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Acquisition Community-led
VV&A High Level Task (HLT) Summaries

V-AQ-2: “Risk Based Methodology for Verification, Validation and
Accreditation (VV&A)” The degree of VV&A required is explicitly tied to
both M&S use and the user risk incurred if the M&S does not provide
accurate results. A methodology that tailors VV&A planning and
Implementation based on known risk factors will provide a framework in
which VV&A implementation trade-offs can be made, information/fidelity
requirements can be assessed, and a VV&A cost model can be
developed.

V-C-2: “Improving VV&A Implementation” Increase VV&A
Implementation and enhance M&S credibility by transforming VV&A
practices from current subjective methods into objective examples or use
cases. Explore emerging technologies, standards, and applicable
methods that could be applied to reduce costs, schedule, and improve
reuse.
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Verification, Validation, & Accreditation
(M&S PE Funded V-C-2 & V-AQ-2)

FY. 09-10 FY: 10-11

V-AQ-2 V-C-2

Risk Based Accreditation Improving VV&A Implementation
Johns Hopkins APL Systems Engineering Pilot Implementations Practitioners Forum
Research Center (SIMAF & NAVAIR)
AMSWG VVE&A
Improving VV&A VV&A Shortfalls & Needs VV&A/Distributed Joint Sub-Committee
Implementation Complex Systems Modeling VV&A/\Vehicle Vulnerability ITEA LVC Sub-committee
“Gray Hairs” Study Support

13 Annual NDIA SE Conf

Oct 2010 Page-3 DISTRIBUTION STATEMENT A -- Cleared for public release by OSR on 08 October 2010 -- SR case humber #11-S-0047 applies.



Risk-Based VV&A

(M&S PE Funded V-AQ-2)

The purpose of this effort is to:

VV&A > Improve Department of
Defense (DoD) Modeling and
Simulation (M&S) Verification,
Validation, and Accreditation
(VV&A) by establishing an
effective risk-based
methodology for VV&A.

Balancing the cost of

knowing against the risk of Since the cost of verifying and

assuming. validating simulations is often
high, V&V investments should
be weighed against the risk of
making a bad decision because
of unreliable M&S results.
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JHU/APL VV&A Implementation:
Defining & Addressing Gaps
(M&S PE Funded V-C-2)

The purpose of the effort is to:

» Support the identification of VV&A
gap areas that inhibit effective
Improving VV&A Implementation: implementation of VV&A processes;
Defining and Addressing VV&A Gaps IPR
» Develop supplemental capability
required to implement the Risk-based
APL Acdcreditation (RBA) methodology;
an

Simone Youngblood

Simone.Younghlood@jhuapl.edu
240-228-7958 72«:]04; s Lnipersit
APPLIED PHY LABORATO

» Evolve technology, in the form of
automated tools and metadata
specifications, that increase VV&A
Implementation efficiencies.
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Systems Engineering Research Center (SERC)
VV&A Topic

(M&S PE Funded V-C-2)
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Proposed SERC research topic:

Explore & promote a deeper
understanding of emerging & current
approaches, technologies, or practices
underway within the academic
community & gain a broader perspective
on their potential applicability to the M&S
community V&V needs

The 19 SERC university partners
generated six responses, with selection
of two proposals for implementation
lasting 6 to 12 months

Two performers:
Georgia Institute of Technology
University of Alabama Huntsville

13 Annual NDIA SE Conf
Oct 2010 Page-6

DISTRIBUTION STATEMENT A -- Cleared for public release by OSR on 08 October 2010 -- SR case humber #11-S-0047 applies.



Georgia Institute of Technology
VV&A Study

(M&S PE Funded V-C-2)

Representing System Models
. With SyshiL: Unified, Connected, Consistent, Explicit

The purpose of this SERC effort :

» Demonstrate how to address
many of the gaps identified in this
VV&A Research Topic by applying
SysML and MBE/MBSE technology

oo AnswerstoQuestions- | > Engage practitioners in the DoD
- yotre oot ot il e ecosystem to prioritize needs and

— Our approach provides the Enabling Capabilities seen in the table rows

b, whichprodscethe main Primar et inhe colum to test resultin g concepts

— Ex. Related earlier studies Primary Impacts

achieved 75% reduction g-ij
in M&5 time and enabled I -2 U%i%
increased analysis intensity g w% ag: %g % g%g .
— We will endeavor to d EAE IR E )8 > A I t
and quantify similar benefits | Tl pply concepts in one or more

in this SERC effort

key DoD test beds
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University of Alabama at Huntsville
VV&A Study

(M&S PE Funded V-C-2)

White Paper The purpose of this SERC effort :

Verification, Validation and Accreditation Shortfalls for
Modeling and Simulafion

» Focus on verification & validation
Introduction (V&V) of complex systems

z proposal to research and explors the use of Architecture Analysis
AADL =nd tool 1ignad with AADL .,rT.h verification,

editation of complex systzams 5="

2 Svstam -'\r"hLP“tu.P V

This white paper 13
_u:iD= 1gn Lan,

» ldentification of existing useful tools

ﬁliilkcg:zitnsifstm Encrmn-rmcr _u:l Sl.mul ztion CmPr ’PSESC at the University of . .
- Leverages experience working the
0 : s of sysems government customers in the Army Aviation
=:I:I."-'I.?:l =1‘I.'I:l"'-'.‘lﬂ. stEm "l°111.. = A o2 . . .
ek il AZD 2 SED »;fl;:ﬂ;;lm: fmeof o ety J;d-f complx Directorate, Software Engineering

mathematical medsl to rerify and v dlidate the  r2quirsments on complex sy
Presantly T.haral notaway to pradict the performance of comp!

e vy b i e ot of Directorate, Redstone Test Center, and PEO-

not prov ide the precise defmition nesded _: ;' LL ] ion = H .
Ve §lel z _nd .,ml_l m=1.h.,d "L'hm consi sring zmal there is 2 AVI atl O n .

o resolve

B having = high-level ation tcc ot _r"hlt=“ru.r= to perfom 2 virtuzl

L mg“;mj ﬁ;@md—r-m soion lp to msusesysiem Will benefit from insights resulting from
_ Systems Architecture Virtual Integration
e (SAVI), an international industry consortium

znead to defme it well and document

itwell. Then 'LL].-L.“].. _u:i rav. _11:1_11 n Lun],n\,n becomes an issue sach tme models

e ategrte that s e v s o e e mocl st e pgrded involving Boeing, Airbus, Lockheed Martin,
BAE, FAA, SEl, etc
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SIMAF VV&A of a Live, Virtual, Constructive
(LVC) Environment Use Case

(M&S PE Funded V-C-2)

{muitiple sensors)

Net.Enabled Weapons = A \ Develop a Use Case for VV&A of a LVC Distributed
: ' Simulation Environment (DSE):

» Document lessons learned from prior VV&A
efforts related to LVC DSEs.

» Document applications of IEEE std
1516.4TM-2007; MIL-STD-3022 & Risk Based
Approach for VV&A

» Consolidate documented best practices

g — S L Y A methodology for establishing acceptability
e e : criteria for DSE.
Joint Command and Control Joint Control For Net--Enabled Weapons .
from 7 March 2007 Col Richard W. Leibach, USAF Director JT&E > US|ng the methOdOIOQy; plan, CondUCt, &
presentation document a “use case” for VV&A of a LVC
DSE.

o » Insert another accredited simulation into
CETEE o o </ the LVC DSE to re-verify, re-validate, & re-
: accredit the DSE.

e s g » Recommend best practices for VV&A of a
e e b LVC DSE in afinal report.

Tim Menke & W. Walter March, ITEA Journal 2009; 30: 469-472
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Domain-relevant “Best of Breed” M&S
Tool Suite VV&A NAVAIR Use Case

(M&S PE Funded V-C-2)

Multiple communities within the
Department of Defense are interested in
accelerating schedules, improving
credibility, and reducing costs of technical
execution of M&S support to decision-
makers through tailored accreditation
support

James M. Elele, PhD

Branch Head The scope of this effort was to:

NAVAIR 5.4.2.3
Battlespace Modeling

Verification & validation Branch > Bring knowledge of existing VVEA
EMAIL: james._elele@navy.mil .
Hiie 104 4 “best practices” to funded
i e implementation of credibility
assessments of high-priority DoD

M&S applications;

» Examine the practicality of
leveraging Service-specific VV&A for
domain-relevant Department-wide
tool suite applications; and

» ldentify Service-specific needs &
estimate both cost-avoidance &
incremental costs for plan to address.
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VV&A Program Management &

Integration
(M&S PE Funded V-C-2)

ACQUISITION MODELING & SIMULATION WORKING GROUP
VERIFICATION, VALIDATION, AND ACCREDITATION SUBCOMMITTEE
TERMS OF REFERENCE
;l.l'a y 14, 2010

Purpose

These terms of reference describe the purpose and strecture of the Verilication,
‘Waldation, ard Accreditation (ViV&A) Subcommities. The subcommities is subordinate
1o the Acquisition BMES Waorking Group (AMSWGE). The t2rms of refarence document the
subcommilies’s scope, stakeholders, rodes, respensibilites, and general admvindstrative
funciions, and will remaen valid unbl cancelled by the AMEWE

Scope
Contributiona from the VW&A Subcommittes will support Action 4-5 in the Acguisition

ME&S Master Plan (AMSMP) and Goal 3 of the MAS Steering Commithes's Strategic
Wision far Dol M&S.

+«  AMSMP Action 4-5
o Foster cost-afective VG
» Stratagic Vision for Dol MES (Goal 3)
o Provide management processes for modets, simulations, and associabed
data thal include practical guidelines for thedr Wy kA

The YVEA Subcommities will:

+ Coordinate with the AMSWG Chairman an propossd responaes 1o CDI‘rﬂrBEIE!BﬂEII
nquiries regarding VWaA of models. simulations, and associated data used in
thia acguistion process

= B the Acquisition Corrmunity conduit far sharing WA information by

o providing 8 wirtwal Wy EA brain trust for the Acguisition Cormmunity
o responding to requasts for WVWEA information from Acquisition Community
members
o establishing web access to pertinent VW& information ralevant to tha
Acnuizition Community
+ Conduct periodic technical intarchange meatings to:
o promaode the importance of WVWEA
o make VWA Information avallable
o bethe "go 27 place wherns VRS niormation is shared and E:l:l'.'hEI'IgEﬂ
o ety Acouisition Community members’ VWEA needs and |ssuee
«  Help evalve the practice of VWEA, by:
& Reviewing and commanting on WVWEA sludies
& Providing input B the review and update of WWEA poley and standarnds

Membership

Participation is voluntary. Mambership will comprise governrent organizations engaged
in WWEA activities (impkementation, policy, guidance, standards, ele )

The VV&A Subcommittee is a coalition of
the willing.

Help evolve the practice of VV&A by:

» Reviewing and commenting on
VV&A studies

» Providing input to the review and
update of VV&A policy and
standards

Supported by:
> ITEA LVC Sub-committee

» “Gray Hair” Support to Key
Activities
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How the VV&A Efforts Fit Together

Acquisition Community
VV&A Campaign Plan

Practitioner-Based Use Guidance & Standards
Cases Development

V-C-2 V-AQ-2 Risk-Based VV&A
T&E LVC DSE VV&A Methodology
(SIMAF)

v-c2 VV&A

Vehicle Survivability VV&A

o Strategy

(JHU/APL)

V-C-2 V-C-2 Improving
VV&A Gaps and Opportunities VV&A Implementation
(SERC) (JHU/APL)
V-C-2 Roadmap: Improving VV&A Implementation
Task Performers:
1. The Johns Hopkins University Applied Physics Laboratory (a DoD University Affiliated Research
Center)

2. Aeronautical Systems Center’s Simulation and Analysis Facility (SIMAF)
3. Naval Air Systems Command'’s Battlespace Modeling Verification & Validation Branch (BMVVB)
4. Systems Engineering Research Center (SERC) (a DoD University Affiliated Research Center)
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Key Acquisition M&S
Contact Information

Acquisition Community Steering Committee Representative
» Kristen Baldwin, DDR&E/SE/SA
(703) 681-7000, Kristen.Baldwin@osd.mil

Acquisition Modeling & Simulation Working Group Chair
» Philomena Zimmerman, DDR&E/SE/SA
(703) 681-6544; Philomena.Zimmerman@osd.mil

Acquisition M&S Team
» Crash Konwin, BAH Support to DDR&E/SE/SA
(703) 681-6576; Kenneth.Konwin.ctr@osd.mil

» Marcy Stutzman, NGC Support to DDR&E/SE/SA
(301) 317-9698; Marcy.Stutzman@ngc.com
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Systems Engineering:
Critical to Program Success

Innovation, Speed, and Agility

http://www.acq.osd.mil/se
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