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Industrie 4.0 – IIoT, data as the focus

Concepts such as the Industrial Internet of Things (IIoT) and 
Industrie 4.0 have gained positive momentum and are accepted 
as the future for industrial process lifecycle

• from requirement definition to design, testing, 
operation, maintenance and decommission

• a wealth of static (e.g. design) and dynamic (e.g. real-
time operation) data sources are becoming available



Opening up industrial data
To enhance the adoption of IIoT we need open standards for data sources of 
our industrial process and an open standard communication framework to 
exchange this information

• Enable interoperability between tools, easier handover
– Owner/Operators and subcontractors

– Between design lifecycle phases

• Future-proof design data , consider systems with long lifecycles

• Mine the knowledge of past designs, generative design technologies

• Make the business proposition of developing IIoT services more attractive 
to SMEs



An open IIoT ecosystem
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IIoT nodes concept (partial)
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DEXPI specification

• The DEXPI specification further defines the ISO 15926 
standard to enable adoption by CAE vendors for Piping and 
Instrumentation Diagram (P&ID) data exchange

• The DEXPI group includes owner-operators, software vendors, 
service providers and research institutions

• A stable version of the DEXPI specification is ready, the focus 
is now the CAE implementations



DEXPI group overview
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International Standards
• DEXPI specification based on international standards

• Applicable for IEC, ISA and DIN based P&IDs

Plant 

Structure

Apparatus / 

Machines

Piping 

components

Instrumentation Communication

ISO 10209 ISO 10628 ISO 10628 IEC 62424 ISO 15926

IEC 61987 Proteus 4.0.1 (formerly 

XMPlant)

(ANSI 5.1)

(DIN 19227)



DEXPI interfaces of CAE systems

CAE Vendor Product DEXPI Interface

Autodesk AutoCAD P&ID 2019 Import & Export

Aveva Aveva PID Import & Export

Intergraph SmartPlant PID Export

Siemens Comos PID Import & Export

VTT Apros Import

X-Visual PID Import



P&ID data – DEXPI OPC UA
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Data handover (example)



DEXPI OPC UA companion specification

Work started in Spring 2017 for developing an OPC UA 
companion specification for the DEXPI specification
• 11 WG meetings so far 

• The engineering work for the specification is now done
– Nodeset development, prototype implementation

• The specification document is mostly complete
– We aim to have a good complete draft by the end of the year, ready to be 

sent to the TAC for the next steps



DEXPI OPC UA WG members
OPC Foundation:
Jouni Aro, Prosys OPC 

Betsy Hawkinson, Honeywell

Karl Deiretsbacher, OPC Foundation 

John Gillerman, Grid Cloud Systems

Stefan Hoppe , OPC Foundation

Armin Fricke, Capital-Gain Cons.

Rod Stein, Matrikon OPC

Sandra Fabiano, Yokogawa

DEXPI group:
Nikolaos Papakonstantinou, VTT (WG leader)

Heiner Temmen, Evonik

Michael Wiedau, Evonik

Manfred Theissen, Aixcape

David Vazquez-Landa, BASF

Tommi Karhela, Semantum

Juha Kortelainen, VTT

Reiner Meyer-Roessl, Autodesk



DEXPI OPC UA example, P&ID model

15.11.

2018

VTT – beyond the 

obvious
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The UaExpert OPC UA client browses a Piping and Instrumentation Diagram (P&ID) over OPC UA



Lessons learned so far
• OPC UA’s metamodel supports single inheritance, that is an 

issue for metamodels that include multiple inheritance
– In this specification we used an additional hierarchy document for the 

DEXPI classes

• The specification document has redundant information 
engineering work for the specification is now done
– Long lists of ObjectTypes, enumerations, in the main document, info 

overlapping with the nodeset xml file

• Mapping of engineering units is a pain…



POSC Caesar Reference Data Library (DEXPI) to UNECE 
(OPC UA) mapping of units (Excel)



UNECE (OPC UA) to OPC UA mapping of units (Excel)



Future work
• At VTT we consider this line of research as a key for plant 

digitalization and development of digital twins
– As enablers of advanced data and model driven applications

• If you share this vision, please contact us. We have ongoing 
research project proposal efforts and we are looking for 
consortium partners – end users
– E.g. H2020 ICT and SPIRE calls, Business Finland AI Business



Thank you!


