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1987

1990, 1992,
1994, 1999

1993

1994
1996

VV&A - where It all started ...

"Those who cannot remember the past are condemned to repeat it."

By the Comptroller General Report to the Congress of the Unites States,
Models, Data, and War: A Critique of the Foundation for Defense

Analyses, March 12, 1980 (PAD-80-21)
(http://archive.gao.gov/f0202/111782.pdf)

United States General Accounting Office Report to the Chairman,
Legislation and national Security Subcommittee, Committee on
Government Operations, House of Representatives. DoD Simulations:
Improved Assessment Procedures Would Increase the Credibility of
Results (http://archive.gao.gov/d30t5/134959.pdf)

Military Operational Research Society (MORS) Simulation Validation
Mini-Symposiums and Workshops (http://www.mors.org/reports.htm)

Report of the Defense Science Board Task Force on Simulation,
Readiness and Prototyping. Impact of Advanced Distributed Simulation

on Readiness, Training and Prototyping, January 1993
(http://www.acq.osd.mil/dsb/reports/srp.pdf)

DoDD 5000.59 DoD M&S Management, January 4, 1994
DoDI 5000.61 DoD M&S VV&A, April 29, 1996



Modellng and Simulation
(M&S) is a key enabler for
systems engineers in the
acquisition process

Using M&S that provide
credible results is crucial to
fielding defense weapon
systems to the warfighter

Credibility and confidence in
the use of M&S results are
achieved through
Implementation of Verification,
Validation, and Accreditation
(VV&A) processes Naval Undersea Warfare Center Newport

VV&A is critical for ensuring Sy”thet'c\ﬁ?tvd;?r}r:riggaﬂgf;c'{‘ tegration

M&S is COITeCt, Is used HLA federation linking live submarines to high-fidelity
Correctly, and can produce torpedo hardware-in-the-loop facility
results a systems engineer

can trust

*Defense Science Board, January 1993 4



*Findings - Continued
DoD investment required
in VV&A: “Techniques
routinely used for VV&A of

single models or simulations

face new challenges in a
multi-source, highly

interactive, internetted M&S
environment where complex

software modules are
required to interoperate.
New techniques of VV&A
are likely required.”

“The important task of
verifying, validating, and
accrediting battlefield
behavior, modeled in some
form, should receive
greater attention in all DoD
M&S programs.”

Three Methods of Simulation
*Defense Science Board, January 1993

LIVE

Real people operating real
systems in real environments in
the air and space, on the ground,
on and below the sea

VIRTUAL

Real people operating simulated
systems in simulated environments
=included are wargames, models and
analytic tools

CONSTRUCTIVE

Simulated people operating
simulated systems in simulated
environments




DoD M&S Project

* Project title: Standardized Documentation
for VV&A

e Sponsor:  Department of Defense (DoD)
M&S Steering Committee
(M&S SC)

ODUSD, Acquisition & Technology

« Oversight: Acquisition

Community ﬁ

Lead




Project Organization
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Project Scope

 Three major tasks and associated
deliverables:

— recommend updates to associated policy,
guidance, and standards documents

— design, describe, and register VV&A XML
schemas

— design, develop, test, and deploy the DVDT
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Producer
DoD VV&A

Documentation Tool Consumer
o . Search for VV&A
l /| Policy, Guidance & |\ Documents
' Standards 1_
XML Schemas A ]

. ~. M&S Acquisition Data .~ Discovery

Metadata

LACC Plan B Socanull - = e Specification
V&V Plan
\ — R

V&V Rpt / riT.
< Acc Rpt Searchable -
N Data /
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Policy, Guidance & Standards

J U4

M&S Acquisition
Level 1 \ \
DoDI 5000.59 DoDI 5000.2

Data

\

DoD Discovery
Metadata
Specification (DDMS)

Level 2

MIL-STD-3022 i

I_*

DoDI 5000.61fgf}

I_*

Defense Acquisition Guidebook
*Sec 4.5.7 M&S
+Sec 9.6.289.10 TEMP )

—

M&S Community of
Interest Discovery
Metadata Specification
(MSC DMS)

DoD VV&A
Recommended

« CLEO11 M&S in Sys Eng

Practices Guideg * CLE 023 M&S for T&E

DAU Continuous Learning Modules

11



MIL-STD-3022
28 January 2008

» 2008: Approved as a DoD Standard ot Ve
Practice with four associated Data Item el
Descriptions (DIDs)

— DI-MSSM-81750 DoD M&S Accreditation DEPARTMENT OF DEFENSE
Plan STANDARD PRACTICE
DOCUMENTATION OF
— DI-MSSM-81751 DoD M&S V&V Plan VERIFICATION, VALIDATION, AND
— - - ACCREDITATION (VV&A)
DI MSSM 81752 DOD M&S V&V Report FOR MODELS AND SIMULATIONS
— DI-MSSM-81753 DoD M&S Accreditation
Report

 MIL-STD-3022 may be cited as a
solicitation requirement and DIDs
included on Contract Data Requirements
List

« Available at Acquisition Streamlining and
Standardization Information System
(ASSIST) - http://assist.daps.dla.mil/

AMSC: 9037 AREA: MSSM

DVDT automates standard
templates enabling sharing of VV&A
iInformation across Global
Information Grid (GIG) enterprise 1



DoD Instruction 5000.61
M&S VVE&A, 13 May 2003

In 2008 DoD SD-106 Process

« Working Group kickoff meeting (21 USD(AT&L) Process
Feb 2008) M&S SC
— Drafting .Groupformed. M&S 1PT

« M&S IPT informal review of draft
revision (25 Jul-8 Aug 2008) CRP

« Comment Resolution Panel (CRP) WG
(Aug-Sep 2008) DG

« USD(AT&L) Review Process

— Not begun

e DoD Directives Program
Coordination Process (SD-106)

— Signature authorities for DoD issuances
include Presidentially Appointed,
Senate-confirmed (PAS) officials

— Processing might wait for new
administration

13



Discovery Metadata

M&S Community of VV&A metadata describes
Metadata Interest Discovery VV&A resources
Specification Metadata Specification — IS most precise
(DDMS) describes (MSC DMS) provides
DoD resources more detail to describe
- is very broad resources in the M&S

domain

- IS more precise

DoD M&S
Project
Standardized

Documentation
of Interest

GIG Enterprise Services for VV&A
Metadata Working Group (COl) ”

GIG M&S

Community



DoD Metadata Registry

The DoD Metadata Registry and

VVE&A VVE&A metadata registration process
Project Document together collect, store, and
Metadata Base

disseminate structural metadata

XML information resources, e.g.:

Schema

Types
XML
chema

 schemas

* data elements

e attributes

» document type definitions

Accreditation Accreditation

Plan Report
XML XML o style-sheets
Schema Schema

e data structures

V&V V&V The project’'s XML products will be
Plan Report registered and available for use by
XML XML ndust q ¢

Schema Schema industry and government.

»DoD METADATA REGISTRY v6.1

w2/ AND CLEARINGHOUSE

http://metadata.dod.mil




DVDT

Automates production of VV&A documentation in
compliance with MIL-STD-3022

Enables search and discovery of VV&A document
iInformation via the GIG enterprise

Produces documents that enable DoD data sharing in
compliance with:

— DoD Directive 8320.02, Data Sharing in a Net-Centric DoD

— DoD Discovery Metadata Specification

— M&S Community of Interest Discovery Metadata Specification

Helps organizations

— produce documents more efficiently and consistently
— organize information

— output documents in a common format

— share discovery metadata about VV&A documents across GIG

enterprise
16



Architecture Focus

T January 2008 focus turned

— to an architecture that would allow offline document production and
storage

— from one that would provide an online capability to produce
documents

« Offline production and storage capability assists
producer in managing information common to all four
documents identified in MIL-STD-3022

« DVDT populates the four documents with the
common information when documents are stored
together

« Coordination on production of each individual
document by disparate organizations will occur
through means used by those organizations

— e.g., integrated digital environment, engineering environment,
knowledge sharing environment, or sharing files through email

 Decisions where to retain the documents under
control left to producers

17



DoD

MSEEEREEEEL walcome to the DoD VVA&A Documentation Tool (DVDT)

MAS Interview

M&S

Documentation Tool

Tha DaD WWEAD

DoD VVAA RPG

MIL-STD-3022

information in & conessl
DS 15 b Suppor the i

bent forrm

Pabicy
Slandards

TOOL OPTIONS @

&7 Register
8 Login
(7] Help

) Fuedback

n ol
anauning etasdsedaation of LonlEm and Semal aeinss DD s the Milsey Daparments

Acc
Plan

V&V
Plan

V&V
Report

Acc
Report

download

Acc Plan
|_XML Schema
—

V&V Plan
XML Schema

73 Hirne B @xpREng T WRA DD

Minimal Set

V&V Report
|_XML Schema
—

Acc Report
|_XML Schema
—

Searchable Data

»M&S Catalog
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DVDT Screenshots

{Placeholder for tool demonstration or screenshots}

19



My Projects

=i s »
g - I':_-,:}f'Eage - Q Taools ~

Documentation Tool

| VV&AASSISTANCE MY PROJECTS

| M&S Interview Miia Version Date Submitted
| IR R MODSIN 13 BIRIZ00E 10:45:46 A1
MIL-STD-3022
| Data item Descriptions After SmeIttlng VVE&A prOjeCt information a
| Policy list of projects with versioning information is
Standards provided.

: TOOL OPTIONS
: @’ My Profile
@ Iy Projects
|51 submit a Project
| @ Search
Log Out

(2] Help

[ Feedback

Last Modified: 9/30/2008 11:10:13 AM




DoD
ME&ZS

| VV&A ASSISTANCE

M&S Interview

DoD VV&A RPG

MIL-STD-3022

Data [tem Descriptions

Documentation Tool

MODIFY A PROJECT

[ ] Download
1 Templates

You must complete all fields marked with a [R] in ALL TABS before submitting.

| Mas Entity on Which VV&A Is Being Performed |

Policy

Standards
& My Profile

@ My Projects

[ submit a Project
@ Search

&) Logout

(2] Help

() Feedback

[RlName: |[MODSIM |
[R] Version: |1_3

Description:

This year, the conference focus is on Decision-Making in Complex Environments

Speakers, educational tracks, presentations, and product demonstrations will center on
using modeling and simulation tools and practices in decisien-making in today's challenging
operating environments. attendees will learn about new applications and practices and have
an opportunity to network with other industry professionals. One conference fee enables
exhibitors and attendees to attend the pre-conference on Monday. September 15 and all
educational tracks. An exciting cross-cutting Gaming Track is featured throughout each of
the education tracks and will offer the most up-to-date developments in "Serious Gaming'
MODSIM VWorld 2008 will be held at the Virginia Beach Convention Center in Virginia

Beach, Virginia

[R] Intended Use:

In this workshop. attendees will be introduced to using simulations and Stella to teach
Earth science as a system. Drs. 5. Raj Chaudhury (CHU) and Lin H. Chambers (NASA
Langley] will demonstrate how to utilize these tools in a classroom, “system dynamics
maodeling” environment. They will also demenstrate system dynamics as a computer
maodeling technique that can be used to produce dynamic simulation models for teaching
and learning earth science as a system. The basics of a system dynamics software
package called Stella will be introduced and modeling exercises that utilize the Stella
software will be undertaken in the workshop. Mo prior medeling experience or use of Stella
is necessary. however, participants are required to bring a lap top to the workshop

Organization
| yem—Cm— |

N riiren s BN

S R

®

Project information
provides configuration
management as well as
discoverable Metadata

21



Download Offline Tool and/or
Templates

DoD Documentation Tool

M AN

VVEA ASSISTANCE

M& S Interview

DoD VW&A RPG DOWHNLOAD PROJECT TEMPLATES
If you have misplaced the project templates for "MCDEINT, you can download them again. Each of these document
MIL-STD-3022 templates will anly be populated with data you provided during your registration for this specific project.

Data Item Descriptions

[ Download Project Templates Only ]

Policy

Standards DOWHNLOAD VV&A DOCUMENTATION TOOL

If you need to reinstall the VvE&A Documentation Tool, you can do so by downloading the tool below and following the

JOOLOPTIONS instructions provided.

@’ My Profile

@ My Projects STEP 1: DOWHNLOAD VW&A DOCUMENTATION TOOL
- - If you need to reinstall the ViV&A Documentation Tool, you can do so by downloading the tool below and following the
(") Submita Project | instructions provided.

@ Search

[ Download VV&A Documentation Tool and Project Templates ]
Log Out
(%) Help

STEP 2: INSTALL VW&A DOCUMENTATION TOOL —
Q Feedback After download, unzip/extract wadoctool zip to a folder on your computer. Locate SETUP EXE within the folder you

extracted to and double-click it to run the program.

Upon install a word template file (.dot) from the VWA Documentation Tool will be copied to your computer and if not
already installed, Visual Studio Tools for Office (VSTO) will be added. The VSTO simply supports the customized task
pane used amongst the documents.

STEP 3: START USING THE PROJECT TEMPLATES
After installation, locate the folder DODMS-\WA-2008-3 within the area yvou extracted the wadoctool zip to and move it
to an area on your computer that you will work on the WA project at (such as KMy Documents).

| £
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Gl AccreditationPlan. doc (Read-Only) - Microsoft Word

i Ble Edt Wew Inset Fomat  Tocls
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Window  Help
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[

Type a question For help =

e Standards driven user

E_Fina\ Showing Markup = Show= | #F ®3 0 - 0 - g2 .| R g;

Document Actions

o

ebsite %% RPG

Ace. Plan | Ve Plan | ViV Report | Ace. Report|

= [ Accreditation Plan

[ Title Page

|35 Record of Changes

[ Executive Summary

=I5 1. Froblem Statement
B 1.1 Intended Use

0 i

; E 1.3 M&S Application

1.4 Acereditation Scope

i () 4 Accrediation Methodology
(2 5. Accreditation |ssues
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[enter table or figure here]

1.1 Intended Use

/ interface

[E31

[enter taf]

1.

1.1 Intended Use

Provides an overview of the M&S for which this document is written and discusses the
level of configuration control that currertly exists for the M&S.

PROBLEM STATEMENT

Produces MS Word
| documents

(view in print-preview)

\ I I l And discoverable

14 |

(B Appendix F. Glossary =0 Il
< | > g 2
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MES. o []
= lenter 1l
= lE]=
iDraw~ . | Atoshapes~ N w ) Al & 8] (@ | & - - A S = H
Page 1 Sec 2 715 At 36" Ln 12 Caol 1 EXT | OVR
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1.3 MA&S Application
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[Fl<nsl:iccreditationPlan xmlns:nsl="http:f/metadata.dod.mil/mdr fns/VWADocumentation/1.0"
<nzl:ProjectReference ID-DODME-VVWA-2008-3</n=l:ProjectReference Il
<n=1:locumentReference ID-DODMS-YVA-2008-3-9</n=1:DocumentReference ID>

=] <nsl:liccreditationPlanTit lePages>
= <nsl:Programldentifications
</nsl:Programlidentifications
=] <nsl:SponsoringdrganizationOrPM:=
</n=al:3ponsoringOrganizat ionOr P
= <ns1l: NEName-MO0DSTHM
</ n=1l: M3Name >
[ <ns1l:M3Ver=sion>1.3
</n=1:M3Version>
<nsl:DocumentType userEnteredbocument Type="5&#xA ; ">Accreditation Plan</ns1:]]

= “nsl:DocurentTitle>MODSIM Accreditation Planl
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Consumer Side - M&S Catalog

I VV&A | , VV&A Project information is discoverable as MSC-
Documentation Tool DMS compliant XML. The VV&A XML schema is
T ——— | 7 an extension of the DDMS.

Download
Templates

You must cornp]ete all fields marked with a [R] in ALL TABS before submmmg

[ M&s Entity on Which VV8A Is Being Performed |-

[R]Name: [MODSIM

Description: &‘n Simple Search
This year. the conference focus is on Decision-Makil

Speakers, educational tracks, presentations. and pr Search Results 1 -4 of 4 for MODS
using modeling and simulation tools and practices i
operating environments. attendees will learn about n
an opportunity to network with other industry profess
exhibitors and attendees to attend the pre-conferenc
educational tracks. An exciting cross-cutting Gamin
the education tracks and will offer the most upto-da Search...

MODSIM World 2008 will be held at the Virginia Bea MOdB"I’Ig & Simulation Cata!og

Beach. Virginia.
seareh>

Search result with Metadata from DVDT Alpha .01

MODSIM Accreditation Plan

itle:MODSIM Accreditation Plan. ... Sponsoring Organization or PM:MQDSIM. Project Reference
ID:DODMS-VVA-2008-3. Document Reference ID:DODMS-VWVA-2008-3-9. version:1.3

2 dodwadoctool.crata.ucf.edu/ - 2k - - cached

s Title: MODSIM Accreditation Plan

« Description: In this workshop. attendees will be introduced to using simulations and Stella to teach Earth science
Chaudhury (CMU) and Lin H. Chambers (MASA Langley) will demonstrate how to utilize these tools in a classroom, |
modelingiz ¥ environment. They will also demonstrate

[R] Intended Use:

In this workshop. attendees will be introduced to usi
Earth science as a system. Drs. 5. Raj Chaudhury |
Langley) will demonstrate how to utilize these tools
modeling” environment. They will also demonstrate g
modeling technique that can be used to produce dy
and leaming earth science as a system. The hasics
package called Stella will be introduced and modeli
software will be undertaken in the workshop. Mo prio
is necessary, however, participants are required to b

.. Input:Systems performance characteristics. environmental data, and operation

plans and scenarios. Source Code:MODSIM I, Visual Basic, C. ...

nmso.navy milindex cfim%3Fnd%30OMNS N 1010064 - 5k - - cached

s Title: Maval Mine Warfare Simulation

o Description: NMWS was developed by PEO (MIVV) to support MS Il Analysis of Alternatives in the acquisition proc

event-driven simulation was developed using the Shlaer/Mellor object-oriented methodology.
e Sponsor: NAVSEASYSCOM

o Acronym: NMWS

# Releaseability: This resource is UNCLASSIFIED
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Why is VV&A Information Important?

* VV&A information tells consumers about
— MA&S assumptions (simplifications and potential failure points)
— M&S capabilities (what the M&S can be used to do)
— MZ&S limitations (what it should not be used to do)

» Consistently documenting VV&A information across DoD yields
many returns

— Discoverable VV&A information CREDIBILITY

saves time and money finding an
M&S to satisfy a need

— VV&A documents provide
evidence to determine credibility
of M&S results to support an RELEVANCE
intended use

— Credible M&S results can be
defended and used with @

confidence

11

-,.
[ |
-

Pp<<
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Discoverable VV&A Document Metadata

DVDT
Publish d’
v, —
“‘ .'0
= 4
>1G Enterprise’,
M&S
resources in
DoD DoD the GIG
Metadata Enterprise
M&S
Resources
described by
metadata
mm®  Producer
= Consumer




M&S Search Tool

Need VV&A information?

— VV&A
+ search — Information

=

Using the power of search and discovery capability
to conduct focused federated searches for
Information about VV&A documents

Consumer

29



Summary

e Updated the Systems Engineering Community
on the DoD M&S Project, Standardized
Documentation for VV&A

* Provided information about related policy,
guidance, and standards

* Discussed Discovery Metadata and discovery
mechanisms

e Described and demonstrated DVDT
Using the DVDT to document implementation of

VV&A processes enables systems engineers to
use M&S results with confidence

30



Point of Contact

Kevin Charlow

Space and Naval Warfare Systems Center
Atlantic

P.O. Box 190022
North Charleston, SC 29419
843-218-5372
kevin.charlow@navy.mil
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Project," Paper 07F-SIW-068, Proceedings of the Fall Simulation Interoperability Workshop,
Simulation Interoperability Standards Organization, Orlando, Florida, September 2007.
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330, Proceedings of MILCOM 2008, San Diego, California, November 2008.

32



Acronyms

CRP
DDMS

DG

DID
DMSP
DoD
DVDT
GIG

M&S

M&S CO
M&S IPT
M&S SC
MIL-STD
MORS
MSC DMS
USD(AT&L)
VV&A
WG

XML

Comment Resolution Panel

DoD Discovery Metadata Specification

Drafting Group

Date Item Description

DoD M&S Project

Department of Defense

DoD VV&A Documentation Tool

Global Information Grid

Modeling and Simulation, model(s) and simulation(s)

M&S Coordination Office

M&S Integrated Product Team

M&S Steering Committee

Military Standard

Military Operational Research Society

M&S Community of Interest Discovery Metadata Specification
Under Secretary of Defense for Acquisition, Technology and Logistics
Verification, Validation, and Accreditation

Working Group

Extensible Markup Language
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