FCS M&S Workshop

M&S Questions Review
· The answers provided herein are a summary of the responses provided at the workshop.  While some feedback may not have been included in this summary, it was not deleted from records of the workshop.  
· Complete records of input are provided to IPT chairs and any other attendee who desires the complete record. 
1. How do we model things like MOUT, SSCs, and SASO?

JANUS, MODSAF, JCATS, IDEEAS.  Additionally, PMO should check with Fort Benning Synthetic Squad,  USMC, Red Cross and FEMA to see if models they have may be of use.

There are some significant holes in these modeling efforts and should be looked at as a research project under the premise of providing support to the main effort to the Transformation of the Army.  This would allow us to approach groups like AMIP/SIMTECH the Institute for Creative Technology... with a priority of effort for obtaining some funding to assist in solving the shortfalls.

2. What should the performance metrics be?  How do you measure the success of a non-lethal mission?

Non-lethal expertise resides in the USMC.  

Performance metric input:

· Restrict insurgents from their goal equals success of mission 

· Combat effectiveness

· Performance metrics tied to the ORD/MNS

· Metrics could be tied to mission accomplishment

· Forces within firing range for a period of time without engagement

3. What models are recommended for the concept development phase? What are their limitations? Are they validated?

CASTFOREM, JANUS, EAGLE, ITEMS, ATCOM, ModSAF, JCATS, BEWISS/IDEEAS, OneSAF, WARSIM.  However, CASFOREM cannot be used to develop TTPs, and force structures.

We are limited in ability to model C4I, MOUT, Dismounted Warfare, sustainability, etc

4. What models should be used in the preliminary design phase?  What are their limitations?  Example Categories: reliability, availability, maintainability, transportability, provisioning, costs, man-machine interface, supportability, lethality, etc.

NetRule, Next Generation Performance model (NGPM) and Tactical Internet Model to perform network analysis, system architecture and technical architecture analysis. 

5. What are the pacing issues that affect the modeling of technologies and their contributions to the functional areas (ilities)?  (i.e. How does robotics and network centricity impact on mobility? HOW DO YOU EVALUATE THIS?

Lack of DATA which can be used to validate the needed algorithms.  

Need data on:

· Human MOUT performance issues (How long it takes to climb stairs or move throughout variously configured structures;  Effect of crowded streets (masses of civilians or vehicles) on the ability to move throughout an urban environment)

· Robotics and network centricity functionality

· Performance data (SME estimates at the other extreme) for the technologies involved

· TTP's for the implementation of those technologies are requisite to gaming

6. What data is required from contractors?  How do we handle proprietary data issues?

Non-disclosure statements.  Projected R&M data.  IDE firewalls.   All concerned will need access to this data. 

Must convince contractors that their proprietary concept and system level data will be secure and safeguarded.  RFP should address that the Government has the ownership of the software developed under this contract including algorithm and source code (determine the appropriate combination of data ownership, licensing rights, access rights, etc.  Doing this early we could maintain a continuous product upgrade and improvement capability through final retirement of the item.)

7. How do we roll up the performance of the system to the system of systems?

Don't "ROLL-UP" estimates

BRIGADE, level distributed simulation effort similar to RFPI can provide a system of systems answer. 

Track the key processes in each system (of the system of system) and make sure that your simulation fairly represents the process at each level.  For example suppose I need to represent the systems in "sensor to shooter" on a SCUD hunt.  I track the process of target coverage, detection, fusion, validation, assignment and engagement.  If my combat model is not high enough resolution to represent each point, I represent the process in a network based model and use it's results (time/prob of  firing given coverage) in my low resolution combat model. 

You don't roll up estimates. You simulate the system of systems in a scenario with the appropriate system performance estimates. The simulation integrates system of systems effectiveness. 

Compare the system of systems against the baseline. To get some indication at to the value added of a system, run the model with the system (component of the system of systems) and without. If the overall result is not significant between the runs, then the system being analyzed may not be a key contributor of success. Another question is what is the influence of one system on the other. Does it cause a ripple effect that makes it less effective? What are the external factors affecting the analysis? 

8. What is the best approach for simulations to operate with other simulations in support of C4I, force effectiveness, and other analysis needs?

The C4I architecture needs to be modeled.  Additionally, HLA will be the implementation architecture. 

Need to define which simulations need to be federated, which M&S need to be consistent, and which M&S provide inputs to higher level M&S[ vulnerability models feed CASTFOREM, JANUS, and GWARS]

9. What is the best approach to take data generated from one simulation to be used in support of another simulation?

Use of a common data model is key.  HLA or an HLA type of environment.  When considering  HLA, you may not need to go quite that far.  Suppose that you take some information from AMSAA's Ground WARS and put it into TRAC's VIC.  In this case you might need to process the information (center of mass of a company of individual vehicles represented) in GW so VIC could use the Center of Mass.  I go through the HLA process (called the FEDEP) up to listing the FOM (deciding what exact information should be passed) and then use the FOM to produce the databases for later use.  In short I would never actually form the federation. 

10. What M&S methods work best for doing cost trade-offs? Life cycle costs?

There is a great deal of varied input for this question.  There are several models and offices that PMO FCS must condiser.  The Army's cost and economic analysis center CEAC) should be the lead agency contacted.

11. What are acceptability criteria for M&S used in T&E?

M&S should be complementary to T&E; planning early is key, do M&S in areas where it is too expensive to test; test in areas that M&S does not answer issues; planning and budgeting issue. 

TEMA is developing guidance to address this issue which should be available in the very near term. 

12. What standards must be utilized to ensure interoperability with testers, C4I and others using M&S to support the program?

The responses to this question were basically the same as #8.

13. Are there existing training systems with the capability to support program development?

CCTT, INVEST STO (Embedded simulation), ATES STO (Live/Embedded indirect fire) 

14. Does HLA apply to this phase of the program?  How does the PM identify what simulations developed must be HLA compliant?

Yes, Simulations used for acquisition have been mandated to be HLA compliant. 

15. Can DII COE components be used for any part of this program?

Yes if you are prepared to accept the constraints (as any STANDARDS effort requires). 

16. Is the current terrain data sufficiently detailed and accurate?

Pretty much the answer was NO here.  There are several efforts ongoing, to include AMSO's terrain IPT, to address the issues raised in this workshop and other similar workshops.

17. Have you had any success using the DoD repositories? (i.e. MSRR)

No. MSRR not yet populated with sufficient quantities of data about models.  The information in the MSRR is incomplete and inadequate.  Sometimes the information is even misleading. 

18. What existing S/L analyses are relevant?  What new analysis is required?

Upgrade the threats from previous studies.  May also want to test vehicle against most likely threat munitions --FSCS probably won't go head to head with an MBT but the threat could develop innovative/asymmetric tactics to use useful weapons (e.g. hand-held HEAT) to defeat FCS. 

An FCS model of sufficient detail to permit one on one analyses would permit us to more properly evaluate survivability {#206, 3/7/00, 3:16 PM}

TACOM has conducted studies since 1991 that look specifically at the ability of signature reduction techniques to effect performance of direct and indirect munitions.   Their methodology (using TOSOM, CASTFOREM, and GENESIS) proved to be effective in addressing the survivability side of the issue.  NSWC Carderock used similar techniques in the initial phases of the USMC RSTV program. {#241, 3/7/00, 3:35 PM}

19. What risks can be mitigated using S/L analysis and M&S?

Cost and Schedule risks are best mitigated by frequent and open communication with the contract teams, but that takes a significant investment.  The largest impact that can be made in technology maturity risk is to invest in assessing capabilities and ability to support archiving FCS objectives.   This is best done by early participation of BDE staff in exercising concepts and the associated systems and performing an analysis of cost performance tradeoffs against survivability and lethality of the FORCE and systems within the force. 

20. What is the best approach for doing a system of systems analysis?

Operational analysis models.  Concepts should be developed in a man-in-the-loop simulation (MODSAF) and the entities and TTP migrated to JANUS/CASTFOREM 

21. Can other functional and product oriented collaborative environments be connected in a federated manner to better address a system of systems related analysis?

Not in time to support Phase I.  If the time frame is a year and a half or so out.   Need to look at LIA's proposal for a federation. 

22. What are the appropriate M&S VV&A requirements at each phase of this program?

Must address up front and get a buy in from the test community particularly.  They are reluctant to accept M&S data. 

23. What fidelity of data is required at each phase of the program?

Pre-MS 0 should only require parametric ceilings and floors associated with potential FCS capabilities.   Primary issue is that the fidelity required at each level of assessment must be determined, then the overall system must be built to support the output of each of those environments linking to the next higher level of representation.  IDE group should look at data acquisition, as well.

24. Where do we need to invest more resources?

· Development of robotics M&S capabilities including collaborative, autonomous robotics systems of systems w/ man machine interface 

· More focus on cost and integrated cost/supportability analysis tools

· Operational C4I and C2 modeling. 

· Closed loop virtual simulation.

· Operationally driven CSS

· Rapidly developed SNE

· Composable simulations 

25. What M&S or analytical efforts are you aware of that other services contractors, academia or whomever is working on that could benefit this program? List POCs if known.

· USMC MCCDEC - non-lethal issues {#59, 3/7/00, 2:35 PM}

· DOE Oakridge is working on collaborative autonomous work teams w/ Caterpillar.

· DOE Sandia is working on intelligent agents and behaviors

· AMSAA is conducting CAIV analysis for Comanche AoA. 

· Virginia Modeling Analysis Simulation Center (VMASC)

· CECOM "Systems of Systems Integration" 

