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PROSYS {2) OPC : * 1000+ customers
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 Founded In 1995
Espoo,

* Global expert in 3 Finland

« OPC UA solutions and ~
information modeling

* IT/OT integration
* Industrial Security
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OPC Foundation and Open
Industry 4.0 Alliance

. * 50+ countries
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Build with Prosys Forge

* |Industrial DataOps & Edge Application

« OPC UA Server as the core =

‘?> Connec tivity
v
HTTP

« Variety of south- and northbound connectivity Connectvty

Core Features -

» Business logic tools Ecemange che e

Information Aggregation

« Comprehensive security features

o Windows, Linux, Container
« \WWeb configurator
* OpenAPI REST AP
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OPC UA Enabled Architecture Cloud

- ,

« OPC UA Client/Server (C/S) 3 .

 Process Monitoring DEUAEE | o 1 opcua

« Production Control (SCADA) .| Edge Gateway | PMul();_t_er

« Production Orchestration (MES) % A

OPC UA C/S - OPC U:A\ OPC UA CX
PubSub UNS

« OPC UA PubSub UDP Mt

* Field Level Communication
 Field Exchange (OPC UA FX) Historian

Process

ERP = Enterprise Resource
Planning

MES = Manufacturing
OT Execution System

SCADA = Supervisory
Control And Data

OPCUAC/S

« OPC UA PubSub MQTT
» Cloud Connectivity

» Cloud Exchange (OPC UA CX) Fieldbus Acquisition |
PLC = Programmable Logic
° i1fi Controlle
Unified Namespace (UNS) OPC UA | OPC UA EX DS - Distributed Control
PubSub . .
Field devices, System
UDP
Sensors, etc.
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OPC Unified Architecture

« OPC UA is a global standard for Industrial Connectivity
* OPC Foundation as a standardization body
* Protocols available for Field Level, Industrial IT Level, and OT to Cloud Level communication

« OPC UA main benefits

« Cross-vendor compatibility at the system level
« Security built in
« Large adoption among automation and industrial IT vendors

 Information modeling
* Generic modeling language
« Domain specific models via wide collaboration
* Custom models
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Information Models




Brownfield Device Control

* Process/Machine Control

) PLC Tank1
« SCADA =
e DCS
 Data Model
° Tags Mixer1
« OPC UA Server J, i Usewer
s Tags
9 29000
* s that it? O >
[ XX-XX] LAV INTI6
/157 INT16)
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Better Semantics with OPC UA

* Variables * Object
« Standard DataTypes * Device Structure
* Boolean, Int32, Double, etc. o ObjectType

* Custom DataTypes
e Structures
* Enumerations

M10N: Byte

Speed: Double

Speed: Double

M1ERR: Byte

Setpoint: Double Setpoint: Double

MTAV:INT16

State: MixerState State: MixerState

=

>
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—
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Additional Semantics with OPC UA

« Method Calls MixerType
 Events Speed: Double
* Alarms Setpoint: Double

* History State: MixerState
e State Machines

MixerReadyEventType

AvgSpeed

i
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Information Models

« Domain specific models Info
* Devices §<§ ] e
« Machinery g

 Robots

* Process Automation (PA-DIM) lz — l
e Etc. Model
Transformer

» Custom models ﬁ B

* Vendor specific
« User specific

2 P
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Al with OPC UA




Al as an Enabler

1. Information Model Exploration

» Standard models enable better understanding
* Model Context Protocol (MCP) enables Al chat interface

2. Time-Series Analysis
« Forecasting
« Anomaly Detection

3. Mapping Legacy Data to Standard Information
« Laborsome mappings made possible
« Balance between automatic and manual verification

PROSYS ) OPC "



Information Model Exploration

* Model Context Protocol on Prosys Forge
« Based on efficient indexing of address space data

* Ask questions about production state and data

 Claude even created a report without specifically asking for it
» Find the correct variable from the Forge address space

« Understand what the measurement is, based on the Laboratory and
Analytical Device Standard (LADS) information model

» Find out that it has history available

« Generate a report with proper meta data (what and where it is) about
the measurement
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Getting MyDevice structure withp... v @ </> Ph10s HTML Copy v O X

I'll search for a pH measurement node on the server.

LABORATORY - SPECTARIS PH-METER - LADS INSTRUMENT LADS-SampleServer
GetNodes > : SCALE 0.00 — 14.00 pH
@ Potential of Hydrogen

SAMPLED 2026-04-22 - 13:44

Found the pH Sensor (node i=5019 ) under the LADS pH-Meter. Its Node: i=6113 - SensorValue - recorded window: uTC
SensorValue (node i=6113 ) is the measured pH — and it has 1B.808s
HasHistoricalConfiguration ,so history isrecorded. Let me also grab the
engineering units/range and then pull 10 seconds of history.
LATEST READING
Read >
4,19~
Confirmed — cutrent pH = 4.19, range 0-14 pH. Server clock is at 13:44:34 UTC. °
et ot I e i 1D SO Taa 5 01 Ay ST | | |
0 acidic ) 7 neutral 14 alkaline
HistoryReadRaw >
Got 10 samples, all reading exactly 4.19 pH (a stable acidic reading — makes TR G R SRS
sense for a sample that's settled on the sensor). Let me build a lab-themed chart
. Samples 10
artifact.
Duration 9.10 s
Created a file, read a file > Mean 4.190 pH
Found it — your pH measurement is the SensorValue of the pH Sensor inside the Min / Max 4.19 / 4.19
LADS pH-Meter: Std dev 0.0000
Node Classification ACIDIC
Display name: pH Sensor / SensorValue
Nodeld: nsu=../pHMeter/;i=6113 SAMPLE LOG
Engineering unit: pH (potential of hydrogen), range 0-14, history enabled T P
Path: pH-Meter > Functional Unit Set > pH-Meter Unit > FunctionSet +0.00 4
> pH Sensor > SensorValue +1.09 419
+1.30 4.19
Readout for the last 10 seconds (13:44:24 > 13:44:34 UTC) +3.17 4.19
. v N 4.08 4.19
e 10samples, all returning pH 4.19 — .~ _at line. The sensor is sitting on a ’
otahla mildAlr anidin carmnla (thinl rrinamcar Av tamata f11inn tnveitneon arall +5.01 4.19
+6.10 4.19
Reply...
+6.31 4.19
+ +8.19 4.19
+9.10 4.19




Time-Series Forecasting

SensorA Forecast with DLinear
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Time-Series Anomaly Detection

LSTM_AD Anomaly Detection vs Ground Truth
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Al-assisted Mapping

* Enable model transformations
« Large models
« Acceptable work time

« Confidence-based evaluation:
« Automatic mapping
* Manual verification
* Rejected without review

(Tuomas Kauppinen: Al-Assisted Variable Mapping to OPC UA
Information Models, MSc Thesis, Tampere University, 2026
(upcoming))
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Source data
(OPC UA NodeSetz2 file)

lsmme_mialﬂes.csv ]

'

PackML target
information model

Embedding-based candidate retrieval

PR [ Target model J
embeddings

!

LLM-assisted ——

L 4

(Looets rowcer

!

Manual review

—P{ mappings.csv J(J

Grey = Data artifact
Blue = Processing stage

Green = Al-assisted mapping
Yellow = Human review




Conclusion



Data Contextualization for AI with OPC UA

« OPC UA Enables

« Data Aggregation from different sources
 Data Contextualization to information models

Al Enables

« Chat-based queries
* Time-series analysis
» Legacy data mapping
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Thank You!

Please contact us for more

Informatlon. jouni.aro@prosysopc.com
F OPC UA s OPC UA
“m i Forge Bergl Simulation Server

OPC UA
Browser

OPC UA
Forge Plugin
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