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Speaker Bio:

liro is a chemical engineer with 15+ years of
process industries experience with a focus on
digitalization and the application of digital twins
across chemical industry value chains.

He has spent the last six years working and
studying in Houston, TX — graduating with a
University of Houston MBA from C.T. Bauer College
of Business class of 2025.

Before Texas, liro lived and worked a decade in
Brazil. Originally from Finland, he holds a bachelor
of engineering degree with a focus on pulp and
paper technologies from his native country.

Sept 22-23, 2025, University of Houston
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So, what are we talking about?

Become adaptive
Dynamic scheduling i Overcome the workforce gap

| ot size one Al copilots
Self organizing production workflows I T-like deployment paradigm

Validate virtually

Full fidelity physics
Full fidelity rendering
Integrated data from R&D through production

Secure the OT ecosystem

IT-like discovery and management of OT assets
Dynamic & adaptive cybersecurity paradigm

Extend and scale automation w/o
ripping and replacing

Engineer better and faster

DevOps for automation

Al copilots Vendor agnostic edge data collection
Move the controller, not the code Contextualize and combine data sets
Run advanced apps to get more from existing OT

Organized by the South Texas Section of AIChE ®
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What's the backdrop today?
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What is the angle of approach? And why?

IT layer AI ?

-Dashboarding, Engineering, Business Workflows

----------------------------------------------------------------------------------- Multiple Al Agents?

Industrial Al orchestration layer
-aggregation
-integration

OBV e Machine Vision Processing?

-structuring

Operator Override?

----------------------------------------------------------------------------------- Central Deployment & Programming?

OT layer
-Process, SCADA, DCS, PLCs, BCS, EMS
-Machine vision, sound processing, edge GPU

Device, App, and/or Modelling Updates?

Organized by the South Texas Section of AIChE ®
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How to prove out new(er) technologies?

N
i<l

v

_ Scoping S S I
Co-visioning Discovery call Workshop DEFF[ﬁggﬂ:m caie

Organized by the South Texas Section of AIChE ®
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Regarding a technology stack bridging operations and analytics

Docker containers

Linux machines™
Industrial Edge Ecosystem ]
Our technology stack from Edge to Cloud Hardened platform — standard IT user deletion

Inside your enterprise

Extends across the enterprise, divisions, and plant sites

Data Source Shop-Floor Level Enterprise Level Cloud Level

Industrial Edge Device: virtual & mmm Industrial Edge Management E'j;:t:ilb Ru n n I ng |Oca I Iy O n OT - Th I n k AUtOpI IOt a n d Fu | | Se |f_D rIVI ng

nstia Ecge ppplcatons & @] e G e RS e [ s Industrial Edge Management is done in a centralized way

Management Repository M Management

» a mx Ei'i;i?:f:t& gihes ' Mass Device @ License & Certificate Global Repository

[T e P Think 3 or 4 people in the admin team for 10k edge devices

Visualization Code Customer Instances
Share: 0 X g o
DESIGN
AWARD
2025

. . _ Hosted by Siemens
1 On-Premise | Public Cloud
Product Industry

T SIMATIC IPC BX-56A/59A
SIEMENS . BOX |PC

Siemens AG

% Industrial Edge Data Service : . v [
Industrial Edge App Publisher Industrial loT
i . Marketplaces
OPC UA o Develop your own Edge APP  _ssi, :
SIMATIC S7 ey AP 15, CIICD Pipelineing »

wur Industrial Edge Databus dockar .
1 On-Premise dge Apps
PROFIN

oo ) ) % | MindSphere Apps / APls
SIEA ﬁ- -ﬁ- L Industrial loT as a Service inaSpname fpps Larts

Industrial Edge My Industrial Edge ) )
Connectors Connector Cloud Connector L Hybrid Apps
5 (] A\ Azure ( : ) yord e

Alibaba Cloud

Information Management
Industrial Edge Device
SIMATIC IPC 227G

3'.party | Siemens

SCADA/ @ Industrial Edge Runtime Demc'e _
Historian/ Firmware

MES

Information Management

Industrial Edge Device SIMATIC IPC 227G The high-performance, modular Industrial Box-PC SIMATIC IPC BX-
56A/59A brings flexible computing power directly to the control
cabinet on site. Thanks to the modular design, the right

Platform services & apps Individual services & apps

* ’ 1
W h at SN Ot on L| NUX configuration is available for every customer application, from
h . . maintenance-free, fan less, high-performance base units to high-
Mmacnines: St uxn et, end boxes supported by Al accelerators allowing easy upgrades

and scalability. In the biggest extension module two premium

CO I onia I PI pe I I nel Eq u |faX, graphic cards can be plugged in parallel. Various interfaces can be
N Ot Petya Wa nna Cry seamlessly incorporated into the client’s application. The current
)

generation of Intel processors provides the required computing
power.

Organized by the South Texas Section of AIChE®
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Comparison around edge and traditional on-premise

Edge computing enables modular, cloud-like control of local resources using containers and orchestration platforms, while traditional systems
rely on manual management of VMs or hardware. This shift supports real-time analytics, Al deployment, and Unified Namespace architectures

Feature Edge Computing Traditional On-Premise

Management Centralized, cloud-like Manual, device-by-device

Scalability Dynamic, app-based Static, hardware-bound

Updates Remote, automated Local, manual

Integration APIl-driven, containerized Often custom or vendor-
specific

Delivery Method Containers/Helm Charts Virtual Machines/Physical
\ET IS

OCl = Open Container Initiative

Organized by the South Texas Section of AIChE®
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What is MQTT? Why is this ‘trendy’ today in OT?

MQTT (Message Queuing Telemetry Transport) is a lightweight, publish/subscribe
messaging protocol designed for low-bandwidth, high-latency, or unreliable networks.

Key Features:
Developed by IBM and Arlen Nipper in 1999 for oil pipeline telemetry.

Open standard (OASIS) since 2014.
Popular for industrial 1oT and edge computing.

Why It Matters for OT:

Simple to implement.

Pretty Trendy Right Now.

Minimal resource usage (such as network resources).
Insanely Scalable.

Time to Value.

For reference: Compare to Zenoh (gaming, autonomous vehicles pub/sub), Ethernet/IP, OPC UA (manufacturing)

Organized by the South Texas Section of AIChE®
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Let’s not get into too much detail... I'd rather pull in an expert off-line

What is ISA-95 Unified Namespace (UNS) is a naming convention and architecture that enables a single ™ What is MQTT Sparkplug B?
source of truth for all data (generally) based on MQTT

Definition: Point-to-point Unified Namespace
Other IT Solutions, Other IT Selutions,

ISA-95 (also known as ANSI/ISA-95 or IEC 62264)
is an international standard for integrating Simulation, e Energy  MES/MOM, D;:t':m‘:l:"m maf";;ggmm E""’Eg’p'tgmﬂ Spal:kpl_ug Bis an open-source MQTT-base_ti mes.s.aging protocol designed specifically for industrial automation. It standardizes how devices and
applications publish and subscribe to data in a Unified Namespace (UNS).

enterprise systems (ERP) with manufacturing o e e 0 g
control systems (MES, SCADA, PLCs). 2 2 B 2 2 Key Features
Bsing \ BMQTT -Stateful Messaging: Tracks device connection status and data freshness.

s -Payload Standardi on: Uses a consistent format for tags, metrics, and metadata.
z Emel'pnse Message Broker (Unified Namespace, Sparkplug B) '\ -Birth/Death Certificates: Devices send a “birth” message when they connect and a “death” message when they disconnect.

Purpose:

Define a common language between business and VA (oo ':A'g;’.;‘g“a“"‘“'e'a'fl“: structure of business data and events. +Edge-Driven Architecture: Devices push data directly to the broker—no polling required.
production systems v !
Reduce integration cost, risk, and complexity Manufacturing operations W Why It Matters for OT

Enable scalable, modular automation architectures management +Enables plug-and-play interoperability between PLCs, SCADA, MES, and cloud systems.
| *Reduces integration complexity by enforcing a common data model.

. ™
scope: P e e E . Q . g @ +Ideal for real-time monitoring, alarm handling, and analytics in distributed environments. — S p E I'I k p | I-I g
| | L] ]

Applies to discrete, batch, and continuous old B 4 Greenfeld Common Stack
manufacturing Sensing and manipulating “MQIT Broker (e.9. HieMQ. EMOX) MQTT Topic &
Used across industries including pharma, Unified Namespace data architecture concept integrates different data sources and systems across an organization into a 'fjp?’kplug B Clients (e.g., PICs, Edge Gateways, SCADA)
- R A X ) - -Unified Namespace for organizing topics like site/area/Line/Device/Metric P I d D f t
automotive, and food & beverage. Production process single, cohesive framework, enabling IT and OT data exchange and interoperability. ayloa erinition
It orchestrates the data exchange, creating a unified dataset that simplifies complex infrastructures and enhances data
accessibility for advanced technologies like Al etc.

MTP as driver for flexible production and package unit integration [ . ] e P Y —
. - . A - Industrial Copilot I Solutions, "
Core concepts: Standardized interfaces and application-level description for Operations eg. Simulation Seln LSSl

What Is In a Unified Namespace?
. <
Generative Al-powered assistant for the shopfloor. ! E Al

Core Elements: Enterprise/Site1/PSI 47 PS
MQTT Broker (e.g., Q, EMQX): Central message hub Module Type Package Flexible, modular plants are built out of
Topic Tree: Hierarchical structure for organizing data (MTP) intelligent, autonomous Process 7| Process
Edge Devices: Publish machine data (e.g., via Industrial Edge) MTP is a standardized, Equipment Assemblies (PEAs) Orchestration
Consumers: MES, ERP, SCADA, dashboards, Al agents non-proprietary, vendor with standardized") interfaces described Layer

MQTT Topic MQTT Payload I | 315 P TITT-I20E) n Module Type Package (MTP) I et

Think of it as an OSI Pl Asset Framework “In Motion” description of SHOPCUR Comeciviy 9
autonomous equipment I

(-~ 1[1]

MQTT Publish
Client \ \‘
) ' 1] ar

Process
Equipment

MQTT Subscribe Assemblies
Client = hosted by: ascdion (PEASs) non-modular / brownfield sub plant

SIMATIC WinCC OA Industrial Edge

Unified AR Various Apps Management

Smart SCADA

WinCC OA
Wanager @«
‘ Data Mining
UNS ne d ¢ — e
A

4 sific:
Publish & Subscribe B = Classification

assemblies

Central management of software
and Apps, firmware, ..

Process Orchestration Layer (POL)

How It All Fits Together

. UNS Publish
Machine Press Machine 104

Level

wi, Factory’s Automation Industrial Edge
Equipment Hardware Device

Connect and read Y N
. I I I . & ‘"‘

Machine Proxy  Machine Monitor ~ Perf. Insight

Press Machine 103

Organized by the South Texas Section of AIChE®
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PLM & Simulation & Engineering

m Digital Twin 3 Party Security Analytics \Ji
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ERP Systems
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Intelligence

Information technology

Data Integration Layer
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MNon standardized Standard
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Edge
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Operational technology

Brownheld
Greenfield

Organized by the South Texas Section of AIChE ° “MCP = Model Context Protocol
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A couple of examples

What to deploy:
e Data connectors Reduce energy consumption with
* Virtual software controllers de- | o dentify

coupled from PLC hardware gt : g for deviations
* Physics-based executable digital ,. > g

. . Optimized ol £ 70 to

twins (BASF on next S|Id€) R Z) 1 N avoid defects before they occur

* Al machine vision solutions %
OPEX vs. _"}
* Full closed-loop control CAPEX | _
: Lightweight iy

* Front-line worker support gl P S
° Solutions to UﬂSO'VEd problems additions Control Room Operations

* Al Copilots for OT environments

Organized by the South Texas Section of AIChE®
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Regarding scale

Man : : :
Few Atoms A Molecule Few Molecules any Particles Equipment Process Manufacturing
structures
Length Scale
Quantum Molecular Coarse Meso Continuum Equipment Plant Site
grained

Materials Discovery, Design and Development Process and Equipment Operations,
Workflow Optimization (experiments, tests, etc.) Design, Engineering Maintenance

Organized by the South Texas Section of AIChE®
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Keep it simple and understandable

Optimize my
plant!

The power of the Digital Twin
... in the hands of factory operations!

SIEMENS

Organized by the South Texas Section of AIChE®
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Some more visuals and videos
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Use Cases:

 OPA-F Testbed

* Process Monitoring
e Communication

Process Monitoring
ADI Integrated OPA Testbed

s - [Pos. command (VALVE-03) [P [Pog _command (VALV@;I
) ) Process monitoring ! e 0.00%  BELL ITE health
iy = o .
Onl Orlng = ':@:uvuq;j P—
Flow (FIT-03) Flow (FIT-01) =AD-I
: 0.00 gpm 0.03 gpm
° A I D t t 3 : Level (LIT-01) _
nomaly Detection e g [ :
Tank 03 Temp. (TIT-05) Temp. (TIT-01) Tank 01 2 "?55‘_’,';“’”'?“ iR ,
" 1 Water 77.09 F | 77.09 F 0il U e (mgzs)l —=ip
o Fa u It P re d I Ct I O n reservoir ’\ reservoir L7 Overall health state
Level (UT-04) | ' Tank QZ
* MTP, OPC UA, POL i, O ) || —
ressure {PIT-03) £ Pressure (PIT-02) | (€ tank 7)) |Tank level (LIT-02) "0 02 Aarm |
’ 4 A7 psi 1 0.02 psi P €> 4979 % . Setpoint ePDU temperature
Loy Tul=u B ITemp. (TIT-04) Oil level (LIT-05) 89.33 F
75.39F 7542 F 18.19 % Temp. (TIT-03)
. = —— Water level (LIT-06) 77.05 F PE!&"‘J?E@!?
= 2 31.59 % e 84.92 F
] ' ¢ = 3 L L l Pos coramoargi :;ZWE.OZ)} Framework jitter state
. I Level (UT-03) .
| e, aa78% |6 | | . [Heatthy |
s Tat 1€ ¢
[: ﬁ} [Framework overruns |
1 = Pressure (PIT-04) 0 |
‘ .‘ 4 | | 5-49 psi
48 Pressure (PIT-07) | Pressure(Pﬂ’.-osﬂ Setpoint ; OCF state
3 2.81 psi_| A ! a | 3.00psi | ‘
= Tesaaigl SN P - —— ITE health net state
& — = [PUMP-02 speed: 0.00 % \ _J- _ [PUMP-01speed: 0.00 %
. == [Setpoint: 20.00 % [ Water loop state: Idle J [Qil loop state: Idle ] [Setpoint: 25.00 %
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Machine vision & synthetic data examples

| Al for Quality Prediction Where to deploy:
* Process-level
e Plant-level

| Vision Al for robotics tasks | Vision Al for robotics tasks
e Asset-level

> > &
3D Vision Perception i
Process Simulate 2307 - [FOALabLayout_ArduinoNano.ps:
Home Vi Modelins Robot Operation Process Control Human Custom
- it 1 B ; ~ ™ | . ] ] L = = Y
» ‘ ale % <O | iy . D)
Viewer  Viewer Viewsr " Center  Panel . Editor Viewer~ Mode - Mode
ewe Edit tud Collaborate Operatio Too |
- " =
> ENABLE EXECUTION Carrier Station Station 2 (OK Station) Station 3
= (NOK Station
-
5 SET CARRIERS
- - o
-
> A -
-
4

3D Action

RESET STATION 2
LOAD CARRIERS

u
’ )

-

Latest Result O

*

Station Full (Please clear full station and press [Reset Station #])

Vision Al Vision Al and the Digital Twin

for packaging verification ‘ Training on Synthetic Data ﬁ
i 2 o ] LineOperation v n

Sequence Editor Path Editor Collision Viewer Signal Viewer

Organized by the South Texas Section of AIChE®
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Moving on to cybersecurity considerations

Adapt your Drive resource
production to efficiency in
your batches operations

Cloud

Take control of &
secure your assets

Ideate & implement
faster, establish trust

Edge computing

Make your Brownfield
adaptive while
ensuring robustness

Efficiently deploy,
manage & test the
identical asset

Plant floor

Organized by the South Texas Section of AIChE®
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Matching use cases with adequate security measures

Production Optimization with Paperless production Product CO, footprint Other Use Cases and Applications
Order execution Track and Trace Energy transparency E.g., Predictive Maintenance, Reporting etc.
'd' a L - ",l' g = JE=H e
4 ¥ SN .a - :
Ay s + - + = i | -
Minaltt
« Increased flexibility and speed Higher quality and auditable complete Contextualized and integrated Scalable applications due standardized
* [Paperless production production database product/batch CO, information data access and contextualization
@,
I = \;
Implementa“?n f Enterprise Message Broker (Unified Namespace) Y S , Other Cloud Connectivity, Integration Other Locations
Data Integration ! protocols
Layer:
BMO UNS ot
Data connected, I | il

managed and
contextualized SIMATIC
Controllers

| - L

’ ‘) === | ICSS/DCS
Industrial Edge w/ SCADA
Industrial Information Hub o PLC/HMI

@ 1
7 |

T
Flexible OT-
Cnnnectivity Brownfield ﬁ Greenfield m L ﬁ
il

Organized by the South Texas Section of AIChE ° “MCP = Model Context Protocol
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Holistic cybersecurity approach example

Phase 2:
Engineering/implementation/
Phases Phase 1: Assess/Design Maintenance Phase 3: Operation Phase 4: Optimization
Where do | stand? How can | protect my critical assets? How do | know
Where do | want to go? How do | secure my overall environment? if my secunty controls are working?

® ®
Strategy, Network Access Remote Security Logging ICS Sensors &
Policies & Segmentation Control Access & Monitoring Real Time Threat

Govemance Detection
@ Q ®&—o—®)
Cybersecunty Asset Security Investigation & Business
Assessment Management Patching Hunting Continuity Plan

~ /a\ System o
@ @—o— = S o
Vulnerability Risk & Threat Mitigation & Disaster
Management
Malware
Protection
Data Backup
& Restore

@ Identify @ Protect @ Detect @ Defense Recover Training, Simulations and Awareness

Organized by the South Texas Section of AIChE®
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Racetrack approach and continuous improvement

Inspiration

_____ > ° ° Vision Setting
Strategy L 30days

Replicate ° °Scoping Workshop
r design design \\\\

3%

/]
S e,
S o
> .,g o
b 0 — 1
— o5 Product Production 3 | 15days
— o
g g 2
‘ " £
— U = 2 D S ~
\ © & p @;}/\’ % & 3
E 9] ) 1
\\\ J\ XQ /I
Expand o ° Statement of Work
Performance
0-30days > Deploy & Prove

e . 30 days
° 90 days

Deliver o "
Success Criteria ' 90 Day
Co-visioning Discovery call Uﬁg?l?slﬂgp Deﬁ;ﬁg?eem Scale

Organized by the South Texas Section of AIChE®
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Thank you, contact, Q&A

Thank You!

* |iro Olavi Esko

* jiro.esko@siemens.com
 (281) 640-4039

Siemens Chief Key Expert at Siemens Provelt! Session - YouTube

Learn Enterprise Recipe Management See these technologies in action in Chicago:
- : N v i Integrated Open Process
Automation (OPA) Testbed
sssssss M -
Siemens at Chemical Engineering webinar Siemens at Manufacturing USA Innovation Center MxD  Siemens and OPA https://www.mxdusa.org/projects/23-02-01/

*with Walker Reynolds

Organized by the South Texas Section of AIChE ®
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https://www.mxdusa.org/projects/23-02-01/
https://www.mxdusa.org/projects/23-02-01/
https://www.mxdusa.org/projects/23-02-01/
https://www.bigmarker.com/energy-group-events/Transforming-Batch-Production-The-Power-of-Digital-Twins-in-the-Chemical-Industry?utm_bmcr_source=web
https://www.siemens.com/us/en/products/automation/industry-software/apps-and-digital-services-for-process-industry/digital-enterprise-experience-center-mxd.html
https://www.siemens.com/us/en/products/automation/industry-software/apps-and-digital-services-for-process-industry/digital-enterprise-experience-center-mxd.html
mailto:Iiro.esko@siemens.com
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