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" An enterprise center for Old Dominion
University housed in the Batten College of
Engineering and Technology

Old Dominion University
Innovation Research Park

Staffed by Research Scientists, Faculty, and
Graduate Students

Located in approx 7,000 sq. ft. in Innovation
Research Park | since Summer 2007

NCSOSE Mission

To develop, disseminate, and put into
practice methodologies and
technologies grounded in systems
theory and focused on decision
making for multidisciplinary problems
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As complexity has increased, the ability of technology to
dominate the solution space is diminishing.

We lack capabilities to effectively address multidisciplinary
problems emerging in the 215t century.

Technical

Soft
Perspective

Technology Influence

Complexity
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System of Systems Engineering

Keating, C. B., Rogers, R., Unal, R., Dryer, D., Sousa-Poza, A., Safford, R., et al. (2003).
System of Systems Engineering. Engineering Management Journal, 15(3), 36-45.
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What does SoSE do with Multidisciplinary Problems?
Metasystem View SoSE Brings

» Systems Theory
Foundation

®» Methodologies &
Technologies

» Applied
Multidisciplinary
Problem

Perspective
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Systems Theory + Approaches + Multidisciplinary
Problem Focus
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Systems System of Systems
Engineering Engineering

Focus Single complex system Multiple integrated complex
systems

Objective Optimization Satisficing

Approach Process Methodology

EXxpectation Solution Initial response

Problem Defined Emergent

Analysis Technical dominance Contextual influence
dominance

Goals Unitary Pluralistic

Boundaries Fixed Fluid

Table taken from Exhibit 4 on p. 40 in Keating, C. B., Rogers, R., Unal, R., Dryer, D., Sousa-Poza, A.,
Safford, R., et al. (2003). System of Systems Engineering. Engineering Management Journal, 15(3), 36-45.
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SoSE Systems Theory Foundations Role
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support models, methods, and
...m.e.th@.d.@l.ggi.e.s ................................................................................

\ Specific techniques or technologies that can

Representations and processes that
support applications in the field

Generalized frameworks that

&
g
B Methods
J S@
‘g) guide applications for the field

The fundamental underlying
philosophical, theoretical, and
axiomatic basis for phenomena
associated with the field

Conceptual grounding — increases the half-life of any tool,
model, method or methodology
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Centrality Axiom

@ Emergence

@ Hierarchy

@ Communications
@ Control

Information Axiom

@ Godels Incompleteness
@ Information Redundancy
@ Redundancy of Command

Design Axiom

Pareto

Requisite Parsimony
Requisite Saliency

Minimum Critical Specification

Contextual Axiom

@ Holism
@ Darkness
@ Complementarity

Viability Axiom

o

Qo
Qo
Qo
Qo

Requisite Variety
Requisite Hierarchy
Feedback

Circular Causality
Recursion

Goal Axiom
@ Equifinality
@ Satisificing
@ Viability

Operational Axiom

LT W S T ST ST ¥

Dynamic Equilibrium
Relaxation Time
Suboptimization

Self organization
Redundancy of resources
Basins of stability
Homeostasis
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What are SoS considerations for deployment of
unmanned aircraft on the Southern Border?

aB im - Border Control Simulation Learning En
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Tutorial

RESOURCES UTILIZATION BY STATION

RESOURCES UTILIZATION BY CORRIDOR

ondgt | 3rdgt

2nd gt 3rd gt

ot Control Simu
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SUMMARY
Scenario A

=By Station and Corridor

GRAPHS >Performance  >Resources > ICE >DoJ  >Others
M > By Safon  =»itlizaton " Fmoesses Tutorial

BEHE &2 G p o2 - E %

>Performance Measures »> 8y covtdor > Aeleases
> WEST CORRIDOR < CENTRAL CORRIDOR 3 EAST CORRIDOR
Alo  CasaGrande Tucson Nogales Sonoita Naco Douglas Willcox

Corridor Allocation « Allocation Corridor Allocation

Activties. Activties

e nap, Checks Transp. Checks Transp. Checks

Trattic Checks Traftic Checks Trafic Checks

Linewat:hing Opers Linewatthing Opers. Linewsizhing Opers.

EO-HE Monitoring & puparrence Enforcement Woritoring & Deterrence  Enforcement Moritoring & Daterrence  Enforcement

Pl rvsiltance rusiliance

Agents Agents | Agents

Vehicies Vehicies vehicies

ATVS ATVS A7Vs

¥ ®

Tutorial

SGMMARY REFORT BY S
RESOURCES RESOURCES
Available  Used  Utilization [%] Available  Used  Utilization [%]
Agents 295 204 68.86 Agents 271 245 90.41
ATVS® 16 12 75.00 ATVs 2% 18 73.17
Vehicles 189 106 56.08 Vehicles 157 145 9212
IACTIVITIES IACTIVITIES k
L Planned  Completed Planned  Completed t
Transportation Checks [Oper.] 24 0 Transportation Checks [Oper.] 3 4
Traffic Checks [Oper.] 64 0 Traffic Checks [Oper.] 72 30
Linewatching [Oper.] a0 18 Linewatching [Oper.] o0 60
Signcutting [Oper.] 0 0 Signeutting [Oper ] 0 a0
IADA™ Mobilizations [People] 0 4400 IADA™ Mobilizations [People] 0 0
IADA Mobilizations to Nogales [Peop 0 0 IADA Mobilizations to Nogales [Peopl 0 7680
FP&BC™ [People] 0 4,400 FP&BC™ [People] 0 0
Performance Measures Performance Measures
No. Apprehensions [People] 4400 No. Apprehensions [People] 7,680
No. Detections [People] 13,122 No. Detections [People] 12314
Ratio [%] 3353 Ratio [%] 62.37
Ao « west
¢ Casa_Grande *  ATVs: All Terrain Vehicles
cson, ¢.canteal * IADA lllegal Alien Detected and Apprehended
Glicaalet * FP&BC: Finger Printing and Background
£ Naco st Checkina
# Douglas
“ willcox
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Questions and Contact oL DoMINION

Chuck Keating, Ph.D.

Director, National Centers for System of Systems Engineering
ckeating@odu.edu

Phone 683-5753

WWW.NCS0Se.org
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