organizational culture.  

The Joint Training Policy, CJCSI 3500.01, encourages the use of M&S products in both education and training.  However, the Policy does not direct specific educational objectives for the field.

Universal Joint Task List CJCSI 3500.04 Version 2.1. includes references to command and control and course of action planning extensively supported by M&S products.  

The Department of Defense Modeling and Simulation Master Plan tasks DMSO to support Objective 6.2 --Education of potential M&S users.  Specifically, “Managers need to be educated about the advantages and disadvantages of different M&S applications and the functions they support.”

The Officer Professional Military Education Policy establishes the Military Education Coordination Conference (MECC).  The MECC addresses key educational issues, coordinates the overall joint education effort, and examines and evaluates Joint Professional Military Education objectives.  The members consist of representatives of all the senior and intermediate educational institutions.  Through this forum, special interest groups like the M&S community can attempt to influence the colleges.  Since the MECC has agreed to allow NDU to lead an effort to use more distributed M&S products in a collaborative effort, NDU is predisposed to working with DMSO for mutual benefit.

In their new role, NDU has established the Educational Technology Working Group that subsequently formed three subgroups: Wargaming; Distance Learning; and, Shared Research Resources.  Although not an aspect of the MECC charter, the Wargaming and Distance Learning working groups directly support the M&S Master Plan Objective 6.2.  
CONCLUSIONS/RECOMMENDATIONS

This section draws conclusions and offers recommendations for possible courses of action that allow DMSO to meet the objectives outlined in the DoD M&S Master Plan for the education of future M&S users.  Since a user survey was not conducted to assess current needs and requirements, this is not a comprehensive assessment. The possible courses of action are organized around the target audiences with a brief rationale for each. There are also three general recommendations that are designed to provide DMSO with a vision of the future needs for M&S education.

Target Audience Recommendations

The M&S Technician

The scope of this study could not include this audience because it would require  an examination of the services’ personnel systems.  There are a number of questions that need to be examined.  Should the M&S managers and staff members also be included in this group?  Is M&S a subset of information management?  Should it have a designation of its own?  Can or should the services support yet another special cadre?  This leads to the first conclusion:

Recommendation:  DMSO should sponsor a study to determine what personnel system actions need to be taken to ensure the proper growth of an M&S professional cadre.

Other special interest groups within the DoD have gone through a similar evolution before their importance and special needs were recognized.  The M&S community is in such a transition.  It is time for the community to devise a joint position on where the M&S professionals fit in the personnel system and what career path should be developed for these individuals.

The M&S Decision Maker

The professional education system does not provide the military M&S decision maker an adequate grounding in the basics of M&S.  By the time a typical M&S user becomes a  decision maker, s/he certainly is familiar with many of the advantages and disadvantages of using M&S in training and military operations;  however, s/he may not be familiar with the special vocabulary, the latest simulations under development and the current issues. To better prepare M&S decision makers to execute their duties, the following recommendations are made:

Recommendation:  DMSO should work to promote inclusion of a block of M&S instruction in the Capstone Course. 

This block of instruction should be 1-2 hours in length to fit it into the already crowded curriculum.  It should cover the fundamentals of M&S and the future of M&S in DoD. The Joint environment should be specifically addressed to ensure inclusion.  In consideration of audience seniority, the Director, DMSO would be the logical person to teach this class.  The Director could use a version of the standard briefing to teach the course, augmented by some materials on the fundamentals of M&S.  

Recommendation:  If the Recommendation for the Capstone Course cannot be implemented because of time constraints, DMSO should provide read ahead / take home materials that provide the basics of M&S. 

One possibility for the take home materials would be to use the NAWCTSD developed multimedia senior executive orientation of DMSO items of interest delivered on a CD-ROM. Until the final status of that product can be determined, it only remains an alternative for a future delivery system.  A second alternative is to use materials gathered during the NAWCTSD effort, review and reuse them, and, if appropriate, place them on the WWW linked to the DMSO Web site.

Recommendation:  DMSO should conduct a half-day M&S Issues Symposium for M&S decision makers approximately twice a year in the Washington area.  

This symposium would provide updates to key individuals and provide an issues discussion forum.  The issues for the symposium would revolve around 'hot topics' in the M&S community as they relate to the three main evolving areas of M&S: Acquisition, Combat Development, and Training and Military Operations.  The format of the symposium would vary with the topic, but could include a question and answer session or a panel discussion.  The objective would be to solicit as much audience participation as possible.  The target audience would be General/Flag Officers and Senior Executive Service members in the M&S community who are being placed in positions of leadership, but have been out of the M&S mainstream.

The M&S User

The average M&S User is inadequately familiar with M&S in DoD due to the absence of instruction in the core courses.  Although they are  knowledgeable of the role of M&S as a training tool, M&S users are not familiar with the fundamentals of M&S, the advantages and disadvantages of their use, the major models in use, exercise management techniques, or the future of M&S.  The M&S users do receive “just-in-time education” from the supporting M&S training support centers if they are selected to participate in large exercises.  In spite of that support, all officers should receive some M&S education during their formal school attendance.

Recommendation:  In cooperation with the MECC, DMSO should develop the following: 

· A short block (1-3 hr.) of core instruction in M&S.

· A standard elective which could be tailored to the needs of each service.  

· A handbook for joint users that would provide the underlying principles of M&S.

Although electives reach a very scant audience, all Senior and Intermediate educational institutions should have at least one elective that covers all the basics of M&S, and improves the student’s understanding of the benefits, exercise management techniques, and role of M&S within DoD. 
M&S Manager and Staff Member

The current M&S managers and staff members are pioneers in the rapidly growing field of M&S.  They are normally self-taught with little prior M&S background.  Even if they are fortunate enough to have been selected for the appropriate level of professional education, it is unlikely that they would have attended one of the electives in M&S.  They will need “just-in-time education” to prepare for their new assignment.

Recommendation:  DMSO should sponsor a three-day M&S course for M&S managers/staff members twice a year in the Washington area.

This short course would cover the basic M&S principles and would focus on the M&S management system, management techniques, and the role of M&S in DoD. It would discuss the following issues:

· The classification of M&S - live, virtual, and constructive;

· The development of M&S products;

· The developers of M&S products;

· The history of development of primary tools (foundations, etc.);

· The difference between Wargaming and M&S;

· DoD uses of M&S;

· M&S and Acquisition Policy;

· Current M&S management practices;

· The National Simulation Center (NSC) and other M&S Training Support Centers.

General Recommendations

The recommendations offered above have been presented in concept only.  A complete implementation plan would need to be developed for each of these recommendations if they are to be followed.  

The following recommendations are designed to assist the DMSO to build a dedicated corps of individuals trained in M&S and its application within the DoD environment and future mission requirements.

Recommendation:  Based on the preliminary data collected on the status of M&S training and education in the DoD, a user survey should be conducted to assess the future needs and requirements for the M&S community.

Unfortunately, it was not possible to conduct a user survey within the available time and resources.  However, such a survey is needed to assess the future needs of the M&S community to ensure that the Long Range Plan and the MECC have the necessary data to develop an educational program that will meet those developing needs and requirements.

Recommendation:  Based on these findings, DMSO should develop, coordinate, and publish a long range M&S education and training plan.

This long range plan would develop the details needed to execute recommendations that are approved for further development. The plan would compare various courses of action and the resource needs associated with each option. 

Recommendation:  DMSO should continue to participate in the MECC working groups for wargaming and distance learning to ensure that they conform to DMSO initiatives.

The MECC working groups are in their formative stages.  DMSO has much input to contribute on future developments of M&S and its possible roles in the schools. The MECC is the key to successfully integrating M&S educational material into the DOD/military educational system.  Continued membership would also ease the way for other recommendations of critical interest to the M&S community.

ANNEX A

A comparison of M&S elective courses offered by DoD universities and colleges  


National Defense University
Army War College
Naval War College
Air War College
Command & General Staff College

Course Title
Introduction to M&S
M&S in DoD
Military M&S
Prime Warrior Practitioner Course
Training with Simulations


Introduction to M&S
Modeling Background and Theory
Measures of Effectiveness (MOEs)
Air Force Warfighting Strategy
Introduction to M&S 


Discrete-Event Simulation
End-to-End Transportation Modeling
Models and Wartime Combat Operations
Overview of Military Operational Services
The history of M&S

Course Syllabus
Service Model Orientation
Army Analysis and Modeling
Analytic Modeling of Warfare I and II
Decision Analysis
Use of M&S in the current training environment


Computer Lab I
Analysis and JCS-J8 Support of CINCs
Naval Battle Models
Modeling Principles I & II
The Army’s family of simulations


Computer Lab II
NSC Modeling & Analysis
Military Force Structure
High Resolution Modeling I & II
Integration of M&S in the training program


Simulation Study
Joint Integrated Contingency Model 
Logistics Modeling
Force Level Modeling I through IV
The future of M&S in the Army


Simulating Service Systems
War Planning and Model Aided COA Analysis
War Games
Roles and Missions



Simulating Distribution Systems
OSD-Level Analysis
Misappropriation of Models/V&V
Model Lab I = ASLP, AWSIM, CBS, JEWCESI


Course Syllabus
Spreadsheet Simulations
Course Summary

Related Topics

Model Lab II = JTLS, THUNDER


(cont.)
System Dynamics Simulations


Model Lab III = TACWAR, ITEM



Virtual Reality & Synthetic Environments


Force Structure



Presentation of Simulation Project


Wargaming vs. Analysis






Databases






DIS -- STOW 97






JSIMS, NASM, WARSIM






V V & A






Future Air Force Issues


ANNEX B

A summary and evaluation of the M&S textbooks 

used in DoD universities and colleges

Training with Simulations:  A Handbook for Commanders and Trainers.  National Simulation Center, Combined Arms Center. Fort Leavenworth, KS. August 1995.

This US Army Command and General Staff College (CGSC) text was written for commanders and trainers to assist them in the planning and conduct of exercises involving simulations.  It was designed to provide the reader a basic introduction to simulations.  It includes a glossary of terms; insight into how C2 training simulations may be incorporated into an overall training strategy; specific guidance for the use of simulations in the development of a unit training strategy; general guidance into the planning of training exercises; and a view of future prospects in the area.  

Training with Simulations consists of fifteen chapters with seven appendices, as well as a Glossary of Abbreviations and Terms.  The National Simulation Center (NSC) prepared this book to meet the varied intellectual requirements of a primary and secondary readership.  Training with Simulations adequately serves as the main textbook for a CGSC course, and as reference material for non-training personnel engaged in C2 training simulations development.  Although technical material is included to ensure thoroughness of the topics presented, this book is not a technical document.  By design, the NSC assumed readers would possess very little knowledge of simulations.  Therefore, the text offers a basic foundation in the topic in straight-forward language including a measured assortment of details that serve to clarify rather than distract.  In the initial pages, this book clarifies the distinctions among simulations, models, simulators, and the various types of models and simulations.  Thereafter, the book continues to be a helpful text and reference.  

The book is well organized as an introductory text and develops a point of departure for further reading or course work in simulations.  Part I establishes a foundation in simulations; Part II addresses the question, “why do we have simulations in the training environment?”; Part III discusses a number of simulations currently available in the Army as members of the “Family of Simulations;” Part IV presents the relationship between basic Army training principles and the employment of training simulations into a simulations strategy; and Part V is divided into two major chapters that discuss predicted developments to the year 2012.  

The organization of the textbook is academically sound and makes the learning process for individuals new to this complex field, easy and approachable.  It is, by design, an Army manual that does not discuss in any serious manner Joint or other Service programs.  The handbook discusses in detail the Army training system, and how M&S could be integrated into a unit’s training program.  Thus it is not appropriate for direct adoption as a Joint handbook.  It does provide, however, a very clear guide for the development of a Joint handbook that would be of more benefit to senior users of M&S.  

Virtual Prototyping: Concept to Production.  Defense Systems Management College. Ft. Belvoir, VA. March 1994.

This study represents the combined efforts of three military Research Fellows participating in an 11-month Senior Service College Research Fellowship program.  It is designed to provide a forum for the conduct of research in a subject of vital interest to the US defense acquisition community.  The research that supports this study was conducted during calendar year 1993.  Simply stated, this study assesses and describes the current state of virtual prototyping.  It focuses on leveraging virtual reality to “build” prototypes with computers, test their performance in a synthetic battlefield, and conduct trade-off evaluations between existing/modified/new systems, all before the actual construction of a prototype.  The study is organized with an Executive Summary and six chapters.  The introduction, Chapter One, explains the objective, methodology, assumptions, and background of the study.  Chapter Two explains the defense environment and the role of virtual prototypes.  Chapter Three addresses the spectrum of synthetic environments.  Chapter Four examines the application of synthetic environments to the acquisition process.  A detailed account of synthetic applications is given in Chapter Five, while Chapter Six presents the study’s summary and recommendations.  There are useful appendices that list virtual prototype models and simulations, the points of contact of each, a glossary, and a bibliography.

The body of literature on virtual prototyping is without extensive references to current applications in the defense industry; not because it is not being used, but because each company considers virtual prototyping a key ingredient of its ability to compete and thus protects the specifics of how it uses virtual prototyping.  Throughout the text there are two tables, 71 figures, and ten color plates that make this otherwise difficult subject more understandable.  The large type, two-columns per page format makes the text easy to read.  The study’s literature review identified more than 500 articles of possible relevance.  Ultimately, 150 of these sources were actually used in the preparation of the study and 113 are cited in the bibliography.  Although it is still a valuable resource, this text is rapidly becoming out of date as it possesses references, charts, and other information that are time-sensitive and need to be periodically updated.

Systems Acquisition Manager’s Guide for the Use of Models and Simulations.  Defense Systems Management College. Ft. Belvoir, VA. September 1994.

This guidebook is the result of an 11-month Military Research Fellowship program sponsored by the Defense Systems Acquisition Community, and funded by the Defense Modeling and Simulation Office.  It provides the acquisition community information on DoD policy regarding models & simulation (M&S) capability, and how M&S can be applied throughout the acquisition cycle.  It also gives Project Managers an understanding of dual-use technologies, identifying techniques for faster and lower manufacturing costs, and complements operational test and evaluation.  Simply stated, this guidebook, developed as a reference for the Project Manager, describes M&S policies, types of M&S applications, and key technical and management issues.  The study is organized with a Preface, eight chapters, and an Epilogue.  There are also a number of appendices listing detailed DoD M&S sources.  Chapter One introduces the study, explains the purpose, methodology, and objectives.  Chapter Two discusses today’s applications, systems acquisition process, and requirements generation process.  Chapter Three gives a detailed description of DoD M&S organization and policy.  Chapter Four outlines the classification of M&S to include live, virtual, and constructive.  Chapter Five addresses the acquisition life cycle and Chapter Six outlines the issues in the M&S community.  Chapter Seven addresses management issues and Chapter Eight looks to the future of M&S.  The cover of the book could be made effective by showing the connection between today’s and tomorrow’s war fighting materiel and live, virtual, and constructive M&S.  The study is an excellent and comprehensive work outlining DoD’s M&S organization and policy.  It identifies the key task for the future, to define and provide an infrastructure combining individual M&S into a seamless live, virtual, and constructive world.  The study addresses the need for standards for interface definition, communication, representation of environment, management, security, field instrumentation, and performance measurement.  

The guidebook provides a good assessment of M&S issues but should be updated periodically.  User requirements generation, and the merger of combat materiel with training developments models need to be discussed in more detail.  The cost of M&S is driving both communities in this direction and is, therefore, an important issue that should have been covered in the book.  The fidelity issue for training versus operational test and evaluation must also be addressed.  From a cost and proficiency standpoint, separate M&S for each community is unacceptable.  




