o=
., -
pors
-

Evaluating a Set-Based Design
Tradespace Exploration Process " =:=f.:f:iifiii:

Gregory Parnell

University of Arkansas

R e " 2019

L SEA

B conference on systems engineering research




UNIVERSITY OF

NSAS

COLLEGE OF ENGINEERING

1/TH ANNUAL CONFERENCE ON

APRIL 3-4 = GYSTEMS ENGINEERING
2013 RESEARCH

NATIONAL PRESS CLUB
529 14TH ST NW, WASHINGTON DC

E Al e 2019
conference on systems engineering research

Evaluating a SeBased Design
Tradespace Exploration Process

Eric Specking
Gregory Parnell

Edward Pohl
Randy Buchanan

Specking, E., Parnell, G., Pohl, E., Buchanaiiz\Rluating a Sé@ased Desigradespace
Exploration Proce&s£7th Annual Conference on Systems Engineering Research,-ApAD39

CELDi =z

Center for Excellence in
Logistics and Distribution



UNIVERSITY OF

ARKANSAS Bottom Line Up Front

COLLEGE OF ENGINEERING

Integrated Tradeoff Analytics Framework SetBased Design for Tradespace Exploration = DemonstrationModel

Descriptive Analytics Predictive Analytics Prescriptive Analytics

System Functions Performance Measures
flm, s, D,R,t ” pID,R,f,ms, i, M
Value
VID,R,m, sp,iL

Modelling &
Simulation
M|D, R, s, m, t, i Affordability
A
Threat
ey uwrce
!

llities
i|D,RfM

Scenarios
Assessment; §
T
Life Cycle Cost
CID.RM, i, L

Requirements| DDe_sign Respons®ecisions -
r CSISIO0S R|D,m,s,t Service life
Dl T L|D,R

Model-Based Engineering

SBD TSE Evaluation Method Evaluation Results

Cost vs Value Engine and Wingspan « Engine P Wingspan 10-12 Cost vs Value Engine and Wingspan . ¢.ic p wingspan 1012
100 Engine P: Wingspan 8-10 100 Engine P: Wingspan 8-10
90 * Engine P Wingspan 6-8 90 * Engine P Wingspan 6-8
80 Engine P Wingspan 4-6 TS E 1 h S B D h d | 0 Engine P Wingspan 4-6
70 Wit methodology 7 e s
* Engine P Wingspan 2-4 .
g 0 found 189design points that |2~ o -
8 o Al  Engine ingspan 10-
> * Engine E Wingspan 10-12 Oun eS|gn p0|n S a - © 50 > 5 _.{._ = B % . N &P
= 50 = . ORI 0 B 4
S . . = 40 ‘s ! .. = p A S e L et « Engine E Wingspan 8-10
T e e dominatedpoints found b : T
p S u y 30 Engine E Wingspan 6-8
30 Engine E Wingspan 6-8 . . 20
Engine E Wingspan 4-6
20 Engine E Wingspan 4-6 a genetlc algorlthl I l- 10
10 ® Engine E Wingspan 2-4
® Engine E Wingspan 2-4 0
0 139000 140000 141000 142000 143000 144000 145000 146000
139000 140000 141000 142000 143000 144000 145000 146000 Costin SK

Cost in SK _ . . ,
o Specking, E., Parnell, G., Pohl, E., BuchanaikRluating a SeéBased Desigiradespace

Exploration Proce&s£7th Annual Conference on Systems Engineering Research,-ApaD39



ARKANSAS Incorporating resilience options into

COLLEGE OF ENGINEERING DO DAN aIyS|S Of Alternatlves

Best Practices Force Modernization

Expand the design space and provide
resilience options
Identify missions, scenarios, threats and
capability gaps

ERS Focus
Better Buying Power (BBP) _
y _ Analysis of
0 Perform affordability analysis .
0 | . Alternative
5 Assessing Resilience Tradeoffs (Alternatives Reduction)
© Quantify Extend Extend
o value trade Service Service
Ra i i + space Lifetime Lifetime

pid Prototyping @ | |

& Res ponse o] Quantify uncertainty
O
5 Performmodeling and simulation
% Identify cost Identify Identify

drivers relevant performance

g illities Measures
=
o
<

Requirements Generation

High Fidelity Fully Explore & ldentify KPPs

Engineering Models
Based on SmalColin; Parnell, Greg; Pohl, Ed; Goerger, Simon; Cottam, Bobby; Specking, Eric; Wade, Zephan. (2016). Engineering
Resilience for Complex Systerhi§h Annual Conference on Systems Engineering Research Conference Proceedings.




