FCS M&S Workshop

Life Cycle M&S Requirement Analysis
General Comments:

· Each topic heading has a list of those items that will be critical issues at the milestone, preceding the next programmatic phase.

· For the continued development of the FCS SSP, the PMO needs to bring together the stakeholders and the M&S experts (i.e. who will do the actual costing?  Need that person as well as the expert in cost modeling tools)

· The overall Modeling & Analysis tool kit required to implement any Simulation Support Plan (SSP) is populated almost entirely with DoD tools which have been developed over a number of years by various communities, usually technology or function specific.  Based upon this, the responsible agency should know early in the process to develop its planning and execution scheme.
· The PMO should attempt to fill out the table below as often as necessary. This is a living document that will provide a Modeling and Simulation strategy for the program and identify the agencies for each key event.
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Technical/

Engineering
· Focus on feasibility of alternative concepts

· Requirement for suite of technical/ engineering models for design and optimization

· Link across product domains to support system and system of systems level integration and design trades

· Be able to  cross feed/drive  higher level tactical/ operational utility models and cross functional domain models.

· Model types are more at the engineering functional/ performance  level, and top level CAD/CAM tools.

· Contractors need access to government modeling and analysis facilities 

· IDE is essential at this phase to keep all relevant stakeholders  informed and synchronized on any tech/engineering related trades
· Mission performance, outcome-base performance measures have been established

· Architecture is consistent with DoD C4ISR architecture framework

· CAD/CAM package must be interoperable with the IDE

· Must provide components to the Prime, system data needed to support developmental testing, systems data needed to support survivability analysis

· Design for Manufacturing, and production process models while being addressed in earlier phases, become very detailed, fine grained

· 
· Depends on success full technology maturity, demonstrated system of systems integration, assured interoperability / supportability, affordability (production), optimally funded for rapid acquisition, T&E deficiencies ID'd have been fixed and verified in FOT&E

· M&S tools must support T&E data that shows maturity of system of systems and systems within that SoS
· 
· RDECs

· Contractors
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Operational Analysis
· Coordinate  with the Land Warrior program to ensure consistency of mission requirements, BOS tasks, and metrics

· Need KPP Analysis

· M &S tools must be at sufficient resolution to ensure performance deltas can be attributed to technology/concept differences

· Mission objectives should drive the metrics (MOP, MOE, MOO), and they in turn will drive data and testing needs

· 
· Requires Analysis of Alternatives (AoA) focused on issues from key DoD and DA decision-makers.

· Focus of AoA should be at Brigade aggregate operational effectiveness should be focus of AoA.
· Requires distributed simulation with manned simulators , in the latter stages the combined live / virtual simulation can add to the depth of the operational analysis

· 
· No requirement
· TRAC

· AMSAA

· Battle Labs
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Testing
· Model development requirements must be identified and subsequently coordinated with the test community

· Ensure collection of test data that supports algorithm development, model extension and V&V requirements as well as addressing the TEMP

· Testers need to assess their future testing requirements, shortcomings of current models and simulation requirements

· Test results provide data for validation of system models and digital product descriptions

· Identify what can be "Real" prototyping and what can be virtual prototype

· 
· Test data will be a necessary but NOT sufficient condition when the system gets to OSD PA&E.  

· Simulation must extend the benefits proven by testing to all those critical environments not tested

· Plan for DT&E, OT&E, LFT&E.  Also possible Limited User Tests (LUT) and Follow-On Test and Evaluation (FOT&E) may be required

· Operational testers and evaluators in particular need to participate in this phase of the program

· Plan how T&E can be conducted maximizing the return on virtual prototypes

· TRADOC's Analysis of Alternatives should be reflected in the Critical Operational Issues and Criteria (COIC) for the system

· Testing strategy emphasis is on stressing the virtual prototypes to shake out design flaws prior to bending metal

· Exercise the system for both suitability and human factors engineering

· Leverage Virtual prototypes soldier-in-the-loop design review, soldier training to support live operational testing; and soldier-in-the-loop O&O, doctrine, and TTP refinement
· Testing will provide empirical data to refine and validate the M&S used in the previous acquisition phase

· Testing will support assessment of system maturity and conformance with performance specifications, and determine system operational effectiveness, suitability, and survivability

· M&S used in Test and Evaluation must be accredited

· 
· HITL simulators enable soldiers to interact with early system models.  

· M&S can identify and help resolve issues of high technical risk, requiring more focused testing

· Integrated simulation and testing also provides a means for examining why results of a physical test might deviate from pre-test predictions. 

· Evaluators use models to predict performance in areas that are impractical or impossible to test

· Tests help to validate system models, which may be then immersed into synthetic environments to support the decision-making process
· ATEC
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Depoyability
· Environmental construct should be tied to division level operational and logistics analysis environment

· Joint interoperable assessment tools in support of deployability will be key

· Deployability issues must focus on the ability to move units

· Metrics should include the ability to arrive in a ready to fight configuration, unit closure time, and equipment needed

· Primary organization with expertise in this Area is MTMC-TEA
· Must focus on the ability to move units

· Metrics should include the ability to arrive in a ready to fight configuration, unit closure time, and equipment needed

· 
· A check ride on predicted deployability should be conducted

· 
· 
· MTMC-TEA

· US TRANSCOM

Event
Downselect
AoA to
Production
FUE to
Responsible

Topic
To AoA
Production
To FUE
Retirement
Agency

CSS/

Logistics
· Define program "Logistics Footprint Objective" LFO

· Provide concept development assistance to meet the "LFO"

· Identify organization and system design features that are likely to support the "LFO"

· Developing a "Logistics Scenario" for use in assessing the contractor proposals during the Downselect Phase
· Employ physics of failure modeling for moving mechanical assemblies

· Provide an avenue for meeting the reduced logistics footprint

· Consider Ammunition (Class V) and Fuel (Class III) Stockage requirements
· Employ physics of failure modeling for moving mechanical assemblies

· Provide an avenue for meeting the reduced logistics footprint

· Consider Ammunition (Class V) and Fuel (Class III) Stockage requirements
· 
· TRAC-LEE

· CASCOM

· DLA

· DCSLOG
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Personnel

Assessment
· Human Factors Engineering and MANPRINT issues addressed early-on 

· Need to look at tradeoffs between robotics vs. humans, split based ops implications, and skill levels

· M&S tools must support development of a force structure specifically personnel from accession to retirement:  MOS and grade structure, schools and training
· Human Factors Engineering and MANPRINT issues addressed early-on 

· Need to look at tradeoffs between robotics vs. humans, split based ops implications, and skill levels

· M&S tools must support development of a force structure specifically personnel from accession to retirement:  MOS and grade structure, schools and training
· Need simulations to support personnel assignments management decision strategy
· 
· DCSPER
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Training/ Rehearsal
· Need Development of Rapidly developed SNE to include MOUT

· Embedded Training.(INVEST STO/ATD)

· Functional Area Models Reviewed for Applicability

· Decide on the ultimate simulation training approaches

· Develop options for training (individual and collective) training strategies

· Leverage ICT since they were developed to support STRICOM and training issues

· Review O&O, doctrine, emerging TTP, and correlate with personnel assessment to come up with individual and collective training requirements

· Put into place method to capture lessons learned at LUT and DT events

· Cross walking training with C4ISR is a must to enable the re-use of data and software to reap efficiencies

· Develop training simulations well in advance of production to enable development of TTPs

· Develop during concept the M&S tools to allow enroute mission rehearsal w/ 3D tools/virtual
· Provide soldiers the capability to exercise the system for both suitability and human factors engineering

· Turn training concept into training capability

· Training Device Development


· Simulations should be sufficiently robust to enable deliberate training of the FUE so that by the time the first systems are actually delivered, the receiving unit is familiar with  and to an extent, trained to fight  the materiel they are receiving

· Manned simulators required
· 
· TRADOC

· STRICOM

· CASCOM
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Cost
· Cost estimates will be rough order of magnitude and the CEAC tool will likely suffice

· Identify requirements for integrated cost modeling/analysis tools so program has an integrated means of tracking cost implications with prototype design alternatives

· Independent technology risk and development/ maturation cost estimates should be obtained from an independent panel of experts

· Develop a Life Cycle Cost Schedule/ Estimate
· Requires CAIV analyses

· Requires independent cost assessment and analysis
· Cost should be defined in terms of broad objectives for cost - not detailed cost estimates

· Cost estimates should be detailed for all cost elements except O&S.  The O&S cost estimate will still be based on parametrics
· Cost and production updates are the critical issues 
· CEAC

· TRAC-WSMR

· AMC

· ACOM Cost Analysis
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Risk
· Independent technology risk and development/ maturation cost estimates should be obtained from an independent panel of experts

· Technology assessments and analysis should be a joint effort between government and contractors
· 
· 
· 
· 

