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MBSE Enables Shifting-Left

100%

Committed
Costs

Costs
70% of the project/program

lifecycle costs are committed during
the first 8% expended cost, by the
end of the concept design phase

Concept Design Develop Production/ Operations through
Test Disposal

Source: INCOSE
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MBSE Strategy — Teamcenter as the backbone

Unified System Architecture ensures compliant interface implementation, streamlining all downstream design and development activities

MULTI-TOOL SYSTEM TEAMCENTER MULTI-DOMAIN
sdeitatliie v SYSTEM LIFECYCLE MANAGEMENT v ellE e
- B B SOFTWARE ELECTRICAL

S Requirement Spec S Rl - e )y
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Requirement Logical Systems ~ £F

Requirement

Requirement

Visualization
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Common architecture Information Model, Model Mgt., Traceability,
Configuration, Change Mgt., MBSE Services

“Shift-Left" strategy enables to identify and rectify issues before implementation using early system architecture verification and optimization

Verification & Validation Physical and digital simulation / test MULTI-DOMAIN MODEL MANAGEMENT Branch & Merge, Version control

ONE PLATFORM common traceability, change, configuration, libraries, collaboration, safety, cybersecurity
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Teamcenter MBSE

A comprehensive Tier Solution Packaging for SaaS / Teamcenter X and On-Premises

Digital Thread Navigation

Requirements Management

Test & Verification Management

=)

-
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Parameter Management

System Lifecycle Management

Supplemental add-on capabilities

(contact Siemens for the complete list of add-ons)

B |ge

* Requirement Integrator

* PHM MADE and integration
+ Polarion direct integration

* MBSE integration services
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Tailored Solutions

PREMIUM

Any MBSE products
“a la carte”

+ Teamcenter Simulation » System Modeling Workbench

* Integration to Simcenter HEEDS
* Integration to Simcenter AMESIM
» Parameter integration to NX

» System Modeling with IBM Rhapsody
* Integration to Cameo
* Integration to Capital System

SIEMENS



Let’s Explore SMW

Integrate Product Configurator to System Architecture

Integrate with Teamcenter Supplier Collaboration

A

1
Early Architecture Optimization and Verification
o

SIEMENS
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Integrate Product Configurator to System
Architecture

Enable product configuration (150%) aligned with system architecture for
seamless and consistent transition to detailed design
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Teamcenter Product Configurator Integration

@@

Variability

Product Lines
Models

Families

Features

Constraints

Conditions

Variants

Buildable Combinations

Systems (150%)

O O@mP A

Design (150%)

Parts (150%)

Requirements »  Geometry Design »  Mechanical

Features »  HW Design > Electrical

Architecture SW Architecture »  Electronics
»  Software

Manufacturing

> Production & ERP
»  Plant BOP
»  Process

100% Configured Product

Sellable
Validated
Buildable

Visual

Open Configurator Service
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Integrate with Teamcenter Supplier
Collaboration

Integrate systems modeling tools to enhance traceability, collaboration, and
change management across the supply chain

SIEMENS
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Secure and seamless collaboration with any supplier

Suppliers &
Partners

OEM

Partner Connect Live edit

A
\ 4

Te Supplier Connect
Teamcenter site 2

A
\ 4

Safety Analyst,
Direct edit or Offline edit EE architect

Native CAD or JT

< > = J;."';ﬁ
- =
Supplier 2
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Early Architecture Optimization and Verification

Early identification and resolution of concept design issues, reducing
risks, lowering costs, and accelerating development cycles

SIEMENS
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Integration to HEEDS Multidisciplinary Design Analysis and Optimization

Quickly iterate on 1000’s of concepts to optimize product architectures

Conceptual Design

Requirements

4 13.1.1.2 VTR-000285-Pedestrian Protection

A PAEB system is a crash avoidance system that uses information from forward-looking sensors to
automatically apply or supplement the brakes when the system determines a pedestrian is in danger of
being hit by a vehicle. PAEB systems typically use cameras, but some also use a combination of cameras
and radar sensors.

Functional System System of Systems
Models Arch.

mAdaptive Cruise = Powertrain Control @
Control Module No previous

ystem
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Missions
Scenario Modeling

. i F

Architecture

Exploration & MDAO

R R Ak A
PR W04 -

®
mmmmmmmmmmmmm

Preliminary Design

Product Design
Test & Cert
Production

Sustainment

Optimized Product
Architecture and Design
that satisfies full mission
set drives the full lifecycle

SIEMENS
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Multi-Domain Verification with Integrated Simulation SIEMENS

REQUIREMENTS, PARAMETERS, TEST CASES MULTI-DOMAIN VERIFICATION WITH SIMULATION
I —— System Architecture Cooling Control Safety Analysis

& he maximum fuel fill time for aircraft shall not &:

[spe ime] initiation of ng to the
completion of th s. This time includes all
such as fueling equipment setup
afet)

fuel fill times are
crucial to minimize ground t aircraft, all
for optimal utilization o and maintaining

r fuel fill times reduce

quipment

s help minimize delay overall travel

es and equipm

mmodate fueling equipment capable of
he specified fuel fill time. Fueling infrastructu including airp a sho sure that fueling

s are designed and maintained to support the specified fuel fill time. Operators and fueling personnel shall be trained on

adherence to established procedures to ac! e ed fuel fill time. The refu ill time must

Liquid hydrogen (H, ) is the

A dedicated thermal management

il e oS Heat Management : Flow Analysis (Refueling) Fatigue An;Iysis__

at -253°C during refueling,

ise and landing. T erent Common traceability, change, configuration, libraries

arios to be validat h temperature ranges
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Hybrld Aircraﬁ: Specification > 5 Aircraft Requirements > 5.29 Hydrogen Tank Temperature {C:, SIEMENS

Revision: Global (Latest Working) »  Date: Today ~  Units: None v  Variant: No Variant Rule ¥  Expansion: No Rule ~ Owner: ed (ed) Date Modified: 05-Jun-2023 Release Status: Type: Requirement Revision
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Active ’ 5.10 Electrical Motor Rotational Speed Rationale:

Folders » Alz
= ’ 5.1 Electrical Motor Torque , « Operational Efficiency: Efficient fuel fill times are crucial to minimize ground time for aircraft, allowing for optimal o
= utilization of resources and maintaining on-time departures.

’ 5.12 Electrical Motor Temperature « Cost-effectiveness: Shorter fuel fill times reduce the labor and equipment costs associated with fueling operations, 4
& Edi
YA . 436 N _ contributing to cost-effectiveness for operators. ‘
s .13 Conventicnal Jet Engine
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5 rati i
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,,,E SMW029145/A;2-In-Flight Entertainment System
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Revision Name:
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Multi-Domain Engineering Integration

Single-source-of-truth System Architecture to drive consistency in detailed
design across all domains and ensure end-to-end traceability

SIEMENS
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Consistent, Closed loop implementation across all domains

Digital Thread Shifts Left

Multi-Domain Verification ,ﬁ

Gimbal_Status

1 oSW_FNe
Calculate_Gimbal_Movement:C
Gimbal_Slew

rrrrrrrrrrrrrrrrrrrrr

Pn ‘Software

Code Coverage Model Coverage Requirements Coverage

Coves . TestContext Coverage Result y
Coverage Report = Test

I Conductor

windowcontrol.cpp
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User Experience

Operational Analysis (OA) custom requirements links Preserve requirements text
layer to the digital thread and directions (2312) formatting (2312)
(2406)

-]

List Teamcenter Projects

Select the Teamcenter Project(s) the project model should be assigned to

L]
=]
iom
L=
L]
L]
om
L]
=]
L]
o
L]
om
L]

Finish

Customer Properties Model Packages Diagrams Ass_ign Teamcenter
Mapping (2312) (2312) Project (2312)
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About the new SysML V2 Standard...
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Questions ?
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Thank You

Albino PEREIRA
MBSE Product Management
Albino.pereira@siemens.com

SIEMENS
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