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ARC SERVICES AT A GLANCE ARCDHDY—E X
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* Market Data Services (MDS)

* Advisory Service for Suppliers - ARC Research Reports, Blogs, Podcasts

* Advisory Service for Users

* Pacesetter Reports

- Executive Advisory Service for Users @S@Q - - Technology Archetype Reports
/p

* Industrial Consulting Service  Industrial Technology and Trend

: C
* Technology Selection Service ARC > Surveys

. + Technology Selection Guides
Advisory’Group — -
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o
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* Industry Leadership Summits

- Digital Twin Working Group
(OADTWG)

* Open Process Automation (OPAF)

- Digital Transformation Council

* Industry Leadership Forums
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OPAF — OPEN PROCESS AUTOMATION FORUM

A Brief Recap of Open SystemsARC Forum 2015: Exxon Mobil’s Don Bartusiak

* Mission: Build open, secure, and interoperable process control systems.

— Promotes innovation and value creation

— Effortlessly integrates best-in-class components

— Affords access to leading-edge capability and components
— Preserves asset owner application software

— Significantly lowers the cost of future replacement

— Employs an intrinsic security model

* Core Standard: O-PAS™ — defines modular, vendor-neutral automation architecture.
- Latest Update: O-PAS v2.1 improves modularity and strengthens cybersecurity. = Open Process Automation™ Forum Members — Partial List |

« OPC UA Link: Uses OPC UA for secure, standardized communication.

https://www.opengroup.org/forum/
open-process-automation-forum

"A standards-based, open, secure,

system that: and interoperable control

Vision: Open Automation
(1) promotes inniovation & value creation
(2) effortlessiy integrates best-in-class components
(3) affords access to leading-edge capability & performance

(4) preserves the asset owner’s application software
‘ (5) significantly lowers the cost of future replacement
(6) employs an adaptive intrinsic security model -

® Applicable to both brownfield and greenfield facilities

# Consistent with ExxonMobil's Upstream Automation Vision (It
Just Happens')

® Goal is a commercially available syst

u Applicable to all current DCS markets
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The Vision: Open, standards-based, interoperable, secure, process control architecture
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(OPEN
i’é?&‘%’.g?- O-PAS Interoperability Event

A very successful ‘week long’ testing of interoperability between multiple vendor products

. o Certification Status
Featuring products, prototypes and proof of concepts applications

OPC UA Connectivity and Global Discovery Service
Functionality is available for O-PAS Certification

Up Next...
* Recognizing Verification Labs

« Physical Platform certification

» Network Capabilities

ARC
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REAL- WORLD APPLICATIONS - OPAF @

Advisory’Group
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panel in Baton R0uge streamlified and 'scalable,

Whit McConnell

Chief Automation and Process
Control Engineer

with standards-based, open technology

enabling innovation at a faster pace than

existing systems.
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UAO - Universal Automation organization

Common

* Overview : UAO'j:\ IEC 61499*%‘;2%':E0\‘L\t*§§§3hf:#\:ﬁ Automation Layer
Y—ADSUAALEFIVSUTHY ., HHB LU Rk o] )
BREROBEILZY R— T 5K DICHRITSNTLS, GitHub

Modernizing
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A new automation paradigm is required!
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R —_ I Traditional Automation world AUTOMATION.ORG
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Difficult (] (] & (-] v @ Easy
Hardware independent Application §

llllllllllllllllllllllllllllllllll o o o
Vendor 1 Vendor 2

VVVVVVVVVVVVVV

nnnnnnnnnnnn

cccccccccccccccccc

Advisory’Group VISION, EXPERIENCE, ANSWERS FOR INDUSTRY, INFRASTRUCTURE & CITIES © ARC Advisory Group « 11



UAO #HEEH =

e JrHa>rJAavy (FB)
s HEHOSysEATEILIEL, VAT LA
B CTHEAATZEZE 2 —IILBY Dk
HDxF7a ih—R2 bk

e IN—FxT7IEEKFE
s T IYr— 3 d—ERERT L, #E
WL=-HoB/N— KT F7IZEATRE

° 43 B
AR M40 Ty AV E A —T 4
VOIZEEE., RT—Z5 JIILTHEE S
nN=7—x5709FxZ&HYHR—F

e JSHFPUKR7ATaA—R
"BJOJSI UL LTTNARDEIR
BB e AR

Advisory’Group

VISION, EXPERIENCE, ANSWERS FOR INDUSTRY, INFRASTRUCTURE & CITIES

* BHEM
" YI DI TIFRLGEN—FDOT7 TSy bk
JA—LETHEHNAEATESLH, Ro45—0vD
14 &R
- HEERY
" BRBAA—IDTNARE—LLRITEESHE
5 EMTEE
* TATYAIHE
s I — 3 0 EREICETET L. B
PERIICNZE - RSFT 5 EAVARE
* O R Ml
IO ZTIUIDFAFEF L, LEGILS E
(FTEAHUA A LDEIREER
o JF3EME
" N—FOxzT7HhAEEIELTE. VI b TILE]
=t ={FHTRE

© ARC Advisory Group « 12



UAO - F&®

* UniversalAutomation.org (UAO) [, XA —FA—2 3 DZEEFHEL. N\—FDT7IC
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IUnlversaIAutomatlon .org Runtime AUTOMATION.ORG
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" OVIR—RU MR—RDA R  NEEBRETILEE & OPC UA

* Unified Automation High Performance
Stack

* Both OPC UA Server and Client available

* Server Namespace — Modeled, Prepared
and compiled in buildtime & deployed
to runtime.

https://universalautomation.org/

* OPC UA Client modeled as a set of
Service Interface Function Blocks for use

@ in application.
Advis
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ARC Insights on August 14, 2025

* Title

“ UAO at the ARC EIF 2025: Projects,
Use Cases, and Products

* Authored by

" Constanze Schmitz

AUGUST 14, 2025

UAO at the ARC EIF 2025:
Projects, Use Cases, and Products

By Constanze Schmitz

Keywords
UniversalAuntomation org (UAC), ARC EIF 2023, [EC 61499 standard

Overview

UrniversalAntomationcrg (UAOC) is an independent, non-profit association
that promotes an open, hardware-independent software ecosystemn aimed at
transforming industrial automation. Its core mission is to decouple automa-
tion application software from the hardware it runs on, enabling true
interoperability, portability, and innovation

* Contents

across vendors and platforms.

The core techmology that powers the TTAC's vi-
sion of open interoperable industrial
automation is the TAC Funtime Execution En-

" ARC BRI 7 +—3 LT®D UAO
(UniversalAutomation.org) | Z B &
L =382 DN

ARC)

Advisory Group

ARC

Advisory’Group VISION, EXPERIENCE, ANSWERS FOR INDUSTRY, INF

gine. It enables software applications to run
independently of the underlying hardware and antomation logic to be dis-
tributed across mmultiple devices in a networle. The UAQ Buntime is based on
the TEC 61499 standard, which defines a component-based, event-driven
model for industrial automation.

Key Features Include:

*  Function Blocks (FBs): Modular seftware components that encapsulate
control logic and can be reused amross systems.

* Hardware Independence: Applications are written once and can be de-
ploved on any compliant hardware.

*  Distributed Control: Supports scalable, decentralized architectures ideal
for Industry 40 and edge computing,

WISION, EXPERIENCE, AMSWERS FOR INDUSTRY



MTP — Module Type Package
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OPC UA - Backbone of Interoperability

* Concept:EHXA—IA—a3 0T —AXHEFICERSTIN
o BEICA—T I TRIY —/IL, TV T4 —LICHKEFEULR

LVIE(E

Ko

* Role in Automation:OPC UAIEZ X—HA—PT3vhk
TA—LICBARRL SEIFRA—FA—3TUR—KRUE
BDEZE TIEE{E SN BER P g/ @EE 2 rlgEIC T D,

* Strategic Integration:OPAF. UAO. MTP. 7J%J)L"Y1
JIREDEEGRRRVUBEADHFXE LU THEEEL. EYV 21—V AT
LERTY—LLVRAREREE T —Y70—2MHEFT S
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OPAF., UAO. MTP. OPC UAMFEE 1%

* OPAFIX7 —FTUFvZizftL.

c UNOIFEV A— LB ETIRIBEZ{EMHL.

s MTPIXHEZS ED 21— LD EE[EEIZL .
* OPCUAITXZ E/TBRIEZTRILT 5.

© ARC Advisory Group
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ARC Asia Forum 20250 EE EM 5
7H8H ®EX - 7H10~11H Bangalore — 8H7H Singapore
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Chandran Nair £  (WJCFEE) EFZEEL Y

From Automation to Intelligence

Advisory’Group

The Role of Al in the Future of Manufacturing

VISION, EXPERIENCE, ANSWERS FOR INDUSTRY, INFRASTRUCTURE & CITIES

© ARC Advisory Group « 20



Al Adoption in Manufacturing Today

The shift we're seeing is from automation of tasks to autonomy in decision-making.

Al analyzes sensor data to prevent unplanned downtime—

Riedictiveliviaintenance saving millions annually in high-throughput facilities.

Al models adjust parameters in real time for yield, energy

Process Optimization efficiency, or throughput.

Al-driven computer vision is now outperforming human
inspectors in speed, accuracy, and consistency.

Visual Inspection

With Al, manufacturers can react to disruptions, shift

Supply Chain Forecasting logistics, and better match demand to production.

Al-enhanced simulations replicate the factory floor to test

Digital Twins changes before implementing them.

ARC Asia Forum Singapore ZEE:E &L L
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Industrial Al Impact on Hiring, Career Development, and

Al driven process optimization |

Predictive maintenance
Training and retaining talent
Supply chan optmization
Skillset expanson
Inventory management
Quality management
Autonomous robolics
Altracting talent

Safety and compliance

0% 10%
Source: ARC Workforce Survey, Q2 2024, n=531

Productivity

F
g
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ERAORE

AllZk Y TR A HKHEEFHEEN
AEMOCAMERERICEET S
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ARC
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Assets Proactively Managed since PdM
Program Adoption

26.7%
6.4% I
B |

37.0%

Yas, added

19.4%
l 107%
Yes.butnot  No

grealer than  around 10%- around 10%  able to track

Yos, adoed Yas, added
30% more 30% more
assols assets

Source: ARC Workforce Survey, Q2 2024, n=531

VISION, EXPERIENCE, ANSWERS FOR INDUSTRY, INFRASTRUCTURE & CITIES
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Global Trends and Regional Nuances
This transformation isn’t uniform.

In Asia, nations like
Singapore, South Korea,
and China are leading
smart manufacturing
policy and infrastructure

investment.

J

PIT TR, R2— MEE
DILEDHRTEHEDEA

Chandran Nair FE

In the West, Germany’s
Industrie 4.0 is still a
model, while the US is
seeing Al-led innovation at

the enterprise level.

J

BEKTlE. T42—T77
A XL RIVTAIZEST-
A/ =3V

ARC Asia Forum Singapore
(WWJCFE) EEL Y

In developing markets,
mobile-first and cloud-
native solutions are
skipping legacy stages
altogether.

FEETIZ., E/NMIL7
7F—AMBLUVITFUF
FAT47DYY) 12—
avii,. LAYV—RF—
CERLRICRX YT

The challenge everywhere is the same: Integration - of Al into legacy systems, processes, and workforce cultures

ML, AIZUEEDL AT L, 7AER, ABEEMFEIZ#E S (Integration) 55




ARC Asia Forum Singapore
Chandran Nair £  (WJCEE) FEEFL Y

The Human Factor
This brings us to the heart of the matter: Humans and Al.

Al as co-pilot: Guiding decisions, not dictating them.

. ..
Alin manUfa?turmg Isnt : Digital upskilling: Operators become svstem thinkers.
about removing humans -it’s Maintenance staf -

Human-Al Collaboration — Ethical Tech

Moving from automation

a b O Ut e I evatl n g t h e m . to augmentation _—— Responsible use Al,

privacy, inclusion

AlIZEST ARL—BRIESRTFLEEZDANIZEY,
ATFORRAY D&, T—ERFFIVARMIES, Th
(ZBAB DL TIEEGL. XIEDEHLTH S

( Sustainability

The Fifth Industrial Revolution is emerging placir | “iireme T | Personalization
the core of innovation.

S =
/ \ to individual needs

Digital-Human Synergy
Empathy + intelligence in
future systems

MREX, AIZGEEDD AT L, 7AER, ABEEMEIZ#HE A (Integration) 55
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Digital world : Real world

1
RL Agent RL Agent
(Learning controller) (Learning controller)

Observation Training Controlling
Reward (Optimizing) at plant site

Environment . :
S (Simulator) Ideally identical

) : i Y
Modelling error Practically SIM2REAL GAP exists Disturbance

Manipulation,/

Environment
(Real plant)

TETII (TaLb—&RKE) EETTIVNEDERIEVWAHDLZEICLY, ETFTILTEELTHE
77 F COHIEIMEEENME T I AME - Simulation-to-Reality Gap (T 2L —3 3 v & E#EDS
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TYPES OF DATA USED IN OPERATIONS

Which of the following types of data does your organization use in its operations? (Select all that apply)

e e oy T Do e,
orders etc) ‘
Reporting Data (Iransection deta, work Orders. o1c.) -
structured data
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and semi structured data, spatial data
Event Data - structuzed data
Video Data (images. video) - unstructured data
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Audio Data - unstructured data N
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