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OPC UA Designer: A model driven toolset for Industry 4.0 systems 

design and deployment of OPC UA Information models 
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 There Is No Industrie 4.0 without OPC UA[1]

 Need for OPC UA CS for specific semantics description

 Need for model driven tools for fastening the deployment of Industry 4.0 compliant systems

 Choice of SysML as a modelling language and Model2Model transformation for automating the 

deployment of OPC-UA Information models

INTRODUCTION
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[1] Industry 4.0 and OPC UA: https://opcconnect.opcfoundation.org/2017/06/there-is-no-industrie-4-0-without-opc-ua/
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OPC UA DESIGNER

• A Model Driven Tool providing:

• SysML Modelling Environment for Industry 4.0 

systems design

• OPC UA Companion Specification for adding 

standardized data models

• Automatic deployment of OPC UA information 

models from SysML models
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SYSML Introduction
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CarSpeedRegulator

rgm:Regulator [1]spm:Speedometer [1] rgm:Regulator [1]
« flowPort »

inSpeed: Integer [1]

spm:Speedometer [1]

« flowPort »

outSpeed: Integer [1]

Block Definition Diagram

Statemachine Diagram

Activity Diagram

Internal Block Diagram

SysML: Multiple dedicated viewpoints
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Model 

requirements

Manage 

requirements and 

maintain traceability

Specify system’s boundaries and main 

missions

Describe interactions between the 

system and its context/environment

Specify system 

structure

Specify system 

behavior

Model constraints of the 

system parameters

A process for system modeling



| 7

1.Specification:

Use Case diagrams, Requirements diagrams

2.Functional Design:

Structure: BDD, IBD

Behavior: State Machine diagrams, activitiy diagrams,  

sequence diagrams

SysML for robotic cells modelling



| 8

SysML Blocks are generic and do not contain meta data 

specific to robotic systems

Extension of SysML by adding OPC-UA Companion 

Specifications as UML Profiles

SysML
OPC UA

Companion 

Specificatio

ns

Extending SysML with Robotics Information Models
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MODEL DRIVEN TOOL-CHAIN ARCHITECTURE
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ROBOTIC CELL SYSML MODEL : IBD
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Motion Device System Model
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Extendingthe CS Robotics Profile  
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QVTo Transformation 
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Modelling and Transformation of the MotionDeviceType instance
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Future Work

 Take into consideration other Companion Specification (PLC, End Of Arms 

Tools…) 

 Generation of Companion Specification from SysML Models 

 Automatically deploy the OPC-UA clients (3D DT) from the SysML model 
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Questions 
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Projet « OPCUA CS-DT »
Architecture démonstrateur finale

DIGITAL TWIN :

UNITY3D

OPC-UA client

OPC-UA server
(Open OPCUA)

PLC

Modèle systémique 
SysML+ sémantisation 

des données 
(Companion

Specifications) 

Site de démo (atelier Cetim) 

Outil de Record

Outil de Replay

OPC-UA server
(Stack 62541)

Historisation Csv

DIGITAL TWIN :

3DS DELMIAHistorisation Csv

Modèle de donnée

Modèle de donnée


