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Systems Engineering Transformation
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SET Framework

+ Elimination of paper CDRL artifacts and
large-scale design reviews

+ Continuous insight/oversight via digital
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MBSE Integration Example
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MBSE Integrated Model Framework Example
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Phoenix Integration Brings A Team
with 20+ Years Of MBE & MBSE
Experience To Customers
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ModelCenter is an Integration Conductor
for both MBE and MBSE
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ModelCenter’s 3 Major Components
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ModelCenter Integrate
ModelCenter® Integrate * Automate

DRIVES PRODUCTIVITY o I n teg rate

f\ccuratgly exe.cute more simulations ° TO Create a Workflow

in less time, with fewer resources »

ModelCenter Explore
ModelCenter® Explore * |terate The Workflow
DRIVES INNOVATION ° Design Studies

Understand the design space, make better

decisions, and find optimal so'lutions » ® Optl m I Zatl O n S
* Risk/Reliability

ModelCenter MBSEPak

ModelCenter ® MBSEPak * Integrate Systems
ENARLES Mpse Engineering Models with

Integrate your SysML architectural

model with engineering analysis tools » DO m al n EX p ert M O d el S .
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ModelCenter Integrate
Integrate Any Simulation via an easy to use GUI
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Sample Multi-Disciplinary Workflow
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A ModelCenter User Can...

* Integrate just about any software solution — COTS or Home Grown software,
* Integrate and update CAD and SysML solutions as part of a workflow,
» Perform DoE, Probabilistic, Optimization, and Sensitivity Studies on the workflow,
* Allows nesting of existing workflows,
..So your organization can create a more robust, high fidelity analysis and design.
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Model as a Service (MaaS) OEM & Supply Chain Benefits
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FORTRAN

& Finite Element
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29

Utilize MaasS to Share the Execution of Models but NOT the IP (Intellectual Property)
Across Your Organization & Supply Chain
IP is kept LOCAL, as only Key Parameters and Results are passed.

Automated
Workflow
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MaaS Maturity Through Time (X) & Supply Chain Connectivity (Y)
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How Does MBE/MBSE Integration Work?
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Integrated Workflows are created through the ModelCenter graphical environment.
Models and Workflows can be integrated from any location world-wide.

Inputs and Outputs of a Software Solution are easily stitched together.

Workflows can then be “Played” with new inputs through the click of a button.
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Create and Automate Workflows
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 ModelCenter Explore
i B  Iterate The Workflow
odelCenter® Explore . .
DRIVES INNOVATION ¢ DeSIQn StUdIeS
Understand the design space, make better ® Op tl m I Zatl 0 n S
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MDAO In Decision Making
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Reducing the Variables via Design Sensitivity Analysis

Global Product Data Interoperability Summit | 2018

PHOENIX
Increase design maturity
The principle
arablen area of ptimum +
analysis model DOE + experiments RSM RSM model g|0ba| analysismodel  |OCAl optimum robustness

MOO MOO analysis

Sensitivity
Analysis

Reduction of
Variables via

iges \ —
e : \ \'/
approximation of behaviour wtight
— to enhance Pirfon'nance find optimum

=il L cC

| el 0

= : D

= - . 1|| o

. o _ r e ] cont \ ! .//" cont g_

= R = el N o

El i = | [El 11iifa i s i @
IGE

) . - — find area UI global Pareto fmnt Ehe,':k rul?u:j;tness wrt o

explore boundaries determine driving optimum variance in input 73

parameters o

=]

/ =

=

’] 8 Copyright 2018 Fokker Aerostructures B.V. —- Max Markestein — 2018 International Users’ Conference I 101

< =

=

1]

=

GLOBAL PRODUCT DATA BOEING is a trademark of Boeing Management Company

? 5': IU ”MI RASI I b 1 Copyright © 2018 Boeing. All rights reserved.

z;! ELYSIUM m NORTHROP GRUMMAN @aaflﬂa Copyright © 2018 Northrop Grumman Corporation. All rights reserved.

e D ... W ey RSRR e — GPDIS_2018.ppt | 16



ModelCenter Data Explore (Tradespace Visualizer)
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ModelCenter Risk/Reliability Analysis Benefits
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* INTEGRATION

 ModelCenter MBSEPak

ModelCenter ® MBSEPak . Integrate SyStemS
S Engineering Models

Integrate your SysML architectural

model with engineering analysis tools » With DO m ai n EX p ert
Models.
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MBSE — Moving System Engineering from Document to

Authoritative Source of Truth
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MBSE in a Nutshell
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MBSE - SysML
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The Four Pillars of SysML
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Phoenix Integration

ModelCenter©

Copyright © 2018 Northrop Grumman Corporation. All rights reserved.

-".W i.||I--I:.I|.:||I:-ll.l;-.l|‘:.-:.l-l|I Iu-lalu:\ 2 0 1 8 BOEING is a trademark of Boeing Management Company
¥ A8 UMMIT Copyright © 2018 Boeing. All rights reserved.
) GPDIS_2018.ppt | 22

e L

2 ELYSIUM m NORTHROP GRUMMAN O woEnve

+ ELYSIUM 3., | ——



Today: Connect SysML with Engineering Analysis
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Design Exploration with MBSE integration
SysML Model to ModelCenter
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Design Exploration with MBSE integration

SysML to ModelCenter
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Responding to a Change Request with MBSE integration
ModelCenter to SysML Model
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Responding to a Change Request with MBSE integration

ModelCenter with SysML model
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Stevens Institute / NAVAIR Study

Global Product Data Interoperability Summit | 2018
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o Si n g I e SO u rC e Of Tr u t h Transforming Systems Engineering through Model-Centric Engineering
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domain/physics models
* Method for Model Integrity

« Systems Engineering (SE)
activities... in the context of
a Digital Thread.

Blackburn, Mark, et al. SERC, 2018-TR-103: http://www.dtic.mil/dtic/tr/fulltext/u2/1048002.pdf
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Why Did You Choose ModelCenter?

Global Product Data Interoperability Summit | 2018

"During our earlier analysis with NAVAIR, when we
went out and visited industry, government, and
academia... We interacted with over 30 organizations,
21 onsite visits... they all used ModelCenter.”

Dr. Mark Blackburn, Ph.D. — Stevens Institute
Systems Engineering Research Center (SERC)

Applications for Three Research Use Cases in Model Centric Engineering using ModelCenter and MBSEPak
STEVENS INSTITUTE OF TECHNOLOGY
https://www.phoenix-int.com/applications-three-research-use-cases-model-centric-engineering-using-modelcenter-mbse-analyzer/
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