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Part 83: UAFX Offline EngineeringPart 81: UAFX Connecting Devices and Information Model

Part 82: UAFX Networking

Part 84: UAFX Profiles

REVISIONS NEW

(New) Part 83 and Revision of Parts 81, 82 and 84 submitted for OPCF member review, 

to be published in January 2024

UNCHANGED

Part 80: UAFX Overview and Introduction
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 Offline Descriptor describes capabilities, functionality, 

configuration and assets of an automation component 

 Essential part for development, commissioning, operation, 

and maintenance phases of an automation system

 Open Packaging Convention document (ECMA-376)
◦ Packaging of Modelling and Attachment files

◦ Relationships (internal and external)

◦ Digital Signature

 Information Model described using AutomationML (AML) 

(IEC 62714)
◦ XML-based data exchange format for plant engineering

 Attachments
◦ Integration of “other” Information Models (e.g. PLCopen, Yang,…) 

◦ Document, manuals, drawings …

6
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▪ Related Activities:

• Safety Test Tool (UASCTT) prototype available

• Safety Stack prototype available

• TÜV Assessment & Certification

planned for Q1/2024

 OPC UA Safety Specification R 1.05.02

History:

 Cooperation with PROFIBUS & PROFINET 

International (PI) started in 02/2018

 Release 1.04: Client/Server support (10/2019)

 Release 1.05: PubSub support (11/2021)

 Release 1.05.02: Revisions (11/2022) 
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 One harmonized communication solution for FA & PA & …
◦ OPC UA-based with focus on C2C (controller-to-controller)

◦ supporting cyclic real-time (and safety) process data exchange

◦ supporting wired and wireless data exchange (Ethernet, Ethernet TSN, 5G, …)

◦ pepared for use cases C2D (Controller-to-Device) and D2D (Device-to-Device)

 One common UAFX controller profile for all types of controllers
◦ including PLC, DCS, MC/RC/NC (Motion/Robot/Numerical Controllers)

◦ including information model for Automation Components (Asset & FEs)

 One scalable networking concept for UAFX controllers
◦ Mandatory: PubSub via UDP/IP (routable)

◦ Optional: PubSub via Ethernet Layer 2 (for higher efficiency)

◦ Optional: embedded Ethernet/TSN bridge

 One safety solution for OPC UA & UAFX (OPC UA Safety)
◦ supporting Client/Server and PubSub, transport protocol independent

◦ designed for safety applications up to SIL 4

 Concept for offline engineering scenarios
◦ with product/configuration descriptors based on AML

 UAFX conformance test in work

8

Concepts & specifications

agreed by FLC SC

member companies incl.

all major automation suppliers

and

Spec. Parts 15, 80, 81, 82, and 84

released by the OPC Foundation

(Part 83 to be released Jan 2024)

FLC Phase 1

(2019 – 2023)
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Service) depending on capabilities of

connected end stations, bridges and bridged

end stations

Full Network*

Access Facet(TSN)

Base 

Network

Access Facet

Full Bridge Component Facet (TSN)

UDP

UADP

Transport 

Facet

Ethernet

UADP

Transport 

Facet

Advanced Bridge 

Component Facet (TSN)

Base Bridge 

Component Facet

Advanced *

Network

Access

Facet (TSN)

+ VLAN

+ Remote Mgmt. 

+ Preemption

+ Time Sync

(gPTP)

+ Scheduling

(Qbv, TAS)



© OPCF 2023

Certification of UAFX controllers (and devices) will be mandatory

Developments of OPC Foundation:

 UAFX Extensions for the OPC UA Compliance Test Tool (CTT)

are under development, expected to be available in Q1/2024

 OPC UA Safety Compliance Test Tool is under development, 

expected to be available in Q1/2024

 OPCF‘s Test Lab is prepared for testing of products supporting

APL (Advanced Physical Layer)

Joint activities with other Standards Developing Organizations (SDO):

 TIACC (TSN Industrial Automation Conformance Collaboration)

TSWG (Test Spec Working Group) has been established 

to develop & maintain the TIACC “Common Test Specification”.

 Ethernet APL Maintenance Collaboration has been established to maintain 

APL Specifications & Testing Tools, and to elaborate a Mutual Recognition Agreement
11
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 UAFX Controller-to-Controller (C2C) + OPC UA Safety + OPC UA over 5G Demo 

(More than 20 participating companies incl. all major automation suppliers)
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 OPC UA is the chosen Industrial Interoperability solution

by NOA, OPAF, MTP and MDIS

 Direct cloud connectivity or utilization of gateways

based on well-defined semantics

OPC UA Integration options:

 OPC UA as „second channel“ for monitoring & optimization

(NOA = Namur Open Architecture)

 OPC UA as „first channel“ 

for exchange of cyclic process data

 Communication options
◦ OPC UA over MQTT

◦ OPC UA Client/Server over TCP/IP

◦ OPC UA PubSub over UDP/IP or Layer 2 Ethernet

13
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 FLC Phase 1 (2019 – 2023):
◦ Focus on C2C Use Case

◦ UAFX Base Concepts for Controllers 

(and Field Devices)

◦ Online & Offline scenarios

 OPC Foundation now launches 

Phase 2 (2024 – 2027)
◦ Focus on C2D and D2D

◦ Extend existing UAFX base concepts

(e.g. Parametrization, Diagnosis and 

Networking)

◦ Develop application profiles for 

motion control, I/O and

instrumentation

14

▪ Technical working groups & FLC Steering Committee open to all OPC Foundation members

▪ FLC Steering Committee members provide extra support (financial contributions & man-power) 
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Infrastructure

Base Facet 

WG
(started in Jan 2019)

Offline Engineering WG
(started in Jan 2019)

Networking 

WG
(started in Jan 2019)

Motion 

WG
(started in May 2020)

IO 

WG

(will start in Dec. 2023)

Instrumentation 

WG
(started in June 2023)

Safety 

WG
(started in Feb 2018)

Prototyping

WG
(started in Jul 2020)

Test Development 

WG
(started in Oct 2020)

FLC Architecture 

WG
(started in Jan 2019)

No. FLC Working Group Chair E-Mail

1 FLC Architecture WG Gregory Majcher (Rockwell Automation) gamajcher@ra.rockwell.com

2 Base Facet WG
Paul Hunkar (Yokogawa) / 

Georg Biehler (Siemens)

Paul.Hunkar@yokogawa.com

georg.biehler@siemens.com

3 Offline Engineering WG Emanuel Kolb (ABB) emanuel.kolb@de.abb.com

4 Safety WG Christian Eitner (Siemens) christian.eitner@siemens.com

5 Motion WG Rick Blair (Schneider Electric) rick.blair@se.com

6 Instrumentation WG
Mark Nixon (Emerson)

Shanthala Kamath (ABB)

mark.nixon@emerson.com

shanthala.kamath@us.abb.com

7 IO WG
Rosh Sreedharan (Rockwell Automation)

N.N.

rcsreedharan@ra.rockwell.com

8 Prototyping WG Jan Murzyn (Mitsubishi Electric) Jan.Murzyn@mpl.mee.com

9 Test Development WG Thomas Schreck (Schneider Electric) thomas.schreck@se.com

10 Networking WG Alexander Gogolev (Huawei) alexander.gogolev@huawei.com

FLC Supergroup WG =

FLC Architecture WG +

Base Facet WG +

Offline Engineering WG +

Networking WG

Infra-

structure

NEW

mailto:gamajcher@ra.rockwell.com
mailto:Paul.Hunkar@us.yokogawa.com
mailto:georg.biehler@siemens.com
mailto:emanuel.kolb@de.abb.com
mailto:christian.eitner@siemens.com
mailto:rick.blair@se.com
mailto:mark.nixon@emerson.com
mailto:shanthala.kamath@us.abb.com
mailto:rcsreedharan@ra.rockwell.com
mailto:Jan.Murzyn@mpl.mee.com
mailto:thomas.schreck@se.com
mailto:alexander.gogolev@huawei.com
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OPC UA + UAFX incl. APL + TSN support the convergence of industrial communication for FA & PA & beyond
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Brochures / Technical Papers

General OPC UA Brochure (60 pages), V15 (11/2023) Link

FLC Flyer (4 pages), V7 (11/2023) Link

FLC Technical Paper (40 pages), V3 (11/2023) Link

APL Brochure (18 pages), (06/2020) Link

OPC UA Safety – Technical Paper (24 pages), V1 (09/2022) Link

18

Specifications

Part 80: UAFX Overview and Introduction V1.00 (11/2022) Link

Part 81: UAFX Connecting Devices and Information Model V1.00.1 (01/2023) Link

Part 82: UAFX Networking V1.00 (11/2022) Link

Part 83: UAFX Offline Engineering V1.00 RC (under member review) Link

Part 84: UAFX Profiles V1.00 (11/2022) Link

Recordings

OPC UA Field eXchange (FX) Digital Days Day 1 Day 2 Day 3 Link

https://opcfoundation.org/flc

https://opcfoundation.org/wp-content/uploads/2023/05/OPC-UA-Interoperability-For-Industrie4-and-IoT-EN.pdf
https://opcfoundation.org/wp-content/uploads/2023/11/OPCF-FLC-Flyer.pdf
https://opcfoundation.org/wp-content/uploads/2023/11/OPCF-FLC-Technical-Paper-C2C-EN.pdf
https://opcfoundation.org/wp-content/uploads/2020/06/Ethernet-APL_Ethernet-To-The-Field_EN.pdf
https://opcfoundation.org/wp-content/uploads/2022/09/OPCF-OPCUA-Safety-EN.pdf
https://opcfoundation.org/developer-tools/documents/?type=Specification
https://opcfoundation.org/developer-tools/documents/?type=Specification
https://opcfoundation.org/developer-tools/documents/?type=Specification
https://opcfoundation.org/developer-tools/documents/?type=Specification
https://opcfoundation.org/developer-tools/documents/?type=Specification
https://youtu.be/pZItyMZr_xo
https://youtu.be/sT5Oc3lT9Ws
https://youtu.be/ueomXZLuX6U
https://opcfoundation.org/developer-tools/marketing-communication-presentations/opc-and-opc-ua-presentations/
https://opcfoundation.org/flc


Looking for more information? 
Brochures, Recordings, Slides, …

https://opcfoundation.org/
https://opcfoundation.org/flc
https://opcfoundation.org/apl

Thank you! 

https://opcfoundation.org/
https://opcfoundation.org/flc
https://opcfoundation.org/apl
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