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': = ~Exper|ence as an aerospace engineer, Naval Aviator,
= - project manager, DMSO Director, M&S/SE consultant

— Public law and DoD policy

— Expertise and insights of others



ANDECAAENSIRSInies onWM&S Support to, Acquisition:

REONNGIRIIE DDR &E Acquisition Task Force on M&S, 1994
——— i

NEVEINRESEarch Advisory Commit-t@gr_t on M&sS, 1994

NeWalWAIssystems Command) Collalhorat _\/thual Prototypmg Study, 1995

VirtualrPretotVpine 996

i ]ollcatlon off M&S te Weapon System Acquisition, 1996

DTSE&E Syilfe) /“ _'ffectlveness ofif M&S in Weapon System Acquisition, 1996

NRC Sitdfe [-- T C}i-nology for USN and USMC, Vol. 9: M&S, 1997

4 Slgtietdeg nE ased Acquisition Task Force Study (A Road Map for SBA), 1998
o _Ezgrgfr# { cience Board on M&S for Analyzing Advanced Combat Concepts, 1999
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ﬁ \ H:S"‘uﬂy Advanced Engineering Environments, 1999
1..'20’[&5_ Studies on M&S in Acquisition, 1999 and 2002
= Defense Science Board Study on Test and Evaluation, 1999
‘= MORS “SIMTECH 2007” Workshop Report, 2000
= NRC Study: M&S in Manufacturing and Defense Systems Acquisition, 2002
= NDIA M&S Committee Report: M&S Support to New DoD Acquisition Process, 2004

= Defense Science Board Study on Missile Defense Phase II1 M&S, 2004
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SiivaBeHer Increased Use of M&S in T&E:
DECIEeasing Viability of Traditional Approa
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igle .testlng’”‘f"

ive, Co 1ulti-mission
.*ystems-f—. ncreasingly. diffieult. -
nsiveness, realism, time, cost

eavallablllty of other systems/forces in an SoS
_ éq set of adversary forces/systems, other players
‘._"'E:iis-“ ﬁge limitations (volume, security, safety, environmental)

5 ,ﬂ-_“fl__:.p.

-~ —Cost
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" Can’'t afford to wait for prototypes to assess designs

— Delays in choosing among alternative designs/correcting
mistakes costs time/$

— Must get smarter faster, reduce program-threatening risks



Votiveiions for It Use off M&S, In T&E

NEWEsHE|Enges of Functional Cabﬁ'bllltles/Systeme Hﬁi

NPEEIEr0, acquire functiona capablllties reliant onia.
SYSLEIIINO] '_\;r S oS NEDI0tES TR Complexity:

— Wzl mo lnteractlonsllmpacts must be considered

— Ylore rJa' gf error, more test events, more time, more cost

—a=,

o

=N Jonﬁ:?ﬂ development/evolution ofi S0S
- GO ¢ nent systems will require frequent testing of
:fﬁ‘e*FC/SoS

— Rellance on live testing Is impractical and unaffordable



V&S Roles

[proying the systems enginecring| process
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Enabl]ng-:- planning of live test events

REJINESE! -mg system attributes that cannot be
HAMINE d realistically in live testing

'-.-_-— .
- _'-:-'l';_'i_.._- T

1n‘g_ as surrogates for other systems/effects to

-|-_ ———-

= *‘tﬁst -effectively flesh-out the battlespace In live tests

Prowdlng a practical means for FC/SoS testing



IPNITTPIOVING | SystemStENGINE LN —

- Dis rJoIJp 20 trustwowM&S (@ blg “|f”) can speed
develoemenr dejlfee HJJ,s Ch
S DESION | using modellng environments (e g., CAD, CORE)

— Assess eagns In models & simulations (at all levels)

. l\/l S r wks relatlonshlps and interaction details at the

S _-.'—-
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ﬁ Tlghtens the design-assessment cycle, saving time/$

- " A repeatable, defendable analytical underpinning for
system development decisions
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leleniiiiy rm St |mportant circumstances, capabilities
elfjel Jnre ac lons Upon which to focus live tests

= 'l'.-.-- *'-.

"L o .

"_""'L.-

we testlng on critical issues/high risk areas
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| 'Sér g Systg‘{:n Attributes, TN ol
LBe Examined in Live ) i
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WVEREstin C ,sgme sy;s;em aftrlbutes IS Impracticall

— mlzed r,llJ MO SVaILeS/exXDerse

-

Qdeis and simulations, If properly validated, can
> credlbly represent such factors

— Public Law (10 USC 2399) only prohibits IOT&E based
exclusively on M&S
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ZOESITIONO U e Liveslesting Batﬁ' U

- Concept: :

Fede rlrmg eallsystemsi(on ranges or elsewhere),
flelfeliel so ware, simulations and' utilities (e ad.,
cleiizl © oHe Iors) 10 provide a testing environment

[ S

- T
= .‘.'E- .

. S] idiae:

Eats other systems and humans present in the
{Iespace

=
= j:__E wronmental effects, external event stimuli, etc.

- " Co mposable as appropriate to the task at hand
= Concept validated by JADS, JDEP, etc.
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5. Provicliplefel Practlcal Means fors
EC/S0S Testlng -

3dels and smu@ﬁas-can provide:| creasmgly
R URamhigueus Lnde standings of a S stem
AVelY

PEegInreardVvr ""“i“v‘ii ent anc

Unrle @del -tiest- model approach, live testing further refines these
S\t em d_els

3 Morle}sj_- e becommg normative artifacts of the development
HOIOC 355

;--*_:-':*-L mady authoritative master for machining, software, etc.

= A-parfucular system Is an instantiation of such models and is evaluated

-

- against a model (e.g., RCS)
- — Models are jumping-off point for upgrades, mishap investigations, etc.

= Such models can credibly represent the system for T&E of
other components of the SoS or the entire SoS
— Augmented by live testing only as required (zero-based)
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DeDI 5000.2-E9<+tracts . y

DEVEIDpIrEnTand demon ion are aided by -
acquisitiorn aneligsitElplelie Nntegrated Interantefficient continuum

PS4 1, SDDPurpoese)

— =

0) SSESS echnica Progress

Ctest and evaluation

a 2l ,_

where oroven,, pabllltles exist, the use off modeling and S|mulat|on to
rlemomrrrlze-s stem ntegration are critical during this effort.
(Peleis) '/q s ystem Demonstration)

_.J-.

== The Eﬂ.} in concert with the user and test and evaluation communities,
}_ Shal =-=1rs(9<9rd|nate DT&E, OT&E, LFT&E, family-of-systems interoperability
= -{'ﬁs“fng, Infermation assurance testing, and modeling and simulation (M&S)
_’f'-'; activities, intoran efficient continuum, closely integrated with requirements
~ definition and systems design and development. ... The T&E strategy shall
= provide empirical data to validate models and simulations... Adequate time
and resources shall be planned to support pre-test predictions and post-
test reconciliation of models and test results, for all major test events.
(Para E5.1, Integrated T&E)
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DoDI 50002 Extracts
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SNt Eqive more thanren OA;{- ed _e_>iclg§_ 201 computer
SBLEINEY Sl ation; or an analysis ofi system reguirements, engineering
IS SIS TGS pETCatons o any ether information containec

oroe)rzlig) efelel erf _--* J.S.C. 2399 and 10 U.S.C. 2366)

FErENES 2 JrJ =ated T&E)

r\ooroorJe Taccredlted models and simulation shall support DT&E,
|OT s ’&E.

(r)rlr A

plan for M&S throughout the acquisition life cycle. The PM
ntlfy' and fund required M&S resources early in the life cycle.
a 5 10, M&S)
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SERVIIWMAYER\ e Betiermat V&S, InJisEZas
NsHTakes Loo longpand Costs —
sVEnyAmpediments terefficient M&S
stlds‘ql ru"ﬂ disciplinetinrplanning/appiying M&s
WAVKSAN G -en neglected, poorly documented, rarely
,,<rlmeJrve

J HM\ art thlnklng about M&S for DT/OT&E too late

'_;_‘J_; e*ts oversell M&S, don’t state model assumptions,
s Tm1tat|ons & uncertainties

_ '_ ‘Defense community not functioning as a team
— Better ideas (tomorrow) trump adequate approaches today

— No coherent plan & little info sharing = misaligned vectors
— No one wants to pay for the infrastructure

|_ -I'
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REMBVE the Jm;pediments'-—-ﬂf

NoJ ‘to discover, get and understand data.

NBREESYAW A LOING End ent/Shiare Vs

Moclelé ';,__p ulatlon maintenance Is largely iInadequate

issing; no incentives for stds. compliance

—F. 3., afét exchange, VV&A documentation; distributed
= .—‘"f 1¢] atlon architecture

2 __| . ol -_.__

= adequate M&S expertise/perspective in many

=— —
- — —L i

| 'f)rogram offices and defense companies

“"[g ]rlrr"'
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"M&S Planning
ering “V” for W&s), .
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AW DIscIplin
_ FSysStems En

Identify questions to . g T
“E.qg., system pe :
- -g -y = - - —
Determine what should ' ' ' _ Stions ities,
be represented - attriput delity, scenarios, etc. ("co ptual mod

o T

identify implementation E.g., security/ITAR, run speed, staff, cost, schedule, etc.
constraints - :

Survey existing M&S

] Broad search, careful examination (incl. VV&A)

capabilities
-
- Determine data Traceable to trusted source, context clear
== availability

[Define federation options] IEEE 1516 federation develop. process

a— g : -

"*—:f'_",;-_'_" = Cost out viable options; | gyv. rent. build. modifv (or punt
= — [ Decide ] Y ’ ’ - (PNt
- - \
Procurement, development,
Ity integration and test

\ Effective M& S
Supportto T& E
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DESIRE e able pusiness model for reuse of M&S tools
zir)cl (Jrlrrlf

s contract guidelines for data rights and
g of M&S tools, including M&S-related GFE/GFI

S

e R
—

Defme and enforce VV&A requirements. including
-|ndependent reviews and explicit disclosure of model
assumptions, limitations, uncertainties

e
.-.
—
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vy =lINe Policyalieles (cont)
SWASSIIIRINESPORSINIItY. or I SOS) englngeﬂmeﬁ"

S\edell the FC (l.e., proT:l"u‘Cé’an mtegrated archltecture) to

clafiple rrw SESINGRSEIVES as |1 e "

“olojp]e Qi system,..
rlevebr jents and' benchmark for system/SoS tests

— Drive r= uwements for the distributed testing infrastructure

s REVISE i e test paradigm
j terative operational assessments of entire FC/SoS

—
- i

e -_.Jntegrated SE, DT&E and OT&E strategy

-~ " e
— s '-""_

-“* = Evaluations on demand to support fielding decisions
= System T&E to use real systems, lab HW/SW and M&S mix
— S0S T&E to use M&S, augmented by zero-based live testing

" Unambiguously mandate the information, models,
and simulations each program must provide

1.'
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