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MBSE PLAYS A KEY ROLE IN THE DIGITAL ENGINEERING JOURNEY @ pfc
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CLOSED LOOP SYSTEMS ENGINEERING

A holistic, multi-disciplinary and collaborative approach to designing and

maintaining complex systems throughout the systems lifecycle.
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DIGITAL PRODUCT TRACEABILITY @ ptc

Digital Product Physical Product

integritylifecycle manager  integrity"modeler windchill pdmlink: ThingWerx

Requirements Functions Logical Parts Physical Parts Product Data

Requirements.....'satisfied by’ System Functions.....'allocated to’ Logical Parts...
... Implemented by’ Physical Parts.....'sending & receiving’ real world data



EVOLVING MBSE USE CASES

Source; John Watson
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DATA DRIVEN ANALYSIS AND DESIGN @ ptc

Solution Overview
1. Early Functional Simulation with Stakeholders and ThingWorx Mashups/Apps—in-the-Loop

2. Early functional simulation of dummy Edge Devices before physical prototype, to test ThingWorx Apps
3. Re-simulation with prototype loT product data-in-the-loop
4. Re-simulation with real loT product data-in-the-loop

Value
1. Ensure that future products better meet the needs of customers

2. Improve quality by correcting design flaws based on actual usage & data
3. Target design efforts to reduce product and development costs
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Integrity Modeler SySim Integrity Modeler SySim & ThingWorx
System model (design prototype) functional simulation reduces System model simulation with ThingWorx apps-in-the-loop and
dependency on physical prototypes and finds problems earlier/ 9 real-world data-in-the-loop to improve models & products




« Stakeholder in-the-loop

* Visuadlly simulate systems

« Record simulation results for

« Co-simulate with 3rd-party
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model functionality

analysis

simulators (e.g. MATLAB
Simulink™)
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DATA DRIVEN
DESIGN

SYSTEM
SIMULATION
WITH |OT DATA
IN-THE-LOOP

« System simulation with

ThingWorx in-the-loop

loT data refining simulation &
improving designs

Closed-loop system level loT
modeling
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and PHOENIX INTEGRATION

Infegration between

PTC INTEGRITY MODELER SYSIM and PHOENIX MODEL CENTER
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PHOENIX INTEGRATION and PTC @ ptc

« PTC Integrity Modeler enables modeling complex systems using
MBSE and SysML
« PTC Integrity Modeler SySim enables execution of SysML models
« PHOENIX Model Center enables integrating with a plethora of
simulatfion tools
Simulation

Tool #1

PTC
Integrity PHOENIX Simulation
Modeler Model Center Tool #2

SYSIM

Simulation
Tool #3




PHOENIX INTEGRATION and PTC @ ptc

= Problem statement:

« Self driving vehicle

« Analyze the combination of braking and steering strategies to avoid
an obstacle

 Simulate the behavior under different road and vehicle conditions




PTC and PHOENIX INTEGRATION

In this example we will see how SySim
coordinates the execution of SysML logic
and other models via Model Center

PTC
Integrity

Modeler

PHOENIX
Model Center

SYSIM

SySim executes SysML models
and coordinates the
execution of the other
simulations

Model Center connects
SySim with the other

simulations in the picture

@ pic
Simulink™ is used to simulate
an ABS braking subsystem

-
™~

Excel™ s used to store
simulation datasets

representing various scenarios

MATLAB

Simulink™
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Summary D pifc

= Seamlessly infegrate MBSE / SysML with a large base of COTS simulation
tools

« Combining PTC Integrity Modeler and Phoenix Integration Model Center
* Includes support for external custom simulation executables
« Select the best environment for each simulation need

« Behavior can be specified via SysML, via external simulation tools, or any combination
of both

= PTC Integrity Modeler SySim effectively coordinates the external simulations
via Model Center

 Each simulation of an external tool is represented by a SysML block
« Block Ports are automatically connected with Model Center variables

« Zero coding — SySim natively interfaces with Model Center Analysis Server APIs



QUESTIONS AND ANSWERS @ ptc

Thanks for your attention! .

Speaker




THE DIGITAL ENGINEERING JOURNEY
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