FY05 M&S PROJECT PROPOSAL

PROJECT TITLE: Force Requirements Generator  (FORGE)

RECOMMENDED TYPE PRODUCT: Model Improvement & Advanced Simulation Technology in the categories of Models, Simulations, Integration of Logistics and Simulations, and Interoperability between M&S and C4I systems.

SPONSORING AGENCIES: Center for Army Analysis (CAA) and Combined Arms Support Command (CASCOM). Customers include G3, G4 and other HQDA decision-makers.   

TECHNICAL POINT OF CONTACT:  

Gary Causer


           


Center for Army Analysis (CAA) 

                                                6001 Goethals Road (Attn: CSCA-LD)

                                   

Fort Belvoir, VA 22060-5230

                                

Phone: (703) 806-5402, DSN Prefix 656

                      


Fax: (703) 806-5473, DSN Prefix 656

                      


E-mail: causer@caa.army.mil

RESOURCE MANAGEMENT POINT OF CONTACT:  





LTC Keith Flowers


                      


Center for Army Analysis (CAA)

                     


6001 Goethals Road (Attn: CSCA-RD)





 

Fort Belvoir, VA 22060-5230

Phone: (703) 806-5157, DSN Prefix 656

                      


FAX: (703) 806-5724, DSN Prefix 656

          



E-mail: Keith.Flowers@caa.army.mil

CONTRACTOR POINT OF CONTACT:

                           

Dr. Stephen K. Young

                                           
Noetics, Inc.





6130 Kinyon Place





McClean, VA 22101-3161





Phone: (703) 739-7433





E-mail: S.Young@stanleyassociates.com
FOCUS AREA COLLABORATIVE TEAM (FACT) ORIENTATIONS: 

FORGE includes aspects of most of the LOGFACT areas of interest and priorities as well as determining all Army Future Force (FF) requirements essential to a successful Battle Command. 

In particular FORGE, through defining the total Army Force, models FF logistics C4I and integrates with a theater force-on force model such as CEM and JICM.  Specific LOGFACT   focal areas modeled by FORGE include Providing CSS C4I; Managing the Distribution Network; Providing Class I, VII & IX Support; Fueling the Force; Arming the Force; Providing Water Support; Fixing the Force; Moving the Force; Providing RSOI; Sustaining the Wartime Force; Providing Medical Care; and Manning the Force.  

OBJECTIVE OF PROJECT:  

The Army needs a comprehensive model capable of rapidly determining the support forces required for sustaining combat forces of various sizes in a wide variety of missions and studies   including Total Army Analysis (TAA) and the Army Future Force (FF) analysis to rapidly evaluate new forces and missions in the upcoming decades.  The objective of FORGE is to develop an improved documented state-of-the-art simulation with significant enhancements to the input & output (IO) capabilities and functionality as compared to the Force Analysis Simulation of Theater Administration & Logistics Support (FASTALS) model, the Army’s only other support requirements generation/force structuring model.  Phase I was directed at replicating and initially enhancing current FASTALS model functionality with an object oriented, documented model utilizing state-of-the-art IO processes in a manner that was cognizant of planned future extensions of the model.  The FORGE front-end piece has already been used with great success to build & edit unit data for FASTALS in TAA-11.  The entire Phase I FORGE model is currently producing results comparable to FASTALS and is planned as the primary model for TAA-13. Phase II includes building further enhancements to FORGE that includes functionality not currently modeled in FASTALS.

TECHNICAL APPROACH: 

The overall technical approach for the FORGE development process establishes a spiral development cycle and subdivides development into two phases.  The Phase I effort (FY01-FY04 funded) was an object-oriented replacement for the FASTALS CS/CSS force requirements model using a modern language with improvements to existing operational functionality such as state-of-the-art IO capabilities with the use of data bases, improved user interfacing with other models, a more explicit representation of the logistics support concept, an improved representation of the transportation network and other small improvements in many other areas of current FASTALS representation. The major objectives of Phase I have largely been achieved and includes a completed base model and an initially enhanced version of the base model that should be completed by the end of year 4 (Apr 05) with FY01-04 funding.   

This proposal addresses the technical approach for FORGE year 5 (Apr 05 to Apr 06) development using FY05 funding and addresses Phase II.   The Phase II FORGE effort will include further enhancements to the operational model developed in prior years and are discussed under tasks 1-3 below.  The Phase II effort will also include the development of multiple additions over existing FASTALS capabilities. These new functionalities are discussed under task 4 below and may necessitate the need for a separate model and/or preprocessor that adds additional capabilities, functionality, and constraints to the Phase I FORGE model.  Testing of each added feature is provided for under task 5 below.  Additional Phase II functions may be more tactical in nature and increase the granularity and capabilities of the Phase I model.

Task 1.  Interactive Map Capability and Improved GUI Functionality Improvements.  A major user-friendly addition to FY05 funded FORGE will be the development of an interactive map display to set up and visually display the node/link transportation network.  In the map display, the user will be able to visually display, add, move, or delete both nodes and links and represent movement.  Changes made in the map display will automatically update the corresponding information in the database.  In addition the contractor will provide improved graphical displays for data entry and output report capabilities beyond those developed in prior years based on model user input. Enhancements will include the development of more user-friendly forms menus in Access for the input of data and the development of additional Access queries for the incorporation of massive data inputs changes into the model.   Additional types of automated charts, graphs, and tables plus other displays and analyses desired by the users of the model will be added to the model based on user demand.  The contractor will continue to develop additional and improved QC data checking tools based on user comments to ensure enhanced data integrity.
Task 2.  Continue to Develop and Improve User-Friendly Data Import/Linking Tools and Interface Capabilities With Other Models CAA has changed its theater combat model from CEM to JICM for future studies such including TAA13. It is important that FORGE be capable of interfacing using either CEM or JICM as the combat model. An FORGE interface tool for importing and processing JICM campaign posture and combat unit ammo consumption & maintenance data for use with either FASTALS or FORGE was initially developed in year 3.  Enhancements to this tool will continue in years 4 & 5 since JICM logistics play and the interface to FORGE is not yet stable.   I n addition, the contractor shall continue to develop an additional interface between JICM and FORGE that will import & process nodal locations of each unit played in JICM for each time period of the campaign into the FORGE database.  This is an expansion of the CEM/CAMELOT to FASTALS interface that only provides for the time and sector of combat units upon initial entry into the theater with no location or distance information. The FORGE JICM interface will reduce or eliminate the need to manually enter the FEBA location of units into FORGE for fuel consumption calculations as is currently done when using CEM & CAMELOT.  FORGE will optionally still retain the ability to manually enter unit locations if desired by the user. 

In addition, the contractor will continue to improve the tools developed in prior years for importing & editing unit data, and interfacing with other models.

Task 3. Continued Enhanced Core Functionality Concept Exploration and Development.  Year 5 of FORGE will continue to provide for desired enhancements to the existing FORGE model not completed in year 4.  Concepts to be explored include but are not limited to the addition of more time varying data types such as time-variant movement rates, the use of time variant priorities of movement of classes of supply, and the use of time variant planning factors at the logical region (command echelon) level; improved engineering algorithms; alternate smoothing algorithms and averaging techniques based on either unit allocations or workload calculations; import of additional external data such as SRC source data, equipment fuel consumption, equipment usage rules and supply class consumption rates; conversion of unit consumption and maintenance rates stored in FORGE to be SRC-based instead of UIN-based; mode transfer workloads for transportation that take into account  link modes, transfer points and assignment constraints; run time improvements; and improved GUI tools for comparison and analysis of multiple scenarios.  Another proposed enhancement is an "automated backtrack" analysis tool to perform a complete recursive audit trail of workload and existence allocation rule sourcing for an allocated Unit.  Current FORGE provides for this capability one layer deep with recursive layers done by a manually tedious process. 

Task 4.  Enhanced Additional Functionality Concept Exploration and Model Development.  CAA and CASCOM will determine a prioritized list of additional functions and capabilities and the feasibility of these functions to be incorporated into FY05 funded FORGE.  The contractor shall develop prototype(s) of these to test the incorporation of these TBD prioritized new concepts into either the Phase I FORGE model or a different model/preprocessor. Examples of additional concepts to be explored with FY05 funded FORGE may include the following:

1. Modeling of retrograde operations for supplies and possibly for unit equipment.

2. RSOI and unit relocations delays (after initial RSOI)

3. The ability to play time-variant or phase variant planning factors at SRC level 

4. Add bottled water and possibly ice as classes of supply

5. Modeling of unit moves in more detail including movement of stocks and delays for transportation. 

6. More detailed modeling of individual transportation links, cargo/vehicle/facility constraints, and throughput capacity.
For both tasks 3 and 4 the contractor will develop prototype modules in FORGE to explore the feasibility of incorporating modified concepts into FORGE.  Acceptable concepts will be included as an option into FORGE.  New features will be designed, prioritized, and implemented with CAA guidance and approval.

Task 5.  Continued Testing and Documentation.  The contractor shall continue to incrementally test functionality enhancements and compare results to the latest version of the FASTALS or FORGE model and correct any errors or inconsistencies. The contractor shall correct any code producing unexplained differences between FORGE results and FASTALS results until the differences are explainable and acceptable to CAA and CASCOM.  For configuration management purposes, the contractor shall document all versions of FORGE and coding/result changes during testing.  Then one-by-one improved functionality modules will be added and compared to the previous version of FORGE.  The contractor will explain and quantify differences and CAA will verify results. 

Technical Risks for FORGE are not considered great since its intent is to be a fully functional replacement for an existing model, FASTALS and the initial FORGE model will have already been built, tested and producing comparable results to FASTALS. The greatest risk during Phase II will be in concept exploration and model development of additional areas not currently addressed by FASTALS.   A well-documented model with modern object oriented programming increases assurance that force structure decisions are based on best modeling practice.

PROJECT FUNDING INFORMATION:  

	$K
	Prior Funding & Source
	FY05 OMA
	FY04 OPA
	FUTURE FUNDING
	PROJECT TOTAL

	ACR Funds
	$615K
	$400K
	N/A
	$400K
	$1415K

	Other Source(s) of Funding (AMIP/SIMTECH)
	$605K 


	N/A
	N/A
	                 N/A
	          $605K

	TOTAL
	$1220K
	$400K
	N/A
	$400K
	$2020K


MILESTONES AND DELIVERABLES:

· In-Progress Status Reports   (Monthly)

· Interactive Map & Improved GUI updates with documentation (Task 1) (Quarterly)

· Import, Linking & Interfacing capability updates with documentation to include updated user and programming manual (Task 2) (Quarterly) 

· IPR with CAA & CASCOM (midyear)

-     Updates of enhanced additional core functionality concept exploration and model        development (Task 3) (Quarterly)

· Updates of enhanced additional functionality concept exploration and model development  (Task 4) based on prioritization (Quarterly)

· Completion of functionality and comparison Testing and documentation (Task 5) to include updated users and programming manual (at completion of each version) 

· Updates of completed source code and documentation (Quarterly)

· End of year IPR for Final FY05 model development status (end of year)
EXIT CRITERIA: The FORGE model is intended as a replacement for FASTALS. Success in this phase will be achieved when the outputs of FORGE reflect no unexplained differences from FASTALS and previous versions of FORGE.  Other secondary (somewhat subjective) criteria are a) reduction of time/errors for data input and b) reduced time for output analysis with a 20 percent goal.   Model run time for FORGE should be comparable to FASTALS but it is expected that by adding more functionality and diagnostic capabilities to FORGE, model run time may increase.     
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