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Apologies

Unfortunately | have not been able to be
with you today...

...but | am joining Virginia Tech in August as
a junior faculty after 10+ years in the space
industry...

...and have not been able to secure funding.

| hope to meet you in next IW and |S!
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Defining a problem NCost

The audience shall
congratulate

the presenter.

OQutput = 2 x Input A + Input B
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Regs or objectives conflict o

#Solution space

Requirement set
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entify them?

Expert

daSsessmen
Low effectiveness High effectiveness
Low effort High effort
Before architecture Design exists
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A solution

SYSTEMS THEORY COMPLEXITY SCIENCE SYSTEMS ENGINEERING METHODS

CONCEPT
DEVELOPMENT

Conceptual solution
To-be situation

Formal language &
Definitions

Initial models Initial models

DETAILED SOLUTION
PROOF APPLICATION

Heuristics Tension matrix Max-Neef
& based

Elemental categorization
Numerical _ o
: Problem complexity decomposition method
relations
|

RESEARCH
VALIDATION

|

Effectiveness validation

Calibration

v

Completeness
validation
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 Who

No answer 5-10 years
15%

>25 years
15%

15-25 10-15
years years
23% 39%
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Questionnaire:

How

- Positive and negative range
- Narrative discussion
- 0% to 100% agreement
- After pilot tests to ensure reliability
- Based on requirement partition

Contlict type

Functional

Performance reqs

Resource =

Interaction

reqs reqs
Functional reqs Cl 2 C3 C4
Performance reqs C5 C6 7
Resource reqs C8 9
Interaction reqs C10
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Results: program failure

Conflict type FUNCTIONAL PERFORMANCE RESOURCE REQ INTERACTION
FUNCTIONAL 0.53 0.53
REQ

PERFORMANCE 0.65

REQ

RESOURCE REQ

0.43
INTERACTION
REQ
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Results: program success

LACK of conflict FUNCTIONAL | PERFORMANCE | RESOURCE REQ | INTERACTION
type REQ REQ REQ
FUNCTIONAL

REQ

PERFORMANCE

REQ

RESOURCE REQ 0.35

INTERACTION 0.35
REQ
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Heuristics NCOSE

A conflict may exist when two or more
requirements oblige the system to...
» Operate in two or more phases of matter.
« Compete for the same resource.
« Satisfy opposing directions in laws of

physics.
« Satisfy logical contradictions.

« Satisfy opposing directions in laws of
society.
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A few examples INCOSE
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Seeding a method
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Method effectiveness

SPACE MISSION
ANALYSIS
AND DESIGN

Third Edition

James R. Wertz
and Wiley J. Larson
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In order to be fair with the presenter, please
feel encouraged to send your questions to:

asalado@vt.edu

Or

asaladod@stevens.edu
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