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TOPIC – [Name the topic.  How is the subject of this program denoted?]

This program plan addresses the “Modeling and Simulation (M&S) Body-of-Knowledge (BOK) Information Architecture (IA) Proof-of-Principle (POP) Development Program”.  
EXECUTIVE SUMMARY – [Summarize in a single paragraph the full text of the Program proposal.  Emphasize considerations or decisions needing to be made.]
This program is intended to guide the development of a draft or prototype of the M&S body of knowledge index.  Execution of this plan will demonstrate the development of a provisional M&S BOK guide in a collaborative environment with participation from a wide range of constituencies across the M&S community-of-practice.  The form of the resulting data product sill serve as a prototype for investment in a comprehensive, authoritative, persistent, extensible and useful BOK index.  The contents of the resulting M&S BOK index product will serve to support immediate users of the BOK in cultivating the M&S community-of-practice, while providing a basis for evaluation and evocation of other user needs and information product requirements for future M&S BOK product builds.

The eventual objective (outside the scope of this prototyping program) is, clearly, a published, annotated index of M&S BOK topics, indicating also the relationships among those topics as well as the relationships between those topics and others typically appreciated to be members of the bodies-of-knowledge of allied disciplines.  The desired objective M&S BOK index must be accessible, comprehensive, authoritative, and acceptable to all the significant stakeholders of the M&S community-of-practice.  It must be maintained consistent with the evolution of M&S practice and with the need to guarantee its usefulness for purposes indicated above.   This program is conceived as a first, necessary step to achieving that long-term objective.
INTRODUCTION – [Introduce the Program in such a way that all the relevant information necessary and sufficient to appreciate its potential significance and nature in context of the objective business development environment is indicated to the reader.  Include, as appropriate, comments relevant to each of the sub-headings that follow.]
The nature of background, present circumstances, and opportunities relevant to the development of the M&S BOK index are discussed briefly here – providing de facto justification of the subject Program.
· BACKGROUND – [Describe the historical perspective of the Program, indicating what past events and circumstances bear on the definition of the Program and upon the decision to execute the Program.]
The good news is that Modeling and Simulation (M&S) is alive and well.  Based on decades of invention, practice, and success, and the empowering effects of computational capacity: modeling and simulation technology is pervasive in its application; it is diverse in its implementation: it is versatile in its employment: it is powerful in its effect: it is valuable in its use; and it is generally cost-effective in use in-concert-with or in-lieu-of other techniques.
· CIRCUMSTANCES – [Introduce significant present factors that bear upon the definition or the decision to execute the Program.]
On the other hand, … the case may be made that as a profession, an industry, and a marketplace, modeling and simulation is fundamentally immature.  While there exists a recently established Code-of-Ethics for the M&S Profession / Industry, there is no generally accepted specification of the Body-of-Knowledge.  There are no agreed-upon disciplinary curricula for higher education of simulation professionals.  Nor are there any acknowledged standards for professional education and training of simulation professionals. There is no comprehensively relevant and widely recognized form of professional certification.  There is no generally recognized set of fora and administrative mechanisms that support the whole M&S profession, industry, and market.  There is no clear and immediate acknowledgement of modeling and simulation as a unified profession / industry either among its practitioners or by those outside the profession.[
]  The M&S ‘market’, including that for its educational and training products and service offerings has neither the identity, nor the cohesion, nor the visibility typical of mature industries.  Consequently, the evolution of the modeling and simulation technology, profession, industry, and market is inhibited by (or conversely can be aided and abetted by) a variety of factors.  One of these is surely the development of a consensus specification of the M&S Body-of-Knowledge.  

· OPPORTUNITY – [Cite the opportunity that is perceived to pertain consequent to the preceding conditions.]
Based on analysis of the preceding circumstances, a variety of specific  topics have been identified that relate to the improvement of the modeling and simulation workforce, and that admit to concrete, active collaboration across the widest range of constituencies within the modeling and simulation “community-of-practice”[
].  These topics include specifically:

· Stakeholder Constituency Identification

· Education Needs / Requirements Management

· Body-of-Knowledge (BOK) Index Publication

· Curricular Design and Revelation

· Certification of M&S Professionals

These topics are considered necessary adjuncts to the existing M&S Code of Ethics
, already established and being promulgated, as a basis of the establishment of M&S as a demonstrable profession.  The one topic upon which several of the others are ultimately dependent is the specification of the M&S BOK index.  

The Modeling and Simulation Body-of-Knowledge (BOK) is conceived to be that set of knowledge elements and associated competencies that definitively characterize the M&S community-of-practice.  The identification or specification of such a Body-of-Knowledge is typical of other mature disciplines and professions and may be manifest in a document, database or other such index.  The existence of such a BOK, the relationships among its contents and between it and the bodies-of-knowledge of other associated disciplines is indicated in the diagram of Figure 1.
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Figure 1 – M&S BOK and typical relationships
The specification of the M&S BOK is essential to establish a sound scientific basis for M&S technology investment and education; as well as to support establishing the identity of modeling and simulation as a distinctive technical field or discipline, as a viable profession, and as a powerful emerging information-industry.  

Having available a published M&S BOK specification will provide value to several constituencies.  From the technology perspective, it indicates to the simulation researcher the range of areas (critical technologies and ‘grand challenges’) toward which his efforts may profitably be directed.  From the professional development perspective, it provides to the M&S professional a comprehensive view of his professional development and employment alternatives. To the M&S training and education provider, it provides a field map of the topical areas wherein instruction and training are to some extent viable, from within which suite he can select those offerings he chooses to proffer to the market.  And to the M&S professional certification authority, it provides, likewise, the domain over which certification determination needs to be supported.  From the industrial development perspective, it suggests to the M&S industrial development agent, the range over which the technology offers value; and for the professional societies, it clarifies the respective M&S constituencies to whom they may direct their attentions more specifically and effectively.  From the business perspective, it serves for the M&S product and service provider (sellers) within industry or government, as a menu of potential market domains into which particular product or service offerings may be targeted.  To the M&S asset investment agent (buyers) in government or industry, it indicates the full range of investment options available for consideration.  To both these constituencies, it provides a view of M&S competencies that he may wish to consider in evaluation prospective employees. Last and not least, the existence of a useful M&S BOK will serve immeasurably to establish that self-consciousness of the M&S community-of-practice that will be necessary to realize the potential of M&S technologies in the coming decades.  The fundamental opportunity for international collaboration on the subject of the M&S BOK seems to be self-evident, The question is how such collaboration can be arranged simultaneously to serve global and regional agendas and to be administered sufficiently efficiently to provide useful determinations and information products sooner rather than later.

The fundamental desiderata is, clearly, a published, annotated index of M&S BOK topics, indicating also the relationships among those topics as well as the relationships between those topics and others typically appreciated to be members of the bodies-of-knowledge of allied disciplines.  The M&S BOK index must be accessible, comprehensive, authoritative, and acceptable to all the significant stakeholders of the M&S community-of-practice.  It must be maintained consistent with the evolution of M&S practice and with the need to guarantee its usefulness for purposes indicated above. 

Stimulated by previous enquiry into the nature of M&S professionalism,[
] at least two efforts are currently active that address directly the identification of the M&S BOK.  One of these, the more sharply focused, is funded and directed by the Defense Modeling and Simulation Office (DMSO) of the U.S. Department of Defense (DOD).  It is being executed by a team of university organizations; it addresses specifically the academic perspective of the M&S BOK; and it is intended to educe an M&S BOK topical index over a comprehensive scope of the discipline.[
]
A second public, collaborative, ‘open-source’ initiative is also in progress, with the express intention to proceed to publication of a useful M&S BOK specification in accordance with the requirements indicated above.  Initiated by the Society for Modeling and Simulation International [SCS] [
], and subsequently supported by Simulation Interoperability Standards Organization (SISO) and National Training Systems Association (NTSA), an effort to execute, systematically and fully, the product development lifecycle (i.e. user needs, product conceptual design, product development, product review and evaluation, product endorsement, product publication, deployment, and sustainment) for the M&S BOK is well underway.  Technical design of the prospective M&S BOK in this initiative is being guided provisionally by the example of similar BOK work-products achieved for other disciplines and professions.[
]  A web based collaborative environment[
] exists as implementation infrastructure to facilitating communication, compilation of product life-cycle development artifacts, and overall program management.  And a voluntary cadre of participants representing no less than seven different countries has been established, connected by convenient broadcast and point-to-point communications channels.  Public workshops on the subject, covering respectively: a) the establishment of an implementation program operational context, b) the capture of user needs, c) technical requirements, and d) technical design, have been conducted or are scheduled at the conference-events of supportive organizations.[
]  The degree of international support, participation, and influence is evident in the sponsorship, location, and individual participation of associated workshops.

Naturally, both problems and opportunities are evident in association with such a collaborative initiative.  For instance, the establishment of a suitable information-architecture for the M&S BOK is technically both challenging and critically important.  Programmatically, the pursuit of the initiative is felt to be urgent, but managing the social dynamics of such volunteer initiatives is difficult.  And, of course, adequate provision still needs to be made to publish the resulting product and to maintain it in a suitably open-yet-controlled environment.  Nevertheless, we are finding by way of the public workshops executed so far that convergence-to-consensus on an M&S BOK index wants only a modicum of structured debate among significant stakeholders and the prompt capture of progressive determinations and findings.  

In general, pursuant to this introductory analysis, there is clear motivation, interest, and opportunity to proceed with BOK publication in the broadest possible environment, namely:

· Solicit International participation in M&S BOK specification by name of individual and organization.

· Conduct one more M&S BOK initiative events internationally during CY’04 and three in CY’05.

· Document world-wide consensus acceptance of final M&S BOK index data products.

Given the preceding introduction, two other considerations seem relevant to the commitment to proceed with the subject Program:  First, is the perception that one of the critical issues in proceeding toward the end-item result is the considerable complexity of the M&S BOK itself and the need for an unbiased information architecture wherein it may be made manifest in a way which is systematic, symmetric, unbiased, extensible, and sufficiently sophisticated to hold all elements and relationships of the subject knowledge base.  The KA technical design challenge is apparently crucial to the long term success of the effort given frustrations already evidenced in trying to proceed with organization of topical content sans such an a priori information architecture. Secondly, the fact that working meetings at professional society meeting venues suggest that there is a critical mass of volunteers willing to undertake this Program of activity is considered particularly auspicious. Thus, the motivation for the subject Program.
· VISION  [State the vision in pursuit of which the subject Program is proposed.  What long-term result is hoped-for in which the subject Program is considered a concrete investment?  What circumstance would we want if we could have merely for wishing?]
The vision for Body-of-Knowledge in particular, M&S Workforce development in general, and the profession, industry and market overall is an aggressive one.  It includes the following elements:
· Existence of a comprehensive, consensus Body-of-Knowledge index for M&S practice,

· …upon which the development of the M&S community-of-practice workforce may be rationally invested,

· …resulting in a self-conscious, robust, and persistent M&S technology base, professional cadre, industry infrastructure, and market environment.
PROGRAM CONCEPT [Provide the ‘big picture’ – what are we going and how are we going to get there?]
· INTENTION – [State the intention of the Program.  What is desired as a consequence of execution of the Program?  What circumstance would we want if we could have merely for wishing?]
The vision for this Program is that a representative subset of the M&S community of practice will develop a working prototype information architecture, manifest as a suitable information management product, thereby demonstrating the viability of implementing a successor, objective, M&S BOK product index that is comprehensive, authoritative, accessible, extensible and useful.
· STRATEGIES - [Cite fundamental strategic guidance whereby the vision / intention of f the Program will be achieved.  In one paragraph or a few bullets indicate the few tenants that should influence the entire Program design and execution.] 
Strategies for executing the subject program – proceeding generally from the relatively narrow to the relatively broad - include the following:

· Action Orientation - Do something now.  
· Product Attributes – Strive for a prototype product that is: a) extensible in scope and detail to a single, comprehensive, diversified, articulate, authoritative expression of the significant topics within the purview of the M&S community of practice, and b) implementable in its objective form as an instantiable, maintainable, usable information management tool.
· Product Development - Conduct a systematic information data product development program, including consideration of all facets of data product life cycle management (e.g. user needs, requirements, conceptual design, detailed design implementation, test, and evaluation), and leaving persistent intermediate and supportive data products, but avoiding the temptation to ‘over-formalize’ the process or product.  Focus on solving the core technical problems of achieving an information or knowledge architecture appropriate to the particularly complex domain-of-interest of the M&S community of practice, while keeping mind that the prototype will need to demonstrate the desired utility of the objective BOK product.  Employ both top-down and bottom-up tactics for educing the scope and diversity of the M&S BOK and for generating sufficiently roust information / knowledge management representations thereof.  Leverage considerable investment in M&S BOK analysis, accessible through publications and private communications.
· Risk Sensitivity – Not only do no harm, but positively invest to reduce risk of development of objective M&S BOK data product associated with, for instance need for robust information architecture, diversity of constituencies, etc.)
· Program Management CONOPS - Operate as an open source collaborative initiative program, receptive-to and inclusive of all constituencies, but dependent on no central authority or financial support.  Leverage organizational loci through which the respective M&S community-of-practice constituencies may be most efficiently accessed and by means of which the solicitation of user needs, input of technical requirements and design solutions, and approval, promulgation and use of eventual BOK product may be best assured.  Balance of cost / schedule / product is expected to favor: just-good-enough product, more-or-less-on-time, with available resources.
· Socialization – Continue to socialize both the activity, its particular prototype product and its intended long term objective data product with the broadest range of constituencies across the M&S community of practice possible.
· M&S Community-of-Practice Context – Conduct the subject Program in context of other similar initiatives that are part of the M&S Workforce Development perspective (e.g. workforce requirements, curriculum development, curricular management, professional certification) in particular, and in context of other overarching M&S industrial development perspectives (e.g. technology, professional workforce development, industrial development, market economics, etc.)
PROGRAM EXECUTION – [Tell the ‘story’.  How are we going to make the vision come true?  Provide explication of the proposed Program in such a way that the reader can appreciate the program that will be executed if the Program is elected for implementation.]
· OBJECTIVES / MILESTONES - [What are the major milestones or intermediate accomplishments that will mark the progress of the Program?  At what point in the progress of the Program is management attention appropriate?  Indicate particularly decision milestones.]
The principle schedule milestones of the subject program relate to program planning, prototype design life cycle, and collaborative events.  They include the following activities marked as ‘milestones’ in the accompanying MS Project Gantt Chart. 

· Project Management

· Approve Program Plan

· Public Events

· SCSC '04 Workshop

· EUROSIM '04

· Fall SIW '04 Workshop

· MSPCC Advisory Group Workshop

· AMSC / HSC '04

· IITSEC '04 Disclosure-Solicitation / Workshop

· Wintersim '04 Disclosure-Solicitation

· Technical Execution

· Approve User Needs

· Approve Product Requirements

· Approve Product Conceptual Design Specification

· Approve Product Detailed Design Specification

· Complete Product T&E

· Product Delivery

Management attention is particularly required in establishing a clear program definition, and in assuring that prototype developmental and demonstration targets are met in accordance with a priori expectation or are otherwise qualified.  Collaboration milestones with community-of-practice constituencies serve particularly to establish and maintain the buy-in of the prospective BOK user community throughout the BOK product life-cycle management process.
· PRODUCTS / RESULTS – [What do we want to recover from our investment in this Program?  What would we take as a gift and forgo the Program?  What value will the generation of products and results by means of the execution of the Program yield?  And, not incidentally, what metrics can we use to validate the success of the Program?
Particular Work products expected consequent to the execution of this program and whose deliveries are indicated in the time-phased plan include:
· Technical bibliography

· User needs database

· Product Conceptual design specification

· Product Detailed design

· Information architecture

· Topical data elements

· BOK 'Document' Implementation Specification

· Proto Version 1

· Proto Version 2

Other consequential results expected to be achieved pursuant to the successful completion in its entirety include the following effects or accomplishments:
· Publication of technical papers documenting the rationale, process, progress, results, and implications of the execution of the BOK prototype program and the successful demonstration of the prototype product

· Establishment of consensus across the M&S community of practice of: 
· the need for a published BOK

· the feasibility of developing, maintaining and using a single BOK index
· the relevance of the prototype product and its development process as indicative of objective BOK product development

· Commitment by lead constituencies and organizations to endorse the development of an objective BOK product indicated by:
· Identification f the objective BOK development and use in the respective organizational agendas

· Establishment of organizational work groups within respective organizations intended to support subsequent BOK development , launch, use, and maintenance
· Investment in kind
· Establishment of a core team capable of leading development and launch in to operations of the objective BOK-index product
· ACTIVITY – [What must we do, exactly, to complete the Program?  Cite activities to be executed in the course of the Program to which resources will be allocated and that will, if successfully completed, result in the generation of products- and results-value and the achievement of objectives and milestones indicated above.]
Activities necessary and sufficient to complete the subject program and generate the aforementioned work products and complimentary consequential results are identified in detail in the data contained in associated MS Project files and reflected in MS Project tabular reports contained in APPENDIX - _  below.  In general, program activities are characterized with the following kinds of information:

· Task Name

· Duration, Start Date, Finish Date

· Antecedence relationships – task pairings, type of relationship and lead-lag offsets

· WBS hierarchical subordination

· Priority

· Earned Value - Percent complete

· Necessary Resources by name and quantity

· Notational qualification

Program Milestones are specifically designated.  In particular, a view of the Activity outline indicated by the hierarchical WBS, indented to the level (approximately) just above elemental task is indicated in the list following:

PROGRAM MANAGEMENT

Strategic Guidance

Program Plan

Organization

Team Building

Contract Management

Coordination

General and Administrative

Establish Administrative Infrastructure

Collaborative Environment

Communications

Systems Engineering 

Operate Administration

Execute Internal (Individual) Coordination

Execute External (Organizational) Coordination

Establish Organizational Relationships 

Manage Contributory Solicitation

Conduct Public Events

Risk and Issues Management

TECHNICAL ACTIVITY

Requirements Management

Establish User Needs

Establish Prototype Technical Requirements

Establish Product Evaluation Process

Product Design

Establish Product Conceptual Design

Establish Product Detailed Design

Product Developmental Implementation

Product T&E

Product Delivery

A total of 167 Gantt chart line-items have been specified of which approximately 80% are task-activity primitives.
· SCHEDULE - [How are activities, milestones, and results related to one another and to calendar time?  Illustrate in summary form the relationships among the activities, objective-accomplishment events and milestones, product and results achievement, in a time-phased plan (or activity flow view) in a form suitable for subsequent detailed planning, tracking, and controlling the Program execution. i.e. via MS Project]
Schedule information is also manifest as record-of-original entry in the databases of associated MS Project files.  Planned and actual schedules are recorded therein, and schedule information is displayed typically as Gantt Chart form as illustrated in Figure _ below, where activity timelines roughly concomitant to the activities indicated above are shown.
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Figure _ - Draft Gantt Chart

Detailed schedule information is also included in APPENDIX _.  The total schedule period of the BOK prototype program is ___months, predicated on the best estimates of task duration available at the time of this publication, estimated task activity temporal relationships and the assumption of a 5 day, 40 hour per week calendar with no holidays.
· RESOURCES – [What must we invest to successfully compete the Program?  What will the Program cost?  Estimate necessary and sufficient resources to execute the Program program.  Provide interval estimates when possible, but strive more to identify all resources needed or desired qualitatively than to establish precise quantitative estimates.  Include consideration of the following types of resources: personnel, materiel, information and intellectual property, technical capabilities, management capabilities.]
The subject program is conceived as a best-effort operation, wherein opportunistic use of collaborative relationships and available resources is expected, with particular attention being given to contributions in kind and to leveraging effective resource contributions manifest as inclusion of effort or work-product results achieve elsewhere within the community of interest.  Consequently, bottoms-up interval estimation of program probable cost has not been made.  While necessary or allocated available resources will be documented in the MS Project files when information is available, management of the work level of effort and, consequently schedule is expected to be resource constrained.  Under these circumstances, control of relationships among the canonical program parameters of cost, schedule, and product quality (or alternatively product completion) is expected to reflect the strategy indicated above to achieve a just-sufficient prototype product, more-or-less on time with available resources.
· MANAGEMENT – [How will the Program if elected be planned, organized, coordinated, and controlled?]
The most significant feature of the management of this program, which is otherwise relatively routine, is that without a single focused customer, development organization, and funding agent, deliberate program management practice sufficient to accomplish the programs intent is absolutely essential.  Consequently, particular effort is being made to establish as soon as possi8bvle in this and accompanying documents a program specification that is, as far as possible: complete, explicit, and viable.  In addition, requisite oversight of a core group of committed agents and constituencies is considered necessary to establish and maintain management continuity, program integrity, persistence of constructive effort.  Draft program management roles and functions considered desirable in this vein are indicated here:
· Program Manager - TBD

· Program Technical Lead - TBD

· Program Coordination Lead - TBD

· Program General and Administrative Lead - TBD

· Product Manager - TBD
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� [Code of Ethics reference]





[�]	For recent analysis and prescriptive guidance in this regard see: Hessam S. Sarjoughian and Bernard P. Zeigler, “Towards Making Modeling & Simulation into a Discipline”, an extension of a contribution for a panel: H. Szczerbicka, J. Banks, T.I. Ören, R.V. Rogers, H.S. Sarjoughian, and B.P. Zeigler (2000), “Conceptions of Curriculum for Simulation Education (panel),” WSC, Orlando, Florida.


[�]	This phrase is used advisedly in the singular and in the spirit of: “Cultivating Communities of Practice – a Guide t o Managing Knowledge”, E. Weigner, et. al., Harvard Business School Press, 2002.


[�]	Ralph V. Rogers NOTES AND COMMENTARIES FROM “What Makes a Modeling and Simulation Professional?”, An Invited Workshop on The Modeling and Simulation Profession, February 11, 12, and 13, 1997, Orlando, Florida 


[�]	Participating academic institutions include: Old Dominion University, the University of Central Florida, and Georgia Institute of Technology.  Results report publication is pending.


[�] 	Summer Computer Simulation Conference 2002, SCS, Orlando FL, July 2002.


[�] 	E.g. for Software Engineering (� HYPERLINK "http://www.swebok.org" �http://www.swebok.org�), for Program Management (� HYPERLINK "http://www.pmi.org/publictn/pmboktoc.htm" �http://www.pmi.org/publictn/pmboktoc.htm� ), for Systems Engineering (� HYPERLINK "http://www.incose.org/chesapek/meetings/flyer_mar02.doc" �http://www.incose.org/chesapek/meetings/flyer_mar02.doc� ), etc. 


[�] For information enquire via: � HYPERLINK "mailto:info@MSBOK.org" ��info@MSBOK.org�.


[�] including the SCS-SCSC ‘03, the joint SISO-SIW / SCS-ASTC, SISO’s Euro SIW, and the SCS-SCSC ‘04
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