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Systems Engineering (SE) Is : WixrepiA

The Free Encyclopedia

“An interdisciplinary field of engineering that focuses on
how complex engineering projects should be deS|gned and
managed over their life cycles.” =

Systems engineering techniques are used Iin
complex projects: spacecraft design, computer
chip design, robotics, software integration, and
bridge building. Systems engineering uses a
host of tools that include modeling and
simulation, requirements analysis and
scheduling to manage complexity.
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Modeling and Simulation (M&S) is : WrepiA

The Free Encyclopedia

The use of models, including emulators, prototypes, simulators, and stimulators, either
statically or over time, to develop data as a basis for making managerial or technical
decisions.

The terms "modeling"” and "simulation" are often used interchangeably.

M&S in modern military organizations is part of the acquisition/procurement strategy.
Specifically, M&S is used to conduct Events and Experiments that influence Requirements
and Training for military Systems.

As such, M&S is considered an inteqral part of systems enqgineering of military Systems.

Other application domains, however, are currently catching up. M&S in the fields of
medicine, transportation, and other industries is poised to rapidly outstrip DoD’s use of
M&S in the years ahead, if it hasn’t already happened.
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Concurrent Engineering M&S n 'winw
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ASSOCIATION FOR
INFORMATION SYSTEMS
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http://www.dodccrp.org/
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Extending DoDAF to Allow Integrated Modeling and Simulation

Saurabh Mittal - Arizona Center of Integrative Modeling and Simulation (ACIMS), University of Arizona
The Journal of Defense Modeling & Simulation (2006)
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Enhanced Model/View/Controller paradigm with M&S framework

oVv-8,9
DoDAF
Front-end
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Role of M&S in DoDAF design process

System of Systems — Innovations for the 21st M3S hased Design is
an added benefit of the

COpyrlght © 2008 W||ey Inc. execution roadmap

“Modeling and Simulation for
Systems of Systems Engineering”

Saurabh Mittal, Ph.D.

M&S as a bridge b/w
abstract design and
deployed System
using Model-Continuity
principles

Bernard P. Zeigler, Ph.D.
José L. Risco Martin, Ph.D.
Ferat Sahin, Ph.D.

Mo Jamshidi, Ph.D.

Technology Base
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Systems Engineering, Architecture Frameworks
and Modeling & Simulation [EURO SIW 2006]

Dr. Tommy Nordqvist, Ms. Anna Edberg, Mr. Hakan Bystrom
Front End Strategy AB SE-582 21 Link6ping Sweden
Mrs. Marie-Louise Gustafsson

Swedish Defence Material Administration - SMART-Lab

Modeling & Simulation (M&S) is the “silver bullet” that will make
systems engineering more efficient with respect to delivering the
right systems; within budget and time limits.

“NATO has decided to use ISO/IEC 15288 as the framework for Systems Life Cycle Management”
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NDIN

Mational Defensa Industrial Association

NDIA SE M&S Committee

The mission of the NDIA SE M&S Committee is to advance
the understanding and use of modeling and simulation in
the practice of systems engineering

Presentations from the past three years of committee meetings are posted on the committee’s web site.

» 2013 meetings (usually, but not always, the day before the NDIA SE Division meeting)
- 21 February (Boeing, Crystal City)
- 16 April (Lockheed Martin, Crystal City)
- 11 June [tentative; conflicts with MORS]

- 20 August (Booz Allen Hamilton, Crystal City)
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215t Century Aerospace and
Defense M&S Needs and the
Virtual Manufacturing Frontier

Dr. Al Sanders
Chairman AMEC Committee
NDIA Manufacturing Division

Presented to NDIA SE M&S Committee
Washington, D.C.
June 19, 2012
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“Re-Engineering” Design & Manufacturing

Current State ay ay

:4— Systems Eng —mmi«—— Design Engineering >

S Requirements Conceptual Prelimlnary CAE/CAD/ICAM Test&
Analysis DESTIsEL  Design Based Design Evaluation

Manufacturing —>:

Operations &
Sustainment

“Function Centric” = “Geometry Centric” “Operation Centric”

“Virtual Wall” “Virtual Wall”

Transforming the Design Space

Future State “Fit-Form-Function-Operation Centric”

B O A T O T S SR SN L O e T T T e ~
Engineering . “Virtual World” ) “Physical World”
'y l«———— Complex System Design & Development ——»:
N Requirements e Detail Design Test &

Analysus Optimization Evaluation

M&S-Based
Trade Studies

Operations &
Sustainment

- - Reqmrements 3 Prellmlnary Detail Design
Producer Analysis s Design Optimization
Needs

N ———————————

Manufacturing A e S e~ ST TR T T T T e PerR 3 ’
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ME&S is a Transformative Technology for
the Advanced Manufacturing Discipline
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“Enhancing Systems Engineering Agility with Modeling and Simulation”

Timothy M. Frey and Matthew C. Valencia
JOHNS HOPKINS

APPLIED PHYSICS LABORATORY

Traditional system
development

(potentially limited agility)
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Agile systems
engineering

using M&S
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M&S supports the systems engineering life cycle

» Use M&S suite for training

* Mission planning

» System improvement

» Confidence-based testing
and evaluation

* Define mission requirements
* Create first-order M&S for
technical mission/technical

feasibility analysis
» Create high-fidelity system

- and subsystem M&S

Perform technical maturity M&S supports entire * Perform rfq&s validation
assessments systems engineering : » Create M&S for reliability
Crea_te _M&S for performance life cycle and accuracy evaluation
predictions

Create M&S for venfication

d validation

Perform concept development an
Create M&S for risk assessment Cregte ME;S furldev.elnpment
Create M&S for trade-off studies Eefet;';g a'gset‘;asuu?;" )

analysis of system changes

SYNERGY 6 'O ILTAM &

USER'S ASSOCIATION



Use an agile approach for developing the M&S portfolio
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Notional M&S-based systems engineering process

Mission-driven

Mol ( Field tests )—}

Feasibility Results
Analysis &S portfoli

Trade-off E ( framework )‘_»(emﬂronment l . Conclusions

Mission S

. 8 @ e Recommendations

planning = -
g 3 V&V

Training e = Reports

Y v

( M&S components )

Agile and expansive

concept of operations (CONOPS)
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M&S should be the starting point for most
systems engineering activities
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