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Introduction

Users of the PROFINET Technology more and more use virtual PLCs instead of physical
PLCs. Avirtual PLC (vPLC) is a software-based version of a traditional programmable
logic controller, designed to run on general-purpose computing platforms rather than
dedicated PLC hardware. As a vPLC runs on a general-purpose computing platform and
as possible network latencies need to be considered, the overall input to output
performance of such a system is of interest. The connecting network between the vPLC
and the PROFINET 1O Devices has an impact on the 10 performance of the system. The
objective of the AdHoc working group is the definition of performance criteria (service
level definition) for the connecting network between the vPLC and the PROFINET 10
Devices. The following figure shows the simple setting. Multiple automation cells may
be connected to one host with multiple vPLC instances.
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Previous work on these questions is already available [GAF2024], [GIV2014], [IMA2020],
[JAV2022]. The AdHoc working group shallin the first step conduct a more detailed
analysis on existing studies. In a second step the AdHoc working group shall evaluate
whether existing standards with respect to network quality from the IT domain can be
used for the definition of network quality parameters. Possible standards to be
considered may include [ITU-T G.8013/Y.1731], [IEEE_802.1Q] und [IEEE_802.1ag].



Objectives of the working group

The AdHoc working group shall work on the following topics:

Typical System structures for

o Classical PLC with PROFINET IO.

o Virtual PLC with on premise computing host with PROFINET 10.

o Virtual PLC with cloud-based computing host with PROFINET IO.
Agreement of measurement methodologies for the evaluation of the network
quality according to the previously described standard.

Discussion about possible additional network quality characteristics / quality
indicators with reference to the various PROFINET Conformance Classes.
Discussion about the impact of additional network latency / network load due to
netload in the communication network between the 10 devices and the
computing host.

Derivation of requirements for the maximum allowable network load.

Cooperation

The AdHoc working group is seeking experts with in-depth knowledge of quality of
service for Ethernet-based communication systems.

Expected outcome of the AdHoc WG work

The AdHoc working group is expected to generate the following output:

Agreed System structure for the reference platform.

Agreed quality of service indicators for the transfer of PROFINET real-time data
Typical results with respect to isochrony, delay, reaction time and jitter for the
real-time behavior for standard PLC, vPLC hosted on premise, vPLC hosted in
cloud.

Recommendations for network load on the transfer network.

Call for participation

Interested companies are requested to contact

Prof. Dr. Karl-Heinz Niemann (karl-heinz.niemann@hs-hannover.de)

by February 27, 2026.
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