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1. Purpose

The purpose of the Warfighter Information Network – Tactical (WIN-T) Simulation Support Plan (SSP XE "SSP" ) is to identify WIN-T modeling and simulation (M&S) requirements to reduce program risk, reduce acquisition time, reduce program cost, increase WIN-T quality and military worth, increase WIN-T supportability, and decrease total ownership costs throughout the systems lifecycle.  The SSP defines the M&S to be used to support the implementation of the WIN-T Operational Requirements Document (ORD) Key Performance Parameters (KPPs). The WIN-T requirements are described in the WIN-T ORD.

This WIN-T SSP Version 3.0 reflects the format and content described in DA PAM 5-xx.  The WIN-T SSP version 2.0 was based upon Appendix C, Simulation Support Plans, Guidelines and Procedures, revised 20 September 2002 format.  The original WIN-T SSP was attached as Appendix H to the WIN-T ORD, dated 5 March 2003.  

The next formal review for the SSP will be submitted with the Capabilities Production Document (CPD), which is scheduled in FY06 with the Milestone C review.  Since the SSP is a living document, additional updates to the SSP will take place supporting M&S activities for the product life cycle management prior to Milestone C.

2. Executive Summary

The WIN-T SSP describes the implementation of the Simulation and Modeling for Acquisition, Requirements and Training (SMART) concept to the WIN-T program.  The SMART concept is the application of modeling and simulation to the entire program life cycle.  For WIN-T, the SMART concept is being applied to all phases of the WIN-T product development from requirements analysis through material productions, testing, cost analysis, training, integration, and support.

The Program Manager (PM) Modeling and Simulation Team reviewed a number of WIN-T related documents to identify opportunities for the application of models and simulations to support the WIN-T Program.  These documents included the ORD XE "ORD:Operational Requirements Document" , WIN-T Acquisition Strategy, Test and Evaluation Master Plan (TEMP XE "TEMP:Test and Evaluation Master Plan" ), and Statement of Work (SOW XE "SOW:Statement of Work" ).  Next, Army Test and Evaluation Command conducted a comprehensive survey of existing models and simulators potentially applicable to the WIN-T Program as part of their M&S requirements.  This survey included those models and simulation environments required by the PM as well as those proposed by the WIN-T prime contractors General Dynamics and Lockheed Martin.  The survey also addressed the use of terrain elevation and vegetation products within the models, propagation loss and antenna models, waveforms implemented, protocols supported, analysis tools, operational and networking metrics, etc.  The survey addressed both military and commercial sources.  Version 2.0 of the SSP incorporated some of the results of this effort, and they have been retained in Version 3.0.

Version 3.0 also includes the incorporation of a number of suggestions and comments on content from the WIN-T community, specifically the TRADOC System Manager (TSM) WIN-T, ATEC, and the PM WIN-T system engineering branch. Substantial comments and assistance were provided by the Army Modeling and Simulation Office (AMSO) SMART Team, consisting of members of AMSO, Program Executive Office for Simulation, Training and Instrumentation (PEO STRI), and TRADOC. The SMART Team specifically provided expertise in the areas of document format (to develop it in accordance with DA Pam 5-xx) and understanding the content requirements for a SMART SSP.

3. System Description Overview

3.1 Top-level system description

WIN-T will integrate communications network for the Future Force (FF), be optimized for offensive and Joint operations, while providing the Theater Commander (CDR) the capability to perform multiple missions simultaneously with campaign quality.  It will be a framework, which will set standards and protocols for FF Infospheres while interfacing with and/or replacing equipment in current forces. 

WIN-T is the FF high-speed and high capacity backbone communications network, shown in Figure 1.  It will be focused on moving information in a manner that supports commanders, staffs, functional units, and capabilities-based formations – all mobile, agile, lethal, sustainable, and deployable.  

WIN-T must enable the Future Force to plan, prepare, and execute multiple missions and tasks simultaneously.  It is supported by the Future Combat Systems (FCS) Mission Needs Statement (MNS), (Draft) dated 2 November 2001; the FCS Statement of Required Capabilities (SORC), dated 2 November 01; and the Horizontal Integration of Battle Command (HIBC), also known as Battlefield Digitization, dated 10 January 1995.  The FCS MNS concept is to enable the FF Commander with the “Quality of Firsts” - See First, Understand First, Act First and Finish Decisively.

WIN-T is the Army’s FF (Unit of Action / Unit of Employment (UA/UE) through Theater), and where required, the Joint Force Commander’s, tactical deployed communications network used throughout the FF’s UE infosphere.  WIN-T shall support command centers and mobile elements within the UE infosphere and shall leverage the JTRS or provide physical connectivity with the UA units.  

WIN-T shall be modular in design, scaleable to users’ requirements, and capable of adapting (task reorganization) to the evolution of the war fight.  WIN-T shall make the most effective use of bandwidth and adventitious use of spectrum.  WIN-T shall be a Joint Technical Architecture (JTA) compliant, commercial standards-based network capability that is easy to upgrade, operate, maintain, manage, and train. 


[image: image2.emf]Future Force / WIN-T Overview

Commercial /

HAAVs

CONUS

MARFOR

JTF

AFFOR

NAVFOR

Coalition

ADAPTIVE C4ISR 

INFOSPHERE

UA (I)

UA (I)

UA 

UA 

(II)

(II)

UA 

UA 

(II)

(II)

UA 

UA 

(X)

(X)

UA 

UA 

(X)

(X)

UE 

UE 

(XX/XXX)

(XX/XXX)

A Fully Integrated C4ISR Systems-Information Superiority 

Enabling the Warfighter to:

See First

See First, 

Understand First

Understand First, 

Act First

Act First, and 

Finish Decisively

Finish Decisively

Seamless Interoperability 

to Joint, Coalition and 

Global Commercial

Scalable, tailorable, and 

dynamically adaptive to 

mission, task, purpose

UA (I)

UA (I)

UA (I)

UA (I)

UA (I)

UA (I)

A single integrating 

Future Force 

communications network

Increased network  

capacity, speed and 

quality of service, reliable 

and secure

WIN-T is:

Network 

Connection

Mobile Throughput for 

Reach over increased 

distances


Figure 1
WIN-T’s overall design and acquisition strategy will enable the insertion of new technologies as they become available.  The objective is to routinely place state-of-the-art technologies and their enabling capabilities into the hands of the warfighter.  WIN-T is comprised of network infrastructure (e.g., integrated and/or embedded switching, routing, and transmission systems), network operations (NM, IA, IDM), network services (e.g., naming, addressing, and user profiles) and user interfaces that provide voice, video, and data services throughout the battlespace. 

WIN-T shall be interoperable with Army Current and Future Force, Joint, Allied and Coalition systems.  WIN-T shall provide connectivity to the Global Information Grid (GIG) (e.g., DISN).  WIN-T is capable of transporting Top Secret/Sensitive Compartmented Information (TS/SCI), information previously supported by Trojan Spirit, with modernized, state-of-the-art equipment.  WIN-T is the replacement communications architecture for Trojan Spirit and its network accesses.  WIN-T is capable of transporting unclassified information and shall be the replacement architecture for logistical communication systems (e.g., Combat Service Support Automated Information Systems Interface [CAISI] or web-based logistics).

The WIN-T network shall allow Army and Joint Task Force (JTF) commanders and other users to exchange information internally and externally to the theater, from wired or wireless telephones, computers, or from video terminals.  WIN-T employs a combination of terrestrial, airborne, and satellite-based transmission systems to provide robust multi-layer connectivity supporting operational maneuver from strategic distances.  

The multi-layer WIN-T concept consists of three layers:  space layer, airborne layer and ground layer, as shown in Figure 2.  WIN-T supports the warfighter’s requirement for mobile communications by leveraging the integrated and/or embedded JTRS elements in the FCS platforms, current wide-band digital radios, and wireless local area network (LAN) technologies.  WIN-T shall satisfy all required FCS capabilities stated in paragraph 1.1.2.3.2 of WIN-T ORD.

Network Infrastructure

The organic UE/UA platform is anticipated to be the Future Combat System (FCS).  WIN-T leverages the JTRS program and extends network services (e.g., naming, addressing, user profiles, etc.) to all user platforms within the UE/UA infosphere.  

The UE is capable of command and control (C2) for all Army, Joint, and Multi-National forces.  It is organized and designed to fulfill C2 functions as the Army Forces (ARFOR), Combined Joint Task Force (CJTF), Joint Forces Land Component Command (JFLCC), or the JTF.  WIN-T shall provide a communications augmentation package, tailored and configured to support an ARFOR, JFLCC or CDR/JTF headquarters.  These headquarters are large, normally fixed command centers with limited mobility requirements and substantial reachback requirements to the Theater CDR Headquarters, the President and Secretary of Defense, Coalition forces, Embassies and other government and non-governmental Organizations (NGO).  WIN-T shall also provide a modular and fully mobile capability that can be tailored for early entry command operations.  

For the UE, WIN-T provides additional user services (e.g., communications augmentation packages) where units displace/move less frequently and/or are required to support an ARFOR, JFLCC, or CDR/JTF Headquarters. These UE units will require communications capabilities that are more tailorable, scaleable, configurable, etc. These WIN-T communications augmentation packages may require dedicated “information technology smart” soldier assets to install, operate, and maintain these capabilities.
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Figure 2
Switching and routing technology shall be based on commercial standards.  A routing capability shall be provided to support voice, data, messaging, and video information exchange requirements throughout the theater.  To enhance network survivability, WIN-T shall automatically allocate and manage bandwidth, route information over multiple transmission paths, bypassing outages and congestion.  This technology provides the self-healing and self-organizing capability of the network.

WIN-T connects UE/UA elements in a way that provides the throughput necessary to support the transfer of information between OF command centers and platforms (e.g., FCS) throughout the Joint Force and Objective Army battlespace.  WIN-T shall interface with other communications capabilities, terrestrial relays, satellites and unmanned aerial platforms (e.g., aerostat, UAV), to connect command centers, mobile warfighter platforms and to provide reach.

Network Management (NM)

NM capabilities to configure, monitor, and maintain WIN-T’s infrastructure, IA systems, IDM systems, security, spectrum management system, and user interface devices shall be automated and embedded where operationally suitable.  Where required, network managers shall have the capability to remotely manage, configure, and monitor the wide area network (WAN), LAN, and terminal devices throughout the UE/UA.  The WIN-T system shall provide an interface to the Joint Network Management System (JNMS) and be able to host the JNMS software when supporting an ARFOR, JFLCC, JTF, and CJTF.  The WIN-T system shall include NM capabilities from the following five functional areas: configuration (includes network planning, network engineering, network battlefield frequency spectrum management, systems management), performance, accounting, security, and fault management.

Information Assurance (IA)

WIN-T’s common communications backbone shall support exchange of information across multiple security level (MSL) classifications; i.e., TS/SCI, Secret, Confidential, and Sensitive Information (SI).  WIN-T shall provide end-to-end security consistent with the classification of information passed over the WIN-T network, by providing an integrated defense in depth approach that starts at the DISN and extends down to individual user devices by leveraging the JTRS.  IA capabilities shall be integrated and/or embedded in each FCS platform to protect the WIN-T/JTRS network.  The IA capabilities provided by WIN-T shall detect network attacks, provide immediate protection, and alert users and IA managers.

User Interfaces

WIN-T shall provide users at the UE a wireless personal communications device with commercial-like capabilities (e.g., conferencing, positioning information, point to point, discrete, secure, broadcast) that has various network services (voice, data, video).  It shall include wired terminal devices that can communicate (e.g., voice, data, and video) on all classification levels (e.g., SI, Secret, and TS/SCI).

Future Force 

The FF is intended to be a 21st Century land combat force without equal.  It is designed to play a decisive role in Joint and combined military operations responding to any crisis in the full spectrum of military conflict.  The FF must be interoperable with Army current systems, Joint and Interagency systems and adaptable to Allies, Coalitions and Non-Government Organization (NGO) systems.  The goal of the FF is to increase strategic responsiveness while ensuring full spectrum dominance across the spectrum of military operations.  This approach requires that all capabilities be reconciled into a technologically advanced decisive general-purpose force that is complemented by special purpose forces.  

WIN-T shall exploit state-of-the-art communications, terrestrial, airborne assets, space-based resources, computing systems and capabilities to provide the Army with technical advantages to meet the battlefield Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) challenges of the 21st century.  WIN-T shall provide infosphere connectivity between FF units, leveraging JTRS-enabled, embedded C2 communications capabilities.  This will allow the Army’s FF to concentrate combat power through the employment of smaller units that are more capable, survivable, and lethal vice the traditional massing of forces.

Key Performance Parameters (KPPs)

The following paragraph is an excerpt from the JROC-approved WIN-T ORD, dated 5 March 2003.  It describes the overall characteristics, highlighting the Key Performance Parameters (KPPs), of the required WIN-T system.  

The Objective Force requires a robust, mobile and offensively oriented communications network of networks.  It must facilitate information flow from the UA through UE levels, and to legacy and interim, Joint, Allied, and Coalition forces, National and Interagency assets and therefore must be interoperable. It shall provide and/or leverage terrestrial, airborne, and space-based (e.g.,, military and commercial) communications assets, to support unprecedented network reliability and seamless horizontal and vertical information transfer between all Battlefield Operating Systems (maneuver, information operations, effects, and sustainment operations). It must enable ‘sensor to shooter’ exchanges, prioritize based on commander’s intent, and ensure quality information dissemination that is timely, relevant and actionable.  A robust network management capability will ensure efficient use of resources and support the establishment of virtual teams to enable massing of effects.  The network must protect and defend itself to minimize risks against external and internal threats so that the commander has the confidence and assurances to see first, understand first, act first and finish decisively.  Finally, it must be able to do all of this, with reach and reachback, in a fully mobile environment.

Figure 3 provides in tabular format some more details of those KPP, including the specific block requirements to which the contractors must design their respective system solutions. Section 5.3 Capabilities Document Crosswalk with M&S goes into further detail about how the modeling and simulation will address these KPPs currently and in future M&S activities.
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Figure 3
3.2 Milestone Status

WIN-T is an Acquisition Category (ACAT) Level 1D program and is currently in the System Development and Demonstration (SD&D) milestone status phase.   Milestone C is scheduled for FY06 1Q.    The following section System Acquisition Strategy provides timelines and details about the system acquisition.  

4. System Acquisition Strategy

4.1 Program Acquisition Timeline and Strategy

The WIN-T program structure is reflected in the Integrated Program Schedule provided in Figure 4.

Following a full and open competition among U.S. prime contractors, on August 9th, 2002, the Government awarded separate parallel competitive Cost Plus Fixed Fee (CPFF) contracts to General Dynamics Government Systems Corporation and Lockheed Martin Mission Systems.  Each contract consists of two phases, with phase 1 being awarded initially for Pre-System Development and Demonstration (SDD) activities, and with an option for phase 2, SDD.  Each contractor is required to accomplish all Phase 1 requirements under the awarded basic contracts.  Presuming favorable evaluation of the results of Phase 1, and authorization at Milestone B, the option will be executed for Phase 2 efforts. A restricted competition between the two development contractors at the conclusion of SDD will result in down-selection to a single award for a Production contract for the initial Low Rate Initial Production (LRIP) quantity, plus options for additional LRIP and Full Rate Production (FRP) quantities.

In Phase 1, the contractors are conducting pre-Milestone B activities.  The work effort and deliverables are those necessary to mature the program and develop inputs and documentation to support a Government Milestone B Decision Review.  The WIN-T ORD, (JROC approved) dated 5 March 2003, is the requirements baseline in Phase 1 and has “blocked” (time phased) requirements.  Phase 1 includes system engineering tasks, program management tasks and engineering services necessary to define and document the WIN-T architecture.  Specific products include an initial architecture, a Baseline Requirements Document (BRD), other technical documentation, Life Cycle Cost Estimates (LCCEs) with supporting documentation and trade-off studies.  Each contractor is assessing the technology maturity related to the specific technical solution the contractor is developing, and has made specific recommendations to minimize risk and optimize efficiency of achieving the capabilities defined in each ORD block.  Test strategies for the entire program are being formulated and documented with inputs from the contractors.

The Phase 1 effort is twelve months in duration.  Two formal, contractor conducted In Process Reviews (IPRs) are scheduled.  IPR 1, held in February 03, corresponds to the point in time where all preliminary technical, cost, and programmatic input and documentation required to support the Milestone B Decision process was made available.  IPR 2 is scheduled in June 03.  This corresponds to the point in time where final Milestone B documentation will be available.  Additionally, the contractors will recommend changes to the Phase 2 efforts, as a result of Phase 1 activities.  The Government will assess the contractors’ recommendations (cost, schedule or performance related), as well as Government initiated changes, and make any required modifications prior to award of the Phase 2 option.  Completion of the Phase 1 occurs at the end of month twelve, coincident with the Government Milestone B Review.

It is the Government’s intent to award each Phase 2 CPFF option upon successful completion of Phase 1 and a Milestone Decision Authority (MDA) authorization subsequent to a Milestone B review.  Phase 2 is the SDD phase.  The work efforts and deliverables are those necessary to further mature the system and develop documentation to successfully achieve a Milestone C LRIP Decision.  Each contractor’s BRD developed during Phase 1 will serve as the contractor’s requirements baseline throughout Phase 2.  In Phase 2, the contractor will complete design of the Block 1 architecture and prepare documentation that supports this design.  The contractor will build and deliver OPNET and AweSim! models for the architecture and system design and will conduct simulations based on operational scenarios provided by the Government.  Modeling and Simulation (M&S) will be utilized to validate that the architecture can satisfy the KPP requirements and all Block 1/2/3 requirements.  Phase 2 will also include an engineering services provision.  These services shall include, but not be limited to:  engineering studies to assess the impacts of emerging and evolving requirements on the WIN-T architecture and system, fabrication of equipment prototypes (hardware/software) to assess interface, interoperability, and other technical requirements.

Three formal contractor Design Reviews and a Government conducted (OSD level) IPR are scheduled during Phase 2, which is expected to begin in August 03 and last 27 months.  These reviews will address the design of the contractor’s Block 1 WIN-T System.  A System Design Review (SDR) is scheduled at the end of month four, followed by an OSD level IPR scheduled in 3rd Quarter FY04.  The Government (OSD level) IPR will enable the PM to assess the maturity of the contractor’s design and their ability to have a prototype to support the Developmental Test/Operational Test (DT/OT).  A Preliminary Design Review (PDR) is scheduled at the end of month twelve and a Critical Design Review (CDR) is scheduled at the end of month nineteen, prior to DT/OT.  The purpose of this CDR is to provide the Government an opportunity to assess the final SDD design maturity and readiness to enter LRIP.  Prior to the CDR, the contractors will have delivered final documentation to include Product Specifications on all systems (Assembly and Standalone), Technology Readiness Assessments (TRAs), Program Test Plans, SDD Test Reports, and Logistics Support Strategies.  M&S results will also be available to the Government to support final evaluation of the network architecture.

During Phase 2, each contractor will also fabricate, deliver and support a suite of hardware/software to the Government’s test site to support a DT/OT to include technical data collection.  Deliveries of equipment shall occur in time to support a DT/OT during month twenty three of Phase 2.  The DT/OT must demonstrate that all critical technologies, required to meet the Key Performance Parameters (KPPs) and necessary to implement the Block 1 system, are mature to at least Technology Readiness Level 6 (TRL 6).  After completion of the DT/OT and the CDR, the contractors will support a Government Production Readiness Review to ensure that sufficient capability exists to produce required quantities.

The Government plans to issue a Request for Proposal (RFP) for a Fixed Price Incentive Fee (FPIF) production contract soon after completion of the DT/OT.  Competition will be restricted to the two development contractors that successfully competed for the Phase 1 and 2 contracts.  A single contractor will be selected on a Best Value Basis and a production contract awarded, after the Milestone C Review in 1QFY06.  Source selection criteria will include, but not be limited to, system performance and operational utility, life cycle cost, and total life cycle support.  The proposals will be evaluated against the criteria based on (1) the information provided in the contractors’ proposal; (2) the past performance evaluation, conducted by the Performance Risk Advisory Group (PRAG); (3) documented results and data delivered under each SDD contract, updated where appropriate, by the proposal; and (4) other factors identified in the source selection plan to include the offeror’s ability to develop and produce the WIN-T functionality through Block 3.

Each SDD contractor will be provided DT/OT test results.  They will be instructed in the RFP to fully address the resolution of all DT/OT shortcomings in their proposals.  The ATEC Independent Evaluator will be available to support the Source Selection Evaluation Board Process.

It is anticipated that the production contract will provide a base year and four yearly options.  The LRIP Phase will include the base year contract to procure test quantities of systems/equipment for Production Verification Test (PVT), the first option to procure test quantities of systems/equipment to support Initial Operational Test (IOT), and the second option to procure LRIP quantities of systems/equipment.  Prior to exercising the 2nd option in FY08, an Army IPR will be conducted to ensure the systems/equipment procured for PVT meet design specifications. 

The production contract will also include two one year production options for FRP quantities.  The FRP options will not be exercised until after the FRP Decision Review.  A follow-on five-year Fixed Price (FP) with Economic Price Adjustment (EPA) contract will be awarded on a Sole Source basis for additional FRP quantities.  Additional FP with EPA contracts will be awarded on a sole source basis to procure and field the remaining force.  The Production Contract will also include a Cost Plus Incentive Fee (CPIF) line item, funded with RDTE dollars for further development of the Block 1 program.  In addition, there will be an Engineering Services line item that will allow for the development of Blocks 2 and 3.
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The program office believes using a FPIF contract for the initial five year production provides an appropriate distribution of risk between the Government and contractor and provides actual cost data from the early portion of the FRP, which will assist in determining fair and reasonable prices for follow-on sole source negotiations.  In addition, the follow-on RFP release will occur after the completion of all training and fielding of the initial systems.  This will permit the RFP and subsequent proposal to be based upon a fielded configuration of equipment that includes any modifications that may need to be made as a result of the IOT.  This also will allow the RFP to incorporate Block 2 requirements that are ready to transition into the production baseline.

In support of the FRP Decision Review, the program office will develop an independent cost assessment of production costs based upon the first two years’ production experience, and assess whether the option prices under contract for the first two FRP years are reasonable.

During the LRIP phase of the Production Contract, the contractor will be required to obtain the required Interoperability Certification (Joint and Intra-Army) and Security Certification and Accreditation for the WIN-T System, which are necessary for a successful fielding.  All logistics, supplies, services and technical documentation required to field and support the WIN-T System will be acquired along with the production hardware.  It is anticipated that along with the Production award the Government will also award a separate sustainment contract to the same contractor for spares, repairs, training, fielding, software support and Post Production Software Support of fielded systems.

Upon completion of the IOT, a System Evaluation Report (SER) and Beyond LRIP Report will be provided to support the FRP Decision Review.  The purpose of this Decision Review will be to demonstrate that the WIN-T Block 1 is ready for FRP, and to obtain authorization from the MDA to enter into FRP.  The FRP authorization will provide for the procurement of the WIN-T for the OF, in accordance with the guidelines for Unit Set Fielding (USF).  All production options will include range quantities to provide maximum procurement flexibility.  The current fielding schedule spans over a thirteen-year period and is aligned to the FCS fielding schedule.  However, based on user need and economic consideration, the Acquisition Strategy allows for the flexibility of procuring the entire Army over a shorter period of time.  
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Figure 4
4.2 PROGRAM Alignment

WIN-T and the JTRS are the communications transport and networking capabilities for the FF, including communications support to the FCS.  WIN-T will serve as the integrating network supporting maneuver UA, providing connectivity between UA, between UA and UE and providing connectivity and interoperability with the strategic portion of the Global Information Grid (GIG) and Joint and Allied communities.  As such, WIN-T deployment will be essential for FCS deployment.  However, due to the WIN-T missions of support to legacy systems and Theater level communications support, FCS deployment does not deter the fielding of WIN-Ts mission capabilities or ultimate deployment prior to FCS or to current force units that have not transformed to an FF structure.  As each system evolves, integration events and tests will be planned to ensure WIN-T and FCS compatibility.  Figure 5 is a comparison of the program schedules that shows the linkages that support key FCS milestones.
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Figure 5
4.3 SMART Planning and Schedule

The acquisition strategy for the WIN-T program relies on applying a SMART approach to the application of modeling and simulation to all aspects of the program from requirements identification to concept and design development, to fabrication, integration, test, training, and fielding.  The purpose of such an approach is to achieve the efficiencies needed to enable execution of the acquisition strategy within the time and cost constraints, in a manner that mitigates risk as much as possible.

The WIN-Tactical Acquisition Strategy has two phases.  The M&S deliverable items that each contractor is required to deliver are split according to each phase. 

In Phase 1 (pre-Milestone B), each contactor was responsible for developing and delivering a detailed Modeling and Simulation Plan for architecture and development utilizing the modeling environments OPNET and AWESIM. In addition to providing their concept for meeting the Government’s M&S requirements for architecture development, this plan will be integral to the Government in further developing the WIN-T Simulation Support Plan in support of performance models. Additionally in Phase 1 each contractor will develop and deliver traffic scripts that will be used to exercise the performance models developed in Phase 2. These traffic scripts will be based on IERs that the Government has provided, applied as appropriate to the various modeling scenarios that Government has also provided. The initial draft M&S Plan was delivered 150 days after contract award, and the initial M&S Traffic Scripts were delivered 30 days prior to the first IPR in Phase 1. The final delivery of both of these items was provided 330 days after contract award.

During Phase 2 (post-MS B / pre-MS C), the actual models (network performance models using the OPNET modeling tool and network reliability models using the AWESim! modeling tool) are being developed and tested. Additionally the simulation analyses of these performance models that have been outlined in the contract will be performed. Both the network performance and reliability models and the analyses of these models will be documented and delivered during Phase 2 as well. Device and protocol models and corresponding documentation will be delivered incrementally during Phase 2, according to each contractor’s Integrated Master Schedule. The initial WIN-T network performance model and Network Reliability model deliveries will be made 30 days prior to the scheduled PDR, and the final deliveries for these will be made 60 days prior to the scheduled CDR. Each contractor will also develop and deliver network models of the DT/OT test network initially 60 days after the PDR, and final 60 days prior to start of the DT/OT event.  The documentation referred to includes an Executive Summary, detailed Engineering Manuals that fully document the models, and detailed User Manuals to document how to set up and run a simulation.

The contractors will perform simulation analyses, both to support the development of their network architecture as well as to support the verification and validation (V&V) of their performance and reliability models. The simulations that the contractors will run are outlined in the contract Statement of Work, although the contractors have been encouraged to provide additional simulations that may better support the analysis of their architecture design. Analysis reports will be delivered incrementally as they become available, with the final reports being delivered to PM WIN-T 60 days prior to the CDR. Also at various times during Phase 2 the contractors will provide comparative data between live in-plant tests and model performance data in order to support the V&V of the models they have developed. This will culminate in an analysis using the DT/OT network model and support reports will be provided to PM WIN-T 30 days after the completion of the DT/OT event.
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Figure 6 SMART Schedule

Although at this time it is not fully defined, additional M&S will be developed to support the Low Rate Initial Production (LRIP) and subsequent production phases post-MS C. Further network performance studies in support of engineering design and testing will be done as the network architecture evolves and matures, as well as a number of other areas necessary to the program that have not been addressed to this point. These include the areas of training, threat, and logistics and support. Additionally, significant importance will be placed on the integration of M&S efforts with both the JTRS and the FCS M&S programs, to provide an overall integrated analysis capability for the FF communications systems. Of primary importance in this area is the development of a common simulation framework / environment that will allow each program’s M&S to utilize the same scenario information in the same way and provide a common set of tools to set up simulation exercises and perform data reduction and analysis.

5. Model and Simulation Support Approach

Modeling and simulation will be used throughout the life cycle development and support of the WIN-T system. The following paragraphs describe the WIN-T M&S strategy and the life cycle use of M&S.

5.1 M&S Strategy

In developing the strategy for modeling and simulation prior to Milestone C (MS C), the prime concern was support of Phase 2 requirements, specifically the system engineering and testing of the contractors’ WIN-T solution architectures. PM WIN-T has tried to apply modeling and simulation to support the design and evaluation of these architectures in an overall effort to help identify a system that meets all of the warfighter’s requirements as stated in the WIN-T ORD. In order to best support this program now and as it matures the focus of modeling and simulation implementation encourages the reuse of tools, models, simulations, and data from both outside the program and within the program.  Additionally the WIN-T program will heavily encourage collaboration among all system stakeholders throughout government and industry. It is understood that everyone involved in the product development process must be able to easily capture, manipulate, and access product information.

5.1.1 Phase 1

5.1.1.1 PM M&S Focus

The primary focus of Phase 1 M&S activities was the identification and development of additional M&S requirements and data for Phase 2, the System Design & Development phase. The M&S for this phase was limited to the development of modeling and simulation strategies and requirements for Phase 2 of the program.  The bulk of the M&S development and analysis had been scheduled for Phase 2, so the PM focused much of its efforts in three areas to support upcoming development and analysis.  These areas include the development of appropriate scenarios for them to model and perform analysis on, and to develop and provide Information Exchange Requirements to support system design work and simulation analysis, as well as providing the contractors with guidance for interpreting the analysis requirements.  These efforts are describe in the next paragraphs.

5.1.1.1.1 Scenario Development

Initially the PM approached the TRADOC Analysis Center (TRAC) at Ft. Leavenworth to obtain an operationally relevant scenario that could be provided to the contractors to support their engineering and modeling efforts.  At this time there were no Future Force scenarios available that were not classified.  It was determined early on that the PM needed an unclassified scenario to perform analysis with, so as not to restrict contractor model-development capabilities, or the ability to distribute models (if necessary) and analysis results.  As a result of this, and the inability of TRAC to declassify the [then] available Future Force Caspian Sea 2.0 scenario, the PM decided to develop its own scenario in-house for the M&S efforts, with the expertise and assistance of the TRADOC System Manager (TSM) WIN-T.

While located in the same geographic area (Caucasus) as the Caspian Sea 2.0 scenario and the same general unit locations and movements, the PM’s scenario is unclassified and contains only generic unit and command post designations.  The force structure is based on the Force Structure Guidance that was provided to the contractors for their engineering design efforts.  The geographic area in question is relatively small, so an entire Major Theatre War (MTW) scenario was not developed.  In fact, the Caspian Sea 2.0 scenario itself is a Small Scale Contingency (SSC).  Because Caspian 2.0 was at the time the only FF option and since it provided a broad range of geographic features (including both mountainous terrain and flat expanses), it was determined that the PM’s scenario would be adequate to use for design and M&S efforts, as it provides a wide range of conditions to stress the communications architecture.

The M&S scenario consists of a Unit of Employment (UE) 3 (theatre level) slice, a UE2 (Corps level), 2 UE1 (Division level) and 6 Units of Action (UA) (Brigade/below level). This requires approximately 200 command posts to be modeled. Each command post consists of a number of WIN-T-provided communications equipment (routers, transmission devices, etc.), depending on each of the contractor’s architecture design solutions.  In a detailed engineering level model that is required to assess the performance of the WIN-T system, this number of model components requires a tremendous amount of processing power.  For this reason the PM decided to limit the simulation analyses to a 2 hour period of time.  Strictly speaking, the actual simulated time will be longer than 2 hours: additional time (up to 45 minutes) will be allotted to allow the network to build, routing tables to converge, and the system to reach a steady state. The 2 hour period for analysis refers to 2 hours of full traffic loading on the network and data collection to will provide some statistical confidence in the output data. Some thought went into exactly which 2 hour “slice” of the scenario should be represented.  PM system engineering determined that the highest bandwidth requirements would be represented during the attack, or decisive operations, phase of a battle.  It was during this time that communications traffic was to be developed, and Information Exchange Requirements, or IERs, would be needed that describe the communications that could be expected to occur.

Currently the TSM WIN-T office is developing additional vignettes that encompass more of the Caspian Sea scenario. These vignettes include phases II, III (decisive operations) and IV (consolidation) of the scenario, and they will focus on the emerging UEx/UEy force structure that is currently being developed. The WIN-T contractors are currently under contract to use the scenario information that has been provided for their modeling efforts and this will not change during the SD&D phase. Future modeling excursions in support of testing requirements and LRIP modeling will make use of the latest available scenario information, including these new vignettes.

5.1.1.1.2 IER Development

The need for Information Exchange Requirements (IERs) that accurately describe Future Force communication needs was identified early on as a necessary item for system architects to correctly develop a communication system.  The Architecture Integration and Management Directorate (AIMD) at US Army Signal Center is responsible for developing and managing the Army Architecture Repository Management System (AARMS) database, which at the present time contains only Current Force IERs.  With the development of the Future Force concept it became clear that the existing IERs would not be adequate to describe the communications requirements of the warfighter in the 21st century.  AIMD was unable to produce TRADOC-validated Future Force IERs to meet the WIN-T program schedule, although their efforts to produce validated IERs are ongoing, and the current projection for development of them is December 2004.  In order to provide the WIN-T contractors with IERs appropriate for them to design their solution architectures, PM WIN-T contracted the CECOM RDEC (CERDEC) to perform a study and collect their best estimates of the warfighter’s communications needs in the near future.  That IER development effort was accomplished by CERDEC in conjunction with TSM/WIN-T and input from key Bandwidth users (DCGS-A, CASCOM, etc.), and a product was delivered to the WIN-T contractors in June 2003, based on a force structure that was developed in conjunction with TRADOC.  Additional IER development work is being performed by CERDEC to refine those products and include some additional IERs for multicast traffic.

The IERs that were developed represent expected traffic requirements during what is referred to as the Busy Hour. This is a one hour time period corresponding to the decisive action phase of a battle, which studies show typically require the most communication bandwidth, as well as the most critical traffic.  Also, they represent a best estimate of what traffic may be expected during the WIN-T Block 3 time frame, approximately 2015.  For the purposes of modeling system performance these requirements were scaled down for the Block 1 (2008) and Block 2 (2012) timeframes. The Busy Hour identifies which information exchanges can be expected to occur during the decisive action. The IERs identified are then used to develop the traffic scripts that support the simulation analyses. The IER records provide, among other things, the frequency of messages generated, provided as number of times per hour (or day). Although the traffic scripts extend beyond one hour (to include the entire simulation time), they use the Busy Hour IER message frequencies to generate simulated messages over the course of the entire simulation.

The IERs being used by the WIN-T contractors to design their systems and exercise their models are too significant in number to include in this document or even in an appendix. They are stored in a large database developed by CERDEC, and tab-delimited text files with between 400,000 and 500,000 records have been provided to the contractors for their M&S efforts. Further documentation on the development of the IERs can be provided upon request, but also goes beyond the scope of this SSP. 

5.1.1.2 Contractor M&S Focus

In keeping with the SMART strategy and guidelines, the contractors were required to apply modeling and simulation concepts to all facets and phases of the WIN-T System acquisition in accordance with the SOW and the M&S Approach submitted with their proposals.  In Phase 1 the contractors have begun to execute their respective approaches in applying M&S to the WIN-T program. The contractors’ M&S efforts for this phase was limited to the development of modeling and simulation strategies for later in the program, and to research technologies that could be used to do the following:

· reduce system design, development, and fielding times; 

· assess logistics support, training, and fielding concepts; 

· reduce total ownership costs and to perform cost/performance tradeoffs; 

· assess and mitigate technical risks; and 

· aid in vulnerability assessment and mission area analysis

Specifically each of the WIN-T contractors developed Modeling and Simulation Plans that detail their respective methods and procedures for supporting WIN-T’s M&S requirements. Additionally they each have developed traffic scripts from Government-provided traffic summaries (IERs) that will be used to drive Network Performance simulations and analyses in Phase 2. The requirements for these plans and traffic scripts are described in the following sections.

5.1.1.2.1 Modeling and Simulation Plans

Since the modeling and simulation efforts had not included model development or simulation analyses in Phase 1, the contractors were each required to develop a Modeling and Simulation Plan. The M&S Plan reflects the contractor’s specific, detailed plans for performing all aspects of the M&S during the life cycle of the contract. Although it was delivered during Phase 1, the plan itself will be a document that may develop and mature as the program requirements change over time. The plans include in-depth descriptions of how M&S will be applied to support the requirements of the WIN-Tactical program. Additionally, the Verification, Validation and Accreditation (VV&A) of all models that will be delivered as part of this program is required. Therefore, the contractors have included in their respective plans detailed descriptions of their own V&V process, as well as how they will support the VV&A process for the models that will be developed in support of the WIN-Tactical program. The M&S Plans also include discussions of any additional models, modeling tools and/or software tools that will be used to support the M&S effort on this program, and provide rationale for the contractors’ decisions to use them. This includes the contractors’ application of the software. Due to the current competition-sensitive nature of this program each of the contractors’ M&S Plans have been included not in the body of this document, but as separately attached annexes. These annexes are currently the contractors’ delivered M&S Plans, however future versions of the SSP will summarize those plans and describe the actual work accomplished. After the downselect to a single contractor the SSP will be updated to include within the main document the specific M&S activities of the contractor that will proceed into the Low Rate Initial Production phase. 

5.1.1.2.2 Traffic Scripts

An important product of M&S during Phase 1 of the contract was the development of traffic scripts that are sufficiently representative of the emerging requirements that the WIN-Tactical communication system will need to support. These traffic scripts were developed to support future Modeling and Simulation analysis efforts in the WIN-Tactical acquisition, specifically the analysis of the WIN-T performance during the SD&D phase. The contractors developed and delivered detailed traffic scripts which represent the Information Exchange Requirements (IERs) and traffic summaries that were developed by CECOM RDEC.

The baseline traffic scripts represent the Busy Hour (BH) traffic load as defined in the IERs. The traffic loading was then increased by factors of 2 and 3 to account for peaks in activity and future growth requirements, and the contractors developed the additional scripts to provide these traffic loads to the simulation. The contractors developed the comprehensive traffic scripts in accordance with their respective M&S plans, and they take into account all of the requirements that are listed in the IERs. Additionally, the simulations that will be run during Phase 2 analyses will be 2-hour scenarios. Each simulation uses a traffic script that provides a BH traffic load for a duration of 2 hours.  

5.1.2 Phase 2, System Development and Demonstration

5.1.2.1 Government M&S Focus

5.1.2.1.1 Engineering Support

During the SD&D phase of the WIN-T program the focus of modeling and simulation is to support the development of, and allow for the technical assessment of, the contractors’ communication system design solutions. The WIN-T System Engineering Branch is relying on the contractors to produce models that accurately represent their systems, which will in turn allow the assessment of how well those systems can be expected to work in a variety of environments and conditions.

As required by the Government, the contractors have been directed to synchronize the model deliveries with the engineering builds in accordance with their own internal Integrated Master Schedule.  This will provide incremental deliveries of models, which support PM WIN-T’s plans to Verify & Validate (V&V) models, as well as give the PM engineering staff an indication as to how the system development and design is progressing. The models will be used as an integral part of SD&D to evaluate potential technical risks associated with the contractors’ designs, to perform cost/performance tradeoffs, and to refine system design.  The contractors’ models are being designed to run in three different modes of operation, corresponding to the WIN-T architecture’s Blocks I, II and III sets of functionality.  This too will allow some assessment of how their architecture should be able to perform in the near, mid, and far term future.

5.1.2.1.2 Test Event Support

The WIN-T contractors are each developing M&S to support the Government’s Developmental Test / Operational Test (DT/OT) that is scheduled to occur in June 2005. At this test event they will demonstrate prototypes of equipment that are intended to go forward into the Low Rate Initial Production (LRIP) phase of the program. The contractors have been required to develop OPNET models of their test suite of equipment, and the PM envisions several uses for this model.  Primarily, although only prototypes will be brought to test, the functionality of the models of prototypes and production devices will be the same or very similar and will be able to support the verification and validation process, by providing an additional data point to compare live test data and model results.  Additionally the test community has expressed the desire to use the DT/OT model as a tool to help develop the actual test itself: to prescript message traffic, determine unit location and movements, etc.

In defining the M&S requirements for the WIN-T program, PM WIN-T had designed simulation experiments primarily to support system engineering design analysis. In addition to the design process, M&S will be an important tool for supporting the evaluation of the proposed WIN-T system. The WIN-T system evaluator from the Army Evaluation Center (AEC) has identified additional M&S requirements that will support their evaluation by providing some new model capabilities as well as more comprehensive verification and validation of the models. Appendix F identifies these requirements and provides a plan for developing the M&S to support a robust and complete evaluation of the system. It identifies what additional modeling will be developed, what additional simulations will be performed, as well as the responsibilities each organization (PM, ATEC, TSM) in this additional effort.

In addition the WIN-T M&S IPT has decided to establish a physical layer M&S working group to identify effects that need to be captured with respect to friendly/commercial RFI, rain and water vapor attenuation, terrain elevation and morphology, multipath fading, and other environmental factors that impact RF link quality (dust, heat, etc.). The physical layer WG will address the possible model paradigms that will be sufficient to support the V&V efforts.

5.1.2.2 Contractor M&S Focus

5.1.2.2.1 Model Development

The WIN-T contractors’ M&S focus for Phase 2 has been on the execution of the Statement of Work requirements, execution of their M&S plans developed in Phase 1, as well as the verification and validation of their models and producing the analysis of system performance using the M&S. The following sections go into more detail about the contractors’ Phase 2 efforts.

5.1.2.2.1.1 Network Performance Modeling

WIN-T network performance is being examined in Phase 2 primarily by the development of OPNET models and analysis of data produced by these models. In addition to being a significant tool for assessing the utility and adjusting system design details, the system performance modeling will provide insight into how well the contractors’ designs meet a number of requirements, including information dissemination and mobile throughput KPPs.

5.1.2.2.1.1.1 Simulation Environment 

WIN-T has decided to use OPNET as the primary M&S environment for modeling the system performance of the WIN-T network architecture. The contractors have each been directed to develop a WIN-T system network model using the OPNET modeling environment and perform analysis with the OPNET simulation engine.  

OPNET provides an extensive library of standard model components that represent commercial network technologies and standards (e.g., Ethernet models, routing protocols, Transport Control Protocol (TCP)).  In the interest of reducing cost and schedule the contractors were directed to, wherever practical and applicable, utilize the standard models from the OPNET library.  If a standard model component could be used, the contractor will first consider the modification of an appropriately similar standard model, and if that was not practical, develop a custom model.  Any deviation from the standard model library will be documented in the deliverable documentation and justified at P/TIMs and Design Reviews.  Due to the tremendous importance to model verification and validation, as well as reuse (both by PM WIN-T internally and possibly other Government programs if necessary), any custom-developed models will be delivered in an unlocked state with all code readable and thoroughly documented.  The detailed documentation for the modified standard and custom-built models is key to the verification and validation process necessary to develop confidence in the models.

OPNET models have user-settable parameters called attributes. For the most part default values provided by OPNET are appropriate to use, but under certain circumstances it is necessary to change these attribute settings. As with modified standard or custom built models, deviations from standard OPNET component model attribute values will be documented and justified.

Again, in the interest of reducing cost and schedule, the WIN-T models are being developed to produce OPNET code that is as computationally efficient as is practical.  The models are also being developed to be scalable, in order to allow for additional excursion simulations in various scenarios. Therefore, memory leaks are being minimized using commercially accepted practices of software development. Although tradeoffs between model fidelity for scalability and reasonable simulation run times are inevitable, model accuracy is not being sacrificed to achieve model efficiency.

Further details on the OPNET model development requirements can be found in the WIN-T Statement of Work (SOW) that Lockheed Martin and General Dynamics are under contract to follow.

5.1.2.2.1.1.2 External Conditions

External conditions are defined as anything that influences the performance of the network which is not itself a part of the network.  The WIN-T models will be used to analyze the effects of external conditions on the network, to include terrain, weather, climate, traffic loading and RF interference.

a. Terrain.  PM WIN-T is using a Caspian Sea scenario that includes mountainous, flat and urban terrain conditions. DTED data corresponding to the scenario’s geographic region is used for the modeling of link profiles.  Command center locations have also been included in this scenario. The simulations include demonstrating the effects of mobility in the simulated scenarios, so OPNET trajectory files have been developed and are used to describe the movements of the command centers that have On The Move (OTM) communication requirements. Three sets of trajectory files have been developed to correspond to the Blocks I, II and III OTM velocity requirements.  The use of trajectory files is the preferred way of simulating mobility in an OPNET simulation; however, if necessary a time-step approach with the propagation pre-computed for computational efficiency reasons may be used. For modeling OTM communications the terrain is represented by cross-country conditions.  Cross-country terrain is traversable terrain where no roads, routes, trails or man-made improvements exist.  This terrain includes linear features such as gaps and streams and the requirement exists for the WIN-T mobile platforms to cross these features.  This cross-country terrain is represented by the US Army Aberdeen Proving Grounds Churchville B road course.  The cross-country terrain will not apply when modeling Communications On The Move in urban environment(s).  

b. Traffic Loading. Traffic loading for the simulation analyses will be based upon the Information Exchange Requirements (IERs) that have been provided by the Government in Phase 1, and the simulations use the approved 2-hour duration Busy Hour (BH) traffic scripts that have been developed in Phase 1.

c. Climate, Interference and Attrition.  Effects of climate, interference and attrition are modeled in several ways by removal of key links and nodes in various simulation experiments.  Additionally, where appropriate they are modeled as a decrease in link propagation margins. In this way a number of other external conditions, (e.g. the effects of dust and sand currently being experience in Operation Iraqi Freedom), can be introduced without having to explicitly model them. Extra care must be taken to characterize these effects accurately, though. One way to do this is to establish a working group to specifically look at various modeling abstractions, particularly at the physical (transmission) layer. This working group, tentatively referred to as the “physical layer working group”, will consist of M&S IPT members from PM WIN-T, TRADOC (TSM) and ATEC. The concept has been proposed to M&S IPT members (see Appendix F) and will be developed to support the Phase 2 modeling efforts of the WIN-T contractors.

5.1.2.2.1.1.3 Propagation Modeling

Since mobile wireless networks are extremely sensitive to signal propagation and environmental effects, and there is a myriad of ways to represent these effects, the Government has provided direction to the contractors about what to consider in these areas. This was in the interest of having both contractors (which are still in a very competitive environment) use the same modeling software (when available) and techniques and assumptions (when models need to be developed). The contractors are using the TIREM model, Version 3.15 (provided as GFS) for terrestrial propagation modeling, and CECOM Technical Reports TR-91-3 and TR-92-9 for multipath fading modeling. Other propagation models may be identified and used as needed; for instance if it is determined that any of the aforementioned software or documents is not applicable at certain frequencies.  The contractors have been required to model an urban environment as part of the simulation analysis, though the exact representation of urban terrain morphology has not been decided. They will be required to use an accepted, commercially used propagation model that is appropriate for their communications architecture in that type of environment. PM WIN-T has not identified a standard model for this purpose, and will evaluate the applicability of the contractors’ choices based on their rationale for choosing it.

The following physical factors are being considered in the models: climate, rain attenuation (RA) and clear-air multipath fading attenuation (MPFA). For the modeling of climate the contractors have been directed to use Florida Climate MPFA and RA distributions for terrestrial and ground-air links:

· MPFA methodology for Difficult Climate as given in CECOM TR 91-3

· RA for Crane Region E (Sub-Tropical Wet region)

· Summer season

Further definition of some of these factors is still being developed, and will be clarified in future iterations of this SSP. This will be a product of the WIN-T M&S physical layer modeling working group mentioned above in section 5.1.2.1.2.

5.1.2.2.1.1.4 Architecture Performance

The WIN-T network performance models are being developed to simulate and evaluate certain architectural attributes to assess the WIN-T system robustness and deployability in specified environments.  They will address these issues through the data generated from the Government operational scenario, and by developing separate scenarios as necessary. The following factors, which are necessary to meet WIN-T system design requirements and M&S requirements to help evaluate the system, are addressed in the contractor models:

1. Scalability.   The models are designed with the scalability of the simulation in mind. The model will be able to scale in size to simulate a Corps that includes five divisions. Attention must be paid to the overall level of model fidelity/complexity to enable this to be done.

2. Mobility.  Mobility will be partially addressed in the operational scenarios provided by the Government. It is understood, however, that because the simulated time will not be enough to address the whole range of mobility paradigms, the full range of mobility issues will not be addressed in these simulations.  Given the limited mobility in the scenarios provided by the Government, the contractors are examining the issues of link stability during movement and the associated overhead traffic generated due to the movement.

3. Robustness (Attrition).  Performance of the network after certain network nodes are rendered non-operational is highly dependent on the specific architecture and system solution that is implemented.  The simulations that have been described in the run matrix (Appendix A of the WIN-T Phase 2 Statement of Work) have been designed with the intent to demonstrate the robustness of the contractor’s WIN-T system design, including the graceful degradation in network performance with increasing node and link attrition.  These simulation deliverables include analyses of network performance with respect to degree of attrition as well as analyses of network stability and network re-forming after attrition.

5.1.2.2.1.1.5 Performance Model Simulation Analysis

The PM will receive simulation analyses with the model deliveries from the contractors.  For each simulation run delivered to the Government, the contractors are providing a technical report which describes how the simulation was run, types of simulations performed and analysis of the results, how the simulation relates to risks or risk reduction activities, etc.  These results will be periodically reviewed during the SD&D phase during Technical Interchange Meetings (TIMs) and Design Reviews.

The contractors’ simulations and analyses will assess four main system design issues.  These issues are: the effect of time varying external conditions on the performance of the network; the ability of the network to self organize once it is deployed or re-deployed; the ability of the network to accommodate different architectural implementations; and the ability of the network to relay different types of traffic according to the requirements set by the traffic type.

The simulation analyses cover a variety of conditions.  Due to the desire not to develop or utilize classified M&S during SD&D, threats to the WIN-T system have not been explicitly modeled.  Instead, the effects of various environmental and threat conditions are being accounted for by varying the conditions of the simulation runs that will be used in the analysis. The decisions and choices of the simulation conditions were intended to stress the architecture in ways similar to what may happen in a hostile environment. The contractors’ requirements for performing simulations are listed in the Statement of Work, but are briefly described here: some simulations assume varying satellite resources, varying airborne assets, varying weather conditions, and varying number of links and nodes available during the simulations.

The reports being produced will include listings of link transmission budgets for each radio and satellite communications terminal type, as well as propagation reliability for each transmission link.  Additional metrics to be captured include: average message completion rate, average, 2 and 3-sigma message delay, average voice delay and voice and packet jitter.  These additional metrics captured by the model will be aggregated and displayed graphically (e.g., plots, histograms). Performance measures that will be collected from the models are included in Appendix G. This list represents the data that is required by PM WIN-T to be collected, though it does not restrict the contractors from collecting other statistics. It is anticipated that additional statistics will be collected as well.

PM WIN-T did not originally intend to perform any specific EW or jamming modeling in Phase 2, in order to avoid the inherent issues/difficulties of developing classified models and running in classified environments. The modeling strategy the contractors have been directed to pursue involves analyzing the effects of node and link attrition (due to various causes, such as jamming) on network performance in an abstract and/or aggregated way. ATEC has indicated that they will enlist the services of Army Research Laboratory (ARL) Survivability/Lethality Analysis Directorate (SLAD) to provide modeling support to address jamming and other EW threats (using the contractor-developed WIN-T models) in a more specific and detailed manner, to support the system evaluation. PM WIN-T may be able to document some of that effort within future iterations of this plan, though due to the classification of data and models that will likely result, it will be minimal. For the PM’s current efforts, the contractor model developers have been encouraged to perform additional simulation excursions in the case that the simulation analyses described in the SOW do not cover some or all climate, interference and jamming conditions of the system and the contractors feel that the results do not represent a realistic view of their respective systems. These analyses will be performed by the contractors to include, but not be limited to, the attrition of single points of failure, specific transmission media vulnerabilities, susceptibility to burst errors, loss of network-wide support elements such as the Global Positioning System (GPS), Unmanned Aerial Vehicles (UAVs), the Wideband Gapfiller Satellite (WGS), the Transformational Communications System (TCS) satellite, etc., as deemed necessary by the contractor to demonstrate the robustness of their solution.

The deliverable reports are intended to support the analysis of the following JROC-Approved WIN-T ORD defined KPPs: Information Dissemination, and Mobile Throughput for the contractor’s Blocks  1, 2 and 3 system designs.  

5.1.2.2.1.2 Network Reliability Modeling

One of the Key Performance Parameters identified in the WIN-T ORD is network reliability. Reliability has been mandated a KPP for all materiel acquisition programs, and in most cases it is represented as hardware component reliability, something that is quantifiable and measurable through testing and observation over time. With a network, and a heterogeneous one containing numerous different types of components and technologies, an overall reliability number has provided some unique challenges to quantify. 

According to the ORD, the user requirement is as follows: “The user shall have the probability to access the WIN-T network at a random point in time during operational missions (as specified in the OMS/MP) and exchange information with another user.  The WIN-T network must be sufficiently robust and redundant to provide and meet the communications requirements of the Objective Force Warfighter that ensure mission completion.  If the source and target (e.g. entry and exit point) are both at the halt, WIN-T shall have the network reliability of 0.98 (Block 1) and 0.99 (Objective).  When source or target are mobile, WIN-T shall have a network reliability of 0.90 (Block 1), 0.93 (Block 2), 0.95 (Block 3), and 0.97 (Objective).”

This has been interpreted in the following way. The user shall have the probability to access the WIN-T network at a random point in time and have sufficient connectivity to exchange information with another user.  Network Reliability is dependent on a sufficient number of available operational nodes to form a path between two users.  Network Reliability provides the connectivity while the Information Dissemination KPP provides an actual measurement of prioritization, timeliness, and exchange of information.  In the traditional sense, reliability is expressed in terms of a Mean Time Between Essential Function Failure (MTBEFF) based upon a probability of mission success for each system component.  This single point failure analysis is not sufficient in evaluating complex networks with multiple communication paths. Therefore, the Network Reliability requirement takes into account the impact of system (hardware and software) failures, while acknowledging the inherent robustness of the network.  Network Reliability is intended to complement other WIN-T KPPs such as Information Dissemination, Network Management, and Mobile Throughput. The following provides the basic methodology for computing network reliability. 

The OPNET network performance model is used to simulate the performance of a live WIN-T network utilizing the modified Caspian Sea 2.0 scenario doctrinal lay down to provide performance data.  This model will include propagation and environmental factors (e.g., mobility, terrain, foliage, and weather).  OPNET provides a highly detailed representation of the network, protocols, and transmission components to provide a detailed view of network performance.  OPNET will be run for the modified Caspian Sea 2.0 scenario during which time snapshots will be taken that show instantaneous network connectivity.  

The AweSim! network reliability model provides a probabilistic simulation of the network to determine the impact of reliability failures on network snapshots from the OPNET model.  The Awesim! model will determine how the loss of a component or node impacts the probability of maintaining network connectivity.  Initially if actual test data are not available, reliability estimates from all sources will be evaluated for use in the network reliability model.  At the conclusion of DT/OT, PVT-G, and IOT, test data will be used as input for the AweSim! model.  Logistics delay times and sparing will impact Network Reliability, and will be reflected in the AweSim! model.  The model results will be used to map individual component failures to overall network reliability (static and mobile).  The mobile and static reliability results will be calculated by taking the mean of the snapshot-based mobile and static network reliabilities, respectively.  AweSim! will also be used to validate and revise platform reliability requirements.  Since component reliability failures would have an impact on system performance, data collected from the network reliability model related to WIN-T nodes having Essential Function Failures can be fed back into the OPNET network performance model, and characterized in the way node attrition is currently modeled. In this way the effects of such failures can be quantified in terms of the impact on overall network performance. Since the need for this analysis will be decided by the results of the reliability analyses, these simulations are not currently a requirement for the WIN-T contractors. They may be run by PM WIN-T as furture excursions if the reliability results justify the need.

The contractors are developing network reliability models utilizing the AweSim! discrete event simulation product and other simulation and analytical tools as appropriate.  The AweSim! model provides a graphical representation of the WIN-T network design, and the modeling environment provides a probabilistic simulation of the network through the modeling of exponential failures of the network components with logistics delays and Mean-Time-To-Repair (MTTR), and the modeling of transmission link propagation reliability.  The propagation reliability modeling conditions are discussed in the WIN-T SOW.  The contractors' simulations will be used to optimize reliability and maintenance of the components to achieve at least the minimum network reliability as defined in the ORD, along with the required quality of service within the prescribed time. The reliability models will produce outputs that provide indication of both platform and system level reliability values. Additional simulations and sensitivity analyses may help to define a range of reliability values for select individual system component, though initially these need to be inputs to the models, and they will typically be obtained through other means (test data or published values, in the case of commercial technologies).

5.1.2.2.2 Model Documentation

Complete and accurate documentation of models and simulation analysis is a means for tracking the contractors’ efforts for developing their respective models and meeting contractual delivery requirements. It also provides a method for documenting their conceptual models, a necessary item to trace the modeling efforts back to the system requirements. The contractors are providing documentation for the operation of each model along with the models and simulation analyses themselves, in accordance with Government requirements.  This documentation consists of executive summaries, engineering manuals, and user manuals, each described briefly below.

5.1.2.2.2.1 Executive Summary

The executive summary provides a capsule description of the models and simulation. The summary describes key characteristics, performance parameters and resource requirements.  

5.1.2.2.2.2 Engineering Manual

The engineering manuals describe all modeling and simulation entities and processes, including the level of resolution (item/system, echelon, etc.).  The modeling techniques, mathematical formulations, and methodologies are also described in sufficient detail to identify significant assumptions and limitations.  The documentation will include a description of each module and a graphical macro view of the major modules and input/output interactions among the modules.  For the OPNET Model, the engineering manual includes these descriptions for all customized standard OPNET models, as well as any custom built models that are developed in support of this effort.  It also describes the network model architecture and provides justification for the choices of model attributes that are custom, or that deviate from the defaults.

Although there is no specific contract deliverable for a separate conceptual model, the conceptual model requirements are satisfied primarily through the content of the engineering manuals.  This information traces the modeling efforts back to the requirements, and the engineering manual include the following conceptual model information:

1. Principle Points of Contact.  The specific individuals associated with this conceptual model are identified (e.g. developers, reviewers, and subject matter experts).  

2. Requirements Traceability.  Simulation requirements are mapped to simulation elements.  

3. General Assumptions.  Assumptions are identified such as the nature of an algorithm, how other parts of the simulation or federation function, sources and availability of information and data, and the significance of the fidelity of different parts of the simulation.  

4. Basic Elements of the Entities and Processes.  The possible states, tasks, actions, behaviors, relationships, interactions, events, parameters and factors are identified, along with dependencies and interdependencies among actions, events, processes, etc. 
5. Identification of algorithms.  All algorithms are described and their relationships to entities and processes shown.  The sources (pedigrees) of algorithms are described and the data to be used in them. 
6. Simulation development plans.  The plans for the evolutionary development of the model designed over the life cycle of the simulation are described. 
5.1.2.2.2.3 User Manual

The user manual for each model describes how to install, operate, and trouble-shoot the model.  This manual also includes instructions to load, modify, execute and maintain the software, as well as descriptions of outputs generated and post-processing capabilities available to the user.

5.1.2.2.3 Model Verification and Validation (V&V)

M&S is both risk mitigation and an area of risk.  Done well, M&S allows the evaluation of the proposed architectures, design alternatives and extend test depth and capabilities with significant reductions in cost, schedule and uncertainty.  However, if the models and simulations are not sufficiently representative of the architecture/system, the results may lead to improper conclusions, or may not provide confidence to support required decisions.  The consequences could result in a delay in schedule and potentially increase program cost.  This risk is considered to be moderate prior to mitigation. Model V&V is the method of mitigating this risk.

The models will initially be verified and validated extensively by the contractor model developers in the laboratory, and they will deliver empirical data for each model that is verified and validated.  The contractors will also use in-plant tests and DT/OT results to validate the models.  The Government will conduct an independent Verification and Validation (V&V) to minimize the risk of erroneous simulation results from inaccurate models.  Prior to the use of M&S to support testing, all M&S will be accredited by Army Testing and Evaluation Command (ATEC).

Both the contractors and the Government will conduct extensive V&V of models and simulations throughout the program.  Contractors have been required to develop validation and verification plans during Phase 1.  Core simulations will be based on common and accepted simulation environments (OPNET and AweSim!), using standard modules wherever applicable.  Ongoing risk assessment and mitigation planning will be a part of the M&S effort.  Development of the models and simulations will be incremental, with code validation and protocol evaluation conducted on each module as it is delivered.  ATEC will develop a plan and accredit all models used to support test and evaluation activities.  As the architectures and system design matures, the Government will validate the models against prototype and similar legacy systems and small hardware networks.  Prior to the production contract, the Government will validate models against the actual network used during DT/OT.  After mitigation we expect this risk to be low to moderate.

Most of the V&V efforts have been placed on the contractors themselves: they will verify and validate new models in the laboratory and deliver empirical data for each model that is verified and validated.  The contractors will also use in-plant tests and the DT/OT to validate models.  A model verification and validation procedure is to be used to minimize the risk of erroneous simulation results. The contractors have included their procedures for verification and validation in the M&S Plan developed in Phase 1, and it shall be implemented as required. Additionally, the PM’s V&V Plan, described earlier, will be supported.  The obvious problem with modeling is the validation of the model without actually building and fielding the entire system itself.  The lack of experimental data from a complete WIN-T system, together with the amount of data required to validate such a large and complex system, dictates a modeling strategy that embeds appropriate evaluation procedures as well as risk mitigation planning.  By appropriately evaluating the models at different stages, and by early planning to avoid unwanted model behavior, it is possible to create a model of the entire system with a high level of confidence, without having to validate it against the actual fielded system. 
The purpose of the WIN-T Model V&V Plan is to describe the V&V processes that will be used in the evaluation of the WIN-T simulations.  Army Regulation (AR) 5-11 requires V&V of all simulations used in support of major Army acquisition decisions. 

The V&V activities will ensure that the code accurately performs all the intended and required calculations and that the simulations are an accurate representation of the real world.  Thus the risk of erroneous simulation results will be minimized.  The V&V processes to be followed are defined and the required documentation and/or support required to attain V&V are contained in this report.  This V&V plan provides the initial methodology for the WIN-T V&V activities used to support simulation accreditation.

5.1.2.2.4 Model Accreditation

As stated above, ATEC is the accreditation agent for the initial use of the model to support the system evaluation. The following is a brief discussion of the acceptability criteria required for the accreditation. This information is also included in the ATEC accreditation plan and the WIN-T V&V Plan. 

Use of the WIN-T M&S network performance models for systems evaluation demands a high degree of parallelism to the actual system implementation.  To the extent practical, quantitative acceptability criteria may be developed once the system designs have been finalized.  The acceptability criteria for the accrediting the class of applications will focus on the M&S algorithms; the acceptability criteria for the accrediting a specific application should focus on the M&S inputs and outputs.

The following generic acceptability criteria are applicable to the overall class of M&S to be represented by the WIN-T network performance simulation models:

· Force structure/interaction has sufficient fidelity/resolution

· Environmental variables are represented to the extent required

· Representation of system dynamics are consistent and complete

· Representation of user load is valid and consistent

· Representation of physical phenomena (position, movement, RF propagation) is adequate

· Algorithms/paradigms functionally adequate to produce output desired at appropriate level of abstraction

· M&S output/results have useful format/content

· CM policy in place and responsive to user needs

· Level of V&V scrutiny appropriate to developmental nature of individual M&S components

· Complete documentation of M&S components and their V&V history

These concepts will be applied to the model hierarchy through the VV&A process generally in a bottom-up fashion.  The VV&A process will first examine the process and algorithm models, then the node models that are built from these, and ultimately the subnetwork models that are built from the node representations.  Acceptability of the network laydowns, movement, traffic and other scenario-specific data falls under the “specific use” cases described in the next section.

The following table highlights specific areas of generic system architecture that should be represented in appropriate detail by the WIN-T network performance models.

	Conceptual Systems Acceptability Criteria

	ISO Ref
	ISO Layer
	Data Plane
	Control Plane
	Management Plane

	7
	Application
	· Quantity

· Timing

· Triggers
	
	· Domain Name Management

	6
	Presentation
	· Framing (if applicable)
	
	

	5
	Session
	· Framing (if applicable)
	· Session setup & teardown logic


	· Admission control policy

	4
	Transport
	· Framing
	· Buffering and retransmission
	· QoS

	3
	Network
	· Framing

· Fragmentation and Reassembly

· Queuing

· High Assurance Encryption
	· Routing decisions

· Routing message generation

· Queue management
	· Address Management

· QoS

	2
	Data Link
	· Framing

· Segmentation and Reassembly

· Queuing

· Compression

· Encryption
	· MAC timing

· Retransmission Control
	· QoS

	1
	Physical
	· Spectrum

· Modulation

· Coding

· Bandwidth

· Tx/Rx Power

· Background Noise

· Interference Noise
	· Adaptive control of PHY resources
	· Spectrum availability and use policy


Figure 7
All use case models that will be employed to support evaluation will be assessed with respect to:

· Input data values are defined and accredited

· Simulation execution speed appropriate for purpose

· Baseline scenario, terrain, other external data available and validated

· Documentation, training, user help are adequate

· Simulation and adjunct tools are stable on target HW/SW

· Simulations demonstrate appropriate sensitivity to input changes (including boundary cases)

The models to be used for WIN-T systems evaluation are being derived from models that will be created for engineering use.  It should be anticipated that these models will favor accurate detail over improved simulation execution speed where such design distinctions are necessary.  It is likely that the models used for evaluation will need to incorporate some significant assumptions and abstractions in order to produce simulation results within the simulation performance execution criteria established.  Rigorous detail may need to be sacrificed in order to achieve a balance in this respect and any such deviation should be explicitly evaluated during the VV&A process.

5.2 Life Cycle Use of M&S 

This section includes a general discussion and checklist of how M&S will be used during the life cycle of a system.  
5.2.1 Combat/Concept Development M&S Tools

Some limited combat development M&S has been performed by the TRADOC combat developers, using simulation analysis capabilities provided by TRADOC Analysis Center (TRAC) at Ft. Leavenworth. The analysis used the Vector-in-Command (VIC) model that was originally used to support the WIN-T Analysis of Alternatives (AoA). Further details about this study and future planned studies in support of this program will be included in the next SSP update.

5.2.2 Design and Engineering M&S Tools 

Currently the primary M&S tools being used to support the design and engineering of the WIN-T system are the OPNET and AweSim! models whose use has been described above in some detail. Future efforts to support further engineering studies will likely continue to use OPNET throughout the life of the WIN-T program. Block upgrades to the system will require further design studies, as will evaluation of the system performance in many other scenarios and environments. As the program matures new and more up to date information will become available, and the models and analyses can be further refined. This is the case with both IERs and operational scenarios. During the production phase of the program new, validated IERs will become available, as well as additional scenarios within which to exercise the WIN-T system. Future simulations will also likely address various vignettes of the current scenario that include other phases of the mission (such as mission planning and rehearsal, training, sustainment, etc.). Finally, more robust analysis of Electronic Warfare (EW) and Information Assurance (IA) threats will be developed using the current modeling environment. It is also planned to develop a significant capability to coordinate and interact with FCS M&S as well. Development of a common simulation environment (as describe previously) is of utmost importance for enable this. 

	Tool/Model Name
	Developed by
	Description

	OPNET
	OPNET Technologies, Inc.
	Communications modeling tool to assess the performance of various Army, Joint, and commercial C4Intelligence, Surveillance, Reconnaissance networks. High to medium resolution of various C4Intelligence, Surveillance, Reconnaissance networks. Command, Control, Communications


5.2.3 Manufacturing M&S Tools

Not currently being considered for this effort.

5.2.4 Logistics and Support M&S Tools

Currently only the AweSim! simulation tool is being considered to support logistics. Specifically this tool can be used to help determine improved sparing techniques and where best to locate depots and support organizations to provide the most efficient and effective overall support for a deployed WIN-T system.

	Tool/Model Name
	Developed by
	Description

	AweSim!
	MAPICS, Inc.
	Discrete-event simulation tool based on Visual SLAM modeling language.


5.2.5 Test and Evaluation M&S Tools

Currently the primary M&S tools being used to support the test and evaluation of the WIN-T system are the OPNET and AweSim! models whose use has been described above. Future efforts to support further T&E studies will likely continue to use OPNET throughout the life of the WIN-T program. Block upgrades to the system, production phase test events, and the development of additional operational scenarios will require further evaluation of the WIN-T system. Finally, more robust analysis of Electronic Warfare (EW) and Information Assurance (IA) threats will be developed using the current modeling environment. 

5.2.6 Training M&S Tools

WIN-T will have simulations that are HLA compliant which support institution, home station, deployed, en route, and CTC training.  WIN-T shall have the capability to use simulations that drive training scenarios to train individual and collective WIN-T Tasks.  WIN-T simulations must use a standard set of M&S-to-C4I interfaces – that can be linked to both present (e.g., Corps Battle Simulation (CBS), JANUS and Eagle) and future (i.e., OneSAF, WARSIM, etc.) Army simulations. A specific interface (or interfaces) has not been defined at this time; however during the production phase PM WIN-T will identify the appropriate simulation(s) with which to be interoperable.  Interfacing with OneSAF and WARSIM, and using OPNET as a performance tool, will assist in accurately identifying KPPs such as interoperability, network reliability, network management, information dissemination, mobile throughput and possibly even information assurance. Typically network performance simulations provide realistic characterization of communication performance, while large-scale force-on-force models that employ representations of communications do so with “perfect” communications. OPNET models can provide the communication realism to these other models, influencing how they in turn perform their intended simulation functions. Whether this simulation interface is a runtime interface (through the HLA for instance), or an offline interface in which the communication performance simulation provides communication realism in the form of statistical data, will be determined at a later date.

WIN-T training is reflective of Army transformation initiatives promoting readiness and training of skills for collective (unit and staff), individual, and leader development.  WIN-T will use a lifelong learning approach for developing resident and non-resident training that is task based.  Training will be designed for career development of soldiers and leaders, providing the skills, knowledge and attributes through life long learning from Initial Entry Training to Advanced Non-Commissioned Officer training and from Officer Basic Course to Senior Service College.  All training materials (New Equipment Training (NET) and institutional) will be developed using the Automated Systems Approach to Training (ASAT) process and Shareable Courseware Object Reference Model (SCORM)/reusable content.  Training Support Packages (TSP) will be designed and developed by the material developer for NET and will be reusable for resident training and Distance Learning.  WIN-T will serve as the Army’s training transport system providing the operational and systems architecture support for connectivity and delivery of training for the supported forces.  It will support Active and Reserve Components training requirements for Military Occupational Specialty (MOS) Qualifications from all schools and centers, to all units and individual soldiers in the field.

The WIN-T Production contractor will be required to develop a course of instruction and conduct training courses for selected Government personnel.  Course materials will contain sufficient detailed information to allow the student to acquire the knowledge and skills necessary to operate, maintain and manage the WIN-T system.  Computer Based Training (CBT) and Distance Learning will be considered for both NET and for sustainment training.  The contractor will furnish all supplies, tools and equipment necessary to conduct the training courses.  

Development and conduct of training will be addressed in greater detail during the Production contract.  Times and locations will be determined in conjunction with the WIN-T fielding plan/schedule.

	Tool/Model Name
	Developed by
	Description

	Corps Battle Simulation (CBS)
	National Simulation Center (NSC)
	The Corps Battle Simulation (CBS) was developed to provide computer-based battle simulation support for training of commanders and their staff. It was intended to replace manual battle-based methods used in the past

	Janus
	TRAC-WSMR
	Originally designed as a brigade and below simulation to support training.

	Eagle
	TRAC-FLVN
	Types Of Uses: COA Assessment, Combat Development, Decision Support, Exercise Driver, Force Capability, Force Composition, Force Requirements, Mix Assessments, Scenario Generation, and Staff Trainer.

	OneSAF
	Program Executive Office Simulation Training Instrumentation (PEO STRI)
	OneSAF will be a composible, next generation Computer Generated Forces (CGF) system that can represent a full range of operations, systems, and control processes from the individual combatant and platform to brigade-level operations. 

	WARSIM
	National Simulation Center (NSC)
	WARSIM 2000 is the Army's program to develop a next-generation simulation system to support Force XXI. It will be the follow-on to the Corps Battle Simulation (CBS). WARSIM Brigade/Battalion Battle Simulation (BBS) functionality will be provided by One Semi-Automated Forces (OneSAF) software.


5.2.7 Analysis/AoA M&S Tools

The following tools are either currently in use or are being considered for use to support the WIN-T Analysis of Alternatives.

	Tool/Model Name
	Developed by
	Description

	VIC
	TRAC-FLVN
	Land, air, littoral, and space (overhead to land). The model is designed to provide a balanced representation of major force elements in a tactical campaign of a US Army Corps operating in a Theater of Operations.

	Janus
	TRAC-WSMR
	Originally designed as a brigade and below simulation to support training.

	OPNET
	OPNET Technologies, Inc.
	Communications modeling tool to assess the performance of various Army, Joint, and commercial C4Intelligence, Surveillance, Reconnaissance networks. High to medium resolution of various C4Intelligence, Surveillance, Reconnaissance networks. Command, Control, Communications


5.2.8 Life Cycle Cost/Operation & Support M&S Tools

The following tools are currently in use to support the WIN-T life cycle cost analysis.

	Tool/Model Name
	Developed by
	Description

	ACEIT  

(Automated Cost Estimator 

Integrated Tools)
	Tecolote Research, Inc.
	An integrated tool suite designed to automate the cost-estimating environment. It consists of several stand-alone windows based software applications that can be electronically inter-linked.

	PRICE S
	PRICE Systems
	PRICE S can be used to estimate selected portions of a software project, or to comprehensively estimate the entire project, including all development, modification, and life cycle costs. It also provides sizing applications that make it easier to determine the size of the project to be estimated

	Software Estimation, Planning and Project Control Model (SEER-SEM/SSM)
	Galorath Incorporated
	SEER-SEM is a powerful tool that provides cost analysts accurate estimates of software projects.  SEER-SSM is a software sizing tool.

	Army Military-Civilian Cost System Model (AMCOS)
	Office of Deputy Assistant Secretary of the Army, Cost and Economics (ODASA-CE)
	AMCOS is a user-friendly, PC-based tool used to support military and civilian cost estimation. It allows you to select and modify costs, import personnel requirements, and create hard and soft copy reports. Users can download the software directly from the homepage.

	wInsight
	C/S Solutions, Inc.
	wInsight is an earned value management tool specifically designed to engage technical, schedule, and financial professionals in proactive management of their projects.


5.2.9 Advanced Collaborative Environment  (ACE)

The Advanced Collaborative Environment currently in use by WIN-T is Lotus QuickPlace. This tool is a web-based solution for creating team workspaces for collaboration. The tool allows WIN-T to give users a way to securely work with colleagues and customers. QuickPlace provides teams with workspaces where they can reach consensus through discussions, collaborate on documents and coordinate plans, tasks and resources. At this time the WIN-T QuickPlace is categorized into “rooms” for general program information, contractor specific team rooms, program documentation library, and team rooms specific to various program areas such as system engineering, test, and modeling and simulation. 

The Test and M&S room is the primary source for collaborating with others about topics concerning modeling and simulation and test issues. This room contains support documents such as the current SSP, V&V and Accreditation Plans, M&S IPT charter, Statement of Work, etc. This room also contains the current IPT (test and M&S) action items, both for the Government-only M&S IPT as well for the Government-contractor IPTs and working groups. A related document library is also included, as is a test/M&S specific calendar of events.

The PM controls the membership of the overall WIN-T QuickPlace. Membership is restricted to those with a need-to-know and who have signed WIN-T Non-Disclosure Agreements. Of the group that has access to the overall ACE, the Test and M&S branch chief can provide access to the Test and M&S room. This is currently limited to internal PM personnel and most of the M&S IPT members from organizations such as CERDEC Space and Terrestrial Communications Directorate (S&TCD) – the V&V agents, ATEC (including members from AEC, DTC and OTC), TRADOC (TSM WIN-T), etc. 

In addition to being a repository for documents that members can access and post, the QuickPlace provides a means for notifying members of new information. Groups of people can be sent email notifications when documents are updated, and those people can go directly to the documents via hypertext links and download them.

	Tool/Model Name
	Developed by
	Description

	QuickPlace
	IBM LOTUS
	QuickPlace is a web-based solution for creating team workspaces for collaboration.


5.2.10 Threat

Due to the classified nature of representing detailed threats, the inherent difficulties of developing classified models and distributing analysis results, as well as the expense of providing classified facilities, WIN-T had initially decided to not explicitly model threats during the SD&D phase.  The current modeling effort had intended on analyzing the effects of various threat situations through analysis of link and node attrition in a number of simulations. Post-LRIP modeling efforts were going to expand on that to include more explicitly modeled threats. 

Recent discussions with ATEC have made it clear the need to provide analysis of the effects of threats (EW and IA for example) during the SD&D phase to enable a more comprehensive system evaluation. This departure from the current PM M&S plans will be executed by ATEC to support the WIN-T system evaluation, with modeling and threat representation assistance from Army Research Labs (ARL) Survivability/Lethality Analysis Directorate (SLAD). 

5.2.11 Reliability, Availability and Maintainability

As described above, the current tool for addressing reliability, availability and maintainability is AweSim!. As the WIN-T program matures, the use of this tool may be supplanted by the selection of other tools. This is due to the relatively small customer base, and thus little incentive to provide support and program updates, for this commercial tool. 

	Tool/Model Name
	Developed by
	Description

	AweSim!
	MAPICS, Inc.
	Discrete-event simulation tool based on Visual SLAM modeling language.


5.2.12 Survivability & Lethality

The current modeling effort intends to demonstrate the survivability of the WIN-T network as a whole through analysis of various simulated situations where communication nodes and links are brought down (turned off), and the effects on network performance evaluated. Post-LRIP modeling efforts will expand on that to include more explicitly modeled situations to demonstrate the survivability of the system. The tool of choice for this effort will continue to be the OPNET network performance models developed by the WIN-T contractors.

5.3. Capabilities Document Crosswalk with M&S

The following table provides a brief description of how M&S is being used to support the requirements of the WIN-T ORD. Specifically, the Key Performance Parameters have been listed, followed by the applicable M&S tools that are currently being used to support them. It should be noted that this includes the current Phase 2 M&S development only. The comment column discusses some possible future M&S use for KPPs that are not currently being supported through M&S. Specific M&S tools and/or models have not been identified, but may come from the list of possible M&S in Appendix D, or perhaps newly developed M&S.
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	ORD Ref.
	Applicable
 M&S
	Comment

	Interoperability 
	p. 30, Para. 4.1.1.1.1
	NA (Phase 2)
	Future application of M&S to support interoperability requirements will be addressed in the production phase of the program. Interoperability may be approached by the inclusion of current force models in the current suite of network performance models, as well as developing and performing additional analyses with IERs that more accurately characterize the communication needs of a force structure with a mix of Future and Current Force systems.

	Network Reliability 
	p. 33, Para. 4.1.1.1.2
	AweSim!,
OPNET
	The application of AweSim! and OPNET modeling to support the Network Reliability KPP is discussed in section 5.1.2.2.1.2 Network Reliability Modeling.

	Network Management
	p. 35, Para. 4.1.1.1.3
	NA (Phase 2)
	Future application of M&S to support network management requirements will be addressed in the production phase of the program. This may include using M&S in the development of tools for training soldiers in the use of network management systems. There may be the opportunity to develop software in the loop (SITL) M&S solutions, integrating network management software with performance models providing communication realism. These tools may also be considered man in the loop (MITL) when used in a training environment.

	[image: image13.wmf]
Information Dissemination
	p. 36, Para. 4.1.1.1.4
	OPNET
	The application of OPNET modeling to support the Information Dissemination KPP is discussed in section 5.1.2.2.1.1 Network Performance Modeling.
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Information Assurance
	p. 39, Para. 4.1.1.1.5
	NA (Phase 2)
	Future application of M&S to support the Information Assurance KPP will be addressed in the production phase of the program. As with network management, SITL/MITL M&S tools may be used to aid network managers in the early detection of IA shortcomings and develop more effective strategies, designs and solutions to stop network attacks and prevent new ones.

	Mobile Throughput 
	p. 40, Para. 4.1.1.1.6
	OPNET
	The application of OPNET modeling to support the Mobile Throughput KPP is discussed in section 5.1.2.2.1.1 Network Performance Modeling.


5.4. Interoperability

The current plan for providing interoperability with other M&S programs has been to make use of the High Level Architecture (HLA) features provided within OPNET. Use of this capability will enable the WIN-T network performance model to interact with other similarly enabled simulations. However, specific HLA federations have not been identified as of yet with which to interoperate. Currently the WIN-T simulations are being designed with the “hooks” to enable simulation with other HLA federate models/software. The WIN-T contractors are each approaching this in a different manner, though the resulting capability will be similar: interoperability with other software in a distributed networked environment. Further investigation during the LRIP phase will identify likely candidate federate models. Emphasis will be placed on developing a capability to enhance interoperability with JTRS and FCS modeling efforts, though there may be a number of other uses. Interfacing with various training simulations or combat development models, including OneSAF, JWARS, etc., come immediately to mind and the efficacy of being interoperable with these simulations will be given significant consideration.

6. Authoritative System Representation

As described in DA PAM 5-xx, an “Authoritative System Representation (ASR) is the description of a system's performance and behavior and its interaction with the environment.  The PM approves the ASR and is responsible for maintaining and updating it.  Upon request, the PM will provide the ASR to other organizations that represent the system in M&S.  These organizations will use the ASR as a specification for building composable models of the system.  How the organizations implement the ASR will not be constrained.

The ASR will describe the system requirements and capabilities in a standard manner to facilitate M&S reuse.  The ASR can be described in a text document, spreadsheet, or Distributed Product Descriptions (DPD) as appropriate to the system.  The ASR should address certain areas to ensure that a complete and consistent system specification is identified for the modeler. These common areas are critical to accurately model the system's performance and behavior and its interaction with the environment. The following areas should be described for the system, as appropriate: physical characteristics; reliability, availability, and maintainability; survivability; lethality; behavior; and expected interaction with the threat, terrain and weather.  The PM will ensure that the ASR is based on data and products provided by the responsible authoritative data source agency in accordance with applicable DoD and Army regulations.  Estimated data in the ASR will be replaced with actual data as the system matures.  As this occurs, the PM will maintain complete documentation of the sources and methods of acquiring the actual system data, to support accreditation of the ASR for use.  For a more detailed description of the ASR, refer to the SPG.”

The ASR for the WIN-T system will be reflected in a number of documents, including the Baseline Requirements Document (BRD) that the contractors are developing from the WIN-T ORD. As for the model representation, the model developers are producing detailed model documentation that will describe the characteristics of the models and contain the elements of a conceptual model of the WIN-T system components, and V&V information to relate the model design and implementation to the actual system. However, due to the competitive nature of the SD&D phase, the evolving system architecture designs, and the early time frame in the SD&D phase a definitive ASR cannot be provided at this time. After the downselect to a single contractor and a solidification of the system design, an ASR will be developed and provided in this document. This will occur during the LRIP phase, in FY06. At that time a baseline representation of the WIN-T system, provided in both documentation and software models, will be made available to other organizations for representing the WIN-T communication system. 

7. Management of M&S Resources

7.1 Management Organization

The WIN-T SSP is managed by the PM WIN-T Test and M&S Branch Chief, Kenneth Hutchinson, and has been developed and maintained by Joseph Elmo, support contractor, Atlantic Consulting Services, Inc.  As the simulation support planning process becomes better ingrained into the workings of this branch working groups may be developed as needed to support this management, as well as provide dedicated personnel to support the SSP development, maintenance, coordination, and facilitation. WIN-T SSP management will need continuity and consistency as required for a complicated and long-term program such as WIN-T.

The SSP approach and content will become a regular topic at meetings of the WIN-T M&S IPT, which has just been formed and currently consists of representatives from the PM, ATEC, and TRADOC, but will be expanded as necessary to include additional programs and organizational stakeholders to participate in understanding the WIN-T SSP approach.  This also provides an informal and timely feedback mechanism, in addition, to any formal staffing and coordination. The current membership and contact information of the WIN-T M&S IPT is provided in Appendix E.
7.2 Resources and Cost

Resource and facility planning are a part of the SSP activities.  PM WIN-T currently leverages M&S facilities managed by the Space and Terrestrial Communications Directorate (S&TCD), located in the Myer Center at Fort Monmouth, New Jersey.  This facility has been populated by simulation platforms that the WIN-T contractors have delivered as part of their contractual obligations.  The contractor facilities used for model development and in-plant testing is included in their respective M&S Plans, annexed to this SSP. Models identified in section 5. M&S Approach for use in the SD&D phase include engineering models developed in the OPNET and AweSim! simulation environments. These models, developed by the WIN-T contractors, will be delivered and stored at both PM WIN-T (in archival form) and at the S&TCD facility (for use supporting V&V efforts and performing simulation excursions as the PM deems necessary).

Additional funding resources are being provided to ATEC to develop a WIN-T M&S lab that mirrors the S&TCD lab in equipment and function. This will provide the test community with an in-house capability to support the WIN-T system evaluation with M&S excursions and VV&A simulation tests. The models will also be provided to ATEC for their own use to support the system evaluation at their facility.

The costs associated with these M&S facilities include the cost of the computer hardware, as well as the costs for software licenses that include the simulation engines as well as other tools used for developing the models, performing data reduction and analysis, etc. Recurrent costs will likely include software license maintenance fees (specifically related to OPNET software), and potentially new software licenses for tools that may be required during the production phase of the program. Specific hardware and software configurations will not be included in this version of the SSP because it involves contractor-specific plans and needs, though more information can be obtained in the contractors’ competition sensitive M&S plans. After downselect to a single contractor more details will be included in the SSP.
7.3 Data Sources

As with most M&S projects, there exist significant amounts of input data necessary to characterize the WIN-T system to a level of fidelity necessary to produce meaningful analyses. There are many different sources for this data, and the following table (Table 8) provides some of the more significant input data/variables and where they either have been or will be obtained, for the SD&D modeling efforts.  As stated earlier in this document, the SD&D modeling is limited to performance and reliability modeling in support of the WIN-T system design and test and evaluation efforts. This does not include the cost modeling which is used to support the overall life cycle cost estimate process. The sources for much of that data are taken from the historical data for similar programs, as well as authoritative Government and contractor estimates.
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Appendix A Acronyms

A

ACAT 

Acquisition Category

AoA

Analysis of Alternatives

AIMD 

Architecture Integration and Management Directorate

AARMS 
Army Architecture Repository Management System

AEC 

Army Evaluation Center

ARFOR 
Army Forces

AMCOS 
Army Military-Civilian Cost System 

ATEC 

Army Test and Evaluation Command

ARL SLAD
Army Research Lab Survivability/Lethality Analysis Directorate

ASR 

Authoritative System Representation

ACEIT 
Automated Cost Estimating Integrated Tool

ASAT 

Automated Systems Approach to Training

B

BRD

Baseline Requirements Document

BH

Busy Hour

C

C2

Command and Control

C4ISR 
Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance

CAD/CAM 
Computer Aided Design/Computer Aided Manufacturing

CAISI

Combat Service Support Automated Information Systems Interface

CAIV

Cost as an Independent Variable

CASCOM 
US Army Combined Arms Support Command

CBS

Corps Battle Simulation

CBT

Computer Based Training
CDR

Commander

CDR

Critical Design Review

CECOM
U.S. Army Communications-Electronics Command

CERDEC 
CECOM RDEC

CJTF 

Combined Joint Task Force

CPFF

Cost-Plus Fixed Fee

CPIF

Cost-Plus Incentive Fee

CPD

Capabilities Production Document

CTC

Combat Training Center

D

DA PAM 
Department of the Army Pamphlet

DCGS-A
Distributed Common Ground Station - Army

DT/OT 
Developmental Test/Operational Test

DPD

Distributed Product Descriptions

E

EPA

Economic Price Adjustment

EW 

Electronic Warfare

F

FCS

Future Combat Systems 

FF

Future Force

FORCES 
Force and Organization Cost Estimating System

FP

Fixed Price

FPIF

Fixed Price Incentive Fee

FRP

Full Rate Production

G

GCCS

Global Command and Control System

GFI

Government Furnished Information

GFS

Government Furnished Software

GIG

Global Information Grid

GPS

Global Positioning System 

H

HBIC

Horizontal Integration of Battle Command 

I

IPR

In-Process Review

IPT

Integrated Product Team

IA

Information Assurance

IDM

Information Dissemination Management

IER

Information Exchange Requirement

IOT 

Initial Operational Test

ISEC/TIC
Information Systems Engineering Command/Technical Integration Center

J

JC2

Joint Command and Control

JFLCC
Joint Forces Land Component Command 

JIM

Joint, Interagency, and Multinational

JROC

Joint Requirements Oversight Council

JTA

Joint Technical Architecture

JTF

Joint Task Force

JTRS

Joint Tactical Radio System

K

KPP

Key Performance Parameter

L

LAN

Local Area Network

LCCE 

Life Cycle Cost Estimate 

LRIP 

Low Rate Initial Production

LVC

Live, Virtual, Constructive

M

M&S

Modeling and Simulation 

MDA

Milestone Decision Authority

MITL

Man in the Loop

MNS

Mission Needs Statement 

MOS

Military Occupational Specialty 

MPFA 
Multipath Fading Attenuation

MS

Milestone 

MSL

Multiple Security Level 

MTTR

Mean-Time-To-Repair

MTBEFF
Mean Time Between Essential Function Failure

MTBF

Mean Time Between Failure

MTW 

Major Theatre War

N

NET

New Equipment Training

NGO

Non-Governmental Organizations 

NM

Network Management 

O

OMS/MP 


OneSAF 

One Semi-Automated Force

OTB

OneSAF Testbed 

OPNET
Optimized Networks (Commercial Simulation Tool)

ORD

Operational Requirements Document 

OTM

On-The-Move 

OSD

Office of the Secretary of Defense

P

PRAG 
Performance Risk Advisory Group

P/TIM

Program/Technical Interchange Meeting

PCD

Personal Communications Device

PDR

Preliminary Design Review 

PM

Project Manager

POF

Physics of Failure
POP

Points of Presence

PRICE
Parametric Review of Information for Costing and Evaluation

PTP

Program Test Plan

PVT

Production Verification Test

PVT-C
Production Verification Test - Contractor

PVT-G
Production Verification Test - Government

R

RA

Rain Attenuation 

RDEC

U.S. Army Research, Development and Engineering Center

RDTE 
Research, Development, Test and Evaluation

RFP

Request for Proposal  

S

SBU

Sensitive But Unclassified

SCORM 
Shareable Courseware Object Reference Model

SDD

System Development and Demonstration 

SDR

System Design Review 

SER

System Evaluation Report 

SEER 
System Evaluations and Estimation of Resources

SITL

Software in the Loop

SMART 
Simulation and Modeling for Acquisition, Requirements and Training

SOF

Special Operations Forces 

SORC

Statement of Required Capabilities

SOW

Statement of Work

SPG

SMART Planning Guidelines

SSC

Small Scale Contingency 

SSP

Simulation Support Plan

STEP

Simulation Test and Evaluation Program 

STAR

System Threat Assessment Report

STRAP 
System Training Plan

T

T&E

Test and Evaluation 

TCP

Transport Control Protocol 

TCS

Transformational Communications System 

TDMA

Time Division Multiple Access 

TEMP

Test and Evaluation Master Plan 

TIM

Technical Interchange Meeting

TIREM 
Terrain Integrated Rough Earth Model

TRA

Technology Readiness Assessment

TRAC 
TRADOC Analysis Center 

TRADOC
Army Training and Doctrine Command

TS/SCI 
Top Secret/Sensitive Compartmented Information

TSM

TRADOC System Manager

TSP

Training Support Package 

U

UA

Unit of Action 

UAV

Unmanned Aerial Vehicle

UE

Unit of Employment

USF

Unit Set Fielding 

V

V&V

Verification and Validation 

VV&A 

Verification, Validation and Accreditation 

VIC

Vector-in-Commander combat development model

VSLAM
Visual Simulation Language for Alternative Modeling

VTC 

Video Teleconference

W

WAN 

Wide Area Network

WARSIM
Warfighter’s Simulation

WGS 

Wideband Gapfiller Satellite 

WIN-T 
Warfighter Information Network – Tactical 
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Appendix C Definitions

Accreditation 

Accreditation is the official certification that a model or simulation is acceptable for use for a specific purpose.  

Advanced Concepts and Requirements (ACR) Domain

One of the three domains for Army M&S applications, ACR includes experiments with new concepts and advanced technologies to develop requirements in doctrine, training, leader development, organizations, materiel and soldiers that will better prepare the Army for future operations.  ACR evaluates the impact of horizontal technology integration through simulation and experimentation using real soldiers in real units. 

Contractor Developmental Test (CDT)

This test provides data on safety, the achievement of critical technical parameters, and refinement and ruggedizing hardware configurations, and to determine technical risks.  CDT is performed on components, subsystems, materiel improvement, commercial items and NDI, hardware-software integration, and related software.  CDT includes the testing of compatibility and interoperability with existing or planned equipment and systems and the system effects caused by natural and induced environmental conditions during the development phases of the materiel acquisition process.  
Developmental Test (DT)

Any engineering-type test accomplished by engineers, technicians, or soldier user test personnel used to:

· Verify the status of technical progress

· Verify that design risks are minimized

· Substantiate achievement of contract technical performance, and

· Certify readiness for MOT&E
Distributed Product Descriptions (DPDs)

A distributed collection of product-centric information that is interconnected via web technology into what appears (to the user) to be a single, logically unified product representation.  DPDs are composed primarily of three types of information: product data, product models, and process models.  Product data specifies the characteristics of a product at any point in its development cycle, including requirements, program management data, cost data, engineering data, manufacturing data, and test data.  Product models are authoritative representations of a product's behavior and/or performance.  Process models are used to define the business operations necessary to define, develop, manufacture, deploy, and dispose of the product throughout its life cycle.  DPDs may also contain other relevant product-related information, such as functional descriptions of product behavior and various categories of applicable metadata (for example, VV&A status). 

DT/OT or DT/OT (LUT)

Developmental Test/Operational Test. Used as a generic term to signify a 6-month window of Government Testing conducted Prior to Milestone C.  Testing has a distinct DT phase and OT phase.  For JTRS, OT and LUT are the same event
Early Operational Assessment (EOA)

Used as a generic term to signify a 3-month window of Government Testing.  EOA consists of DT Test events to demonstrate robustness of Long Lead Items identified for LRIP and an over-all bench mark of maturity of the program. 

For JTRS C1, EOA is divided between Field Tests conducted at the Electronics Proving Ground (EPG), Standards Compliance Testing conducted by JITC, and aviation testing conducted in cooperation with the A-Kit developer.

Field Tests

System level tests that demonstrate technical performance with representative traffic and laydowns. Field tests demonstrate information exchange requirements IAW ORD (Annex E), demonstrate system operation at OMS/MP rates, and demonstrate interoperability with host platform, legacy radios and JTRS nets.
High Level Architecture (HLA)

Major functional elements, interfaces, and design rules, pertaining, as feasible, to all DoD simulation applications, and providing a common framework within which specific system architectures can be defined. 

Integrated Concept Team (ICT)

An integrated team made up of representatives from multiple disciplines formed for the purposes of developing operational concepts, developing materiel requirements documents, developing other DOTLMPF requirements documents, when desired, and resolving other requirements. 

Integrated Product Team (IPT)

A working-level team of representatives from all appropriate functional disciplines working together to build successful and balanced programs, identify and resolve issues, and  provide recommendations to facilitate sound and timely decisions.  IPTs may include members from both Government and industry, including program contractors and sub-contractors.  Mandatory procedures for IPTs in the oversight and review process are described in the Defense Acquisition Guidebook (formerly the DoD 5000.2R), available at http://dod5000.dau.mil.

Installation Kit (I-Kit)

Component developed to physically interface the JTR Set to the host platform.  For RW, a special I-Kit is to be developed for housing RW units for EOA.

JTR System (JTRS)

JTR System is a generic reference to the system that encompasses the aggregate of all aspects and components (including JTR Sets) that constitute and enable the installation, operation, and maintenance of the JTR System communications architecture.  Unless explicitly stated otherwise, JTRS is a collective term that refers to the entire system.

Limited User Test (LUT)

Any type of RDTE funded user test conducted before milestone C that does not address all of the ESS issues and is therefore limited in comparison to an MOT&E which must address all ESS issues.  The LUT addresses a limited number of operational issues.  The LUT may be conducted to provide a data source for operational assessments in support of LRIP decisions and for reviews conducted before MOT&E.
Line Replaceable Unit (LRU)

An LRU is a box or assembly that is installed or removed from the JTR Set in an aircraft or ground vehicle by the operator/maintainer as a single serviceable entity.

Live, Virtual, and Constructive Simulation

The categorization of simulation into live, virtual, and constructive is problematic, because there is no clear division between these categories.  The degree of human participation in the simulation is infinitely variable, as is the degree of equipment realism.  This categorization of simulations also suffers by excluding a category for simulated people working real equipment (for example, smart vehicles). 

Live Simulation.  A simulation involving real people operating real systems. 

Virtual Simulation.  A simulation involving real people operating simulated systems. Virtual simulations inject human-in-the-loop in a central role by exercising motor control skills (for example, flying an airplane), decision skills (for example, committing fire control resources to action), or communication skills (for example, as members of a C4I team).         

Constructive Model or Simulation.  Models and simulations that involve simulated people operating simulated systems. Real people stimulate (make inputs) to such simulations, but are not involved in determining the outcomes.

Modeling and Simulation

The development and use of live, virtual, and constructive models including simulators, stimulators, emulators, and prototypes to investigate, understand, or provide experiential stimulus to either (1) conceptual systems that do not exist or (2) real life systems which cannot accept experimentation or observation because of resource, range, security, or safety limitations. This investigation and understanding in a synthetic environment will support decisions in the domains of research, development, and acquisition (RDA) and advanced concepts and requirements (ACR), or transfer necessary experiential effects in the training, exercises, and military operations (TEMO) domain. 

Network Interface

Network interface is the point of interconnection between a user terminal and a network or between one network and another network.  The JTR Sets will provide the means for interface of user terminals to individual networks (e.g., EPLRS, SINCGARS) and between networks (e.g., between EPLRS and SINCGARS data networks).

Network

An inter-connection of three or more communicating entities.

Process Models

A depiction of the processes and activities relevant to operating an enterprise. For instance, the specification of design processes is necessary to fully define the systems engineering approach to be used to iterate and mature the product design over multiple cycles. The specification of manufacturing processes is necessary to define the low-level procedures needed to fabricate and assemble a product and also to enable the identification of appropriate aggregations of these low-level sub-processes that together specify the overall flow of control on the factory floor.  Process models for test and evaluation (for example, STEP), operational support, VV&A, and standard business practices are also necessary to fully define an enterprise.  A wide range of tools may apply these process models for the purpose of optimization and implementation. 

Product Data

Any information that describes the current state of a product specification at any point in the systems acquisition process.  This would include requirements data, engineering data, cost data, manufacturing data, logistics data, and whatever other types of data are required to fully define the product.  This information is captured and made globally and instantly accessible to all members of distributed IPTs via DPDs. 

Product Models 

Authoritative representations of product behavior and performance.  Each product model identified in a DPD can reference an actual software implementation of the product (data and methods) that has been developed to operate in a specific static analysis tool or dynamic virtual environment.  For instance, a single DPD for a radar system might reference several different product models, each of which is intended for use in different simulation systems.  Alternatively, product behavior may also be represented via appropriate algorithms, which have not been implemented in software.  Each product model is based on a common functional and operational description (included in the DPD) that provides the basis for verification and validation of the model.  The results of V&V testing and the level of sponsor accreditation currently associated with the model are additional categories of product data included in a DPD. 

Production Qualification Test (PQT)

A system-level DT that ensures design integrity over the specified operational and environmental range.  This test usually uses prototype or pre-production hardware fabricated to the proposed production design specifications and drawings.  Such tests include contractual reliability and maintainability demonstration tests required before production release. 

Research, Development, and Acquisition (RDA) Domain

One of the three domains for Army M&S applications.  The RDA domain includes all M&S used for design, development, and acquisition of weapons systems and equipment.  M&S in the RDA domain are used for scientific inquiry to discover or revise facts and theories of phenomena, followed by transformation of these discoveries into physical representations.  RDA also includes test and evaluation (T&E) where M&S are used to augment and possibly reduce the scope of real world T&E. 

Simulation
A method for implementing a model(s) over time. 

Simulation Support Plan (SSP)  

Documents the implementation of SMART for systems and the planned use of M&S throughout the system’s life cycle.

SSP Proponent

The SSP Proponent  is responsible for developing, maintaining, implementing and updating the SSP.  The combat developer proponent member of the Integrated Concept Team is the SSP Proponent until a PM is appointed, at which time the PM becomes the SSP Proponent.  

Simulator 

A device, computer program, or system that performs a simulation.

For training, a device that duplicates the essential features of a task situation and provides for direct practice. 

For Distributed Simulation, a physical model or simulation of a weapons system, set of weapons systems, or piece of equipment that represents some major aspects of the equipment's operation. 

Simulation and Modeling for Acquisition, Requirements and Training (SMART) 

A change in Army business practices, through the exploitation of emerging M&S and other information age technologies, to ensure collaboration and synchronization of effort across the total Army systems life cycle.

SMART Planning Guidelines (SPG) 

Provides detailed guidance on implementing SMART and planning simulation support, and documenting both activities in an SSP. 

Stimulator

A hardware device that injects or radiates signals into the sensor system(s) of operational equipment to imitate the effects of platforms, munitions, and environment that are not physically present.

A battlefield entity consisting of hardware and/or software modules, which injects signals directly into the sensor systems of an actual battlefield entity to simulate other battlefield entities in the virtual battlefield. 

Synthetic Environment. 

Internet simulations that represent activities at a high level of realism from simulations of theaters of war to factories and manufacturing processes.  These environments may be created within a single computer or on a distributed network connected by local and wide area networks and augmented by realistic special effects and accurate behavioral models.  They allow visualization of and immersion into the environment being simulated. 

Systems Interface -- A systems interface is a place that systems meet and communicate with each other.  For example, two radios equipped only with dissimilar waveforms cannot "meet in the air" to communicate, i.e., they cannot inter-operate.  A common medium (interface) is needed in order for these two radios to communicate.  A JTR set may provide the interface between systems, channels, nets, or networks.

Training, Exercises, and Military Operations (TEMO) Domain

One of the three domains for Army M&S applications. TEMO includes most forms of training at echelons from individual simulation trainers through collective, combined arms, joint, and/or combined exercises.  TEMO includes mission rehearsals and evaluations of all phases of war plans.  Analysis conducted during a rehearsal or evaluation validates the plan as well as the simulation environment will allow. 

Validation 

The process of determining the extent to which an M&S is an accurate representation of the real world from the perspective of the intended use of the M&S.  Validation methods include expert consensus, comparison with historical results, comparison with test data, peer review, and independent review.  

Verification 

The process of determining that an M&S implementation accurately represents the developer's conceptual description and specifications.  Verification evaluates the extent to which the M&S have been developed using sound and established software engineering techniques

Appendix D Descriptions of Models, Simulations & Other Simulation Support Tools

M&S on the WIN-T project is being utilized by many tools from the engineering community.  Each of these tools has the ability to model a different aspect of the WIN-T project.  There are four main types of M&S tools that are utilized during the SD&D phase of the WIN-T program.  The first is performance based M&S.  Performance based M&S will be the largest portion M&S that will be completed on the WIN-T project by the developers and the evaluators of the system.  
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Several tools are being utilized in the performance arena of M&S.  The primary tool which was required by PM WIN-T is OPNET, although several others have been suggested by the contractors for use to support their analyses.  The second type M&S tool that is being utilized is a reliability tool.  This type of tool is helpful in predicting the MTBFF, MTBF, MTTR, etc. of different platforms in the WIN-T system.  The single tool that is utilized for this is called AweSim!.  The last two kinds of tools that are involved in the WIN-T M&S are MANPRINT and Life Cycle Cost models.  MANPRINT models are used to help simulate the soldier / machine interface and develop a more intuitive interface for the soldier to use while under the pressures of combat and high stress situations.  The only tool that is being utilized in this manner is IMPRINT.  The last type of M&S tools that is utilized is a life cycle support tool.   There are a number of tools that are being utilized for various flavors of life cycle support, primarily ACE-IT.  The following list provides background information on these and other models that are currently being used, or may be used in the future, to support the WIN-T program.

	Title: OPNET 

Acronym: None 

Commercial: OPNET Technologies, Inc., 7255 Woodmont Avenue, Bethesda, Maryland 20814
Description: OPNET has been developed to provide network simulation and network management software solutions that enable users in network operations, planning, engineering, and application development to optimize the performance and availability of their networks and networked applications.  OPNET offers a workstation-based environment for the modeling, simulation, and performance analysis of communication systems, protocols, and networks. The logical and dynamic behaviors of the systems modeled with the OPNET formalism are described in a proprietary language called Proto-C, which is based on a combination of finite state machines, a library of high-level commands known as kernel procedures, and the general facilities of the C programming language. It has an object-oriented design, and uses a hierarchical, layered approach to modeling real-world systems. 

	How to Obtain 

	Directions to Obtain: OPNET is a commercial tool. Contact OPNET Technologies, Inc. for licensing information. http://www.opnet.com  

	Additional Information 

	Documentation and Training: Full simulation environment and model documentation provided with software (digital, hard copy upon request). Training available from OPNET Technologies, Inc. 

Required Hardware and Software: OPNET runs on PCs with the following operating systems: Microsoft Windows NT, 2000, XP, as well as several Unix workstation platforms.

HLA Compatible: Yes. OPNET has an API for utilizing HLA FOM/SOM and communicating with other HLA federates via Run Time Infrastructure, although as a development tool (and not a specific model) it cannot be said to be “HLA Compliant”. Only specific models developed to run in an HLA federation can be “Compliant”.

 

	HLA 

	HLA Federation: FOM/SOM model dependent, not applicable to the OPNET tool. 


	Title: AweSim! 

Acronym: None 

Commercial: MAPICS, Inc. 1000 Windward Concourse Parkway Suite 100, Alpharetta, GA 30005
Description: The AweSim! Modeling tool from MAPICS, Inc. provides an implementation of the VSLAM (Visual Simulation Language for Alternative Modeling) language.  The AweSim! Network reliability model is constructed as a series of VSLAM networks and sub-networks. VSLAM is an evolution of the original SLAM (Simulation Language for Alternative Modeling) simulation language. VSLAM allows the building of models of systems and automatic simulation of those models to produce performance measures.   The contractors are currently using AweSim! to determine network reliability of the WIN-T system.  The contractors are also varying the inputs to determine when the reliability of the system falls below the system requirement level for OTM or At The Halt (ATH).

	How to Obtain 

	Directions to Obtain: AweSim! is a commercial tool. Contact MAPICS, Inc. for licensing information. http://www.mapics.com 

	Additional Information 

	Documentation and Training: Simulation environment documentation provided with software (digital, hard copy upon request). Training available from Mapics, Inc. 

Required Hardware and Software: AweSim! runs on PCs with all Microsoft Windows operating systems since Windows 95.

HLA Compatible: No. 


	Title: Vector in Commander 

Acronym: VIC 

Version: V2000 

Proponent: TRADOC Analysis Center - Fort Leavenworth (TRAC-FLVN) 

Description: Land, air, littoral, and space (overhead to land). The model is designed to provide a balanced representation of major force elements in a tactical campaign of a US Army Corps operating in a Theater of Operations. 

Type: Analysis. 

Types Of Uses: Scenario development, combat development and COEA's. 

Span: Accommodates any theater depending on data base. 

Mission Areas Represented: All Army and some Joint Mission Areas represented. 

Level Of Detail Of Processes And Entitles: Variable resolution, with maneuver units at the company or battalion level and support elements at the battery, squad, and individual platform level. It employs forces up to the level of a U.S. corps facing an enemy of strength determined by the scenario and theater in which the simulation takes place. It uses modified differential equations for combat outcomes based upon the VECTOR-2 model. Tactics are supplied by the user to provide flexibility in controlling model processes. Each side may employ maneuver units, weapon systems, and weapons of tactical aircraft, as well as artillery, mines, helicopters, air defense systems, and other means of conducting combat at the U.S. corps level. 

Human Participation: Typical 5 person analysis teams. 

Time Processing: Discrete Event Simulation. 

Treatment Of Randomness: Deterministic. 

Sidedness: Two-sided. 

Compliance With Standards For Interoperability: Conforms to ALSP Standards and operates in an ALSP environment. 

Typical Ratio Of Run Time To Modeled Time: 30-60 hours of combat/hour of CPU, dependant on size and complexity of scenario. 

Other Models Associated With This Model: CAMEX (Computer Assisted Map Exercise). 

Security Classification:
Source Code: Unclassified.
Data: Data bases are often classifed. 

Documentation: Detailed Data Input Guide. 

Model Users: VIC Model Users Group, TRAC. 

Model History and Release Information:
Date First Implemented - 1986.
Date of Current Release - July 1997 

Availabiltiy To Other Army Agencies: Yes, by written request to the VIC model proponent. 

Planned Improvements and Modifications: A review and enhancement of air defense play, Information Operations and Joint functional improvements. 

Model Type: Constructive 

	How to Obtain 

	Directions to Obtain: To inquire about obtaining VIC, contact one of the POC's below. 

Related URL: http://www.trac.army.mil/vic 

	Additional Information 

	BOS Modeled: Intelligence Maneuver Fire Support Air Defense Mobility and Survivability Logistics Battle Command 

Documentation and Training: Executive Summary: yes. 

User Manual: yes. 

Programmer Manual: yes. 

Others: Data input guide, methodology descriptions. 

Required Hardware and Software: HARDWARE: PC, SUN, HP, VAX, Silicon Graphis. 

Computer System: UNIX, Windows/NT 

RAM/Disk Storage: 128 mbytes of RAM, 1 gbyte of storage. 

Peripherals/Special Hardware Requirements: CRT, high-speed printer. 

Network Requirements: Aggregate Level Simulation Protocol (ALSP) for DIS applications. 

SOFTWARE: SIMSCRIPT. 

Input: Forces and supply inventories, basic weapons performance data, other sytem performance data, geographic and terrain data, tactical decision rules, intelligence characteristics and capabilities, lines of communication, engineer capabilities, and air and air defense capabilities. 

Preprocessors/Scenario Development Aids: Graphic Preporcessor for developing the scheme of maneuver and data verification and validity preprocessor. 

Time To Prepare Databases/Scenarios: Varies from 1 day for scenario revision, to 3 months for new scenario development. 

Available Databases/Scenarios: Europe, SWA, NEA. 

Output: Casualties and system losses (killer/victim scoreboards, etc.), FLOT traces and force positions over itme, target acquisition and intelligence summaries, availability and condition of forces and supplies, and air battle and air defense results, situation reports, and command and control decisions made. 

HLA Compliant: No 

	Verification & Validation 

	Accreditation: Study sponsor accredits model for each specific study. 

Type(s) Of Use(s) For Which Accredited: Scenario Developments, Combat Developments in the Combined Arms setting. 

Accreditation Documents: CAC Accreditation Documentation. 

Studies agencies and study applications for which the model has been used: AFV, DEEP FIRES, BF90, FAADS, LHX, CAMAA, UAV, JSTARS, ASAS, AFATDS, MSF. 

24 Feb 2000 Changed per AMSAA:
Proponent Verification Proponent(s): TRAC-OAC. 

Validation Proponent(s): TRAC-Lee, Engineer School, Intel School, Air Force Liaison Office-CAC, Chemical School, Artillery School, and CAC Threats, Study proponent validates and certifies VIC's use for their specific application. 

Configuration Management Proponent(s): TRAC. 

Description(s) OF V&V Performed: Detailed reviews "peelbacks" by schools and centers in conjunction with TRAC. 

V&V Document(s): Letters of acceptance from the various schools and centers. 

Accreditation Date: 7/1/2000 


	Title: JANUS 

Acronym: None 

Version: 7.1 

Proponent: TRADOC Analysis Center-White Sands Missile Range (TRAC-WSMR) 

Description: Originally designed as a brigade and below simulation to support training. 

When used for training at the platoon through to Brigade level, players must consider all aspects of employing their forces just as they would in combat. JANUS accurately models both friendly and enemy weapons systems with resolution down to the individual platform (i.e., T-80, M2, or individual soldier weapons). These systems have distinct properties, such as dimension, weight, carrying capacity, weapons, and weapons capabilities. All the above can be effected by terrain and weather. 

As a Battalion and Brigade staff trainer, JANUS provides a detailed environment requiring detailed Commander-S2/S3 interaction as they develop and execute the tactical plan. Commanders must apply sound warfighting principles and achieve full synchronization of the BOS to fight a successful JANUS battle. The JANUS Analyst Workstation (JAWS) provides an immediate After Action Review capability after a training event. 

Recent changes to JANUS include increased modeling of supply classes III and V (including tracking of ammunition by rounds and caliber, and bulk refueling operations); multiple kill categories; building rubbleing;fixed wing bombers; and modeling of maintenance operations and personnel replacement operations. 

TYPE: Analysis, Research & Development, Test & Evaluation, Education & Training. 

PURPOSE: Players develop scenarios,make doctrinal and tactical decisions, deploy forces, and make and execute plans. As a Battle Focused Trainer assists commanders at battalion level and below in training subordinate leaders in decision making processes. In a seminar training mode Janus can be used to train brigade level commanders and their staffs. 

Types Of Uses: Scenario Development, Weapon Systems Performance, Test Planning, Test Augmentation, Seminars on Tactics, Techniques, and Procedures, Exercise Driver, Operations Support, Combat Developments Evaluations, Tactical Commander Training and Unit Training. 

Intended Uses: As a Seminar and Battle Focus Trainer in TO&E organizations and as a classroom seminar trainer in TDA organizations. 

Domain: Land, air, and sea. 

Span: Can accommodate any locale, depending upon data. Battalion, Brigade and Company combat operations are conducted. 

Mission Areas Represented: Conventional and low-intensity conflict can be represented. 

Level Of Detail Of Processes And Entities: Individual soldier or individual system is the lowest entity modeled. Conventional direct fire from both ground and air systems is automatic and dependent on line-of-sight, probability of acquisition, identification and firing criteria, response time, reload rates, range, and posture of firer and of the target. The player has the ability to mount and dismount force on vehicles. The model also supports detailed play of precision-guided munitions such as COPPERHEAD, HELLFIRE, and FOG-M. Obstacles, natural and man-made are represented as are smoke, artillery dust, plus radar and conventional optical and IR sensors. Chemical alarms and performance degradation due to MOPP have been incorporated. Conventional mines plus air, ground, and artillery-delivered scatterable mines are played in detail including the capabilities to breach, bull, or bypass these obstacles. Terrain features are represented as polygonal areas or strings independently of the elevation data grid. Among other things this allows buildings to be specifically played and supports urban combat. Direct-fire fratricide implemented with graphical control of fire zones. Up to six sides are possible with dynamically assigned enmity available. Model has recently been updated to effect multiple layers of kills. For vehicles it includes firepower, mobility, firepower and mobility, and catastrophic kills. For personnel, casualties now reflect Multiple Integrated Laser Engagement System (MILES) kill categories: Return to Duty (RTD), Wounded in Action (WIA), Litter Priority, Litter Urgent, and KIA. Rubbling of buildings is now modeled and destroyed vehicles are left as obstacles in choke points. Destroyed vehicles appear as "ghost" icons (having no effect) in open terrain, which improves player ability to asses BDA. 

Limitations: Area fire of direct fire weapons is not assessed, illumination rounds are not played; and nuclear phenomena such as dazzle, induced radiation fallout, and EMP effects are not currently assessed. Human Participation: Required to make a number of game decisions. 

Time Processing: Dynamic, event-sequenced model. 

Treatment Of Randomness: All elements of ground, air, and sea combat are treated stochastically. Outcomes of events occur according to the laws of probability and change. 

Sidedness: Multiple-sided (6), asymmetric model with all sides reactive. Users can also change the enmity during the game. 

Typical Ratio Of Run Time To Modeled Time: 1:1, but highly dependent on number of units, detail of terrain features, area of terrain, and host computer. 

SECURITY CLASSIFICATION: Unclassified. 

Source Code: Unclassified. 

Data: Higher levels possible. 

Documentation: Unclassified. 

MODEL USERS: CD USERS - TRAC-WSMR, TRAC-FLVN, Ft. Benning, Ft. Knox, Ft. Rucker, Ft. Sill, Ft. Lee, Ft. Leonard Wood, TRAC-MTRY, RAND, UK, Australia, Marine Corps, USMA, IDA, France, Germany, CENTCOM, US Military Police School, Canada. 

TRAINING USERS - Janus fielded during FY94 to all CONUS Divisions plus 2ID, 6th ID (L), 25th ID. TRADOC fielding is to the Six (6) Combat Arms Schools and USAMP school for use in POI. USARC fielding is to the Five (5) Battle Projection Centers at the Division (Exercise). 75th Div (E), 78th Div (E), 85th Div (E), 87th Div (E), 91st Div (E). 

Date First Implemented: Feb 1983. 

PLANNED IMPROVEMENTS AND MODIFICATIONS: Enhancements to "smart" weapons capabilities and to automatic functions, such as dismounting, are planned for addition to the model. Retail fuel and ammunition management, DIS compliance, and port under Linux to PC platforms are in progress. 

Configuration Management Proponent(s): STRICOM/NSC/TRAC. 

	How to Obtain 

	Directions to Obtain: Contact: Advanced Concepts Requirements - Director, US Army TRADOC Analysis Command-White Sands Missile Range, JANUS Development Division, Wargame Directorate, White Sands Missile Range, NM 88002-5002 AND Training - Director, National Simulation Center, USACAC, ATTN: ATZL-NSC-M, Fort Leavenworth, KS 66027-5000. Point of Contact: Mr. Chad Mullis (for ACR), DSN 258-4115, COM (505) 678-4115 AND LTC Steven Holloway (for Training), DSN 552-8132, COM (913) 684-8132. 

	Additional Information 

	Management Domain: Advanced Concepts and Requirements (ACR) Training, Exercise, and Military Operations (TEMO) 

Program Evaluation Groups: Equipping 

BOS Modeled: Intelligence Maneuver Fire Support Air Defense Mobility and Survivability Battle Command 

MDEP: VTRD 

Documentation and Training: Executive Summary: Overview. User Manual: For v7.1 and v7.1 Release Notes (VMS/UNIX). Programmer Manual: For v3.17 VMS + subsequent Release Notes 4.0, 4.2, 5.00, 5.02, & 5.8. Others: Data Base (v7.1), Computer System Ops (7.1), Exportable Training Manual (v7.0 and v6.3.4), Basic (v3.17) and Master Operators Task Manual (v3.17). 

Required Hardware and Software: Janus operates on a thin wire LAN Ethernet using TCP/IP network protocol. Work is on-going by TRAC and other agencies to give JANUS DIS linkages to other simulations and C4I systems. 

JANUS is currently available in two configurations. The older configuration consists of Hewlett-Packard 715-series mini-computers running the HP-UX Unix operating system. These HP Unix suites were fielded to the Army in 1994. Each suite also includes an Electrohome 4100 system projector for use in the AAR. 

Beginning in 1998, JANUS V6.3.4 was being fielded to the ARNG separate brigades and divisions on personal computers running the Linux operating system. These suites also include a Boxlight projector for AAR support. 

The latest Janus V7.1 can run in either of the hardware configurations described above or a combination of the two. 

Input: Phenomenology data types for weapons characteristics and effects, sensor characteristics, mine characteristics, flyer and radar data, terrain information, artillery information, and forces information are all required inputs to the model. Preprocessors/Scenario Development Aids: Multiple editors for terrain, systems data, graphic symbols, and scenario verification. Janus itself is a scenario development aid. Time To Prepare Databases/Scenarios: Creating a data base from scratch, when data is available from data sources, requires approximately two weeks to build and check. For normal study requirements, when only data base modifications are necessary, approximately two days are needed. Available Databases/Scenarios: TRADOC Standard High Resolution Scenarios plus locally developed scenarios for training use. 

Output: Produces a hardcopy output of game statistics, artillery summaries, direct fire reports, range analyses, detection tables, and killer-victim scoreboards. Also provides a graphical replay and rerun capability. Graphics: RASTER & VECTOR. Available Postprocessors: Janus Analyst Workstation (JAWS), and standard reports and tables mentioned above. JAWS provides a significant AAR capability to support raining. Time to Analyze: Highly study dependent. Graphical displays provide visual feedback during the game. Study results usually available in 1 to 6 weeks. 

HLA Compliant: No 

Comments: DUAL PROPONENTS: TRAC-WSMR and NSC. 

Continually upgraded based upon requirements and priorities established by SCRB members, approval by CCB members and by study proponents. STRICOM is the configuration control agency and the model is managed through a Configuration Control Board chaired by CG, STRICOM. 

Verification Proponent: TRAC. 

Validation Proponent: TRAC. 

Verified and Validated during numerous COEAs. 

Documents: None Completed. 

	HLA 

	HLA Waiver/Comment: Time extension pending waiver 

	Verification & Validation 

	Accreditation Studies: Accrediting agency is CAC 


	Title: Corps Battle Simulation 

Acronym: CBS 

Version: 1.7.0       Version Date: 6/22/2002 

Proponent: National Simulation Center (NSC) 

Purpose: The Corps Battle Simulation (CBS) was developed to provide computer-based battle simulation support for training of commanders and their staff. It was intended to replace manual battle-based methods used in the past. 

Narrative: Development of CBS began in 1983 under the sponsorship of the United States Readiness Command (USREDCOM) by the Jet Propulsion Laboratory (JPL). It was originally named the Joint Exercise Support System (JESS) and was derived from the Joint Theater Level Simulation (JTLS). It is currently under the sponsorship of the U. S. Army Simulation, Training, and Instrumentation Command (STRICOM). 

In the past, the CBS ran on a network of Digital Equipment Corporation (DEC) VAX/VMS computers. However, the VAX/VMS has been at the limits of the hardware and is obsolete by today's standards. The PC Game Events Executive Processor (PC-GEEP) has been ported to Red Hat Linux. The PC-GEEP interfaces with the rest of the VAX architecture in a seamless manner and is fully compatible with the PC Workstation (PCWS). 

A typical CBS hardware configuration includes one PC-GEEP to run the simulation software, multiple MicroVAXs (i.e. 3100s (Model 85)) and associated suites of workstation hardware. The majority of the MicroVAXs are used to execute the workstation software and control the workstation hardware suites. Each MicroVAX can cotrol up to six workstations. One MicroVAX is required to run the communication software (in a multi-site exercise, at least one MicroVAX is required at each site for communications). 

The PCWS is a major addition to the CBS hardware suite. It operates within a Windows 2000/NT environmemt and mirrors the functionality found in the DEC workstation. It is designed to be fully compatible and run concurrently with the legacy workstations. 

FUTURE DEVELOPMENTS. Fielding of CBS 1.7.0 is to be completed in Oct of 2002. The Simulation, Training, and Instrumentation Command (STRICOM) is providing post development software support. CBS version 1.8.0 is scheduled to be released in June 2003. Planned changes to be incorporated into CBS 1.8.0 are intended to allow for increased fidelity to allow a better representation of the Contemporary Operational Environment (COE) and include Multi-sided combat with Universal Systems being available. 

	How to Obtain 

	Directions to Obtain: Contact must be made with the NSC. The simulation is available only with release by the NSC. 

Ordering Instructions: Contact POC 

Fees: Free to Army Users 

Distribution:Limited to authorized users. 

Download URL: http://www-leav.army.mil/nsc/famsim/cbs/index.htm 

	Additional Information 

	ADS Designation: Approved - T 

Access Constraints: Unlimited for authorized / designated CBS users; not for further or subsequent release by user sites to any outside activity or agency. 

Use Constraints: N/A 

Use Limitations: N/A 

Authority: Army Modeling and Simulation Master Plan 

Source Description: Multiple sources including TRADOC, AMC Production manuals and accepted Lanchestrian Equations/Coefficients 

Maintenance/Update Frequency: annually 

Comments: Updated annually through FY'98; new version generally released in "June".... 

Asset Association: Corps Battle Simulation 

	Data Dictionary 

	Data Dictionary Information: contained in model documentation 

	Verification & Validation 

	Conformance Explanation: BaseLine data is used during software development, alpha and beta testing prior to code acceptance version certification. VV&A package sent to DUSA - OR for approval / acceptance. 


	Title: EAGLE 

Proponent: TRADOC Analysis Center - Fort Leavenworth (TRAC-FLVN) 

Description: Types Of Uses: COA Assessment, Combat Development, Decision Support, Exercise Driver, Force Capability, Force Composition, Force Requirements, Mix Assessments, Scenario Generation, and Staff Trainer. 

Domain: COMBAT Force Composition - COMBINED, JOINT. 

Types of Conflict - land, air. 

Span: Typical Game Time - 1 to 5 days of combat Conventional Corps to Battalion or Division to Company is typical. 

Mission Areas Represented: Close Combat - Bonder Farrell Attrition Algorithms. Fire Support - Smart and Superquickie Algorithms for attrition; explicit modeling of the Target Value analysis (TVA) and Method of Attack methodologies. Air Defense - Can play ADA linked/not linked to the Air Battle Management Operations Center (ABMOC). It models both SHORAD and HIMAD type systems. Engineering & Mine Support - plays explicit Engineer teams and can also play implicit engineer teams in direct support to maneuver units. Plays complex obstacles. Countermobility, Mobility and Survivability tasks are explicitly modeled for engineering units. Aviation, Army - Air to ground and air to air helicopters are played. Teams that include designators as well as attack birds may be portrayed. Aviation, Air Force - plays Close air Support, Armed RECCE, Air Interdiction and SEAD and threat equivalents. Command & Control - Plans and Orders are represented in English like structures. Emphasis is on executing a plan maneuver. Communications - Commo may be delayed by the presence of jamming, etc. However, explicit commo nets and degradation of message quality are not played. Intelligence & electronic Warfare - Both Ground and Air sensors are played explicitly and the emphasis in the model is on sensor management. Fusion of intelligence with EW has not been implemented, but is planned. Training - The Eagle model will produce a Critical Event list that can be used as a driver for staff training. 

Level Of Detail Of Processes And Entities: Maneuver Units - Battalion or Company (user selected and may be mixed mode i.e. some unite may be played at battalion level and at the same time others may be played at company level.) Artillery - Either Battalion or Battery (user selected and may be mixed.) Air Defense - Battery or system. Air - Teams of helicopters and flights of fixed wing. Engineers - Battalion HQs, and teams. Command & Control - HQs explicitly played. Communications - Individual messages between units are modeled. Intelligence & Electronic Warfare - Sensors are individually played, as well as down-link capability. Terrain is preprocessed from 100m DMA data into mobility corridors. 

Limitations: Larger force structures (greater than 2 divisions) ten to impact run speed. Run speed with a Corps versus 2 Armies is roughly 1 to 1, whereas a division versus one army is roughly 7 to 1 (faster than real time). 

MODEL CONSTRUCTION: Object-oriented design and implementation. Built using the both common Lisp Object System (CLOS) and the Knowledge Engineering Environment (KEE) frame system. Makes use of an inference engine, and pattern matcher in the modeling of the decision making processes. 

Human Participation: Interruptible - includes checkpoint, modify, restart. The user may stop the simulation and change plans and orders for any units. Time Processing: Hybrid - time stepped events, except for air and air defense interactions that are event based. The time step is a set 5 minutes but may be changed with caution. 

Treatment Of Randomness: Deterministic. User changes to plans and orders are captured for subsequent runs. 

Sidedness: Multi-sided. For example, blue and green may be friendly fighting against red and orange enemies where red and orange are also enemies. Tactics data development is required for each new side. 

Compliance With Standards For Interoperability: Will comply with the DIS standards when linkage is completed. 

Typical Ration Of Run Time To Modeled Time: Scenario dependent. Roughly real time for Blue Corps scenario. Roughly 7 to 1 for division scenario. 

Other Models Associated With This Model: Links to DIS network using MODSAF. This version is known as Corps Level Computer Generated Forces (CLCGF). 

SECURITY CLASSIFICATION - Source Code: Unclassified but proprietary to the US Army - not available for general distribution. 

Data: Unclassified, sample-only data is available. Classified data is available through appropriate sources (AMSAA for example). 

Model Users: TRAC, CAA (standalone version), JPSD (CLCGF version). 

Model History And Release Information: Date First Implemented: October 1992. 

Date Of Current Release: CLCGF version, August 95. Standalone version, June 94. 

Availability To Other Army Agencies: As it is still undergoing V&V, it is only available to Beta test sites. 

Planned Improvements And Modifications: CLCGF version is being extended via linkage to ITEMS for improved aviation representation in DIS use. 

Model Type: Constructive 

	Additional Information 

	BOS Modeled: Intelligence Maneuver Fire Support Air Defense Mobility and Survivability Logistics Battle Command 

Documentation and Training: Unpublished concept and design paper are available to selected agencies. A users manual is being developed. 

Required Hardware and Software: HARDWARE: Workstation. 

Computer System: SYSTEM: Unix based-system-typically SUM Sparc 20s or Hewlett Packards. Systems must support KEE and Lisp. 

RAM/Disk Storage: 200 MB disk space for swap space on a Sparc system and another 400 MB for the model and input - of course more is better. 48 Mb of memory - more is always better. 

Peripherals/Special Hardware Requirements: For use with SIMNET/DIS, a MODSAF suite, typically three to five Silicon Graphics Indigo 2 workstations. 

SOFTWARE: Special System Requirements/Libraries: Lucid Lisp, Intellicorp Knowledge Engineering Environment (KEE). 

Input: Preprocessors/Scenario Development Aids: Terrain Preprocessor - used to convert standard DMA terrain data into the mobility corridors used by the Eagle model. Intelligent PreProcessor (IPP) - assists the gamer in the preparation of the scenario by allowing the user to build forces, task organize, do terrain analysis, do the intelligent preparation of the battlefield, assess the feasibility of different courses of action and finally to prepare the plans, orders and commander's guidance that will drive the simulation. Other preprocessors are available that convert VIC input data into Eagle format. 

Available Databases/Scenarios: Several areas in Europe, SWA, Korea, and Hunter-Kiggett. Standard Scenarios are: Northeast Asia and Europe 9. 

Output: Graphics: During and after the simulation run, a graphical portrayal (plan view with unit icons) of the battlefield is available. The post processor also has a variety of graphical reports available. 

Available Post processors: A post processor that deals with attrition type output is currently available. This type of post processing will be done in INGRES with Simplified SQL in the future. 

Time To Analyze: 1 day for most results. 

HLA Compliant: Yes 

Comments: Eagle has been used in the following studies - Heavy Brigade Analysis, Long Range Army Material Requirements Plan, Light Cavalry Study, Recon Security Element Study, and Aviation Attack Battalion Structure Study. Quick Reference as requested for TRADOC models follows. Items listed below are those that apply to the Eagle model. 

Analysis Section -- Model Category: Force on Force, Low Resolution, Functional (Type: Analysis, Education & Training), Training (Computer Driven). 

Varied Tactics: Frontal Attack, Flanking Attack, Meeting Engagement, Screening Operations, Position Defense, Active Defense, Spoiling Attack, Retrograde Operations, Others. 

Levels Of Command: Highest level which can be played: Corps, Lowest level which can be played: Variable, Battalion or Company, 

Number of echelons per game which can be played: No limit. 

Average Length of Game: 1-5 days of Combat. 

Representation of Terrain: Mobility Corridors. 

Play of Degraded Environments: Night. 

Terrain Played: Deserts, Mountains, River Crossings, Forests & Jungles 

MODEL METHODOLOGY -- Treatment of Simulated Time: Time Step(Except Air & Air Defense: Event Sequenced). 

Primary Means of Assessing Attrition: Bonder Farrell Attrition Algorithms, Smart & superquickie Algorithms, Joint Munitions Effectiveness Model (JMEM), Adage. 

Principal Data Requirements: Organizations, Tactics, Kill Probabilities, Terrain & Weather. 

OPERATIONAL CHARACTERISTICS -- Model Preparation: Time to Acquire New Data/Database (from request of data or data update to acquisition of data): 3 to 8 Months (4 Months avg.), 

Time to Structure Data in Model Input Format: 1 Week, Time to Develop Scenario: 1 month, 

Time to Incorporate a New Scenario into Model: 1 Month, 

Time to Incorporate Major Scenario changes into Model: 1-3 weeks, 

Time to Incorporate Minor Scenario Changes into Model: 1 day to 1 week, 

Time to Incorporate New System or System Change into Model: 1 day. 

Computer Run Times: Shortest: 7:1, Longest 1:1, 

Degree of Automation: Fully Automated - Can have Warrior-in-the-loop, Use of Plans & Orders., Top-Down Decision Making. 

Automated Data Management System Used: Yes. 

Data Dictionary Employed: NO. 

Frequency of Database Updates: Each scenario as mandated by TRADOC. 

Data Transmittal Means: Disk, Tape. 

Number of Full-time Personnel Required to Set up, Operate, and Maintain Model: 2. 

Number of Full-time Personnel Required to Set Up and Maintain Database: 1.Description(s) Of V&V Performed: V&V of attrition algorithms completed in Dec 94. 


	Title: One Semi-Automated Force 

Acronym: OneSAF 

Version: In development 

Proponent: Program Executive Office Simulation Training Instrumentation (PEO STRI) 

Description: OneSAF will be a composible, next generation Computer Generated Forces (CGF) system that can represent a full range of operations, systems, and control processes from the individual combatant and platform to brigade-level operations. The uses for OneSAF will include user needs from the Research, Development and Acquisition (RDA) domain; the Advanced Concepts and Requirements (ACR) domain; and the Training, Exercise, and Military Operations OneSAF Testbed Baseline Version 1.0 is distributed as the replacement for the Modular Semi-Automated Forces (ModSAF) version 5.0. OneSAF Testbed Baseline Version 2.0 is planned for release in the Dec 02 timeframe. Due to the dynamic nature of the OTB development and funding profile, this schedule can be subject to change. 

OneSAF Operations includes TRADOC OneSAF support at NSC and USMA. Additional Functinoality of OOS over OTB provides next generation, entity based sim at BDE and below with links to Constructive, Virtual and Live domains. Replaces Battalion/Brigade Battle. 

Model Type: Virtual 

	How to Obtain 

	Directions to Obtain: Mailing Address: PM OneSAF 3045 Technology Parkway Orlando, FL 32826 

Download URL: http://www.onesaf.org/publicotbagreement.html 

Related URL: http://wwwonesaf.org 

	Additional Information 

	Management Domain: Advanced Concepts and Requirements (ACR) Research, Development, and Aquisition (RDA) Training, Exercise, and Military Operations (TEMO) 

ACAT: III 

Program Evaluation Groups: Training 

BOS Modeled: Intelligence Maneuver Fire Support Air Defense Mobility and Survivability Logistics Battle Command 

MDEP: TBIS 

Documentation and Training: Documentation and training for OneSAF Objective System is currently limited to authorized developers and SMEs only via closed network. Documentation for OTB is distributed with software issue, some limited documentation is available at www.onesaf.org. Training opportunities are available through arrangement with PM OneSAF or 3d party vendors. Contact PM OneSAF for further information. 

Required Hardware and Software: : Software: 

a. OneSAF software must be portable, modular, reusable, extensible and non-proprietary. OneSAF will be developed considering software reuse techniques with a largely machine-independent language using modern programming techniques. All developed OneSAF software will be government-owned and non-proprietary. Existing government-off-the-shelf (GOTS), COTS, or government furnished information (GFI) will be used as directed by the government. 

*b. Data (e.g. model parameters ) will not be hard-coded into the software, and will be easily modifiable through a GUI. 

*c. Verification and validation of the software, including physical models, data, and behaviors, will be incorporated into the life-cycle of the OneSAF development effort. 

*d. OneSAF will contain objects extensible to different fidelity models depicting current and future forces, systems, and the environment. *e. OneSAF software must be able to operate on a number of generally available commercial workstations provided by the WARSIM program. 

*f. OneSAF software must be able to operate on Warfighters Simulation (WARSIM) hardware provided by the user. 

*g. OneSAF software must be able to operate on Close Combat Tactical Trainer (CCTT) SAF hardware provided by the user. 

*h. OneSAF software must provide WARSIM the Battalion level and below SAF. 

Baseline M&S: ModSAF, OTB, Combat XXI, CCTT SAF, BBS, Castforem 

Input: Scenario Generation developed from CEIT (CCTT) tool 

Output: Video, C41, Paper, Computer Media 

HLA Compliant: Yes 

	HLA 

	FOM/SOM URL: TBD 


	Title: Warfighters' Simulation 2000 

Acronym: WARSIM 2000 

Version: Under development 

Proponent: National Simulation Center (NSC) 

Description: WARSIM 2000 is the Army's program to develop a next-generation simulation system to support Force XXI. It will be the follow-on to the Corps Battle Simulation (CBS). WARSIM Brigade/Battalion Battle Simulation (BBS) functionality will be provided by One Semi-Automated Forces (OneSAF) software. WARSIM 2000 is intended to support Force XXI commander and staff training from battalion through echelons above corps in a joint enviroment. It will be used to support applications in other domains that depend upon human-in-the-loop interactions. WARSIM 2000 will portray all phases of Army combined operations in a land, air and sea environment. These phases include mobilization, deployment, operations for war and other than war, redeployment and demobilization. WARSIM 2000 will portray operations at levels from battalion through echelons above corps. It will have links to virtual and live simulations to portray high-resolution operations. It will be designed to support real-time human-in-the-loop interaction, primarily through battle command systems. It will be focused on real-time events but capable of supporting faster than real-time portrayals for deployment and aging a scenario. It will be multi-sided based on data input. WARSIM 2000 will follow the DoD TAFIM and HLA standards. A scenario generation system and an After Action Review and Evaluation System (AARES) will be an integral part of WARSIM 2000. Initial Operational Test & Evaluation (IOT&E) is planned for April 2005. The Milestone III decision is due August 2005. 

Model Type: Constructive 

	How to Obtain 

	Directions to Obtain: CONTACT: Director, National Simulation Center, ATTN: ATZL-NSC-W, Fort Leavenworth, KS 66027-1306 (user); Commander, Simulation, Training, & Instrumentation Command, ATTN: AMSTI-PM WARSIM, Orlando, FL 32826-3276 (materiel). 

Download URL: http://www-leav.army.mil/nsc/warsim.htm 

	Additional Information 

	ACAT: II 

Program Evaluation Groups: Training 

BOS Modeled: Intelligence Maneuver Fire Support Air Defense Mobility and Survivability Logistics Battle Command 

MDEP: TBWG 

Program Element: PROGD241 

Documentation and Training: Executive Summary: An Operational Requirements Document is available from the proponent. STRICOM is maintaining a library of WARSIM-related documents that are available to authorized users of the STRICOM library. 

Required Hardware and Software: Computer System:TBD. RAM/Disk Storage:TBD. Peripherals/Special Hardware Requirements:TBD. Network Requirements:TBD. Special System Requirements/Libraries:TBD. 

Baseline M&S: Corps Battle Simulation (CBS) 

Input: Preprocessors/Scenario Development Aids: A scenario generation system will be an integral part of WARSIM 2000. Time To Prepare Databases/Scenarios: TBD. Available Databases/Scenarios: Expected to cover most major mission areas. 

Output: Graphics: TBD. Available Postprocessors: An After Action Review and Evaluation System (AARES) will be an integral part of WARSIM 2000. Time to Analyze: TBD. 

HLA Compliant: Yes 

Comments: Proponent: NSC MACOM: TRADOC HLA Status: Compliant Status Date: 1999 HLA Comp Cat: 1 Comp Date: 09/30/00 NOT FIELDED; IOC PLANNED IN FY99 WITH FOC FY03. ORD INCLUDES PLAN FOR HLA COMPLIANCE. 

Update_Info: HLA Code; 22 Apr 98; 1 April 1998 HLA Transition Report/ HS_Req; 24 Apr 98; WARSIM POC 

24 Feb 2000 Changed per AMSAA: Acronym Proponent Verification Proponent: STRICOM. Validation Proponent: NSC. A V&V plan is in draft at the NSC. A key aspect of the V&V is the development of the Functional Description of the Battlespace (FDB), a repository of detailed requirements for functionality, algorithms and data to be provided to the developer. 


	Title: Command, Control, Communications Driver 

Acronym: C3 Driver 

Version: V2.0 

Proponent: Office of the Deputy Under Secretary (Operations Research) (ODUSA(OR)) 

	How to Obtain 

	Directions to Obtain: Go to the Simci web site, www.simci.army.mil Go to Library. Public folders. Go down to C3 Driver brief to "ATEC and Mr. Hollis." This will do temporarily and as an introduction. The Program has changed since, but it is a good background, so only use it as a history. We will update soon. 

Download URL: https://simci.army.mil/html/library.html 

	Additional Information 

	Tool/Utility Type: Simulator Stimulator, Test/event monitoring systi 

Comments: The component or feeder project of the C3 Driver are: ----C3 Driver Graphical User Interface (GUI): Enables the Operator to identify and select the scenario; to select players/roles to be simulated and live players to be connected to C3 Driver; to identify and select C3 Driver applications to be used during the session; and to initiate and control (start, stop, pause, etc.) the execution of these applications. ----Starship: Test Control capability to graphically monitor and display the health and status of C3 Driver component applications, test devices, and systems under test (SUT) via connection to the Starship simulation engine. It is the feeder application that allows interaction and interoperability with all other feeder applications as well as any of the BAS. 

---Command and Control Low Overhead Driver (C2LOD): Automated simulation capability providing message-based (USMTF and JVMF) stimulation to the Upper/Lower Tactical Internet (TI) according to any of a number of approved TRAC scenarios. 

Role Player Workstation (RPWS): Operator-controlled manual message stimulation capability. RPWS stimulates the Upper/Lower TI with USMTF and JVMF messages, and plays operator selected roles to compliment live players. 

---Digital Automated USMTF/VMF Stimulator (DAUVS): Scripted message (USMTF and JVMF) stimulation capability and the sole injection point into the Upper/Lower TI via LAN and radio. 

---Multi-Function Data Collector (MFDC): A collection of test and evaluation tools for LAN and radio networks. MFDC provides capabilities for digital data collection, bandwidth utilization monitoring, traffic load generation, and reporting equipment status. MFDC is being redesigned and implemented as the Reconfigurable Intelligent Instrumentation to Collect, Control, Simulate, and Stimulate (RICS2). MFDC/RICS2 is a standalone tool to provide the above functionality on multiple networks simultaneously. 

The C3 Driver system consists of a two-platform hardware and software configuration that includes: two Intel Pentium 4 Mini-Towers running Windows NT and Linux, respectively; and Government and Commercial Off-the-Shelf (COTS/GOTS) software and site licenses. The total package can be procured for under $16,000.00. This configuration conforms to Senior Leadership guidance that the C3 Driver should be low cost, so it could be afforded virtually wherever it is needed, and low overhead, meaning that it can be easily operated by one to two operators. 

Meeting the Needs of ABCS Development, Integration, and Testing 

The objective of the Phase I C3 Driver system was to provide a common test tool for ABCS developers (a.k.a, Raytheon – AFATDS, TRW – CSSCS, etc.), Developmental Test Command, and the Whitfield Central Technical Support Facility (CTSF) at Ft. Hood, Texas. C3 Driver’s capability to provide scripted, repeatable message exchanges is well suited to support the test-fix-test process and associated regression testing during software development. Using the same tool also ensures consistency of data throughout the software development process. The C4I software developers can use the C3 Driver system to identify most early development phase problems and can provide timely software fixes before integration testing at the CTSF. This allows precious resources to be applied to completion of development and/or enhancements vice fixing problems during CTSF testing. The Phase I C3 Driver baseline was designed to interoperate with ABCS Version 6.2.1. At the end of January 2003, the C3 Driver system completed its initial fielding to the following organizations: Communications-Electronics Command (CECOM) Research Development and Engineering (RD&E); Project Manager, Force XXI Battle Command, Brigade and Below (FBCB2): Project Manager, Maneuver Control System (MCS); Project Manager, Common Hardware/Software (CHS); Project Manager, Combat Service Support Control System (CSSCS); Project Manager, Intelligence and Effects (IE); Project Manager, Tactical Operation Centers/Air and Missile Defense Command and Control System (TOCS/AMDCCS); Project Manager, Advanced Field Artillery Tactical Data System (AFATDS); TRW Foundation Products; and Program Manager, Simulation, Training, and Instrumentation (PEO-STRI). 


	Title: IMPRINT 

Proponent: Human Research and Engineering Directorate 

Description: IMPRINT is a stochastic network modeling tool. Task analysis is used as a starting point to assess the interaction of soldier and system performance. A network is constructed representing the flow and performance time and accuracy for operational and maintenance missions. Workload profiles for crew members are generated so the workload distribution and peaks and valleys can be examined. In addition, by using embedded algorithms, IMPRINT models the effects of personnel characteristics, training frequency, and environmental stressors on overall system performance. 

	How to Obtain 

	Download URL: http://www.arl.army.mil/ARL-Directorates/HRED/imb/imprint/imprint.htm 

	Additional Information 

	Documentation and Training: Limited online help available 

Required Hardware and Software: IBM-compatible PC running Windwos; 16MB RAM (32MB preferred); 50 MB disk space and VGA monitor 

Baseline M&S: HARDMAN 

Input: Input requirements vary based on type of analysis performed. Typical inputs include mission-function-task breakdown; task time and accuracy; failure consequence; mean operational units before failure; and level of environmental stressors. 

Output: Detailed task analysis; output is appropriate for use by system design and acquisition communities; MANPRINT practitioners; researchers; managers; and policy makers 

HLA Compliant: No 

Comments: 


	Title: Automated Cost Estimating Integrated Tools 

Acronym: ACEIT 

Version: 4.1 

Proponent: Office of Deputy Assistant Secretary of the Army-Cost & Economic (ODASA-CE) 

Description: ACEIT provides a framework for standardized cost estimating using techniques described in the Army manuals (Cost Analysis Manual and Economic Analysis Manual). ACEIT is an automated architecture and framework for cost estimating and other analysis tasks. ACEIT helps analysts store, retrieve, and analyze data, build cost models, analyze risk, time phase budgets, and document cost estimates. It consists of several integrated analysis tools. ACE is the heart of ACEIT. It automates all of the steps of the estimating process, including building a Work Breakdown Structure, specifying estimating methods, performing learning, time phasing, and inflation and documentation. ACE also provides access to on-line databases and knowledge bases of cost estimating relationships, models, and source references. 

MODEL USERS: There are approximately 450 registered Army ACEIT users including organizations ranging from HQDA to small cost shops throughout the Army. In addition, there are Air Force, Navy, OSD, other government agencies and commercial sites using ACEIT. Cost estimating for weapon systems, information technology systems, other Army materiel, and industrial processes. 

	How to Obtain 

	Directions to Obtain: Contact: U.S. Army Cost & Economic Analysis Center, 1421 Jefferson Davis Hwy, Suite 9000, Arlington, VA 22202-3259 

Related URL: http://www.asafm.army.mil/ceac.htm 

	Additional Information 

	Documentation and Training: Executive Summary: Two page brochure or see ACEIT section at www.asafm.army.mil/ceac.htm User Manual: Extensive on line help is provided. 

Required Hardware and Software: HARDWARE:(Workstation). Computer System:All ACEIT applications are Windows-based programs, including the RI$K Executive Server, which can be assessed through the Excel client. Also, the RI$K functionality will be subsumed into ACE during 1998 which will give new power to perform simultaneous uncertainty analysis on both the cost estimating methodology and the values for cost driver variables, e.g., performance and physical parameters. 

During the Spring of 1997, the ACEIT modules converted to 32-bit applications for optimum performance running under Windows NT and Windows 95. 

The ACEIT Executive ACE and RI$K calculation servers also run under UNIX, so UNIX-based engineering tools have interfaced with the ACEIT Executive. An APPPLIX user interface to the ACEIT Executive was completed in the Spring of 1997 which will enable UNIX spreadsheet users to access the ACE models and RI$K sessions as do the Windows Excel users today. 

Although ACEIT applications will run on a 386/486 PC with 8 MB RAM, a Pentium processor is recommeded. RAM/Disk Storage:16 MB RAM, and 25 MB of free space on the hard drive for all ACEIT applications and knowledge bases combined except for ACDB. ACDB requires another 172 MB for it software and databases. Network RequirementsNone. 

SOFTWARE: ACEIT is a compiled executable program. The necessary database files are provided with the model. 

Input: Time To Prepare Databases/Scenarios: None. Databases are precompiled and do not require any user action. The user specifies the appropriate cost input parameters. Available Databases/Scenarios: ACEIT operates with an Automated Cost Database (ACDB) search and retrieveal program that allows a cost analyst to find cost, technical, and programmatic data. It contains powerful database entry and administration tools to enable any site to create its own tailored database. No knowledge of programming, SQL, or DBMSs is needed. ACDB currently may contain databases of rotary wing aircraft,surface combat vehicles, tactical missiles, aircraft engines, aircraft structures, avionics and ECM/ECCM, communications & electronics, C4I, and spacecraft. The Air Force Cost Analysis Agency (AFCAA), Air Force Electronic System Center (ESC), Hanscom AFB, MA., Navy Center for Cost Analysis (NCCA), Air Force Material Command's Space and Missile Systems Center (SMC), and USACEAC, are currently adding additional data/databases, i.e., rotary wing aircraft and wheel & track vehicles. Permission to receive a specific database must be obtained from each database owner. 

Output: The ACEIT presents an on-screen view of the cost estimate and printed reports may be generated by appropriation, in constant or then year dollars. Also available are reports including input parameters and multiple options to view/print detailed backup data. Each session provides a print function for the basic cost estimate and detailed cost data. Output data may be downloaded to an ASCII file or Excel Spreadsheet for processing in external applications. 

Graphics: Use commercial packages such as Excel. 

Time to Analyze: The output is a straight forward recapitulation of the costs associated with the selected input parameters. Analysis of output results would be dependent upon complexity of model that was developed. 

HLA Compliant: No 

Comments: Not Applicable. 

	

	Verification & Validation 

	Accreditation Studies: Not Applicable. 

Accreditation Limits: Not Applicable. 

Accreditation: None required. 


	Title: Parametric Review of Information for Costing and Evaluation Software Model
Acronym: PRICE S 

Proponent: Office of Deputy Assistant Secretary of the Army-Cost & Economic (ODASA-CE)

Description: PRICE-S is used to estimate the costs and schedules of software development projects. It is designed to handle all types of software from business systems and communications to command and control, avionics, and space systems.  It has been applied to virtually any size project, from the individual software component level to extremely complex software systems, such as those in mission-critical vehicles. PRICE S can be used to estimate selected portions of a software project, or to comprehensively estimate the entire project, including all development, modification, and life-cycle costs. It also provides sizing applications that make it easier to determine the size of the project to be estimated. 

PRICE S delivers estimates to within 5% of actual cost after calibration and can maintain this accuracy even when using a minimum set of inputs. It does this by supplying industry-average values for actual input data that has not yet been specified.

	

	How to Obtain 

	Directions to Obtain: ODASA-CE currently has a number of site licenses at various Army MACOMs.

Commercial: PRICE Systems, L.L.C., Mt. Laurel, New Jersey, www.pricesystems.com, 1-800-437-7423.

	

	Additional Information 

	Management Domain: 
HLA Compliant: Not Applicable 



	Title: The Army-Military Civilian Costing System 

Acronym: AMCOS 

Version: .04       Proponent: Office of Deputy Assistant Secretary of the Army-Cost & Economic (ODASA-CE) 

Purpose: Measures cost of manpower for current and emerging weapon systems 

Narrative: AMCOS contains budget data, inventory data, and various cost data. 

Types Of Uses: Cost Analysis, Budget Analysis, Life-Cycle Cost Estimating. 

Intended Uses: Personnel cost for acquisition system life cycle cost estimates and forces structure costing. 

AMCOS is a user friendly model to support military and civilian cost estimating. AMCOS contains three components -- active Army military, Army Reserve and National Guard, and Army civilian -- by grade and MOS/Skill. 

Domain: Manpower. 

Security Classification: Unclassified. Source Code: Unclassified. Data: Unclassified. Documentation: Unclassified. 

Model Users: ODCSOPS, Army Budget Office, ODCSLOG, PA&E, PMs, OCSA, OSD CAIG. 

Date First Implemented: June 1986. 

Planned Improvements and Modifications: Convert to a windows environment in first quarter FY98. 

	How to Obtain 

	Directions to Obtain: AMCOS is available to government agencies and non-government agencies that are working for the government. People can request the AMCOS model by contacting the Army Cost and Economic Analysis Center or they can access AMCOS through the World Wide Web. 

Ordering Instructions: Send request to: (POC - see below) 1421 Jefferson Davis Highway, Suite 9000, Arlington, VA 22202-3259 

Download URL: http://www.osmisweb.com 

	Additional Information 

	ADS Designation: Approved - T 

Producer Environment: Access DBMS Version #: 7.5; 4.6; 3.7 Computer H/W: 8MB RAM Computer Operating System: Windows 3.1 or higher Computer Processor: 486 or higher 

Access Constraints: None 

Use Constraints: N/A 

Use Limitations: N/A 

Authority: Army Research Laboratory 

Source Description: AMCOS draws upon data from many sources including the Army Budget Office, Army National Guard, Army Reserve, Office of Personnel Management, TRADOC, ODCSPER, ROTC Cadet Command, and USAISC 

Maintenance/Update Frequency: Twice a year 

Comments: Last Changed: November 1997 

First Implementation: April 1987 

Hardware:(Workstation). 

Computer System: AMCOS is designed to run on 386 or higher IBM-compatible PCs with DOS operating system. 

RAM/Disk Storage: 2 MB of RAM. 

Output: ASCII Files. 

	

	

	Verification & Validation 

	Conformance Explanation: The Army Cost and Economic Analysis Center, and Calibre (the contractor for AMCOS) perform a quality control check on the AMCOS model. 


	Title: Software Estimation, Planning and Project Control Model

Acronym: SEER-SEM/SSM
Proponent: Office of Deputy Assistant Secretary of the Army-Cost & Economic (ODASA-CE)

Commercial Developer: Galorath Incorporated, 100 North Sepulveda Boulevard, Suite 1801, El Segundo, CA 90245, Phone 310-414-3222, www.galorath.com
Description: SEER-SEM is a powerful tool that provides cost analysts accurate estimates of software projects.  SEER-SSM is a software sizing tool.

	

	Additional Information 

	HLA Compliant: Not required in current application

V&V Status and prior activities: ODASA-CE will make the final determination of the validity of the model.



	Title: wInsight
Proponent: Office of Deputy Assistant Secretary of the Army-Cost & Economic (ODASA-CE)

Commercial Developer: C/S Solutions, Inc. www.cs-solutions.com/products/winsight.html
Description: wInsight is an earned value management tool specifically designed to engage technical, schedule, and financial professionals in proactive management of their projects. It provides state-of-the-art techniques to quickly locate problem areas, graphically review performance trends, generate statistical estimates at completion and obtain feedback from team members. wInsight scales from entry level schedule-based earned value systems through complete enterprise resource planning (ERP) systems. Data can be viewed in dollars, hours or equivalent persons (EQP). wInsight integrates with a wide range of project management tools including SAP, Microsoft Project, Primavera P3/SureTrak, Welcom Software Open Plan/Cobra, Business Engine Micro-Frame Program Manager (MPM), and IMC Millennium. wInsight provides a common database for analysis and reporting on all projects across the enterprise.

	

	Additional Information 

	HLA Compliant: Not required in current application
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Appendix F
WIN-T M&S Strategy & Input Variables

In defining the M&S requirements for the WIN-T program, PM WIN-T has designed simulation experiments specifically to support system engineering analysis. As further information about the M&S design and use has come to light, the System Evaluator has identified some additional requirements to support both the verification and validation of the M&S (necessary for obtaining model accreditation) and the system evaluation itself, as M&S is a significant tool to support the evaluation of the proposed WIN-T system. This document identifies these requirements and provides a plan for developing the M&S to support a robust and complete evaluation of the system. It will identify what additional modeling will be developed, what additional simulations will be performed, as well as the responsibilities each organization (PM, ATEC, TSM) in this additional effort.

In addition the M&S IPT has decided to establish a physical layer M&S working group to identify effects that need to be captured with respect to friendly/commercial RFI, rain and water vapor attenuation, terrain elevation and morphology, multipath fading, and other environmental factors that impact RF link quality (dust, heat, etc.). The physical layer WG will address the possible model paradigms that will be sufficient to support the V&V efforts.

1.  Design of M&S Experiment

9 Baseline runs (3 Tech Block vs. 3 Snapshots)



27 Multivariable Sensitivity runs (3 levels, 13 factors)


15 VV&A Support runs






12 Additional runs 

Total: 

63 simulations






Methodology: Baseline snapshot/technology interaction


with balanced Taguchi L27 MVS runs


Rationale:  Physical clustering of units during the early phase of a decisive operation and physical separation of units in the later phases will create unique network topologies that must be separately analyzed.  Detailed analysis of single snapshot is a necessary, but not sufficient, component of the WIN-T systems evaluation.

· The Baseline runs will test the system under nominal operational conditions, providing coverage of the three technology blocks across the three operational snapshots.

· The Multivariable Sensitivity runs are based on an orthogonal array and uniformly cover perturbation of operational conditions considered important.  In an orthogonal experiment design, we are not interested in the result of one treatment combination, but in the average change in response over a number of experimental runs.

· VV&A Support runs produce data that is not operationally significant, but that is important to facilitate the VV&A process and define system sensitivity to terrain elevation impact, policy assumptions, and system assumptions.

· Additional simulations may be required based on the initial simulation results.  It should be assumed that the initial results will raise questions regarding both operational results and VV&A considerations, and some simulation capacity should be held as management reserve for this contingency.

Way ahead: PM agrees to support ATEC simulation strategy by tasking contractors to develop a number of the necessary model changes to allow the evaluation requirements to be met with a minimal impact to cost, schedule, and PM’s engineering needs. ATEC agrees to perform the bulk of the additional simulation analysis to reduce the burden on the contractors’ current required M&S efforts. The following sections of this document specifically identify the areas of interest and the responsibilities of each organization to support those areas.

2.  Baseline M&S Simulations

3 Technology Blocks (I, II, III)





3 Snapshots (Decisive Ops I, III, V)




Duration:  Four hours per phase


   


Full Factorial Baseline: 9 simulations





Rationale:  A two hour time period will generally not allow WIN-T simulations to reach dynamic equilibrium with respect to operational traffic loading.  This analysis was developed by AMSAA and substantiated by TRAC-FLVN with respect to the WIN-T AoA.  Four hour snapshot allows sufficient time to establish this equilibrium and insure that there will be a two-hour period during the simulation that can be used to gather valid statistical output on traffic measurements.  Rationale for the use of three snapshots vs. one appears under Para 1.

Way ahead: Government IPT came to agreement on the following issues related to this topic:

· TRADOC will provide two additional snapshots (including movement profiles) in addition to snapshot III that is already being studied by the contractors for the PM. These snapshots shall provide at least 3 hours of movement.

· TRADOC will specify and provide valid Information Exchange Requirements for the additional snapshots.

· PM agrees to direct the contractors to extend the simulation duration to allow at least 2 hours of valid data collection. PM understands that this may extend the current simulation duration requirement (not to exceed 3 hours). PM will direct the contractors to provide all software tools necessary to develop traffic scripts from IERs, as well as tools used to import scenario and develop OPNET network models.

· ATEC will generate additional traffic scripts and network models using contractors’ tools and assistance as necessary.

· Where the M&S may not explicitly represent all WIN-T system components (such as within the UA), the IPT will work together to insure that the modeling paradigms employed provide a valid abstraction of both operational and systems architectures.

3.  M&S Factors (Input Variables) for Sensitivity Analysis

Movement & Foreground Traffic







- Phase I, III, V



 

Rationale: See Paragraph 1.

Busy Hour Traffic Multiplier

      
- 75%, 100%, 125%







Rationale:  Evaluation of the system around the expected busy hour loading is more important than evaluation under 2x and 3x multiplier which should represent extreme overload.  Loading at these levels may not produce valid simulation results and that this condition will upset the use of the Taguchi L27 balanced experiment design.  

Way ahead: PM agrees with the addition of 75% and 125% traffic multipliers and will direct the contractors provide the ability to generate traffic scripts using these multipliers.

Technology Block

      
- Block I, II, III



 

Rationale:  Blocks I, II, and III are identified as separate variables supporting the Design of Experiment.

Way ahead: No changes necessary. Contractors are already required to provide network models of additional technology blocks.

Background Application Traffic

      
- None, Nominal, Extreme


 

Rationale:  This traffic represents the intra-CP traffic, which is not represented in the IER database, but may impact the operation of the WIN-T system by putting load on WIN-T assets.  The sensitivity analysis intends to identify if and to what extent communications within the CP has an effect on the inter-CP IER traffic. Since background application traffic (user-to-user traffic that is not explicitly represented in the IER tables) is difficult to quantify/predict, it is important to understand system sensitivity to this input variable.  Operational experience suggests that this condition will be dynamic and non-deterministic.

Way ahead: Further clarification is necessary from TRADOC characterize the expected intra-CP traffic. To facilitate this modeling the PM will direct the contractors to ensure that there is a mechanism for recognizing the impact of this type of traffic within each CP.

Background Operations/Administration/Maintenance (OAM) Traffic

      
- None, Nominal, Extreme


 

Rationale:  Since background operations, administration, and maintenance traffic (system-to-system traffic that represents messages in the control and management planes that are not explicitly modeled) is difficult to quantify/predict, it is important to understand system sensitivity to this input variable.  Operational experience suggests that this condition will be dynamic and non-deterministic.

Way ahead: PM will direct the contractors to ensure that there is a mechanism for recognizing the impact of this type of traffic within each CP.

Rain Attenuation

      
- None, Nominal, Extreme


 

Rationale:  The M&S approach requires the ability to zero-out rain fade as well as test under extreme conditions as part of the balanced experiment design.  It is important to exercise this significant environmental input under the necessary range of input assumptions.

Way ahead: ATEC agrees that PM approach for the Nominal (Crane E) and Extreme (Crane H) is sufficient. PM will direct the contractors to ensure that there is a mechanism for running the simulation without the effects of rain (not Crane E or H model) to support the balanced experiment design requirement of three levels per factor. The physical layer working group will review the efficacy of this approach.

SATCOM coverage 

      
- Minimum, Nominal, Maximum


 

Rationale:  SATCOM coverage variables accounts for the varying bandwidth available to Future Force units.  Availability of SATCOM bandwidth can be affected by numerous factors including satellite failure, competing bandwidth requirements, and terminal availability.

Way ahead: ATEC agrees that PM three-level approach for the SATCOM coverage is sufficient for Block 1, however further definition of SATCOM resources for Blocks 2 and 3 is probably necessary. PM will investigate what additional SATCOM resources will be available in 2011 (Block 2) and 2015 (Block 3). PM will direct the contractor to provide the ability to adjust available SATCOM assets for each technology block and the level of resources allocated to WIN-T from those assets.
UAV coverage

     

- Degraded (no low altitude UAV), Degraded (no high altitude), Nominal 


 

Rationale:  Evaluation of sensitivity to UAV coverage should also be included in balanced experiment design and should be generally parallel to SATCOM coverage factor/levels.  This is particularly important due to the critical role that UAVs hold in the WIN-T architecture.  

Way ahead: ATEC agrees that PM approach for the UAV coverage has been made sufficient with the inclusion of a third level. PM will direct the contractor to provide for the no high altitude UAV case.
Link degradation (based on RF margin)

     

- None, 5%, 10%



 

Rationale:  Efficient design of an L27 balanced experiment set suggests use of three levels.  Additional simulation run at 20% links failed could be handled as special case, but need not be included in main experimental design.

Way ahead: ATEC agrees that PM approach is sufficient to support the balanced experiment design. 
Link degradation (based on utilization)

     

- None, 5%, 10%





Rationale:  Efficient design of an L27 balanced experiment set suggests use of three levels.  Additional simulation run at 20% links failed could be handled as special case, but need not be included in main experimental design.

Way ahead: ATEC agrees that PM approach is sufficient to support the balanced experiment design. 
Node degradation (based on transient traffic)

· None, 10%, 10% (Priority)


Rationale:  Efficient design of an L27 balanced experiment set suggests use of three levels.  Additional simulation run at 2% and 5% links failed could be handled as special cases, but are need not be included in main experimental design.

Way ahead: ATEC agrees that PM approach is sufficient to support the balanced experiment design. 
RFI: Threat Modeling

        

- None, Nominal, Extreme




Rationale:  System degradation to due threat radio frequency interference (jamming) will be included in the experiment design as an explicit input variable.  The balanced experiment design includes this as a factor with three levels since no threat RFI testing will be conducted at a Government test event before Milestone C.

Way ahead: Due to the classification of using accurate threat models, ATEC has agreed to perform this model development. PM will support ATEC by facilitating information gathering from the contractors.

RFI: Friendly/commercial

       

- None (Free Space), Nominal, Extreme




Rationale:  System degradation due to friendly and commercial radio frequency interference (co-site, mutual and current systems interference) is included in the experiment design as an explicit input variable.  The balanced experiment design includes this as a factor with three level since no friendly/commercial RFI testing will be conducted at a Government test event before Milestone C.

Way ahead: PM will investigate the implementation of an abstract model for accounting for friendly interference. This abstraction may be in the form of a frequency-dependent “noise floor” that can be applied to RF links and can be adjusted as needed. PM will direct the contractors to provide this mechanism within their models.

4. M&S Factors for VV&A Support Simulations

Environmental Factors (heat, ice, etc)



- None, Nominal, Extreme


 

Rationale:  Contractors have stated that this is a significant input variable.  System evaluation should included assessment of system sensitivity to this input. (Rain attenuates UHF and higher.  Affect is frequency dependent.)  Continued analysis will assess the effects of other factors that may impact WIN-T performance.  Such additional factors may include Rain, Sand & Dust, High Temperature, Low Temperature, and multi-path fading. 

Way ahead: PM, ATEC and TRADOC agreed that valid approaches to modeling these effects may include some combination of RF attenuation factors and component availability profiles.  PM will schedule a TIM with contractors to identify their operationally significant environmental factors and insure that operationally significant environmental considerations can be included in the M&S experiments.

Extreme Busy Hour Multiplier



- 200%, 300% 



 

Rationale:  Additional runs required in ATEC design to test extreme loading conditions since they cannot be safely included in balanced experiment design (due to requirement that all balanced simulation experiments produce valid output data).

Way ahead: ATEC agrees that PM approach is sufficient to support the V&V experiments. 

Block I Virtual DT 

Rationale:  Significant V&V data will be produced by testing a model representation of contractors’ Block 1 proposed technology in the DT/OT scenario. This will provide a more tangible linkage between the DT/OT test and the Block 1 architectural solution while providing a significant point of comparison between the two models to support V&V efforts.

Way ahead: PM has agreed to direct the contractors to ensure that their Caspian Sea model solution can be applied to a DT/OT scenario.

Terrain Morphology Model (RF effects of urban, foliage, reflectivity variations)



- None, Nominal, Extreme

Rationale:  Variation in terrain characteristics will affect RF link behavior in system performance.  ATEC must test the terrain variation model selected at two additional levels to complete VV&A for this modeling abstraction/input.  

Way ahead: PM will direct the contractors to provide the capability to vary the effects of different terrain characteristics in accordance with guidance from the physical layer working group. 

Terrain Elevation Model



- Spherical earth, DTED data




Rationale:  Terrain elevation differences will affect system performance.  The M&S approach will “zero-out” terrain elevation as a factor in one simulation run in order to complete VV&A for this modeling abstraction/input.

Way ahead: PM will direct the contractors to provide the capability to turn off the terrain effects.
RF path loss & link availability model



- Free Space, TIREM extensions



Rationale:  RF path loss modeling will affect system performance.  Path loss assumptions must be normalized in one simulation run in order to complete VV&A for this modeling abstraction/input.

Way ahead: PM will direct the contractors to provide the capability to only include the effects of free space loss rather than extensive TIREM calculations for the purposes of V&V analysis.
Policy assumptions



- Conservative, Nominal, Liberal

 

Rationale:  Network management, spectrum availability, information dissemination management, and information assurance policies will affect system performance and behavior.  Two additional sets of input assumptions are required in order to complete VV&A for this modeling abstraction/input.

Way ahead: M&S IPT has agreed to further identify what controls need to be included in the models to assist in conducting sensitivity analysis to changes in policy assumptions. 

Systems architecture assumptions



- Conservative, Nominal, Liberal

 

Rationale:  Systems architecture modeling artifacts will affect system performance M&S.  Systems modeling abstractions and system performance parameters can be expected to be significant systems architecture input assumptions.  Two additional sets of input assumptions are required in order to complete VV&A for this modeling abstraction/input.

Way ahead: M&S IPT has agreed to further identify what controls need to be included in the models to assist in conducting sensitivity analysis of system architecture assumptions/abstractions. 

4.  Additional Simulations

12 runs reserved to further explore results generated by simulations specified in Para 2 - Para 4 above

Rationale:  Included under Para 1.

Way ahead: Simulations do not require any additional tasking to the contractors.

5.  Resources Required

PM WIN-T will provide sufficient resources to ATEC to execute the difference between modeling requirements contained in the current contract and the evaluation requirements contained in this plan.  A minimum of three additional man years of Senior M&S Engineer contract support will be required to complete this effort.

Way ahead: PM agrees to provide the resources as required by ATEC.

Appendix G
M&S Network Performance Measures

The following tables contain the measures of performance and the output variables that the M&S must collect and perform analysis on. A number of the Key Performance Parameters were not intended to be addressed through the Phase 2 M&S efforts, including Information Assurance (KPP #5), Interoperability (KPP #1), and Network Management (KPP #3). The inherent difficulties of modeling these parameters, along with the availability of other options for evaluating them (such as through live testing), prompted PM WIN-T to focus the modeling on more typical measures of network performance. While the PM acknowledges the need and the capability to model Information Assurance and some aspects of Interoperability in the future, the current plan is to evaluate these KPPs (along with Network Management) in other ways during Phase 2. This topic will be revisited and further modeling will considered for the production phase modeling efforts

Network performance modeling using a detailed engineering tool like OPNET provides insight into the impacts of system design decisions and tradeoffs, and the performance of various aspects of the network can be quantified. It is ideally suited to the analysis of the various aspects of Information Dissemination (KPP #4), and for mobile networks, Mobile Throughput (KPP #6) is easily measured. Similarly, Network Reliability (KPP #2) can be measured by the combination of capturing network topology from OPNET simulations, and using some more traditional component reliability computation methods, which make use of the AweSim! modeling tool. 

The first group, WIN-T Engineering Measures, contains a list of simulation outputs that is very typical of the types of data that are produced by performance models of communications systems. In this case the list of measures to collect is tailored to the needs of the Government to analyze various engineering and design aspects of the system, as well as address the satisfaction of KPP requirements.

	 
	WIN-T Engieering Measures (Specified in Variables)

	Item Type
	Measure/Variable

	Measure
	Communications Success Rate/Message Completion Rates 

	Variable
	% Cat. I Message Completion 

	Variable
	% Cat. II Message Completion

	Variable
	% Cat. III Message Completion

	Variable
	% Cat. IV Message Completion 

	
	

	Measure
	Communications Success Rate/Speed of Service

	Variable
	% Cat. 1 Messages completed within SoS Rqt

	Variable
	% Cat. 2 Messages completed within SoS Rqt

	Variable
	% Cat. 3 Messages completed within SoS Rqt

	Variable
	% Cat. 4 Messages completed within SoS Rqt

	
	

	Measure
	Communications Success Rate/Voice Call Completion Rates (Overall/TS-SCI/Secret/USI)

	Variable
	% FO Voice Call Completion (O/TS/S/SI)

	Variable
	% F Voice Call Completion (O/TS/S/SI)

	Variable
	% I Voice Call Completion (O/TS/S/SI)

	Variable
	% P Voice Call Completion (O/TS/S/SI)

	Variable
	% R Voice Call Completion (O/TS/S/SI)

	
	

	Measure
	Communications Success Rate/Latency

	Variable
	Maximum ETE Data Delay (Cat I)

	Variable
	Minimum ETE Data Delay (Cat I)

	Variable
	Average ETE Data Delay (Cat I)

	Variable
	Maximum ETE Data Delay (Cat II)

	Variable
	Minimum ETE Data Delay (Cat II)

	Variable
	Average ETE Data Delay (Cat II)

	Variable
	Maximum ETE Data Delay (Cat III)

	Variable
	Minimum ETE Data Delay (Cat III)

	Variable
	Average ETE Data Delay (Cat III)

	Variable
	Average ETE Video Delay (Cat III)

	Variable
	Average ETE Voice Delay (Cat III)

	Variable
	Maximum ETE Data Delay (Cat IV)

	Variable
	Minimum ETE Data Delay (Cat IV)

	Variable
	Average ETE Data Delay (Cat IV)

	
	

	Measure
	Communications Success Rate/Jitter

	Variable
	Average Voice Jitter

	Variable
	Average Video Jitter

	
	

	Measure
	Communications Success Rate/Dropped Packets/Frames

	Variable
	Average Number of Voice Packets Dropped Per Call

	Variable
	Average Number of Video Frames Dropped Per Session

	
	

	Measure
	Communications Success Rate/B53Link Utilization  

	Variable
	G-G Link Utilization (must break out by transmission system type) If Applicable

	Variable
	G-A Link Utilization (must break out by transmission system type)  If Applicable

	Variable
	G-S Link Utilization (must break out by transmission system type)  If Applicable

	Variable
	A-A Link Utilization (must break out by transmission system type)  If Applicable

	Variable
	A-S Link Utilization (must break out by transmission system type)  If Applicable

	
	

	Measure
	Communications Success Rate/B62System Throughput

	Variable
	G-G Throughput (must break out by transmission system type)  If Applicable

	Variable
	G-A Throughput (must break out by transmission system type)  If Applicable

	Variable
	G-S Throughput (must break out by transmission system type)  If Applicable

	Variable
	A-A Throughput (must break out by transmission system type)  If Applicable

	Variable
	A-S Throughput (must break out by transmission system type)  If Applicable

	
	

	Measure
	Communications Success Rate/Network Link Statistics

	Variable
	Link Utilization

	Variable
	Packet Completion Rate

	Variable
	Maximum Packet Delay

	Variable
	Minimum Packet Delay

	Variable
	Average Packet Delay

	Variable
	Percent Packets Lost

	
	

	Measure
	Payload Utilization

	Variable
	% Utilization of Ground Relays

	Variable
	% Utilization of UAV Payload

	Variable
	% Utilization of SATCOM Payload

	
	

	Measure
	Identify Stressed Command Centers/Nodes and Major Command Centers  (Breakout above information by command center Identified)

	Variable
	Identify Command Centers/Nodes with any link over 80% utilization and give statistics

	Variable
	Give statistics for Major Command Centers (e.g. UE DCPs, etc…)


The following table describes some of the measures and output variables that will be collected during simulation analysis that address specifically the Information Dissemination Key Performance Parameter (KPP #4).

	 
	WIN-T Measures from KPPs (Specified in Variables)
	 
	 
	 

	WIN-T ORD            
	WIN-T COIC                                                   
	Item Type
	Measure/Variable
	DATA ELEMENTS

	KPP #4: Information Dissemination
	 
	Measure
	Capability of WIN-T system to transfer Category 1 Data within Speed of Service and Message Completion requirements
	 

	4.1.1.1.4 Information Dissemination:  WIN-T shall provide an integrated transport capability to disseminate essential battle command communications for critical survival information (Category 1) delivery in < 5 seconds [Block 1], < 2 seconds [Block 2] and < .5 seconds [Objective] and time sensitive information (Category 2) in 8 seconds [Block 1] and < 1 second [Objective], in accordance with the Speed of Service Table C.  It shall provide automatic notification/receipt to the user for all information [Objective].  
	2.2.4 WIN-T must provide an integrated transport capability to disseminate essential battle command communications for critical survival information (Category 1) delivery in < 5 seconds and time sensitive information (Category 2) in 8 seconds, IAW the ORD Table C (Speed of Service). (KPP)
	Variable
	Percentage of Category 1 messages received within Speed of Service requirements
	Total number of Category 1 messages sent

	 
	 
	 
	 
	Time each Category 1 message was sent.

	 
	 
	 
	 
	Time each Category 1 message was received.

	 
	 
	 
	 
	Total number of Category 1 messages received.

	 
	 
	 
	 
	Total number of Category 1 messages received  < 5 seconds [Block 1]

	 
	 
	Measure
	Capability of WIN-T system to transfer Category 2 Data within Speed of Service and Message Completion requirements
	 

	 
	 
	Variable
	Percentage of Category 2 messages received within Speed of Service requirements
	Total number of Category 2 messages sent

	 
	 
	 
	 
	Total number of Category 2 messages received  < 8 seconds [Block 1]

	 
	 
	Measure
	Capability of WIN-T system to transfer Category 3 information (data, voice and video) within Speed of Service and Message Completion requirements
	 

	 
	 
	Variable
	Percentage of Category 3 data messages received within Speed of Service requirements
	Total number of Category 3 data messages sent

	 
	 
	 
	 
	Total number of Category 3 data messages received  < 30 seconds [Block 1]

	 
	 
	Variable
	Voice Modified Rhyme Test Results
	 

	 
	 
	Variable
	Video Frames Per Second Achieved
	 

	 
	 
	Measure
	Capability of WIN-T system to transfer Category 4 Data within Speed of Service and Message Completion requirements
	 

	 
	 
	Variable
	Percentage of Category 4 messages received within Speed of Service requirements
	Total number of Category 4 messages sent

	 
	 
	 
	 
	Total number of Category 4 messages received  < 15 minutes [Block 1]

	 
	 
	Measure
	Completion Rates for Voice/Data/Video
	 

	 
	 
	Variable
	Voice Call Completion Rate at multiple levels of classification (TS-SCI, S, SBU) . 
	# of Calls Successful

	 
	 
	 
	 
	# of Calls Attempted

	 
	 
	Variable
	Data Information Completion Rate at multiple levels of classification (TS-SCI, S, SBU) . 
	# of Messages Successful

	 
	 
	 
	 
	# of Messages Attempted

	 
	 
	Variable
	Video Completion Rate at multiple levels of classification (TS-SCI, S, SBU) . 
	# of Video Sessions Successful

	 
	 
	 
	 
	# of Video Sessions Attempted


 The following table describes some of the measures and output variables that will be collected during simulation analysis that address specifically the Mobile Throughput Key Performance Parameter (KPP #6)

	 
	WIN-T Measures from KPPs (Specified in Variables)
	 
	 
	 

	WIN-T ORD            
	WIN-T COIC                                                   
	Item Type
	Measure/Variable
	DATA                      ELEMENTS

	KPP #6: Mobile Throughput
	Can WIN-T support the mobile communications requirements for the Objective Force.?
	Measure
	Assessment of the WIN-T network's ability to provide on the move connectivity to all designated voice, data, and video subscribers.
	 

	4.1.1.1.6 WIN-T shall enable the warfighter to conduct decisive operations throughout the battlespace while in a tactical formation moving “cross-country” at 25mph with 256 Kbps [Block 1], 35 mph with 512 Kbps [Block 2], 40mph with 1.54 Mbps [Block 3] and 45mph with 4 Mbps [Objective].
	4.2.1 WIN-T must enable the Warfighter to conduct decisive operations throughout the battlespace while in a tactical formation moving “cross-country” at 25mph/256Kbps. (KPP)
	Variable
	Message completion rate while source and/or destination unit is moving at 25 mph
	Total number of messages attempted to/from mobile units traveling at 25 mph (Block 1)

	 
	 
	 
	 
	Total number of messages successfully received to/from mobile units traveling at 25 mph (Block 1)

	 
	 
	Variable
	Throughput achieved while source and/or destination unit is moving at 25 mph
	Throughput for mobile units (Kbps)


The following table describes some of the measures and output variables that will be collected during simulation analysis that address specifically the Network Reliability Key Performance Parameter (KPP #2).

	WIN-T ORD            
	WIN-T COIC                                                   
	Item Type
	Measure/Variable

	KPP #2: Network Reliability
	 
	Measure
	Assessment of the WIN-T ability to provide a reliable and robust system to meet the communications requirements of Objective Force subscribers.

	4.1.1.1.2 Network Reliability.  The user shall have the probability to access the WIN-T network at a random point in time during operational missions (as specified in the Operational Mode Summary/Mission Profile [OMS/MP) and exchange information with another user. The WIN-T network must be sufficiently robust and redundant to provide and meet the communications requirements of the Objective Force Warfighter that ensure mission completion.  If source and target (e.g., entry and exit point) are both at the halt, WIN-T shall have a network reliability of 0.98 [Block 1], and 0.99 [Objective].  When source or target (e.g., entry or exit point) are mobile, WIN-T shall have a network reliability of 0.90 [Block 1], 0.93 [Block 2], 0.95 [Block 3] and 0.97 [Objective].
	2.2.1 The user must have the probability to access the WIN-T network at a random point in time, during operational missions (as specified in the OMS/MP), and exchange information with another user. The WIN-T network must be sufficiently robust and redundant to provide and meet the communications requirements for the Warfighter throughout the UE and UA. At the halt, the WIN-T user shall have a network reliability of 0.98. (KPP)
	Variable
	Probability of the network establishing connectivity between each pair of users as identified by IERs.

	 
	 
	Variable
	overall network reliability (when component MTBF, MTTR and logistics delays held constant)

	 
	 
	Variable
	communication node reliability (by comm node type)

	 
	 
	Variable
	communication node reliability (by command center)

	 
	 
	Variable
	communication node MTBEFF (by comm node type)

	 
	 
	Variable
	communication node MTBEFF (by command center)

	 
	 
	Variable
	individual component MTBF (when other components held constant and ranging the overall network reliability)

	 
	 
	Variable
	individual component MTTR and logistics delays (when other components held constant and ranging the overall network reliability)
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KPP Summary

		KPP		Threshold
(Block 1)		Threshold
(Block 2)		Threshold
(Block 3)		Objective

		Interoperability
		100% of Critical IERs		All IERs

		Network Reliability
		.98 (At the Halt)
.90 (Mobile)
		.93 (Mobile)
		.95 (Mobile)
		.99 (At the Halt)
.97 (Mobile)

		Network Management
		Manage network from location inside AOR		Location outside AOR		Same as Threshold (Block 3)

		Information Dissemination		< 5 sec (Cat I)
< 8 sec (Cat II)		< 2 sec (Cat I)		<.5 sec (Cat I)
<1 sec (Cat II)

		Information Assurance		Protect against 95% external & known threats		Protect against 98% external & known threats		Protect against 99% external & known threats

		Mobile Throughput 		256 Kbps/25 mph 		512 Kbps/35 mph 		1.54 Mbps/40 mph 		4 Mbps/45 mph
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		Input Data/Models		Use		Source		Data/M&S/Software Reuse

		Models

		Commercial standard communication devices, protocols and algorithms		communication system models		OPNET standard model library		Developed for commercial applications, reused by WIN-T

		WIN-T specific communication devices, protocols and algorithms		communication system models		WIN-T contractors		Being developed for WIN-T

		JTRS/WNW		communication system models		Joint Program Office (JPO)		Being developed for JTRS program, reused by WIN-T

		TIREM		terrestrial propagation model		Joint Spectrum Center (JSC)		DoD standard

		CECOM Technical Reports TR-91-3 & TR-92-9		multipath fading model		PM WIN-T		DoD standard

		Crane model		climate weather model		commercial standard		commercial standard

		urban terrain representation		urban terrain model		WIN-T M&S IPT, Physical Layer Working Group		TBD

		severe weather representation		instantaneous weather model		WIN-T M&S IPT, Physical Layer Working Group		TBD

		Data

		digital terrain data		basis for analysis		National Geospatial-Intelligence Agency (NGA, formerly National Imagery and Mapping Agency, NIMA)		DoD standard

		Information Exchange Requirements (IERs)		system design & model traffic loading		CERDEC		developed for WIN-T

		IER guidance		guidance for applying IERs to WIN-T modeling scenario		PM WIN-T		developed for WIN-T

		operational scenario (Caspian Sea)		basis for analysis		TSM WIN-T, PM WIN-T		developed for WIN-T

		force structure guidance		system design & basis for analysis		TSM WIN-T, PM WIN-T		developed for WIN-T

		node movement profiles		basis for analysis		TSM WIN-T, PM WIN-T		developed for WIN-T

		hardware component reliability factors (MTBF, MTTR)		reliability model input		Multiple sources (Government & commercial hardware specifications, test measurements, etc.)		Gov't and commercial standard
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ADAPTIVE C4ISR INFOSPHERE

UA (I)   

UA (II)   

UA (II)   

UA (X)   

UA (X)   

UE (XX/XXX)   

A Fully Integrated C4ISR Systems-Information Superiority Enabling the Warfighter to:

See First, Understand First, Act First, and Finish Decisively

Seamless Interoperability to Joint, Coalition and Global Commercial

Scalable, tailorable, and dynamically adaptive to mission, task, purpose
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UA (I)   











































































A single integrating Future Force communications network

Increased network          capacity, speed and quality of service, reliable and secure

WIN-T is:

Mobile Throughput for Reach over increased distances
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