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Agenda

• Forming the team and writing the proposal
• The contract vehicle
• Responding to the Task Orders
• Working with the JWARS V&V Oversight 

Groups
• Fulfilling Task Order SOW actions
• Preparing the Deliverables
• Recommendations
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Responding to the JWARS V&V RFP

• Two Small Businesses – one Veteran-Owned and one  Service 
Disabled Veteran Owned

• 20+ years simulation development, User Group, V&V experience
– Combination of experience qualified the Joint Venture for the contract
– THUNDER, RSAS, JSIMS-Maritime, JSAF, CMMS/FDMS

• IMC proposed to manage the joint venture (JWARS V&V)
• Email, FTP, synched Access database will enable BMH to fully 

support the effort from Norfolk VA
• CPFF awarded in September 1997
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JWARS ORD – V&V

• JWARS ORD
– (2)  Verification and Validation. JWARS shall demonstrate and enable the correct 

representation of doctrine, system and unit performance, the environment and balance 
among joint warfare functions for U.S. forces, Allies, coalition partners and potential 
adversaries (KPP).

– Threshold.  At each release the objects and algorithms in JWARS that 
represent doctrine, system and unit performance, and the environment shall 
be verified and validated in accordance with the Verification and Validation 
Plan.  Balance shall be maintained by equitable representation of joint warfare 
functions, consistent with their impact on theater warfare operations, and 
within the context of the functionality described at Appendix C [note 1].

Note 1. The ORD Appendix C provides JWARS Warfare Functionality and is a 
refinement of the list of tasks at Appendix B (JWARS Prioritized UJTL Tasks) and 
contains descriptions of warfare functionality for JWARS releases 1 and 2 (Limited 
IOC and Full IOC respectively) that are constrained by cost and technical feasibility. 

We didn’t have the ORD when we wrote the proposal 
in early 1997 – we modified our activities to fit the ORD

when it arrived in 1998

Fortunately, we guessed right and our emphasis 
was on warfare representations and traceability – two

Key Performance Parameters identified by the
Joint Requirements Oversight Council (JROC).
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• Traceability
– Cause and effect relationships
– Tracking of data sources

• Verification and validation (V&V)
– Correct representation of doctrine, performance, and 

environment
– Balance across joint warfare functions

• Utility
– Study execution

Includes warfare functionality
– Stochastic modes
– Multiple levels of resolution
– Execution speed  1,000 times real time

Traceability 
(from requirements

through code 
and output)

Pre-design
artifact

Validation

Key Performance Parameters (KPPs)

Reference:  JWARS ORD, 27 August 1998
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Joint Analytic Modeling Improvement 
Program (JAMIP) Management

• Overall 
guidance

• Decision 
authority

Report To

JWARS
PA&E lead

Near-Term
Enhancements
Joint Staff / J-8

lead

Field Support
Joint Staff / J-8 

lead

Joint Data Support 
PA&E lead

• Routine 
guidance

JWARS Requirements Integrated Product Team (IPT) and Joint Warfare Refinement Group
Joint Staff / J-8 lead
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Report To

Funding & 
TO 

Management

Work 
Closely

WithExecutive 
Committee 

JWARS Working 
IPT – JWARS 

Office and V&V 
Agent Lead

Steering 
Committee
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The V&V Oversight Group

• JWARS V&V (BMH-IMC) proposed, and the 
JWARS Office accepted, concept of JWARS V&V 
IPT

• Early October 1997 established JWARS Oversight 
Group
– Members included 

• JWARS Developers
• JWARS Office representatives 
• Joint Staff (J-8 and J-4) 
• DMSO VV&A Technical Director 
• FFRDC (IDA, Mitre)
• Service Analysis Organizations
• V&V Agents

– Initially led by V&V Agent 
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JWARS V&V Oversight Group

JWARS Office 
(VV&A POC)

&

V&V Agent

JWARS 
Developers J-8 & J-4

JWARS Service 
Reps

Joint Data 
Support

OTA 
(and 
other 

Service 
OT 

reps)

Service 
Reps 

(AFSAA, 
CAA, N-81, 

MCCDC)

FFRDC VV&A 
Experts & M&S 

Experts

DMSO VV&A 
RepCINC Reps 

(when available)

OSD DDR&E 
Rep
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JWARS V&V Oversight Group
(continued)

• First Task – developing the JWARS V&V Process
– Guidance from the RFP and JWARS Office

• Compatible with the JWARS Simulation Development Process
• No deliverables solely for V&V

• Second Task – writing the JWARS V&V Plan
– Based on the JWARS V&V Process
– Limited by resources available (NTE $2.5M over 5 years)
– Identify how the JWARS V&V Process would be executed

• Third Task – coordinate the JWARS V&V Plan with 
the users

• Fourth Task – monitor and support the process and 
receive/coordinate V&V Reports and Findings
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JWARS V&V Oversight Group
(continued)

• Oversight Group Evolution
– Directed by Joint Analytic Modeling Improvement Process Steering

Committee to include Test and Evaluation process
– Developer Testing added to agenda
– Became JWARS V&V – T&E Working IPT

• Later became JWARS Working IPT with addition of
– JWARS External Support (JWARS Developers, TRAC Leavenworth, and J-

8 JASP Contractors)
– JWARS Life Cycle Management (J-8)
– JWARS User Group Support (J-8 and TRAC Leavenworth)

• Focus on V&V activities continually decreasing
• Became the vehicle for communication from the JWARS Office 

to the users, support organizations, oversight groups



M&S Results
JWARS Integrated Software Development and V&V Process 

Test Results

Summary
V&V

Reports

Validated
Application

Software

Campaign Level
Warfare

Detailed Design

Detailed
Design 

Verification

Code 
Verification

M&S
Code

Military and
Environment

Representation
Requirements

User
Requirements

ORD

M&S Implementation
Integration Test Results

High Level 
Design (HLD) 
Verification

Interim
V&V

Reports

Application
Software

Implemen-
tation Data

Implementation
Verification

High Level Design System Design
Requirements

Conceptual
Model of the 

Mission Space
CMMS 

Validation

HLD
Verification

Certified
Data ACCREDITATIONTEST & EVALUATION

Software 
Development

Requirements

Real World

Validated
Software

Conceptual
Model

V&V Activity

Product Flow

JADs

Results
Validation

JAD 
V&V

JAD 
V&V

JAD 
V&V

Notes:  
1.  Rectangles denote products, the oval
denotes the actual “real world”.
2.  The conceptual model includes 
assumptions, algorithms, architecture, 
intended applications, and availability 
of appropriate input data.  Conceptual
model validation is based on the
validation/verification of its components.

Algorithm
Validation

Model Validation
Criteria Approval

Model Validation
Criteria

Original &
Derived Rqmts

Referents
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JWARS V&V Plan

•Written to execute 
the V&V Process
•Submitted in draft 
for review
•Many changes 
made in response
•Coordinated with 
WIPT members
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Managing the Statement of Work

• We responded to each modified Delivery Order SOW 
with what we believed was the most appropriate LOE 
and activities to get the job done 

• Managed the Joint Venture Team (IMC and BMH) to 
maximize the appropriate strengths of each group 
contractors to monitor each delivery orders tasks, 
schedule, and deliverables

• Made modifications when JWARS Simulation 
Development Process changed

• Made modifications based on Steering Committee or 
WIPT directions/suggestions
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V&V Deliverables

• Began with JWARS V&V Plan as the means to 
execute the V&V processes

• Initial focus was on the V&V process results for each 
JWARS Iteration (originally planned for 9)

• Changed focus to concentrate on total V&V effort for 
each JWARS Release (.5 for alpha testing, 1.1, 1.2, 
1.3, 1.4 for beta testing)

• Changed deliverables to match the changes in the 
JWARS simulation development process
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JWARS V&V Plan, Process and 
Reports Documents

•Required to use JWARS format and CM process 
•Based on DoD VV&A RPG
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JWARS V&V Database

• Customized tool to support entire JWARS V&V 
process
– Provides a means of traceability from ORD through 

conceptual model products through design to code 
– Contains all Universal Joint Task List (UJTL) tasks and 

measures
– Manages application of validation criteria to all measures
– Provides mechanism to trace High Level Design products to 

requirements
– Contains detailed textual and graphical description of 

algorithms 
• Developed in Microsoft Access 2000

– Provides synchronization of replicated databases over the 
Internet

– Supports multi-user secure access to encrypted database

Critical to providing the 
“body of evidence” 
required by future

accreditors
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JWARS V&V Database
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The JWARS V&V New Plan and 
Process Guide

1 August 2002
1 August 2002
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JWARS V&V Revised Process
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$2.57MTotal
$557,05012 Nov 0213 Nov 016
$363,09912 Nov 0112 Mar 015
$494,56611 Mar 0110 May 004
$387,3489 May 0010 Aug 99
$489,6749 Aug 9910 Aug 982
$279,2549 Aug 9830 Sept 971

ValueEndStartDO #

3
Funding 
provided
for about
3.7 FTE 

after
DO 1

JWARS Delivery Orders
(Scheduling and Funding)
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Other Costs of the JWARS 
V&V Effort (estimates)

• JWARS Office Technical Direction
– GM-15 Task Monitor
– Navy 0-5 V&V Program Coordinator
– GS-13 COR

• JWARS Developer Coordination
– Thousands of hours to work with V&V Agent to provide 

development artifacts, explanations

• WIPT Member Effort
– Thousands of hours (DoD civilians, military officers, 

contractors) preparing for and attending the WIPT and 
working action items

Task Order Management and Reporting

Required Day-to-Day Coordination

Critical Activity

Critical Activity
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RecommendationsRecommendations

• Educate your customer on what V&V is and what 
V&V isn’t

• Use the DMSO managed DoD VV&A RPG plus any 
applicable Service guidance

• Propose the use of an oversight group/IPT to support 
the V&V process and include as many of the 
stakeholders in the simulation as possible, including 
future users

• Keep your focus on the current task or delivery order 
and let the sponsor know if you need changes

• Work hard to stay independent of the Developers to 
avoid being captured by their process and metrics
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RecommendationsRecommendations (cont’d)

• Avoid attempts to group your effort with that of the Quality 
Assurance (QA) and Configuration Management (CM) 
processes

• Cooperate closely with the testers (Developer and 
Operational) and use their work to supplement yours

• If the Users are involved (a good idea) work closely with 
them

• Ask the Sponsor to provide a single point of contact for you 
within their organization and provide the same to them

• Tell the Developer about problems before you tell the 
Sponsor and work toward solutions
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RecommendationsRecommendations (cont’d)

• Work hard to develop a relationship with the Developers to 
facilitate artifact collection and risk reduction

• Make sure you produce your deliverables on time and 
make them widely available
– Risk reduction requires that feedback to Developers be in time to 

allow changes – don’t wait until the final report
– Don’t assume that everyone on the Developer Team gets your 

products
– Use the Developers Change Request Process

• Save and document everything
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