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3DEXPERIENCE OPENNESS & 
INTEGRATION
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ENOVIA Senior Sales Director
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• September 14th 2022

- Platform Openness – Importance, technologies and partner solutions at a glance

Dr. Tom-David Graupner, Dassault Systemes

- 3DEXPERIENCE Integration to SAP ECC and SAP S/4HANA

Horst Heckhorn, CENIT AG

- 3DEXPERIENCE Enterprise Integrations powered by TECHNIA’s Integration Framework (TIF)

Martin Nölle & Marcus Larsson, TECHNIA GmbH

• September 15th 2022

- Cloud-Cloud-Coupling by using SCHWINDT’s vierS Cloud

Dr.-Ing. Ralf Seidler, SCHWINDT DIGITAL GmbH

- Migration from ENOVIA Smar-Team to 3DEXPERIENCE under the usage of the xPDM adapters at Preh GmbH

Sebastien Chaumiole, Valexcon GmbH

- PROSTEP’s cloud and on-prem 3DEXPERIENCE solutions for data exchange, integration and collaboration

Daniel Wiegand & Dr. Mirko Theiß, PROSTEP AG

A customer project showcase: Breaking the silos with 3DEXPERIENCE Openness technology
Patrick Aretz & Svilen Georgiev, T-Systems International GmbH
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PLATFORM OPENNESS 
IMPORTANCE, TECHNOLOGIES AND 
PARTNER SOLUTIONS AT A GLANCE

Dr. Tom-David Graupner

ENOVIA Senior Sales Director
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PLATFORM OPENNESS 
OVERVIEW
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3DX CONCEPTUAL DATA MODEL
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ERP

Process ResourcesService

Function Logical Process ResourcesPhysical Manufacturing

Configuration ( Portfolio / Dictionary / Variant / Evolution)  

Project, Change (Request / Order / Action) 

Simulation – Model – Scenario - Result 

Industry Innovation

Business Innovation

Requirements

Quality-
Compliancy

Sourcing
Model Based Manufacturing

Model Based Services
Model Based Engineering

P
LM

 A
n

al
yt

ic
s 

/ 
B

u
si

n
e

ss
 I

n
te

lli
ge

n
ce

Manufacturing Operations Management

ERP

Services

3DSearch 6WTag

3DPlay 3DSPACE 

3DSwym3DDRIVE

3DPassport 3DCompass 

3DMessaging 3DComment

3DDashboard3DNotification
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3DEXPERIENCE COLLABORATIVE SOLUTIONS OPENNESS
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External Ecosystem         Openness
• Openness by Converters

• STEP 242 XML Openness

• Supplier Collaboration 

• File Collaboration Openness

Enterprise
Adoption

Openness 

•Administration Openness 

for Configuration

•Data model 

customization

•People & Organization

•Server Java 

Configuration / 

Customization

•MQL

Application and Solution Openness
• Support third Party Applications (Power 'By)

• Application Programming APIs

• SIMULIA Application Openness

• Web UI / Widget Openness

Apps
Web 
Apps

Thick Client 
Apps

People

Projects

Rules

Data 
Model

Other OEM Tier-X Suppliers Standards

Enterprise 
Ecosystem 
Openness 

• Integration 

Frameworks
o xPDM Exchange 

Framework

o Enterprise Integration 

Framework

o REST Web Services

• Systems Openness, 

Traceability, OSLC

• Data Federation

• DS Legacy migration 

tools

PDM

ERP

MES

Others

Standards
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APPLICATION AND 
SOLUTION OPENNESS
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External Ecosystem         Openness
• Openness by Converters

• STEP 242 XML Openness

• Supplier Collaboration 

• File Collaboration Openness

Enterprise Adoption
Openness

•Administration Openness 

for Configuration

•Data model 

customization

•People & Organization

•Server Java 

Configuration / 

Customization

•MQL

Enterprise 
Ecosystem 
Openness 

• Integration 

Frameworks
o xPDM Exchange 

Framework

o Enterprise Integration 

Framework

o REST Web Services

• Systems Openness, 

Traceability, OSLC

• Data Federation

• DS Legacy migration 

tools

Application and Solution Openness
• Support third Party Applications (Power 'By)

• Application Programming APIs

• SIMULIA Application Openness

• Web UI / Widget Openness
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APPLICATION AND SOLUTION OPENNESS

Power’By Collaboration

Application Programming APIs

Web UI / Widget Openness

Process Connectors for 3rd Party CAE Tools

9/
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Unified Product Structure (UPS) on VPLM 

Data Model

• Multi-CAD Structures

• ECAD integration

• Fully model-based

• Native usage of all supplemental 3DEXPERIENCE 

APPs on xCAD data without Synchronization

• Configured Hybrid Design

• Available on Cloud & on Prem

E.g. Collaborative Designer for NX (UDN-OC + UDN)

POWER’ BY OPENNESS | FROM DEC TO UPS

9/
19
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Designer Central (DEC)-Integration

Data Model Coexistence

• xCAD Foundation to manage external CAD 

with CAD connectors

• Partially Model-based

• Change Management

• No Multi CAD-DMU

• Available on Prem

E. g.: X-CAD Designer for NX (DEN)
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3DEXPERIENCE POWER’ BY
Connecting Data, Disciplines & Processes with full supplemental Design for Model-based Design
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POWER’BY
OOTB CONNECTORS

COLLABORATIVE DESIGN REVIEWS
• Conceptual / Trade Studies
• Detailed
• Issue Management
• Weight Management

COLLABORATIVE ENGINEERING
• EBOM
• MBOM
• SBOM

COLLABORATIVE SOURCING
• Part Rationalization
• Design Reuse
• Cost Management

COLLABORATIVE QUALITY MGT
• Materials Compliance
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MODEL CONNECTORS ON PREM & ON PUBLIC CLOUD
For Bidirectional CAD-Data Exchange
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UDA-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for AutoCAD 3DEXPERIENCE R2022x GA

UDI-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for Inventor 3DEXPERIENCE R2022x GA

UDN-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for NX 3DEXPERIENCE R2022x GA

UDO-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for Creo Parametric 3DEXPERIENCE R2022x GA

UDR-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for DraftSight (OC only) 3DEXPERIENCE R2022x GA

UDT-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for Altium Designer 3DEXPERIENCE R2022x GA

UE5-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for CATIA V5 3DEXPERIENCE R2022x GA

UEC-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for Cadence Allegro 3DEXPERIENCE R2022x GA

UEG-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for Solid Edge 3DEXPERIENCE R2022x GA

UES-OC Public Cloud 3DEXPERIENCE Open Collaborative Designer for SOLIDWORKS 3DEXPERIENCE R2022x GA

- Developed by Zuken Zuken Integration 3DEXPERIENCE R2022x

- Developed by EPLAN/CIDEON EPLAN Integration 3DEXPERIENCE R2022x

- Developed by DS MENTOR Integration 3DEXPERIENCE R2022x In prep.
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APPLICATION PROGRAMMING APIS COVERAGE BY BRANDS
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CompositionSystems Model Scenario Result

Functional Architecture
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Logical 

Architecture

Software

3D Shape

Embedded Software

Physical

Architecture
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el
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ec
tu

re

Systems 

Experiment

Systems 

Virtual Experience

System Functional 

Mock-Up  Interface 

(FMI)  Runtime

FEA Mesh

Physical 

Properties
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Multiphysics

Experience

Systems 

Discipline 
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Systems 

Logical behavior

R
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u
lt

s 
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Process

Architecture

Resource

Architecture
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i-

S
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Process Behavior

Flow Behavior

Resource Behavior

Control Behavior

Agent Based 

(ABM)

State Machines

Process

Experiment

Resources

Experiment

Multi-Scale 

Production  

Experience

Process 

Abstraction

Motions & Actions

IP Life Cycle Management

Product Abstraction

FLP PPR MSR

Content (Product & Production IP, Material,…)

R
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APPLICATION PROGRAMMING LANGUAGES
Different levels of Openness
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Simple Automated Tasks

VB Scripting 

Capture Knowhow

Knowledge Language : EKL

DS Existing Features Manipulation (Create, Navigate, Modify)

Application Customization

IP Integration 

Data Extension Capabilities

Geometric Modeler Extension

UI Creation

Use of Existing Features

Use of Geometric Operators

C++ APIs

C++ APIs

Rule Based Engineering
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DEVELOPER ASSISTANCE
APIs, REST-Services, WebServices
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+16,000 published 

C++ Services

+37,000 published Java APIs

3DEXPERIENCE Platform Web Services

REST

Open for Partner
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DEVELOP YOUR OWN WIDGETS
Based entirely on open Internet Standards
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2

 Java / JPO

 REST Web Services

 JavaScript & UWA

 HTML5
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DS WIDGETS: 3DEXPERIENCE DEMO CENTER (DS-INTERNAL)
Dassault Systemes has developed hundreds of widgets for its own purposes

9/
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PROCESS CONNECTORS FOR 3RD PARTY CAE TOOLS
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SIMULIA Process Composer Capabilities

• Graphical Process Builder

• Exchange data and execute

- DS applications, and

- External Applications

• All processes types

- “Man-in-the-loop”, or

- automated
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PROCESS CONNECTORS FOR 3RD PARTY CAE TOOLS
An example: Automated multiple execution of MS Excel macros for DoE studies

9/
19

/2
02

2 Tools & Utilities

External Apps

3DX Platform Apps

Design Drivers
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PROCESS CONNECTORS FOR 3RD PARTY CAE TOOLS
An example: Automated multiple execution of programs which can be launched via command line

9/
19

/2
02

2 Tools & Utilities

External Apps

3DX Platform Apps

Design Drivers
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ENTERPRISE 
ECOSYSTEM OPENNESS
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External Ecosystem         Openness
• Openness by Converters

• STEP 242 XML Openness

• Supplier Collaboration 

• File Collaboration Openness

Enterprise Adoption
Openness

•Administration Openness 

for Configuration

•Data model 

customization

•People & Organization

•Server Java 

Configuration / 

Customization

•MQL

Enterprise 
Ecosystem 
Openness 

• Integration 

Frameworks
o xPDM Exchange 

Framework

o Enterprise Integration 

Framework

o REST Web Services

• Systems Openness, 

Traceability, OSLC

• Data Federation

• DS Legacy migration 

tools

Application and Solution Openness
• Support third Party Applications (Power 'By)

• Application Programming APIs

• SIMULIA Application Openness

• Web UI / Widget Openness
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ENTERPRISE ECOSYSTEM OPENNESS

Integration Frameworks

Data Federation and Consolidation

Systems Traceability

9/
19

/2
02

2
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INTEGRATION FRAMEWORK OPENNESS
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Integration Frameworks enables Collaborative 

Exchanges of PDM, ERP, CRM, SCM data etc.

• Required at various stages of the product 

development cycle (design, release process, 

manufacturing, etc.) between the 3DEXPERIENCE 

Platform and other non-DS systems

• This data being authored either in 3DEXPERIENCE 

Platform or by the non-DS systems.

• Exchanges can be done synchronous as punctual or 

asynchronous as bulk exchange on complete 

structures with or without geometry

CRM

SCMERP

PDM
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EXCERPT OF INTEGRATION FRAMEWORK PROVIDERS
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R
F

L

Physical 

Product

P

P
R

Configuration Engine
Change Management

Project Management

META DATEN

asynchron

synchron

REFERENZDATEN

XPDM-

BUS

c
en

it
C

O
N

N
E

C
T

PROZESS

Engineering
Items

c
en

itC
O

N
N

E
C

T
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XPDM EXCHANGE FRAMEWORK – ON PREMISES
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• Exchanges are based on an “event bus” architecture 
delivered by 3DEXPERIENCE Platform

• Asynchronous exchanges with an event-based
framework by using the MUX-license

• Requires custom 3rd Party or customer-built xPDM bus 
adapter for other Enterprise systems (e.g. TeamCenter, 
Windchill, SAP, etc.)

• xPDM bus adapters can be developed by customers
or partners or service providers by using the 
3DEXPERIENCE Platform event bus web services

• xPDM exchanges are based on:

- XPDMXML(1) schema for PLM metadata 

- documents and geometry files associated to XPDMXML

(1) XPDMXML is a 3DEXPERIENCE Platform xml schema dedicated to xPDM 
exchanges

V6 Site WAN or  LAN 

X-PDM

xPDM 

Bus 

Adapter

Where X-PDM=
•Legacy Non DS PDM
. e.g.: ERP, WC, TC

3DEXPERIENCE

Platform

3DEXPERIENCE 

Platform Bus 

Adapter

Non DS 

Solution

Customer or Partner 

developped Adapter

Event Queue Data Transfer

Event Bus Web Services

3DEXPERIENCE 

Platform  

Gateway

xPDM

Gateway
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• EIF is a new Event based Cloud Integration Architecture

• EIF can be utilized to perform end-to-end integrations with external enterprise systems

• EIF is using open standard protocols and functionality

- JMS to communicate on events which happen inside the 3DEXPERIENCE Platform

- Punctual REST API to perform punctual operation on 3DEXPERIENCE Platform data

- Asynchronous export/import functionality utilizing STEP AP242 XML PDM format

 REST Web-Services 
for Punctual Operations use cases

 Automation Ready

 Events published by respective Services 
via Event Publishing Service

 Message Bus Service to manage events

 Credential Lifecycle Management Service 
to manage integration agents 

 Engineering Exchange Service 

 Asynchronous parallelized Bulk Data 
Export of configured definitions

 Exchanged IP described in Standard-
compliant format

 iPaaS / Custom Service  for Integration to 
other systems

3

2

4

1

3DEXPERIENCE Platform

Message 

Bus

Service

Enterprise IP 

Exchange
Service A
(eg. 3DSpace)

iPaaS 

Gateway
System Y 

Connector

Topics

Credential 

Lifecycle 

Management 

Service

APIAPI Events API Events

Communication : https, TCP

iPaaS / 

Custom 

Service 

JMS Connector

REST Connector

Integration Flow XIntegration Flow X

System Y

(On 

Premise)

System X 

(Cloud)

AuthN

1 2

2

4

3

Event 

Publishing 

Service

API Events

2 2

Services provided by Dassault Systemes

External Services.
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OPENNESS THROUGH REST WEB SERVICES
3DEXPERIENCE REST Developer Assistance
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DATA FEDERATION AND CONSOLIDATION BY INDEXATION
3DEXPERIENCE PLM Analytics Architecture

9/
19
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2

Real Time Dashboarding with 3DEXPERIENCE

Non-intrusive consolidation of external and internal enterprise data & IoT-field data

3DEXPERIENCE 

SQL Database
File SQL-DB IIoT

Indexation Connectors
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NETVIBES CONNECTORS FOR INDEX-BASED INTEGRATIONS

9/
19

/2
02
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DATA FUSION AND CONSOLIDATION FOR PART SEARCH
One click: Find released parts with similar 3D geometry, from preferred suppliers, in Aluminum, and cost under 10 €

9/
19

/2
02

2

CAD 

Metadata

CAD

Geometry/

Metadata

Calculated 

Data

PDM Item 

Data, Material

ERP Mara-Nr. / 

€
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DATA FEDERATION AND CONSOLIDATION IN ACTION

9/
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SYSTEMS TRACEABILITY
Linking artifacts stored inside or outside the platform using data federation mechanism

9/
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EXTERNAL ECOSYSTEM 
OPENNESS

9/
19
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2

External Ecosystem         Openness
• Openness by Converters

• STEP 242 XML Openness

• Supplier Collaboration 

• File Collaboration Openness

Enterprise Adoption
Openness

•Administration Openness 

for Configuration

•Data model 

customization

•People & Organization

•Server Java 

Configuration / 

Customization

•MQL

Enterprise 
Ecosystem 
Openness 

• Integration 

Frameworks
o xPDM Exchange 

Framework

o Enterprise Integration 

Framework

o REST Web Services

• Systems Openness, 

Traceability, OSLC

• Data Federation

• DS Legacy migration 

tools

Application and Solution Openness
• Support third Party Applications (Power 'By)

• Application Programming APIs

• SIMULIA Application Openness

• Web UI / Widget Openness
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EXTERNAL ECOSYSTEM OPENNESS

Data Converters

STEP 242 XML Openness

Supplier Collaboration – Online & Offline

Committees and Standardization initiatives

9/
19

/2
02

2
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DATA CONVERTERS
Import and Export a large number of third party formats

9/
19

/2
02

2

Format Converters 

3DPDF f

3DXML Briefcase fh

3MF f

Abaqus_Material h

ACIS h

Allegro h

AMF f

Autocad 2D fh

Autocad 3D h

CATIA Composer f

CATIA V4 fh

CATIA V5 fh

CGM f

CityGML h

COLLADA h

CREO / ProE h

Deltagen fh

DXF 2D fh

DXF 3D h

EMN h

FBX h

Format Converters 

GL2 f

ICEM Surf fh

IDF h

IFC fh

IGES fh

INVENTOR h

JPG f

JT h

Mean_stress_Correction h

Mentor_Graphics h

MICROSTATION h

NX h

OBJ h

Open Mining Format fh

PARASOLID h

PDF f

PS f

REVIT h

RHINO h

Signal_Data h

SOLID EDGE h

Format Converters 

Solidworks h

STEP Multidiscipline fh

STL fh

Stress_Spectrum h

SurPac fh

SVG f

TIF f

VRML fh

XCDM fh

XMpLant h

Bi-directional fh

Import only h

Export Only f
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3DEXPERIENCE STEP AP242 OPENNESS
Support customer interoperability & archiving requirements

9/
19
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02

2

Supported Functionalities

Work In Progress

STEP AP242 Ed2

V5R07 V5R20 V5-6R2013

3DEXPERIENCE R2018x
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SUPPLIER COLLABORATION – ONLINE
Extended Enterprise & Supplier Collaboration

9/
19
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2

Web client

Web and/or Win client

Suppliers

Suppliers

Single DB
Suppliers

Rich client

Local R&D

Centralized R&D
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SUPPLIER COLLABORATION – OFFLINE
Extended Enterprise & Supplier Collaboration

9/
19
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3DExperience

CATIA V5

Other CAD

Cloud

CATIA V6

CATIA V63DXML for Authoring

3DXMLfor Authoring

3DXML

CATProduct/CATPart
CATIA V5

STEP,IGES,JT …Standard formats

E
xc

h
an

g
e 

W
S

3DXML
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DS @ COMMITTEES AND STANDARDIZATION INITIATIVES

9/
19
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• Dassault Systemes is a member of the following committees and organizations:

- WIGEP: Wissenschaftliche Gesellschaft für Produktentwicklung

▪ http://www.wigep.de

- Acatech: Deutsche Akademie der Technikwissenschaften

▪ https://www.acatech.de

- Zukunftsallianz Maschinenbau

▪ http://www.zukunftsallianz-maschinenbau.de

- ZAL: Zentrum für Angewandte Luftfahrtforschung

▪ https://zal.aero

- Deutsche Messe Technologie-Akademie

▪ https://www.technology-academy.group

- Bitkom

- ProStep

- Plattform Industrie 4.0

- Modelica Association

http://www.wigep.de/
https://www.acatech.de/
http://www.zukunftsallianz-maschinenbau.de/
https://zal.aero/
https://www.technology-academy.group/
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ENTERPRISE ADOPTION
OPENNESS

9/
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External Ecosystem         Openness
• Openness by Converters

• STEP 242 XML Openness

• Supplier Collaboration 

• File Collaboration Openness

Enterprise Adoption
Openness

•Administration Openness 

for Configuration

•Data model 

customization

•People & Organization

•Server Java 

Configuration / 

Customization

•MQL

Enterprise 
Ecosystem 
Openness 

• Integration 

Frameworks
o xPDM Exchange 

Framework

o Enterprise Integration 

Framework

o REST Web Services

• Systems Openness, 

Traceability, OSLC

• Data Federation

• DS Legacy migration 

tools

Application and Solution Openness
• Support third Party Applications (Power 'By)

• Application Programming APIs

• SIMULIA Application Openness

• Web UI / Widget Openness
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ENTERPRISE ADOPTION OPENNESS 

Platform Configuration

Data Model Customization

People & Organization

Server Side Java Configuration & Customization

Matrix Query Language (MQL)

9/
19

/2
02

2



44

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
|  

   
   

   
   

   
   

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

PLATFORM CONFIGURATION
Flexible configuration of PLM behaviors

9/
19
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Collaborative Spaces Control

Lifecycle Graph 

Extending types with attributes 

Identification configuration Access Rules Promotion Rules 

Retention Rules for iterations 

Import / Export Configuration 
Revision Naming Rules 

Single Widget 

Administration of 

communities (Members, 

statistics, settings etc.)

Multi-widget app for 

organization, vocabularies 

and site replication 

management

Vocabulary 

Management 

for 6WTags

Site Replication 

(On-premise 

only)
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DATA MODEL CUSTOMIZATION
Server Side Configuration and Customization

9/
19
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Configurable Functionality

Administrative Control Centers

Specialize Types / 

Attributes

TXO / Interfaces

Enterprise IP 

Specialization

Custom Applications

Widget Development

Custom Web 

Functionality / 

Custom UI

JAVA/JPO ADK / 

JSP/ JS 

Development

Naming Conventions, 

Workflows, Business Rules, 

Attribute Assignments

Create new SubTypes

and Custom Attributes

Custom App 

Functionality for 

Dashboards / REST 

API

Custom Forms, 

Tables, Commands, 

Processing, Event 

Triggers 

3rd Party Integrations

REST Web Services 

API

Data CRUD
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PEOPLE & ORGANIZATION (P&O)
Management of users and their access rights

9/
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MATRIX QUERY LANGUAGE (MQL)

9/
19
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• The Matrix Query Language is also called MQL

• Similar to SQL, MQL consists of a set of commands that help administrators set up and test a 3DSpace database quickly 

and efficiently. 

• MQL is primarily a tool for building the 3DSpace database. Also, you can use MQL to

add information to the existing database, and extract information from the database.

• Mainly MQL is used to perform other functions of 3DSpace that you can not do with the GUI

applications, including system administration functions.

• MQL commands can be run on a command line as a single command or via a script.
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KEY TAKEAWAYS

9/
19

/2
02

2



49

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
|  

   
   

   
   

   
   

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

QUESTIONS AND ANSWERS
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