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Bottom Line Up Front .

MBSE can be utilized to assess the
Squad as a Systems of Systems
Architecture, and as a collective
Formation, to support capability
portfolio assessments to enable
Overmatch.
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Overview
MBSE Methodology & Tools
The Squad as a System

— Squad Requirements &
Architecture

— Integrated Modeling and
Simulation

— Decision Analysis
Proof of concept results
Conclusion
Question & Answer
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Squad SE Methodology that defines SoS Tradespace and
Integrates DOTMLPF Solutions
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*Use Model Based SE to model
the Squad as a formation, a
system of systems, rather than
Individual materiel & non-materiel
solutions

*Apply Systems Engineering
methodology & Model Based tools
to assess and evaluate capability
Improvements to a Squad that will
provide decision makers with
Increased insight into the
effectiveness of their options
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RDECOM Systems Engineering Process
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RDECOM

Baseline Squad Architecture

Mission/Requirements (TRADOC)

Soldier Architecture
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RDECOM Integrated MBSE
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Understanding User Needs

“SE with Models”
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BDECOM Squad Formation

Physical Architecture (BDD)

15t Squad ‘
«ECo
+ =400 rounc
B : Soquaail | :::S;cn Squad) . B : . ' g AR Leac g
« = AR Training
f Extra RR Batteries (.78 each) off-loadable)
R - ; : : e : 2 Auto Riflernan (15t A) @ = -= ' ' '
‘ Team Leader (1st A} [ Team Leader (1 8) ' ) =B M145 MGO (Machine Gun Optic)@
Grenadser {1st A) Rfleman (1at &) + A Aus m:ﬁn o Rﬂlem:?illllﬂ Grenadser {1st B)
T
IRESSA 90 R srum | | Commeon 10 Al |
gt - 742"
' ) (I y ehlocks.
abbcks | Bk wiPx aeft
MOLLE AR set |
. Wuieight = 126 .
= | SysML Containment T MTOE
— VS ontainment iree
e |pema Baeral
: m:;:m : .m_;'"':‘_, e Containment 2 X
il — wan ~
= L | bocta g‘ s E ¥ ﬁ = £
PEQ-1S wibattery -
e | : E+E3 Comman to Al -
L - Relations |
B 7 quart cantesn wiwater (off-loadable)
B anjPys-14 wibatteries ]
. B army Combat Pant ]
Requirements Management 3 vy Combot She (- adbie)
= E Army Combat Shirt (warn)
e s —— [E=REER L[l +Height = 1,02
T_°°|‘s Publish TE“’ E-E Assault Pack (off-loadable) |
= & [ - 1
E-E EBallistic Spectacles
- Location /SQUAD -
= || Name iy Description - Belt. Riggers E
|53 DOORS Links Link Link module created automaticaly by .. BB Cleaning Kit (stripped - cleaning rad, patche: ,
Erg:r’g:{i:igf& Input for May Memo R1 EZE: MOEs and MOPs _< E-3 Combat Boots E
SCIC_UIC_1 ReactToContzct Graphics  Fomal Use Case 1 B-E Combat Gloves E
o S e e ChA artonl fra s BB Combat Lifesaver Bag (off-loadable) I
:ﬂua: Eg.: ;Drma: g:i ;urvcuurva: :a‘eds An;?vs; BB Ear Flugs |
U3« -ormal -unctional Solution alysis e
=] T Study Goals Formal SQUAD SE Effort BB ECH with MG mount /NAPE padiHelmet cave
A BB Hydration Systemn wil00oz
BB Hyaiene Kit
E EH-E 10 Card
EH-E I Tags
BB 1Fak
BB Infrared Strobe, Small |
BH-E knee Pads 1
» aQ L C BH-E Language Translation Card
d Usertype: Database Manager N BB MOLLE Rifleman Kit (Grenads pouch x2(Dout ™
4|

o m » || GHTER FOCUSED.
Ll Distribution Statement A 8



RDECOM Translating CONOPS to

Materiel Developers

Use Case 1
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Use Case: React to Contact
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« Early Focus on Soldier-System
Integration in the design life cycle

o “Soldier in the Loop” evaluations
to augment M&S

* Provide human empirical data to
better inform the SE process
iIncluding requirements, design
considerations, and Trade
Studies

7 - :
—= .
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us ARy Distributed M/S & Decision

¥ RDECOM : |
Analysis Environment
’_-l_lccsssnj:iuuns /_g

Data Collection
Plan

Weapon Fire
Location 123
Speed

56789

“Gaming” Soldier in
the loop

¥

System Analysis & SE

Trade Studies | Bi= =i
Multiple model & simulation tools
/Ilgtgm U Integrated M/S to derive system data, drives decision analysis ,‘
2007 Award WARFIGHTER FOCUSED.

eclplent

Distribution Statement A 12



v KbEcom Integrated Modeling &

Simulation
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RDEGUM) Whole System Trade Approach

— Multiple Objective Decision Analysisie

Decision support model
captures and synthesizes
outputs from individual
analyses into trade-space
visualizations designed to
facilitate rapid and complete
understanding of the trades

available to stakeholders and scat'cerpm‘
. . - \de \]a\ue CoSts)
provide drill down capability stakeh© Sotential S
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BDEGD@ Stakeholder Value m“

Scatter Plot

» Stakeholders
50 choose the Goals
i = they Value. Current
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*Decision analysis
1 results presented to
Stakeholders and
Decision Makers to
make informed

10 decision.
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RDEC @ SE Trade Analysis

Value Score Card =
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Stakeholders provide input in development of Criteria and Priority Weighting. SMEs
responsible for development of assessment for each Criteria.

Notional Proof of Concept data
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Bﬂfﬂﬂ@ Conclusion

The Squad can be viewed as a complex System of Systems, a
cohesive formation of capabilities.

« Model Based SE can facilitate:

— A defined architecture & trade space through a common baseline model

— Assessment across Leadership, Training and Materiel opportunities to
achieve Overmatch

Integrated system(s) data to conduct Portfolio and SE Trade Analysis

Proof of concept demonstrated tradeoff analyses across Materiel,

Training, Leadership (DOTMLPF) that takes into account stakeholder
values, including performance, risk and cost

Framework enables SE Tradeoff Analysis, a key component of
the OSD Directive for Better Buying Power.
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