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Company Overview

A vendor neutral / independent engineering services and software company since 1993
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Over 25 years experience
with engineering interoperability, migration, intelligent documents,
benchmarking, more

Approximately 250 employees and consultants
based from international locations throughout Europe and in North
America

More than 500 Customers

that-are leading companies across most industries
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PROSTEP - 100% PLM
Consulting and Solution Portfolio

PLM Architecture & Processes PLM Migration & Integration
L Benchmark & ROI-Analysis CEENPDM CEIATIDXM,

Implementation GLOBALX
Strategy |PLM Landscape & Complexity Management

Product Structure and Variant Management PLM Realization and Roll-out

Bill of Material & Change Management

PLM for 10T/l 4.0 Solutions i i i
Variant & Configuration Management

Aef Digital Master / Digital Twin
PLM for Digital 9 g Digital Master / Digital Twin

Transformation

Model Based Enterprise Technical Data Package ig!
P

3D Master / Systems-Engineering Paper-less Processes

Cross-company PLM PLM Collaboration
PLM for PLM for Merger & Acquisitions Automated PLM Data Supply

Collaboration PLM for Joint Ventures PDM & CAx Data Exchange

Partner & Supply Chain Integration OPEN[:D]" ¥ MDG)LEMX
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Engineering Data Interoperability -
Model Based Enterprise & Digital Thread ? Model Based Enterprise Adoption { R

Model based enterprise - MBE is an integrated and I _ |
collaborative environment, founded on 3D product ' . c::-ﬁ .
definition shared across the enterprise, enabling rapid, : ) ) 2 it
seamless, and affordable deployment of products from _
concept to disposal. ST '@:‘_g@f‘m #

E.?fx. E.EE' ; E”?'I EE—'

» Consumable 3D Engineering data for all parts of
Fully dimensioned 3D modeland fully 30 model and reduced Drawing-less

manufacturing and business eliminating drawing prints 20-CAD drowing e - oS 30 master model
CAD drawing

Digital Thread - To collect information in the design,

manufacturing, service, supply-chain setup and provide Erio?;‘ﬂjﬁ';%ﬁ;ﬂ‘:;ﬁad" : e

access to and intelligent analytics for industrial ' oot

manufacturing and performance data, to identify the root

cause easier. Such insights can improve not only service and

owner/operator productivity, but also provide critical

feedback to the design engineering and manufacturing

operations teams for continuous improvement.

« Integration of product data from all systems to get N, -
exceptional performance, cost and issues visibility ; WA St
throughout the enterprise.
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The Need for Digital Thread
Added Costs of Complexity Lowering the Cost of Change

Longer Time to market with a larger development effort and

N
S
cost O
)
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Increasing use of Software

I I

I I

I I

Wider distribution of product developers in suppliers I I
I I

I I

I I

|

Larger volume of components

@

More Computer Aided Analysis for More Purposes

Cost / Ability

More domain and organizational complexity
More technical delivery content and packages

Automation of non-value work

More “Cumulative” Risk from inputs : | —_—

Expense of re-authoring Concept Design Validation Production Operation

Time and information loss of manual processes Timely, Accurate, Complete, Up-to Date information and Inter-

Data preservation for Sustainability domain System Validation expose problems earlier in the cycle

Lower the duration, frequency, and quantity of changes with the better

Knowledge Retainment and Acquisition . 8 1 . )
up front information, traceability and readily available data
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A Path To the Digital Thread

Replicate EBOM to\
Create MBOM and Usage and
ECO Data Problem

ﬂALM / PLM) Change

Replicate
CAD for
CAx and

Results for

Dependency
Traceability

System Link
for MBSE

Traceability

Reports to

and
Effective
Validation

Update

\_ Design

(Production
Scheduling,
MBOM,
Forecasting

A
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API for the Digital Thread

Replicate
Share required data - CAD
data is required for CAE, BOM
for manufacturing
Automatic synchronization of
shared data between systems

OPENJVY

Federate
Provide intelligent traceable
links between systems
Real time system access of
data managed in another
system

EIEAIPDM

Collaborate
Automatically share with
suppliers and customers
Secure IP with encrypted
transport and DRM

Communicate
Generate 3DPDF Manuals and
TDP’s that contain the
combine intelligence of all

systems
3 B
» . B

Background Process Logic]—[ SOAP ]—[ REST ]—[ OSLC ]—[ Administration ]—[ Secure Transport ]—[3DPDF Generator]—[ STEP Converter

PROSTEP’s API for the Digital Thread

Connector

]_[ Connector ]_[ Connector ]—[ Connector ]_[ Connector ]_[ Connector ]_[ Connector

( Cloud Edge )
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A Need for Enterprise Application Integration of Common Product Information

= Integration Over
Different Domains
and Semantic
Breaks
Integration
Between Different
Vendors
Established
Systems
Each Domain
Shares data at the
overlap!

Location 1

b

o Simulation Tool x

Common
Product
Information

—

Engineering

Simulation —\

Manufacturing

Product
Information

»
>

Engineering
Simulation
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Incorporating Design and CAE together provides complete information

Common
Product

information * Incorporate Automated Exchange During
Enabieering Product Engineering Process CAD as well as

Simulation

M—?mj design details, documents, and Product

- (.) Lifecyle information to SDM system
.n?.,’r‘iﬂé't‘.’.‘m L"‘ﬁ’ Capture Engineering intent and Context

N Information into Analysis and Provide
‘ ! seamless response to PLM
Design

ngm ering.Simulation

RN |

CAE Data CAE Data
Cluster Cluster

A 4, A

CAE Data

A A 4 Cluster
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Align and Re-use BOTH PLM/CAD and CAE Data

Providing

synchronization of
updates over time
allows consistency

= Re-use simulation
results from history,
only focus on
changes!
Provide consistency

from PLM to make - WS
data traceable
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Integrating TC4SIM and PLM

Interfaces
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PDM / PLM
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OpenPDM Architecture Example - Teamcenter Windchill Integration

OPENIZV"}

Teamcenter SOA API INTEGRATION APPLICATION

Customer-Specific Integration Processes

SIEMENS
TEAMCENTER

Prtc

Windchill

Export- and Import Rules

WINDCHILL
CONNECTOR

(o'
I_uo:
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Mapping

Leverage COTS Connectors for Integration

Automate at events the processing of data between
systems Legend:

No customization in PLM Systems to run OpenPDM OpenPDM Product Software

OpenPDM runs independent to PLM Systems e e e e
or Configuration
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Example Process - Windchill Tc4Sim Integration

———— Configured trigger Transaction ending
Windchill -y starts process (e.g. send message to
Client (only parameter transfer user or start workflow)

but no datasets or files)

OpenPDM Activity Services

OpenPDM Federation Layer

- Process Automation -

Export/Import Worker & Mapping

Tc4Sim
Client

Activity starting
(Asynchronous
background process)

PTC OpenPDM Connector OpenPDM Connector

Windthi" T o Mapping

SIEMENS
TEAMCENTER

Export
(metadata and files)
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Drivers for CAE Simulation Management

Analyst Productivity &
Simulation Efficiency

Increasing Product
Complexity

Distributed &
Disconnected
Simulation Teams

Variety & Complexity
of Simulations
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Massive Amounts of
Simulation Data
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= Processes are fully standardized & optimized

= Discrete steps are connected, automated & executed

Automation = CAE status visible — projects and tasks managed & automated

= Complete integration of simulation tools — capture, manage & reuse data

Process

= Execution of end-to-end simulation processes through discrete automation steps.
Management

= Collaboration across teams, disciplines, suppliers etc.

= Data is organized and managed in functional blocks with traceability

Data Seamlessly = Key simulation applications integrated — capture, manage & reuse data

Captured & Managed . . . . .
P 9 = Automation & execution of targeted discrete steps of the simulation processes

= Data archived (as blobs) with limited traceability and no re-use
Data Archival = Manual import & export of CAD & CAE data from database

= Simulation processes are unmanaged

= Data stored locally, with no re-use
Data Unmanaged » PDM system accessed for CAD only

= Simulation data is unmanaged

Note: An organization may have different groups or disciplines at different levels of maturity
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Challenges In A Traditional Simulation Process

Which results to keep?
Where to store?

. . , . How to share results?
What is the right representation of product geometry? What type of connections?

Which parts are critical for CAE? Can | connect via .mcf? Standard
Where are the right parts? How to gather distributed sub-assemblie Results Results
Product Collect Sub- Collect Build CAE
Configuration Assemblies Connections Assemblies

Assembling » ProFt):Zssts_ing Test Correlation

Structure Populate Eng. Component Build CAE T STt Job
Mapping Properties Meshing Sub-Assembly Control
Which type of mesh? .
What level of abstraction? Which mesh attributes? Which analyses to perform?

Do we have the right material properties? Which solver required?

Do | have the right version of CAD? Do I have enough compute
resources?

For what type of analysis? Crash, NVH?
How to batch mesh data with high quality?
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CAE Simulation Management
Before & After

Typical Unmanaged Analyst Environment Managed & Streamlined Analyst Environment

Requests
&3 Requests ﬁg
CAE Simulation r—
. Management —
PDM Designers &

Designers &
Program Product Data Program
Product Data 1

Managers
- Simulation Configuration
Configuration

Application . .
s Simulation Data

Simulation Tools .
Simulation Workflows
§ Data Storage ag “ Simulation
_

Application
Schedules
(Models & Results) \“% Analysts S
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CAE

Simulation

Management
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Potential Impact of CAE Simulation Management

Business Alignment

Workgroup Effectiveness

Personal Productivity
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CAE Simulation Management Capabilities

Simulation Data & Simulation Structure
Lifecycle Management Management & Automation

Simulation Tool & Simulation Results
Process Management Visualization & Reporting

#PLMConX
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Simulation Data & Lifecycle Management

Simulation Data &
Lifecycle Management | Boundary Condions

Input Deck

CAD Item

CAE Geometry
Proposal

CAE Model
CAE Analysis

#PLMConX

Actionable
Insight
Shared results
Reports

Images
Animations

CAE Results




Simulation Structure
Management & Automation

TC_CAE_Source TC_CAE_De

[ElEY T1A PL-004842/A1  Yes Edl002680/A1-CAE- TLA P1-004842
B % PL-biw/Al No & 002681/A;1-CAE-PL-000129

. BT % pL-004858/A1  No 02682/A1-CAE-PL-000276
T % PL004S27/ANo ¥ 002683/A1-CAE-PL-00LST
= A, 002684/A;1-CAE-PL-000981
= % PL-000293/A... No # 002685/A1-CAE-PL-000690
2T PL-00075.. No £ 002686/A;1-CAE-PL-000638
| b % pL-000.. !E:S £ 002688/A:1-CAE-PL-001106
G117 % PL-00123... £ 002689/A;1-CAE-PL-000553
& % PL-00109.. No 002690/A71-CAE-PL-000135
W PL-00050.. No & (%02591/.&;1-(AE-PL-000148
%1 % PL-000SL.. No 9 002692/A1-CAE-PL-000573
e @ 002693/A;1-CAE-PL-001129
@1 % PL-0007L.. No 002694/A71-CAE-PL-000484
T % PL-00053.. No # 002695/A:1-CAE-PL-001233
BT PL-00068... No £® 002696/A1-CAE-PL-000176

Bl B

CAD Assembly Structure CAE Model Structure Results
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External Simulation Applications

through 3 party
Te Client Machine

pocal = Interactive
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Simulation Tool &

Process Management
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Batch

Applications

Server Launch: Allows TC
client and even the client
machine to be closed.

Local Detached Launch:
Allows TC client to be closed.

For 4-tier configurations only




Simulation Results Visualization & Reporting
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SHERE NS
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Simulation Results
Visualization & Reporting
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Benefits of CAE Simulation Management

Remove Clerical Tasks &
Eliminate Rework

Efficient Model Build
Process Through
Automation & Reuse

Distribution & Execution of
Simulation Tasks In A
Collaborative Environment

Streamlined & Guided
Simulation Processes

#PLMConX

Configure & Organize Only
Relevant Data with End-to-
End Traceability

Deliver Timely Results With
Increased Confidence




Demonstration

& My Teamcenter - Teamcenter 11
File Edit View Translation Tools Window Help

fEfsElixmfsesscgasd aa

~ 4 Home
» ® Mailbox
) @ Newstuff
> B2 CAE
~ & Connecting Rod
~ &3 Rod Design
~ B rod
& rod
~ ®rod/A
& rod/A
> rod-A
~ Open ltems « $rod-A
4 Markup_of rod-A
> 5 View
» &rod A
» & Rod Simulation

& Home

~ History

%7 Getting Started

) My Teamcenter
= Lifecycle Viewer
E Structure Manager

“@ Content Management

EraModels
LegiFrod Al
EHHGRT Markup Layers

rth mi

e
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Realized Impact of CAE Simulation Management

Minimize implementation costs and risk

Make better product decisions

Speed-up simulations and deliver results faster
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Questions?
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