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ModelCenter®: The Framework for Model Based Engineering 1




W 4 PHOENIX

* Prototyping and Winning New
Programs and Special Mission Aircraft

« Leveraging Investments in Game
Changing Technologies

« Improvements & Derivatives of Existing
Products
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4~ EXPEDITE Goals &2 PHOENIX

EXPanded MADO for Effectiveness-based Deslgn TEchnologies

* 42 month, $6.8M CRAD with the AFRL RQVC Multi-Disciplinary Science and
Technology Center (MSTC) which seeks to advance the state of the art of
aircraft conceptual design

* High level EXPEDITE technical goals include:

* Expand the conceptual design process to integrate signature management and
operational analysis to develop design methods for effectiveness based

* Unifying multidisciplinary design teams that collaborate across geographic
distances.

e Bringing time-domain design models into a computationally efficient MADO
design framework
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Aero, Stability &
Control, and
Propulsion all,__—
have different
fidelity levels to
switch between

Uncertainty

Quantification
requires
switching to

probabilistic
analysis

Effectiveness Based Design

Parametric Geometry
HPC Modeling

The Classics

Expanded Mission
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S&C
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Path/State Dependency

Cost Metrics
Reliability Metrics
Mfg. Metrics

Operational Assessment

Baseline and
unclassified
expansion defines

™~ the vehicle and

performance

Signature
Management and
Operational
Analysis define
mission
effectiveness




e Conceptual Design ' PHOENIX

Engineering
Change

Validation
Testing

Supplier | <<

Engineering
Approval

Weeks to Months

Contracts
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¢ 4 Collaboration Options ¥ FHoENX
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MC 12 Features

* Exploring new approaches to dist comp.
* Modeling practices
* Relative paths
* Black Box technology

* Best practices to improve productivity
* Improving development methods for MC integration

* Business model changes for increased advanced feature
availability
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Analysis Black Box

Inputs Definition

Outputs Definition

Analysis Implementation

Black Box Inputs

Specialized Inputs
Black Box Outputs

Specialized Outputs

A BLACK BOX
DEFINES AN
INTERFACE THAT
EACH VERSION
OF A
COMPONENT
MUST
IMPLEMENT




4. BLACK BOX MODELING - APPLICATION
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* INTEGRATIO

UNDERLYING IMPLEMENTATION
VARIES ACCORDING TO
ENGINEERING NEEDS

IMPLEMENTATION CAN BE
SELECTABLE AS A DESIGN
VARIABLE

WITH PERFORMANCE
MEASUREMENT, WE CAN THEN
APPLY EXPERIMENTAL DESIGN TO
UNDERSTAND AND IMPROVE
IMPLEMENTATION DECISIONS
THROUGHOUT DESIGN LIFECYCLE
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