Appendix B. Army M&S Management - Standards Development, the Army Model Improvement Program (AMIP), and the Simulation Technology (SIMTECH) Program
1. Purpose
The purpose of this appendix is to define the Army M&S Management of Standards Development, AMIP and SIMTECH Program. Tab 1 contains the definition for each Standards Category and a discussion of the future requirements for each category. Tab 2 provides Focus Area Collaborative Team chairs that also serve as the points of contact (POCs) for AMIP and SIMTECH project nominations.
a. The Standards Development Process. 

Although the team building process and the standards development process remains relevant, the SCC roles, responsibilities and relationships within the AMIP/SIMTECH have drastically changed. A new research node has been added to the AMIP/SIMTECH procedure. Focus Area Collaborative Teams (FACTs) have been developed to provide a research orchestration function with respect to the Army’s identified most critical M&S functional areas. Therefore, this process requires revision.  Figure 9 in Chapter 3 illustrates the seven-step process for developing and presenting M&S standards to the Army M&S community.   Not only do the Standards Categories support all three M&S Domains (RDA – Research, Development and Acquisition; ACR – Advanced Concepts and Requirements; and TEMO – Training, Experimentation, and Military Operations), but also they provide an interface between the DoD M&S Objectives and the Army’s M&S domains.

1) Build Team. Pulling together experts from within a particular M&S discipline to form a standards category team is the first and most critical step in the standards development process. Each Standards Category Coordinator  (SCC) should have a team of subject matter experts (SMEs) that have a wide range of expertise and means to keep abreast of developments relevant to the standards category.   The SMEs can come from the Army, DoD, academia, and/or private industry. Team membership is not static; as new issues develop or old ones are resolved, the team membership may change to address current issues. Individuals may join a team at any time; membership is based on the concept of inclusion rather than exclusion. Forums that facilitate the teaming process include: conferences, workshops, publications, and communications that promote the exchange of ideas, techniques, and procedures. Easy access to this network of M&S SMEs is arguably the most attractive feature of the standards development process/procedures from the Army M&S customer perspective.
2) Define Requirements. The SCC and team recommend the definition of the scope of their respective categories with DUSA (OR) approval. Given approved category definitions, the team then identifies potential areas for standards development/harvesting and establishes requirements for each area, which are reviewed and validated by AMSO. The team then sets standards priorities, both near and far term, based on the potential benefit to the Army M&S community, the maturity of the standards area, and the probability of success. 
3) Develop Standards. The identification and development of M&S standards is the crux of the process. Standards may be of many types e.g., procedures, practices, processes, algorithms, or techniques. The wider the involvement of experts across the M&S community, the more likely each category will capture particulars worthy of being standards. Standards are not limited to those specifically developed by the team. They may include "best and current practices" or processes and products that the team feels warrant being considered as standards for Army M&S.  Two web-based tools support the Army’s M&S Standards Development Process: The Standards Nomination & Approval Process (SNAP) and the Army Standards Repository System (ASTARS).  SNAP is a web-based tool used to track, discuss, and vote on standards nominations from the model and simulation community.  Any individual may identify a new M&S standard requirement by submitting a Standards Requirements Document (SRD) for consideration, SNAP is accessible via www.amso.army.mil/standards.  

4) Achieve Consensus. Since the M&S standards development process is based on consensus, each of the standards category teams must achieve consensus within their respective functional areas of expertise, the domains and the overall M&S community prior to proposing a standard being recommended to the DUSA (OR) for approval. In addition to developing and identifying standards, the team members assist the SCC in achieving consensus on the proposed standards.
5) Obtain Approval. Once a standard has been reviewed and consensus has been achieved, it is submitted to the DUSA (OR) for approval or denial as an Army M&S Standard.

6) Promulgate Standards. Once approved, the standard is added to ASTARS on the AMSO website.  AMSO is responsible for the promulgation of M&S standards and does so consistent with Army policies to the widest possible audience in the most efficient manner available. The SCC aids AMSO in the marketing of approved standards.
7) Educate. Once a standard has been established and promulgated at a certain level, the SCC and team begin educating the M&S community on the availability, applicability, and use of the standard. They assist M&S developers and users as they build and use applications, and educate leaders and decision makers on the benefits of the standard

b. Standards Development
Standards development, more appropriately termed “harvesting” is an iterative process. To be effective, each standards category necessarily must focus its effort on a limited set of standardization objectives, resource limitations preclude working on all objectives simultaneously. Also, completed work or breakthroughs in one M&S area may influence a change in solution approach with other M&S standards category areas. Thus, the task of establishing teaming arrangements and defining standards and services required is continuous and iterative, and typically accomplished over a one- to two-year period.

1) For instance, teaming arrangements required to complete work on the first priority in a standards category may differ for that required for subsequent priorities. As the standards category focus changes, so will the functional composition of teams required to do the work.
2) The concept of prioritizing effort is a critical aspect of standards development. Each SCC should maintain a prioritized list of standardization requirements for their functional lane that is periodically reviewed by that  standard category team. The priority list also will change over time, but its maintenance is critical to keeping work focused.
a) SCC should frequently review and revise their priorities taking into account work accomplished to date and what work must follow to build on completed work.

b) Completed work does not necessarily connote a finished application that incorporates the objects, algorithms, data, procedures, techniques, etc., resulting from work toward a standardization priority. It does mean that the proposed standards are in a form that enables their adaptation to an M&S application, and that they were subjected to a deliberate review process. Following the developed process, the review occurs first within the standards category team, approval is received from DUSA(OR) and is then presented to the Army M&S community using ASTARS and SCCs.  

        c. Standards Development Phase II
Standards development efforts have been focused primarily on the TEMO, ACR and RDA domains. Recently, AMSO initiated an effort to reach out to the M&S community to increase their awareness of the benefits of using and developing M&S standards, and to encourage them to contribute many of the fine products that exist within their programs as possible standards. This outreach effort has identified many M&S investment areas that have a potentially high payoff across a wide cross section of the M&S community. 
        d. Relationship between Standards Development and the AMIP
The AMIP supports standards development by investing in M&S projects that will lead to timely development of M&S standards. Projects are selected for funding each year based on their potential contribution to M&S development and reuse. Approval for AMIP projects rests with the DUSA (OR).

        e. Changes to Standards Categories
Questions, comments and/or recommendations for adding, deleting, combining or changing category definitions and/or category priorities should be forwarded to AMSO's Standards Coordinator through the link on the AMSO website; www.amso.army.mil/standards. 

f. Simulation Technology (SIMTECH) Program

The SIMTECH program invests in state-of-the-art technologies that show potential for use with Army M&S or address identified voids in M&S technology. The program also seeks to develop technologies that show potential for supporting Army M&S Standards Category objectives. Approval for SIMTECH projects rests with the DUSA (OR).

Appendix B. Tab 1. Standards Category Definitions and Requirements

	Categories
	Definitions
	Requirements

	Acquire
	Encompasses those algorithms, which model the phenomena pertaining to the firsthand collection of battlefield information by an observer/sensor.   In general four quantities or processes are addressed in this Standard Category: (1) Signatures of the battlefield environment, including signatures of both the datum of interest and the surrounding environment; (2) Signature transmission/transformation from source to receptor; (3) Discrimination of target/datum of interest from background; and (4) The search process performed in the examination of the battlefield.  Applicable to signatures in the acoustic and electromagnetic (ultraviolet, visible, infrared, and radar) spectra with either reflective or emissive sources.  Countermeasures to acquisition (signature reduction, reduced signature transmission, or degraded discrimination capability) are also applicable.
	· Develop standard representations of the four acquire processes (signature, transmission, discrimination, and search) required by combat models and simulations

· Develop standard techniques for implementing the acquire process representations into combat models and simulations

· Assure integration of standard category products with other categorization perception models into combat models and simulations

· Assure that anticipated changes in representation capabilities and requirements for category products are communicated to the other standards categories



	Attrition
	Addresses the algorithms and processes that encompass the selection, prioritization and engagement of targets and the subsequent battle damage assessment and disengagement of combatant forces.  Also included within this framework are physical processes that represent the probabilities of hit/kill for both direct and indirect fire weapon systems, effects of countermeasures, tracking and designation of targets, flyout of projectiles (including line-of-sight checks as appropriate), ammunition expenditure, and battle damage assessment.
	· Establish standard attrition methodologies.

· Facilitate use of standard attrition methodologies by the M&S community

· Improve known weaknesses

· Investigate the adequacy of current methodologies and replace where deficient



	C4I Integration
	The process that develops hardware, software and procedural standards to provide a seamless vision of the battlespace on C4I systems and surrogates by incorporating and integrating the environment, entitles and their psychologies across virtual, constructive and live simulations.  This enables leaders, decision makers, staffs and soldiers at all levels to attain cognitive awareness of the battlespace.
	· Define an achievable set of candidate standards that are consistent with the current JTA-Army C4I and M&S Domain Architecture

· Determine C4I requirements for Terrain, Object Management, CDM, C3 Systems, Data, Dynamic                 Environment, and FDB SSCs

· Define and articulate attainable, adaptable, and scaleable standards according to Technical Reference Model for C4I M&S Interfaces

· Prototype standards prior to implementation

	Command Decision Modeling (CDM)
	Procedure, practices, processes, techniques, data, and algorithms that model or simulate human behavior that results in a perception being formed, a decision being made, an action or reaction, or a plan being formulated.
	· Develop a collective requirement document for CDM to identify product expectations

· Examine mission-planning applications of CDM
· Explore representation of the individual as an agent.

· Advance the art of modeling decision making processes for SAFOR, CGF and constructive simulations 

· Develop a planning process standard 

· Develop a battle management language standard 

· Develop a framework for representing command knowledge

	Communications Systems 
	Encompasses the objects, algorithms, and techniques necessary to replicate friendly and enemy control, communications, and computer systems and processes.
	· Define and design objective systems M&S representations

· Coordinate common systems representations with other categories

· Upgrade current M&S capabilities to replicate systems

· Insure design will permit systems interface with other M&S in the constructive and virtual worlds

· Insure HLA compliance is part of the development of new M&S communications models

· Provide for data interchange to allow communications effects to play in combat models

· Develop MOEs to identify key elements and validation tolerances for control, communications, and computer M&S

· Insure the models are available to users

	Computer Generated Forces
	Software integration, which produces realistic entities in synthetic environments, which interface appropriately with live, constructive, virtual and simulator entities, but which are generated, controlled and directed by computer routines.
	· Develop CGF standards that are useful in all M&S domains, applicable to distributed simulations, representative from single entity to corps, and useful in a joint environment

· Minimize operator overhead for SAF

· Ensure structures and data bases are modular and easily isolated

· Provide consistent representations for battle field systems, and unit tactical/doctrinal behaviors in all SAFs

· Support the development of the High Level Architecture

	Cost Representation
	Address Army standard cost definition and the data, tools, algorithms, and techniques necessary for preparing, accurately and consistently portraying cost and economic analyses for military operations acquisition, and modeling and simulation activities.  
	· Develop, document, and promote Army standard cost definition, data tools, algorithms and techniques necessary to accurately and consistently prepare and portray cost and economic analyses for military operations, acquisitions, and modeling and simulation activities

· Standardize techniques for comparing costs of alternatives

· Update the Army’s principal publications containing cost standards and guidance

· Manage Army cost analysis initiatives in support of Simulation Based Acquisition

· Interface with other Army M&S standards categories

	Data
	Procedures that increase information sharing effectiveness by establishing standardization of data elements, data base construction, accessibility procedures, data maintenance and control.
	· Promote the expanded use of data standards 

· Promote development of standards for data infrastructures

· Promote research to harness the promise of new technologies

· Explore ways to expand training in the areas of data structures and data modeling

· Stay current on current technologies and tools that offer potential for data modeling and data mining
· Coordinate closely with the other SCCs to maintain currency in other work that will implicitly generate new requirements for data and data standards
· Explore ways for formalizing representations of characteristics and performance (C&P) data and co-chair the C&P Data Configuration Control Board

	Deployment/ Redeployment
	Addresses objects, algorithms, data, and processes needed to accurately portray the relocation of military and civilian forces from the point of debarkation to  areas of operation, and the preparation for and return movement of forces from one area of operations to follow-on designated CONUS or OCONUS bases or areas of operation.
	· Develop modeling standards that address all deployment domains (e.g.,ACR, TEMO, RD&A), including execution, planning, analysis, training, and all the joint end-to-end process elements.

· Develop a common object structure for the representation of all aspects of deployment/transportation, including forces (equipment, personnel, and supplies), transportation assets, cargo, and infrastructure

· Develop and document deployment related objects, entities, actions, algorithms, and processes at various levels of resolution

· Ensure commonality and linkages with mobilization, logistics, and warfighters simulations

	Dynamic Atmospheric Environments
	Those objects, algorithms, data, and techniques required to replicate weather, weather effects, and impacts, backgrounds, acoustic and transport and dispersion of aerosols and battle by-products in models and simulations.
	· Provide fundamental environmental data for M&S

· Provide consistent data for environmental effects models

· Provide standardized database for system performance analysis

· Provide set of standard synthetic natural environments

	Logistics
	Objects, algorithms, data, and processes which model or simulate the initial provisioning, supply, resupply, stockage, facilities, maintenance and sparing of the ten classes of supply, and CSS services provided to and in the field.  Army standardization requirements must address M&S support for CSS functions to and in the field
	Develop standards to support M&S for the following Combat Service Support functions (in priority order):

1. Class III (Bulk POL)

2. Class V (Ammo)

3. Class VII (Major End Items)

4. Class IX (Repair Parts)

5. Personnel

6. Class I (Food and water)

7. Maintenance

8. Medical 

9. Logistics Description of the Battlespace

10. Services

11. Classes II (Gen. Supplies), III (Pkg POL), and IV (Construction Material)

12. Finance

13. Stockage

14. Classes VI (Personal Demand) and X (Materiel to support non-military programs [e.g. agricultural, economic development)

15.Facilities

	Mobilization/

Demobilization
	Includes the algorithms, objects, and unique modeling techniques needed to accurately portray preparation of forces for military operations and their return, to include: active units, reserve units, active duty individuals, mobilization of Reserve Component (RC) individuals, expansion of CONUS/OCONUS installation support facilities, preparation for overseas movement, and surge and expansion of the industrial base.
	· Standardize algorithms, objects, and techniques for modeling mobilization

· Provide linkage of mobilization models and simulations to real time databases

· Create HLA federation with strategic deployment and transportation modeling objects and algorithms

	Move
	Encompasses the objects, algorithms, data, and techniques necessary to replicate activities that influence land force platform and personnel movement (ground, air, and water).  It also addresses mobility and countermobility as engineer functions, suppression and rubbing (as a mobility degrader), formations, and dispersion.
	· Land force platform and personnel movement

· Mobility and countermobility as engineer functions

· Suppression and rubbing effects on movement

· Dispersion and formations



	Object Management
	The process that develops abstract object classes that are:  (1) consistent in their representation of object attributes/methods; (2) applicable to 95% of the M&S employing them; (3) accepted by the M&S community; and (4) interoperable at levels allowed by their model environment.
	· Develop definitions of abstract object classes for Army use

· Develop policy and procedures for managing Army objects

· Form liaisons between major Army simulation programs and other standard categories to encourage use, updates, and expansion of object classes

· Explore methods for gathering, sharing and storing meta data about objects



	System Design and Architecture
	The structure of components in a program/system, their relationships and principles and guidelines governing their design and evolution over time.  Architecture includes the system framework and components that facilitate interoperability of all types of models and simulations, as well as facilitate reuse of M&S components.  It encompasses virtual, constructive, and live simulations from ACR, RDA and TEMO domains.


	· Develop, demonstrate, and promote common components, standards, protocols, interfaces, processes and methodologies

· Transition current standardization efforts and all new standards development efforts to be in compliance with the emerging joint technical architecture and specifically the DoD M&S High Level Architecture

· Develop an awareness of evolving architectures, including, but not limited to Virtual Reality Machine Language (VRML) and the Dismounted Warrior Network (DWN)

	Terrain
	Includes the objects, algorithms, data, and techniques required to represent terrain and dynamic terrain processes in modeling and simulation.
	· Defining geospatial information content, resolution and accuracy requirements for developmental models and simulations

· Determine standards for correlated terrain databases

· Determine standards for rapid terrain database generation

· Determine standards for dynamic terrain features

· Determine a consensus based data exchange standard

· Encourage use of reuse repositories (ASTARS, MSRR etc.)

· Coordinate with other standard categories closely coupled with terrain

	Verification, Validation & Accreditation (VV&A)
	Verification is the process of determining that a model implementation and its associated data accurately represent the developer’s conceptual description and specifications.  Validation is the process of determining the degree to which a model and its associated data are an accurate representation of the real world from the perspective of the intended uses of the model.  Accreditation is the official certification that a model, simulation, or federation of models and simulations and its associated data are acceptable for use for a specific purpose. 
	· Develop recommended practices for verification, validation, and accreditation that address the needs of Army models, simulations, and distributed simulations.

· Assist in development of Army VV&A policies

· Expand awareness and understanding of VV&A by Army M&S users and developers

· Coordinate with DoD, DoD Agencies, and Services to endure consistent and complimentary VV&A practices

· Identify and develop tools and techniques that can be used in verification and validation

· Establish ways to quantify or characterize validation to support V&V planning and implementation.

· Advise systems developers on the requirements for conducting verification and validation

	Visualization
	The representation of a physical environment, which includes representation of combatants (vehicles, aircraft, personnel, ships, etc) in a dynamic environment.  (Includes the concept of virtual and constructive entities in a live environment).
	· Determine how visualization relates to the other standards categories and to C4ISR

· Define and articulate attainable, adaptable, and scaleable visualization standards

· Implement visualization standards and encourage “harvesting” throughout the Army M&S community.


 

 

Appendix B. Tab 2. Policy and Technology Working Group Representatives and Focus Area Collaborative Teams (FACTs)
	ASAALT
Assistant Secretary of the Army for Logistics and Technology
ATTN: SARD-ZS
2511 Jefferson Davis Highway
Arlington, VA 22202-3911 
	USACE
Commander
Hqtrs, US Army Corps of Engineers
Director of Research and Development
ATTN: CERD-M 20 Massachusetts Avenue, NW
Washington, DC 20314-1000 
	ATEC
Commander
US Army Operational Test And Evaluation Command
ATTN: CSTE-M 4501 Ford Avenue
Alexandria, VA 22302-1458

	CEAC
Director
US Army Cost and Economic Analysis Center
ATTN: SFFM-CA-PA 5611 Columbia Pike
Falls Church, VA 22041-5050 
	Center for Army Analysis
Center for Army Analysis
ATTN: Mr. Cooper
6001 Goethals Road
Ft. Belvoir, VA 22060-5230 
	TRADOC
Commander, DCSSA
US Army Training and Doctrine Command
ATTN: ATAN-SM Fort Monroe, VA 23651-5143

	ODCS G6, CIO
Deputy Chief of Staff, G6 ( Chief Information Office) 
ATTN: SAIS-PAA-S Room 1C634, Pentagon
Washington, DC 20310 
	Army Materiel Command
Commander, U.S. Army Material Command
ATTN: RDECMD 5001 Eisenhower Ave
Alexandria, VA 22333-0001 
	SMDC
Commander
US Army Space and Missile Defense Command
ATTN: CSSD-BL-SCPO Box 1500
Huntsville, AL 35807

	ODCS G3
Deputy Chief of Staff for Operations and Plans
ATTN: DAMO-AC Room 3A474, Pentagon
Washington, DC 20310-0400 
	Army War College
Commandant, US Army War College
ATTN: AWC-AW Carlisle Barracks
Carlisle, PA 17013-5050 
	OCAR
Office of the Chief, Army Reserve
ATTN: DAAR-PAE Suite 111001421 Jefferson Davis Highway
Arlington, VA 22202-3259

	ODCS G4
Director
US Army Logistics Integration Agency
ATTN: LOSA-CD 54 M Avenue, Suite 4
New Cumberland, PA 17070-5007 
	MTMCTEA
Military Traffic Management Command Transportation Engineering Agency (MTMCTEA)
ATTN: MTTE-SIM720 Thimble Shoals Boulevard, Suite 130
Newport News, VA 23606 
	FORSCOM
Commander
US Army Forces Command
ATTN: AFOP-PLA1777 Hardee Avenue, S.W.
Fort McPherson, GA 30330-6000

	ODCS G2
Deputy Chief of Staff for Intelligence
ATTN: DAMI-IFT Room 9302, Presidential Tower
2511 Jefferson Davis Highway
Arlington, VA 22202 
	ARI
Commander
US Army Research Institute for the Behavioral and Social Sciences
ATTN: PERI-II 12350 Research Parkway
Orlando, FL 32826 
	PA&E
Department of the Army
Office of the Chief of Staff
ATTN: DACS-DPR 200 Army Pentagon
Washington, DC 20301-0200

	ODCS G1
Deputy Chief of Staff for Personnel
ATTN: DAPE-MR Room 2C733, Pentagon
Washington, DC 20310 
	ARNG
Chief, National Guard Bureau
ATTN: NGB-ARO-TS 
111 South George Mason Drive
Arlington, VA 22204-1382
	USAREUR
Commander-in-Chief
US Army Europe and 7th Army
ATTN: AEAGC-TS-F Unit: 28130APO AE 09114

	USARPAC
Commander
HQ, USARPAC
ATTN: APOP-PL Fort Shafter, HI 96858-5100 
	OFTF
Director, Objective Force Task Force  

2531 Jefferson Davis Hwy
Arlington, VA 22202
	 


1. Focus Area Collaborative Teams (FACTs) are Army-wide focus groups used to research, identify and coordinate simulation technology projects in specific Army Transformation high-payoff areas. FACTs will emphasize the cross-domain collaborative teaming arrangements in developing an enterprise approach for their areas.  
2. A FACT is a community of expertise in a given area, and develops and maintains the Army road map for investment in M&S technologies and enablers for its focus area. The FACT approach identifies M&S technology needs and ensures duplication is avoided.

3. These Teams support the Program Objective Memorandum (POM) process by providing the information needed for substantiating elements of a program and providing the evidence to reassure the Program Element Group (PEG) that the funding is not duplicative. 
4. FACTs also scrub technology development proposals as part of the AMIP/SIMTECH process to ensure that proposed, short-term M&S work will contribute to the overarching FACT roadmap and research plan.  This also ensures that FACTs are ready to initiate project work if resources become available. The coordinated and responsive approach ensures that the Army will benefit from such expenditures.

5. There are currently seven Army FACTS:

· Command And Control, Communications, Computers, Intelligence, Surveillance, And Reconnaissance (C4ISR)

· Logistics

· Military Operations in Urban Terrain (MOUT)

· Space

· Geospatial Data/Information

· Joint Campaign/Contingency Analysis

· Simulation to Command, Control, Communications and Computers (C4) Interoperability (SIMCI) Overarching Integrated Process Team (OIPT)

6. Further information pertaining to the FACTs can be found on the AMSO Website: www.amso.army.mil/facts.
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