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PREFACE

The ModelCenter MBSE® Connector provides the ability to seamlessly export model segments from
GENESYS™ projects into Phoenix Integration® ModelCenter MBSE®. After working with the model in
ModelCenter MBSE, updated design values can then be imported back into the GENESYS model. The
connector can connect to ModelCenter MBSE versions 1.0 and 2.0.

The connector gives the engineer a variety of ways to export three interrelated GENESYS classes which
correspond to the Phoenix model. Uses include:

Verify constraint diagrams and definitions by executing them.
Inform the systems model with the results of detailed design tools in order to do:
0 Model verification
o Design verification
0 Requirements compliance
Test the model in a variety of simulated environments to do:
0 Mission Analysis
o Verify performance requirements at the systems level
Mix and match different potential components to do
0 Trade studies
0 Cost tradeoff studies

ASSUMPTIONS

This guide assumes that the reader has some knowledge of Phoenix Integration’s ModelCenter MBSE, and
a familiarity with systems engineering — especially model-based systems engineering. Since we will be
dealing with only a small slice of the GENESYS model, knowledge of the GENESYS STRATA™
methodology is also recommended in order to understand the context of these operations, and how they fit
in an overall systems design iterations. It is also assumed that both ModelCenter MBSE and GENESYS
are installed and operational.

THEORY OF OPERATIONS

The ModelCenter MBSE connector is designed to be as flexible as possible and allow the engineer to
control exactly which pieces of his model to send over. Three GENESYS classes, Components,
ConstraintDefinitions, and Requirements map to Phoenix Model Elements, Analyses, and Requirements
respectively. A systems model in GENESYS will generally be much larger than what would be used for
detailed analysis, so several methods are provided to the engineer to limit the scope of the export to exactly
what is desired.

Once the GENESYS model segment model has been exported, the full capabilities of ModelCenter MBSE
are available to the engineer. After running the desired scenarios, information is sent back into GENESYS
as design parameter values on their respective components. These scenarios can also be saved in
ModelCenter and reloaded from or linked to in GENESY'S for documentation purposes.

NOTES

Components are a subclass of the abstract class ImplementationUnit. Since GENESYS has an
extensible schema, any class the engineer derives from ImplementationUnit will be available for exporting.
The term Component is used in this document and in the wizard text for brevity and clarity.
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MODELCENTER MBSE CONNECTOR INSTALLATION

The ModelCenter MBSE connector is installed via a standard, familiar Windows setup program. The file for
installing the ModelCenter Connector is named: “GENESYS2020ModelCenterMBSEConnector.exe”.

Double-click the installer .exe file to begin the installation. Click “Next.”

r B
ﬁ GENESYS ModelCenter MBSE Connector - InstallShield Wizard ﬂ

Welcome to the InstallShield Wizard for
GENESYS ModelCenter MBSE Connector

The Installshield(R) Wizard will install GEMESYS ModelCenter
MBSE Connector on your computer. To continue, didk Mext.

WARMING: This program is protected by copyright law and
international treaties.

< Back [ Next > ] [ Cancel ]

Figure 1 ModelCenter MBSE Connector Installer, Step 1

Click “Install” to begin the installation.

ﬁ GENESYS ModelCenter MBSE Connector - InstallShield Wizard ﬂ

Ready to Install the Program
The wizard is ready to beqin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Installshield

- [Hy Install ,|[ Cancel ]

Figure 2 ModelCenter MBSE Connector Installer, Step 2
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The setup program will run and install the ModelCenter MBSE Connector. When the process completes,
simply click “Finish” to complete the installation. The connector will now be available for use in GENESYS.

ﬁ' GENESYS ModelCenter MBSE Connector - InstallShield Wizard u

InstallShield Wizard Completed

. The InstallShield Wizard has successfully installed GEMESYS

ModelCenter MBSE Connector. Click Finish to exit the wizard.

Figure 3 ModelCenter MBSE Connector Installer, Step 3

Note: If you have changed Analysis Server's default analysis folder, you will need to add the new location
to the GENESYS-Phoenix connector's configuration file, Vitech.Genesys.Connector.Phoenix.MEF.dll,
located in the Phoenix MBSE install directory.
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EXPORTING A MODEL TO MODELCENTER
The following diagram shows how the GENESYS entities map into ModelCenter MBSE elements.

Figure 4 ModelCenter MBSE Connector Concept

To launch the ModelCenter MBSE connector, select the ModelCenter button on the Utilities ribbon.

Home Data Views Project Schema|

&= g = 8

Admin Job Document  Seripts Reports Team
Tools Monitor  Parser T View

Manage Tools

Figure 5 ModelCenter Command Location

This will bring up the ModelCenter Exporter dialog. The default is to export all Components, relevant
ConstraintDefinitions, and Requirements in the current project.

: SVitech



ModelCenter MBSE® Connector Guide

!u% EBxqport model to ModelCenter.

ModelCenter Exporter
Step 1 of 5

How would you ke to export the Model?

2 Full Model

Figure 6 ModelCenter Exporter, Step 1

Subsequent pages of the wizard allow the engineer to unselect an entire class of entities, this will cause
members of this class to not be exported. If export is left checked, the engineer is presented with three
options on how to name entities as they are exported into ModelCenter MBSE. A page is presented for
each of Components, ConstraintDefinitions, and Requirements.

l% Export model to ModelCenter.

ModelCenter Exporter |
Step 2 of 5

Coamponant export options

| Export Components
How would you ke Component names to appear in ModelCenter? /
Entities representad by class slias, entity number, and entity name.

2 Entities represented by entity number and entity name.
Entities represented by entity name.

[ Cancel |[ <<Back || Mest=>

Figure 7 ModelCenter Exporter, Step 2

Once the engineer has completed the wizard, the ModelCenter MBSE pane will appear, fully populated
with the selected entities.
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Figure 8 Exported Model in ModelCenter MBSE

SELECTING MODEL SEGMENT TO EXPORT

To make model analysis more manageable, GENESYS provides a several ways to send a subsection of
your model. The most explicit way of defining which entities to go is to create a package, add all
Components, ConstraintDefinitions, and Requirements that you would like to send to ModelCenter
MBSE, and then choose the package selection on the first page of the wizard.

Eig ModeiCenter Exporter

*{E Export model to ModedCenter.

ModelCenter Exporter
Step 1 of 5

How would you like to export the Model?
Full Model

@ Pagicage
Chegtom

Existing file
|

. Blake-‘m;:
W Pad

[ hem>> ] |

Figure 9 Sending a Group of Packaged Entities
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The remaining pages of the wizard allow the engineer to configure how the model elements are displayed
within ModelCenter MBSE.

The “Custom” radio selection allows the engineer to use a Class’ hierarchical structure or a folder in order
to limit what is sent over from each of the Component, ConstraintDefinition, and/or Requirement
classes. Selecting the “Folder” radio button will allow the engineer to send over all instances of a class in a
folder and its subfolders. Selecting the “Root Entity” radio button will send over the entire component tree
of the selected Component.

Eg ModelCenter Exporter == =
1 l*b Export model to ModeiCenter |
'
| |
!
| I
| | ModelCenter Exporter
Step 205

Component export opbons

Hew would you like Component names to appear in ModelCentar?

Entities represented by class alias, entity number, and entity name.
@ Entities represented by entity nember and entity name.
Entities represanted by antity nams,

Heowe would you like to export the entities into ModelCenter?

All Entities
Falder
@ Root Entity
Component (10/10) 0 Vehicle
]
Filter | Constraincd Entitics - 4
Sort ..N.urne-r; — - I
Ll d ]
Cancel -t(Ba.cI:._ | Mestr= | |}
\ = 3

Figure 10 Custom Options for Exporter

EXPORTING COMPONENTS

GENESYS Components and their parameters are sent to ModelCenter MBSE as model elements.
Components go over as parent elements; their parameters go over as leaf elements. The parameter’'s
objective value is assigned to its corresponding leaf element.

SVitech 6
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EXPORTING REQUIREMENTS

Some requirements in GENESYS are not explicitly called out in the Requirements class. The objective
and threshold values of an entity parameter also define a requirement. The following values of the cost
parameter has an implied requirement that the cost of the brake pad will be less than $3.50.

e p— _I
| :

D Vehicle ||l | Add/Remove || Permissions |
1 Engine

2 Transmission
3 Wheel Brake MU ()

08
3.1 Brake
Center Length 00000000
3.11 Caliper FHEEERIROY 3
3.1.2 Pad Cost ) 325 35
5

Objective Threshold Design Observed

3.1.3 Rator
3.2 Tire
System Context Heat () 52.704007 ‘

[

Effective Radius ) 4,

Life 36015.789222 35000.00000000 |
Surface Area (] 5,00000000
Thickness ) 0275

Width (W) 200000000

.

Attributes | Prooerties | Parameters | Diaanostics

Figure 11 Implied Parameter Requirements

These requirements and their corresponding requirement analyses are sent over when the component they
describe is sent over. They appear in ModelCenter MBSE in two top level folders labeled
“RequirementAnalyses” and “ParameterRequirements” in the “Analyses List” and “Requirement List”
sections of ModelCenter MBSE respectively.

Analyses List

Vehicle Brake Demo_Stop Distan
wehicle Brake Demo_Cgst
Requirementinalyses

Reqgquirements List

1 Stopping Distance
2 Brake Heating

3 Brake Pad Life

4 vehicle Weight

5 Tires

& Rotor Diameter

7 Pad Width

8 Pad Center Length
9 Pad Center Thickness
ParameterRequirements

Figure 12 Location of Implied Requirements in ModelCenter MBSE

ponnDhnDLLHED

CREATING EXECUTABLE ANALYSES (CONSTRAINTDEFINITIONS)

The ConstraintDefinition’s fully described parametric diagram will be sent over as an executable analysis.
There are many ways to create the GENESYS model. The easiest way to construct this in GENESYS is on
the diagram itself using the toolbar buttons.
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The following section walks through creating the minimal Constraint Definition needed to describe an

analysis in ModelCenter MBSE.

First, create a ConstraintDefinition entity named
ConstraintDefinition folder in the Project Explorer.

“SimpleConstraint”

by double-clicking

-

© 10 GENESYS Collaborative Edition T
Home Cata Views Project Schema Utilities L7l
i i = —
ti ti .l- o) = = ;‘E'
, h
lock Uniock  Set Show Clipboard || Font o Replace
Alert - ||V - -
Insert Manage Toois Paragraph Editing
Project Explorer > * | Browser
¥ Home
= i MName eaint
= Model Assistant SimpleConstraint SimpleCanstrain
=] SimpleConstraint MNumber
~ ] Database e
{g Packeges scnption &
= 05 Essentials ~
Compenent (1/1)
Document
[} Function (1/1)
Interface
Requirement . ;
Atk P I p | pi +
Risk ttributes P g 5

[} State (1/1)

UseCase [all relationships) |8
VerificationRequir augmented by
J Related Projects categorized by
iSearch Results constraing

| | Filter | All Entities

1A Notifications documented by

Sort | Numeric =

| | M Properties |3 Spider | & Hierarchy
Repository: Local | Project: SimpleConstraint | s

Mode: GENESYS

P | auth

v | Sort | Numeric by class

4 Parametric

Figure 13 ConstraintDefinition folder in Project Explorer

the

Add a constrained entity called “ConstrainedElement” and a new parameter entity called “SubElement” by
dragging the appropriate entries from the toolbox onto the SimpleConstraint node on the parametric

diagram. You can rename an entity on the diagram by right clicking on it.

2 Model ssitant
= SimpleConstraint
« [] Datsbase
o Packages
~ 03 Essentials ~

@ Qo ud Dagram GENESYS Callaborative Edition - O x
Home Daia  Views P Scems  Uliiies | Disgram @
[ ; g L 5
H b gb og o 24
e | Tooar preterences | Lajout Transtorms
Dagran 25 5 : >
Sme Show Loyt Panemetrc
Explorer = B Browser -
§ Home o
Toolbiox - ax

par SimpieCanstraint,

C.
C:
D
Fu

SimpieConstraint
sk
Sute (373)
UseCase
VertieationRequrem
1 Related Projects.
£ Search Resuits

2 Notifesticns

+ o Schema

CMI\MEEMM:P

e
& PREE
i, New Constraint Definition
[958 Corstrin tiition

‘—b New Constrained Entity

(BB Consrios Eniis

+ 3§ Utiives
= Seripts

M), Mew ParameerFrom ity

= Reports Project Organization: Date:

SimpleConstraint 4207019

[] Parameter Frem Entities

Fiter | All Entities

J ot | Nomerc - [ s ,aum.
Repository: Lacal i [ |

Figure 14 SimpleConstraint Parametric Diagram

SVitech :



ModelCenter MBSE® Connector Guide

On SimpleConstraint’s property sheet, add a dependent variable called “Dependent”, an independent
variable called “Independent”, and the equation “Dependent = Independent * 3.14159265".

Note that the connector uses Phoenix script wrappers to create the analyses. See the Phoenix
documentation on creating script wrappers to determine how to format your ConstraintDefinition entity
equations, and what mathematical functions are available for use.

@ L] L] "GENEIYS oot s Tt

. i LY i

ol

g

e

Bt | Pl oy clt

Figure 15 SimpleConstraint Property Sheet

Selectthe Component folder in the project explorer. Select Component SubElement. Select the parameter

tab. Add a new parameter called DataParameter. Select Component ConstrainedElement. Add a new
parameter called ConstraintParameter.

@ Ch ooub GENESYS Collabonative Edtion o %

At s £ w
= 1 o+ LY

S tarrad ek | 38 Pt 12
inz | Boer | Bioeroag

Figure 16 SubElement Parameter Sheet

On SimpleConstraint’s parametric diagram, map its dependent and independent variables to the
appropriate parameters by selecting the lines between the entities, then select Edit Mappings from the

: SVitech
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ribbon. Use the resultant dialog to map parameters/variables as desired —

one option for each.

in this simple case there is only

GINESYS Collaborstrvr [dnon

Mapgng

ﬁ—vmm -

; ar mss]

- c:L
g

|-\-..,- |.-r

- | frrepeer| spiser | & rerare( P puame< )

i aminieates | Ausnemication Uisae: CENESYE

[ s o

Figure 17 Mapping SubElement Parameter

Your parametric diagram should look like this:

Figure 18 SimpleConstraint Parametric Diagram

Set the objective parameter value of the DataParameter (on Component SubElement) to some value. Now
the SimpleConstraint is ready to send over to Phoenix’s ModelCenter MBSE.

Of course you can use whatever analysis you want by adding it in Phoenix’s Analysis Server and connecting

the analyses after you have exported the GENESYS model.

If you have imported leaf level components from Simulink, it is recommended you follow the Phoenix
Integration documentation on how to import Simulink analyses into your Analyses Server.
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UPDATING THE GENESYS MODEL

Once you have the execution plan set up the way you like and are satisfied with the execution plan results,
save the parameter values back to your GENESYS model by selecting the “Save baseline values” button
on the ModelCenter MBSE toolbar. Only values which have been calculated in the selected execution plan
results and are different from the current GENESYS parameter design value will be sent back.

\Warkigacs Diplarar || I7] stopbitance & % | ] StopDistance L. % | Symama Mo Seruetre
177 StepDistance A T a gvehde
= StopDirtsnce Inital Rusuits Completed: 6/18/3008 20456 P s
Srubual Wakur Vakse  Change Deita Deits % - PumberCfihesls
018 TR S TRT: stoppingDistance
' sa1 = 2 stopifime
614 S06.1 = os Nehicletpees o
1 Engng
1006 = o o 2 Tramasion
K008 = . 4 IWhed
1000 = il B
S.0000 * a8 b4l speed
3,000 = o - 1 ke
0000 . W 5 torque
il 7 i 11 Cabper
4 4 = 0 W 31288

Figure 19 Calculated Variables

A list of these changes will be presented for the engineer to review. Verify these are the results you want
to save, and select “Yes” to complete the changes.

8 ModelCenter MBSE - [
Y P T 3 - > P v =
Workspace Explorer | [, SiopDtancaA .| T StopDistence . x
« [T StopDistamce_A Q =
[ ce_Lnitial | Resutts. Completed: 6/18/2010 3:23:40 PAL
[ =xecution Pran Resums seve masetine = hee . [Change Oe el
| 2 veloes will be changed 00 =
= Vehuicke stop Trme changes to 0.1732033% 1~ 0 =
e oo s changes o 5 A24128
boa =
boo =
so0 = [
| Undate GENESYS modes with these valves? n, 20 +
TIT =e = == + o ,

Figure 20 List of Variables for Review

These values will now appear in the design values of their respective parameters.

Pusmiber of Wheeh ) 2

e T 00000000

Shapping Distance [ 550000000 Ap0000000
Vehchipmed | 45000000

i
T T T T

Figure 21 Location of Changed Values
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DOCUMENTING DESIGN DECISIONS

There are several ways to document models and design decisions in GENESYS. Audit logs, reports,
baselining, are a few — how a project and design choices should be documented is project specific and well
beyond the scope of this guide, please see the relevant GENESYS documentation to explore all of the tools
available to you.

The following demonstrates how to document values derived from calculations run in ModelCenter MBSE,
and should be considered as only a part of a complete documentation solution.

Selecting the “Save” button in the ModelCenter MBSE toolbar will save the tab currently selected in the
center pane.

@ * Run 7 unde D Export Brvcstion Plan k o

Workspait Explorel 17 Eaecution Plan 1* % Sytems Modéd Stnature
[T Eweution Plas 1* Suhors Eharts 1 0vehicke
Nt Vakit

Systen Consert

@ vihicle

Anstyias (1 of 1 selected) = Ananyes L
e Viehethe Beake Diwm Stop Deitance Anak Vahicle Erake Demo_Stop Destance Analyse
Viehche Srake Demo_Cost Analyss
Requremertanalyses

Figure 22 Saving Execution Plans

Execution plan results are saved with the execution plan from which they were run. Ensure that you have
saved the execution plan along with each execution plan result you want to save. Any item on the left pane
which has an asterisk beside it has not been saved.

Once you have saved the file in ModelCenter MBSE with all of the results desired, create a corresponding
GENESYS Document entity. Make sure that the description, date, and the external file path are filled in.
Then simply create a documents relation to the Component entity from the analysis documents.

@ - Dwta - Y:-n Prajet  hema | one :
3 2bk B A

Documest Scripts _feports | Team | Dweort Epoet | Comnns S
" p olver B

Siopping Ditance Anslysi Hagong Lince At
HNumter
Description Diection 10 fechucq pac iickness ba 75" mase Sud 10 €242 analyiss XYE Al

Document Number
Beisiom Nosiner
Dotument Dace Tussday, June 15 2019 Eei

Exterma file Path CATemgiStepDistance AGNME B

Type Steategy
Tale
- y
Atibutes | Propartes | Parameters | Duagrottes

| Fiter | A3 Ertities
= o |50t | Hameric

Rapository: Local | Project Vehicke Brvke Demo | I

Figure 23 Creating a Document Entity
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To reload the execution plan results, start the ModelCenter MBSE export wizard and select the “Existing
file” radio option. Then browse to and select the desired GNMC file.

[ Medeicemer ereres 1 i ]
1,:9 Export model to ModelCenter
1

ModelCenter Exporter |
Step Lof 5
How would you like to export the Model?

Full Model

Package

Custom

CATemphStopDistance_A GNMC

©)

| Cancel | Mext >>

Figure 24 Loading a Saved Execution Plan
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