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It Takes 3 Things to Execute MBSE

( «requirement» )
'MBSE Execution Requirements'

documentation
MBSE practitioners shall make the following selections as part of project pre-planning.

N J
( «requirement» ) ( «requirement» ) ( «requirement» )
'Select Architecture Modeling Language' 'Select Architecture Modeling Tool' 'Selecta MBSE Methodology'
documentation documentation _documentation

MBSE practioners shall selecta MBSE practitioners shall select a MBSE practitioners shall selectan

descriptive modeling language suitable descriptive modeling tool compatible MBSE methodology to guide the

for capturing the system architecture. with the selected modeling language. development of the architecture

model which is compatible with ...

N\ J N\ J N\ J
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It Takes 3 Things to Execute MBSE

|

«requirement»
'MBSE Execution Requirements'
documentation
MBSE practitioners shall make the following selections as part of project pre-planning.

( «requirement» ) ( «requirement» ) @ «requirement» )
'Select Architecture Modeling Language' 'Select Architecture Modeling Tool' 'Select a MBSE Methodology'
documentais a i
MBSE practioners shall cta descriptive MBSE practitioners shal MBSE practit lectan
modeling language s le for capturing descriptive modelin compatible MBSE metho

ling language. development of t|
model whichis c atible with the
selected modeli guage and
supported by the S€lected modeling
tool.

(& J G J (& J

with the selqgted
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Formalizing the Use of the Architecture Model

«use case»
'utilizing a self-consistent descriptive model of the system'

«include» «include» «nclude» «include» «include»
«use case» ’ | «use case» . . «use case» «use case» «use case»
' . . . Toyemn f
develop enough content to meet evelop no more content thanis e g e 'execute projects with a wide range provide a shared basis of
current analysis needs' required to meet current analysis of team sizes' model-based communication'
needs'
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The Need for a Methodology Is Even Stronger
When We Zoom Out to the Level of Digital Engineering

«action def»
'Implement Digital Engineering Practices Process'

«parallel state»

'Implementing Digital Engineering Practices' : Implementing Digital Engineering Pactices Process

® -

«state»

>> 'Transforming Culture and Workforce'

AN N /l\ /|\

«state» | l l
>> 'Formalizing Development, «state» |
Integration, and Use of Models' | =>>'Incorporating Technical I
| Innovation' |

| «state»

«state» >> 'Establishing Infrastructure
=>>'Providing an Authoritative and Environments'
Source of Truth'

Implementing Digital Engineering
Practices continues until Project
End is signaled.
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Bernard Dion, Ph.D.

Fellow @ Ansys, part of Synopsys

* Over 40 years of working in Safety-critical Embedded Systems

* Secretary of DO-330 Tool Qualification Subgroup (RTCA SC 205/D0-178C)
*  Member of SAE G-34/EUROCAE WG-114 Al/ML in Aviation

* Supported the certification of dozens of Aircraft Systems (Airbus, Boeing,

Embraer, General Electric, BAE Systems, etc.)

* Ansys Digital Engineering Methodology Co-lead

J Simmons, Ph.D.

Digital Engineering Consultant
* Over 15 years in Digital/Systems Engineering
* Expertin M&S Automation for Multi-Disciplinary Analysis & Optimization

* Supported all corners of the US Aerospace Industry: US DoD, Air Force,
Navy, Army, NASA, Northrop Grumman, Lockheed Martin, Boeing, etc.

* Ansys Digital Engineering Methodology Co-lead
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What is a Well-Defined Methodology?
Top-Level Requirements for Methodically Developing a Methodology
How Does One Go About Developing a Methodology

How We Used the Methodology to Develop the ‘eVTOL Air Taxi’
Example
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What is a Well-Defined
Methodology?
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What Is a Well-Defined Methodology?

«partdef»
TechnicalGuidance

T T

«partdef» P — «part def»
Process Library
«part def»
MbseMethodology
«part» «part»
methodologyProcesses : Process [1.] methodologyLibraries : Library [1.*]
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What Is a Well-Defined Methodology?

«partdef»
TechnicalGuidance

T T

«partdef» «partdef»
—> ModelContentTemplate < — — = — Worklnstructions <F—
«part def»
MbseMethod ology
(" «part» A
methodologyLibraries : Library [1.*]
structure
( «pa rt» «pa rt» w
k Atemplates : ModelContentTemplate [1.] Aworklnstructions : WorklInstructions [1.*] J
o J
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The Ansys Digital Engineering Methodology
Is A Well-Defined Methodology

«action def»
'Support and Oversee Systems Engineering Process'

/i\ N\ N
| |
| | |
| | |
| | |
| | |
«action def» «action def» «action def»
Develop System Process L > 'Implement Digital Engineering 'Analyze System Architecture
Practices Process' < — — Process'
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10 Digital Engineering Methodology’

% Digital Engineering Methodology Handbook' ‘

"Volume 1: Overview'

'1.32 Requirements for Content Management and Styling' ‘

14 Digital Engineering Methodology Stakeholders' ‘

'1.3.1 Methodology Glossary and Bibliography" ‘

"1 Introd uction'

2 Requirements for Utilizing the Ansys Digital Engineering Metho...

3 Overview of the Ansys Digital Engineering Methodology’ ‘

4 The Digital Engineering Methodology Stakeholders’ ‘

'5 Digital Engineerir Glossary and Biblic 3 ‘

1.2 Digital Engineering Methodology Processes' ‘

"Volume 3: User Guide'

1 The Ansys Digital Engineering Methodology Library" ‘

** The Ansys Digital Engineering Methodolog
Is A Well-Defined Met

'1.5 Digital Engineering Methodology Library" ‘

2 The Support and Oversee Systems Engineering Library' ‘

3 The Develop System Library’

4 The Implement Digital Engineering Practices Library’

5 The Analyze System Architecture Libary" ‘

'152 The Support and Oversee Systems Engineering Library' ‘

'1.5.3 The Develop System Libras

'1.5.4 The Implement Digital Engineering Practices Library' ‘

'15.5 The Analyze System Architecture Library" ‘

‘Volume 2: Technical Guide'

1 The Ansys Digital Engineering Methodology Processes’ ‘

'1.22 The Support and Oversee Systems Engineering Process'

The Develop System Process'

2 The Support and Oversee Systems Engineering Process'

3 The Develop System Process'

'1.2.4 The Implement Digital Engineering Practices Process'

4 The Implement Digital Engineering Practices Process' ‘

'1.25 The Analyze System Architecture Process’ ‘

5 The Analyze System Architecture Process’ ‘

"Volume 4: Customization Guide'

1c ing the Ansys Digital Engineeri ‘

'2 Defining MBSE and MBSE Execution Requirements' ‘

3 Defining MBSE Methodology'

H-

L6 Digital Engineering Methodology Requirements'

'1.6.1 Defining MBSE'

'1.6.2 Defining MBSE Methodology'

4 The Develop Methodology Process'

'1.6.3 The Develop MBSE Methodology Process" ‘

. -

>l ...

5 The Ansys Digital Engineering Methodology Specification’

'16.4 Methodology Specifications’

\.
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Top-Level Requirements for the
Methodically Develop a Methodology

Use case
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Top-Level Requirements: Meeting Stakeholders Needs

«requirement»
'Ansys Digital Engineering Methodology Capabilities'

documentation
Utilizing the Ansys MBSE Methodology shall provide the following capabilities.

[} )

«requirement»
'Model-Based Methodology'

«requirement»
'Methodology Customizability"

extensive set of processes, constructs, and templates. users.

«requirement»
'Digital Engineering'

«requirement»
'Generation of Methodology Handbook'

documentation
The Digital Engineering Methodology shall facilitate the integration of disciplines other
than Systems Engineering.

documentation
The Methodology Model shall support generation of documents and presentation of formatted
Methodology Handbook artifacts for use by methodology stakeholders.

documentation documentation
The Digital Engineering Methodology shall provide in a Model-Based manner an The Digital Engineering Methodology shall be usable as is or be customizable by Ansys or by its final
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‘'Model-Based Methodology

«requirement»
'Model-Based Methodology"

L/

documentation
The Digital Engineering Methodology shall provide ina Model-Based manner an extensive set of processes, constructs, and templates.

«partdef»
MbseMethodology

structure

«comment»
doc

Provides users with guidance on how to effectively utilize a model to perform Systems Engineering.

«part» «item» )
methodologyProcesses : Process [1.*] methodologyViews : Method ologyViews [1.]
structure structure
«part» «part» «item» «item» «item»
AmodelingApproachDefinitions : AmodelPatternDefinitions : Awork|nstructionFlowCharts : AworklnstructionFlowCharts : Autorials : TutorialDocument [*]
ModelingApproach [1.*] ModelPattern [1.*] WorklnstructionsFlowChartDiagram [*] WorklnstructionsFlowChartDiagram [*]
J
«part» N
methodologyLibraries : Library [1.]
structure
| wpar ) X «part» «part» «party
"worklnstructions : WorkInstructions [1.] Atemplates : ModelContentTemplate [1.] Aexamples : ModelLibraryExamples [1] AtrainingMaterials : Training [1.*]
incose.org | 16
J



Digital Engineering

«requirement»
'Digital Engineering'

L J

(&

documentation

The Digital Engineering Methodology shall facilitate the integration of disciplines other than Systems Engineering.

«partdef»
'Digital Environment'

«part»
'<ASoT>': ASoT

items

Atruth : Content [1.%]
AapiView : View

inout *api:
ViewlInterface

in AviewReceiver
ViewlInterface

[

«part»

'<Software View Producer>': Software View...

items

AconsumedViews : View [1.7]
AproducedView : View

j__/

out AviewGiver:
ViewlInterface

‘<Human View Consumer>'
:Human View Consumers

Creating a View with a Software View Producer from ASoT hosted Truth for Human Consumption

H incose.org | 17




' Methodology Customizabili

( «requirement»

'Methodology Customizability'

L/

documentation
The Digital Engineering Methodology shall be usable as is or be customizable by Ansys or by its final users.

S

«action def»
'Develop System Process'

o

«action»
'Define Stakeholder Needs': Define
Stakeholder Needs Process

AV

«action»
'Analyze System Requirements'

A\

«action»
'Design System Architecture'

V

®

«action»
'Transition System'

«action»
"Validate System'

«action»
"Verify System'

N
1
1

«action»
'Implement System' - =

«action»
'Integrate System'

incose.org | 18



srequirements =3
of

dacumentation

T Model shall suppart ion of documents and ion formatted artifacts for use by

4 sitems =3

View :
structure
7 THE DEVELOP SYSTEM PROCESS
witems T STARENR D NGB DG M B R
prelude : Narrative [1] := prelude Tha el tng e A bt
structure The Inputs 10 s DOCes are:
T —
scomments T T
prelude T T —
[ P ——
The fallowing action definition describes = gy of Serws. e = bibbogeagty resoed bo the rier oo, = e wih P
the process to be followed to define the: saehuiders
Stakehalders Meeds. ¢ Sheaysim snerationl concepts
The inputsto this process a... ==

........... . R Ve ey
s e o _—~—— L

&

sitems

postlude : Narrative [1] :» postlude Figpors 8 Onkine Stabmbaldars Mamds Proces

W e e these cen proccss i i the Sllowing sbcctions.
structure

=comments
postlude

Ve now define these eleven process
staps in the following sub-sactions.

e
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How Does One Go About
Developing a Methodology
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Following Industry Standards

«item»
'is0.s€2023": Reference [1]

>> bibtexEntry = "organization = "International Organization for Standardization", title =...

>> type = "manual’

attributes

INTERNATIONAL 1S0/
STANDARD IEC/IEEE
15288

Secsnd sdinian.
202308

Systems and software engineering —
System life cycle processes

au logierel — @
stéme
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Taking Notes in the Methodology Model

«item» «item»
'is0.5€2023" : Reference [1] 'Overall Process Outcomes' : Citation [1]
attributes attributes
>> bibtexEntry = "organization = "International Organization for Standardization", title =... >>pages="63"
>>type = "manual” —_ =>> reference = "iso.s€2023"
AN
|
|
INTERNATIONAL 150/ 'Identif«ctzzren;“tael:‘;olders' k
STANDARD IEC/IEEE v
15288 1) Identify the stakeholders who have an interest in the solution throughout its life

Second edision
202808

Systems and software engineering —
System life cycle processes

— Processua du g i
apatéme

cycle.

NOTE 1 This includes individuals and classes of stakeholders who are users,
operators, supporters, developers, producers, trainers, maintainers, disposers,
acquirer and supplier organizations, parties responsible for external interfacing
entities, regulatory bodies, and others who have a legitimate interest in the system
solution. Where direct communication is not practicable (e.g. for consumer
products and services), rep ives or desi proxy stakeholders are
selected.

incose.org | 22



Analyzing These Notes

)

Where direct ion is not le proxy stakeholders are selected .
Thus, one class of stakeholders is the stakeholder proxy class.

«item» «item»
'is0.5€2023" : Reference [1] 'Overall Process Outcomes': Citation [1]
attributes attributes
>>bi y = "organization = "Ir ional Organization for title =... >>pages ="63"
>> type = "manual" — >> reference = "is0.5e2023"
N
\
|
13
INTERNATIONAL ISO/ 'Identif;iﬁemsmt:l?eholders' h
STANDARD 1EC/IEEE
15288 1) Identify the stakeholders who have an interest in the solution throughout its life
cycle.
NOTE 1 This includes individuals and classes of stakeholders who are users,
‘ T> operators, supporters, developers, producers, trainers, maintainers, disposers,
acquirer and supplier organizations, parties responsible for extemal interfacing
| || entities, regulatory bodies, and others who have a legitimate interest in the system
‘ ‘ solution. Where direct communication is not practicable (e.g. for consumer
Systems and software engineering — | products and services), rep oY BIoXY e
System life cycle processes selected.
- - ||
satime L
| | «comment» k
| ‘ ‘Stakeholder Classes'
‘ | keholders fall into specific stakeholder classes including but not limited to:
__| users, operators, supporters, developers, producers, trainers, maintainers,
| disposers, acquirer and supplier organizations, parties responsible for external
| interfacing entities, and regulatory bodies
\
\
| «comment»
o 'Stakeholder Proxy Class'
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Creating Methodology Content Based On This Analys

«item» «item»
| 'is0.5€2023" : Reference [1] | 'Overall Process Outcomes' : Citation [1]
attributes attributes
=>> bibtexEntry = "organization = "International Organization for Standardization", title =... >>pages="63"
>> type = "manual” —_ >> reference = "is0.s€2023"
N
|
|
«comment»
gﬁgi%ﬁﬁgONAL lEC/{:g}é 'ldentify the Stakeholders'
15288 1) Identify the stakeholders who have an interest in the solution throughout its life
cycle.

Second edition

Systems and software engineering —
System life cycle processes

Ingérierie des systémes et du logiciel — Processus du eyele de vie du

NOTE 1 This includes individuals and classes of stakeholders who are users,
operators, supporters, developers, producers, trainers, maintainers, disposers,
acquirer and supplier organizations, parties responsible for external interfacing
entities, regulatory bodies, and others who have a legitimate interest in the system
solution. Where direct communication is not practicable (e.g. for consumer
products and services), representatives or designated proxy stakeholders are
selected.

«comment»
‘Stakeholder Classes'

Stakeholders fall into specific stakeholder classes including but not limited to:
users, operators, supporters, developers, producers, trainers, maintainers,
disposers, acquirer and supplier organizations, parties responsible for external
interfacing entities, and regulatory bodies

«partdef»
AbstractStakeholders

r
|

«comment»
'Stakeholder Proxy Class'

Where direct communication is not practicable proxy stakeholders are selected.
Thus, one class of stakeholders is the stakeholder proxy class.

T

«partdef»
AbstractProxiedStakeholders

incose.org | 24



The Develop Methodology Process

«action def»
'Develop Methodology Process'

outtopLevelProcesses :
DescribedIdentifier [1.]

out methodologyModel :
ArchitectureModel [1]

«action»
= 'Decompose the Methodology into
Its Top Level Processes’

«action»
'Create New Methodology Model'

V. in Devel

«action» < Describedldentifier [1."]

inout processesToDevelop :
Describedldentifier [1.]

«action»
‘Collect Processes to Develop*

'Select Next Process to Develop'
out nextProcessToDevelop :
Described|dentifier [1]

out subProcessesToDevelop :

out "methodologyProcess :

TechnicalGuidance [1]

TechnicalGuidance [1]

| ::\pro_cessToReg_arch. Described|dentifer '] TechnicalGuidance [1]
'Development is )
complete?' «action» «action»
777777777 'Research the Process' -————— 'Develop the Process': Develop
No = hodology Process Process
{7 inout "proc: h
Yes out proc arch : :ResearchNotésList [1]
! ResearchNotesList [1] |
é in hodol ess: N '
«action» . «action»
'Develop the Library': Develop inAprocessResearch : 'Develop the Views': Develop
Methodology Library Process ResearchNotesList [1] Methodology Views Process
out ibrary ! in brary:

out “meethodologyViews :
~ ~TechnicalGuidance [1]

in methodologyViews : -

in methodologyLibrary : TechnicalGuidance [1]

TechnicalGuidance [1] inmethodologyProcess :

TechnicalGuidance [1]

'Collect Methodology Technical
Guidance'

«action»

—————————————— 'Publish New Method ology Component -_———————
e P

into

TechnicalGuidance [1] K

TechnicalGuidance [1]

0

out methodologyModel :

A

Archite

LV

inout methodologyModel :

ctureModel [1]

e

1[1]
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inout
processResearch:
ResearchNotesList [1]

«action def»
'Develop Methodology Process Process'

\Vi

in processResearch :
ResearchNotesList [1]

-
C

—)

«action»

out modelPattern :
'Develop Model Pattern'

TechnicalGuidance [1.7]

b_)

in processResearch :
ResearchNotesList [1]

\V2 inmodelPattern:

«action» TechnicalGuidance [1.*]

'Develop Modeling Approach’ ;:R}

~

out modelingApproach :

: TechnicalGuidance [1.]
I

)
inout proc h: \/ . .
ResearchNotesList [1] «action» in modelingApproach :
‘Analyze Model Pattern and Modeling TechnicalGuidance [1.7]
Approach'
T I inmodelPattern::
I TechnicalGuidance [1.7]
I
I
A2 inmodelingApproach:
«action» TechnicalGuidance [1.*]

'Assemble Methodology Process'

inmodelingPattern :
TechnicalGuidance [1.*]

3

5—’ out methodologyProcess

T : TechnicalGuidance [1]

®

2

evelop Methodology Process Process

out methodologyProcess :
TechnicalGuidance [1]

incose.org | 26



The Develop Methodology Library Process

«action def»
'Develop Methodology Library Process'

in processResearch :
in processResearch : ResearchNotesList [1]
ResearchNotesList [1] [

«action»
'Develop

out modelContentTemplates :
Techni i [E8y]

in methodol

ess:
TechnicalGuidance [1] )

in methodol

ess:
TechnicalGuidance [1]

inmodelContentTemplates :
TechnicalGuidance [1.*]

«action»
'Develop Work Instructions'

in methodologyProcess :
TechnicalGuidance [1]

out worklnstructions :
TechnicalGuidance [1.*]

J in modelContent

TechnicalGuidance [1.]

«action»

outexamples : 'Develop Examples' i

in workinstructions :

TechnicalGuidance [1.*] TechnicalGuidance [1.*]

in modelContentTemplates :
TechnicalGuidance [1.%]

«action»

out trainingMaterials : 'Develop Training Materials'

TechnicalGuidance [1.7]

in worklnstructions :
TechnicalGuidance [1.*]

in traini als @ V

TechnicalGuidance [1."] A il’\w_ol'klns.tmctions;
‘Assemble Library" TechnicalGuidance [1.”

inexamples:
TechnicalGuidance [1.”]

out methodologyLibrary :
TechnicalGuidance [1]

out methodologyLibrary :
I i i [
=)
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)

INCOSE graphical view of
i [systemUnderDesignName]
SAM Template (inout param)

Example
Work Instruction
Based on Utilizing

inout '[systemUnderDesignName] SAM' :

a Template gl |

in subSystemsNames :

‘Initialize Package Hierarchy’ Library prepedentet 5—63

‘Create Level 1 WBS Item Package’ Work Instruction

‘[systemUnderDesignName] SAM’ Template

graphical view of
[Subsystem 1] name
to be updated(out param)

'Create Level 1 WBS Item Package Process'

«action def»

'Capture Level 1 WBS
Item Package Method"

o

<

I 'Utilizing the' [systemUnderDesignName] SAM' Template"
!

«action»

'Capture Level 1 WBS Item Package Utilizing Templates'

e

«item»

inout '[systemUnderDesignName] SAM': SysmlPackage

structure

)

«item»

inout '1.0 [SystemUnderDesignName]' : SysmlPackage

structure

«item»

out'1.2 [Subsystem 1]': Sysm|Package

o

V.

«action»

'Replace [Subsystem 1] by the value of the first subsystem
name in package ‘1.2 [Susbsystem 1]’ and in its hierarchy
(incl. within 'WBS Dictionary Entry' diagrams)'

|
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How We Used the Methodology to
Develop the ‘eVTOL Air Taxi’ Example
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The Work Breakdown Structure (WBS) Approach
for ‘eVTOL Air Taxi’ (1/2)

¥ (]'eVTOL Air Taxi'
» 3;:, Import Ansys Digital Engineering Methodology
¥ [ 'eVTOL Air Taxi SAM'
» [7'0.0 Start Here'
¥ 1'1.0eVTOL Air Taxi’

¥ £7'1.0eVTOL Air Taxi'
» [ Diagrams
» (1.1 Systems Engineering for eVTOL Air Taxi’
» (7 '1.2 Aircraft System, Integration, Assembly, Test and Checkout'
» 57 '1.3 Air Vehicle'
» 7 '1.4 Payload/Mission System’
» 315 Ground/Host Segment’
» [ '1.6 Digital Environment for eV TOL Air Taxi'
» £ 1.eVTOL Air Taxi WBS Dictionary’ v (3 '1.3Air Vehicle
> D Diagrams
» (3 '1.3.1 Systems Engineering for Air Vehicle'
» £3'1.3.2 Air Vehicle Integration, Assembly, Test and Checkout'
» [7'1.3.3 Air Frame'
» (3'1.3.4 Propulsion’
» (3 '1.3.5 Vehicle Subsystems’
» (7'1.3.6 Avionics'

Using ‘Initialize Package Hierarchy’ Library
and MIL-STD-881f Appendix A
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The Work Breakdown Structure

for ‘eVTOL Air Taxi’ (2/2)

¥ (3'1.3.5 Vehicle Subsystems
» D Diagrams
» (7'1.3.5.1 Systems Engineering for Vehicle Subsystems'

» (3'1.3.5.3 Flight Control Subsystem'

» £9'1.3.5.4 Auxiliary Power Subsystem'

» {£7'1.3.5.5 Electrical Subsystem'

» '1.3.5.6 Crew Station Subsystem'

» ('1.3.5.7 Environmental Control Subsystem’
» £'1.3.5.8 Rotor Subsystem'

» (£3'1.3.5.9 Drive Group'

'1.3.5.8 Rotor Subsystem'

(WBS) Approach

» (77'1.3.5.2 Vehicle Subsystems Integration, Assembly, Test and Checkout'

Agile Systems Engineering (User Stori

Using ‘Utilize Agile Development

Methodology” Library

—r

'1.3.5.8.1 Systems Engineering for Rotor Subsystem'

'1.3.5.8.1.1 Supportand Oversee Systems Engineering for Rotor Subsyste...

'_1. Stakeholder Needs for Rotor Subsystem'

» £3'1.3.5.8.1.1.1 Planning Technical Activities'
» 3'1.35.6.1.1.2 Managing Requirements'
» (7'1.3.5.8.1.1.3 Ensuring Configuration Management Compliance’
» ('1.35.8.1.1.4 Supporting Technical Assessments'
» £3'1.3.5.8.1.1.5 Supporting Decision Analysis"
f » £3'1.35.6.1.1.6 Managing Risks'
» (3'1.35.8.1.1.7 Managing Interfaces’
» £3'1.3.5.8.1.1.8 Managing Data'

'_2 .System Requirements for Rotor Subsystem"

'1.3.5.9.1.2 Develop Rotor Subsystem'

» ('1.35.8.1.2.1 Define Stakeholder Needs for Rotor Subsystem'
» £1'1.35.8.1.2.2 Analyze System Requirements for Rotor Subsystem'
» £31°1.35.:8.1.2.3 Design System Architecture for Rotor ]
> £7'1358.1.24 Rotor '
N » £31°'1.35.8.1.25 Integrate Rotor Subsystem’
» ['1.35.8.1.2.6 Verify Rotor Subsystem’
» £3°'1.35.8.1.2.7 Validate Rotor Subsystem'
» £3'1.35.8.1.28 Transition Rotor '

'_3. Rotor Subsystem Architecture' ‘

Published
Architecture
Model Elements
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erifying that Rotor Noise Complies with

nvironmental Regulation (1/2): Digital

Environment

«partdef»

'Digital Environment for eVTOL AirTaxi'

L

«part»
'Ansys Mechanical' : View Producer

>>

| «part» ( «part» W ( «part»
'PTC Codebeamer' : ASoT 9 Pg . - ' " Vi
'Ansys SAM' : ASoT PySAM>> in Scenario > 'Ansys STK': View Producer
structure structure api' viewReceiver structure
Requirements Scenarios
in'>>api' out 'PySAM:> dtem» simulationResults
api' . . . . out simulationResults =>>
requirements [*] > truth 'System Architecture Model' [*] :>> truth in'PySAM:>> ViewGiver
api'
Requirements
in noisePattern
‘Noise Pattern'
in noiseRequirements
>>viewReceiver out
noisePattern
e «part> = ( «part> R (
'Ansys MolelCenter': View Producer 'Ansys Workbench': View Producer
structure out modelCenterWorkflow in modelCenterWorflow structure outsi Si i insi
s %'EWG"’Q' Workflow >> viewReceiver Parameters'
- >
'Noise
"Nois J Pattern’
in eVTOLAIrTaxiCAD : CAD 7= Noise Pattern
)

in noisePattern

out noisePattern

npisePattern

structure

incose.org | 32

>> viewGiver

>>viewGiver



I@E
Verifying that Rotor Noise Complies with
Environmental Regulation (2/2): NVH Analysis

Cabin and Ground Noice at Cruise Cabin and Ground Noice at Landing
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Verifying that the Rotor Subsystem Complies with
Safety Regulation (1/2): Digital Environment

«partdef»
'Digital Environment for eVTOL AirTaxi' >

«part» «part»
'PTC Codebeamer : ASoT oS 'Ansys SAM' : ASoT
out 'Py ot
§ in 'PySAM:>>
structure Requirements {J_\ structure Zp i
v‘ in'>>api'
. in PySAM > out 'PySAM:>>
out >> api . api api...

«item» Requirements

«item»
'System Architecture Model' [*] :>> truth

requirements [*] =>> truth j,}

Architecture Architecture
N Requirements
Requirements
«part»
'Ansys medini Analyze': View Producer
out requil
>>viewGiver SIS

(e

in architecture :>> .
fewReceiver incose.org | 34

in'requirements:>: 5:
viewReceiver' it 'architecture >>

viewGiver'
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Verifying that the Rotor Subsystem Complies with Safety
Regulatlon(ZIZ) Prellmmary System Safety Assessment

wordbysen

From Here (independent Root Groups)
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to Here (Root Groups Connected by Cross shaft)
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