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What is UNS?

Technology-Centric Design Thinking
(Industry 4.0) (Problem Archetypes)
The
1\/K2TT consumer
problem
MCP The
(Mbdel Context Protocol) semantic
consistency
KIlOWlG dge pr0b|em
Graph
p The
state-change
Al/ ML problem
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A V — V A
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Some problems are more relevant to decision context

The

consumer
problem

The

semantic
///consmtency

problem

The
state-change

problem

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved

Who needs the data - and how?
Which decisions will it help make?
What is the value gained?

I
Where is the data / which sources?

v

|s the naming consistent?
Do the definitions mean the same?

Who curates it / assures trust?

0

How do we sense-and-respond?

How am | sensing state transition events?
Do | need to respond in real-time?
Is it for analysis - and future action?
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Concepts for consideration: Orchestration Envelopes

Orchestration Data Sources < > Data Consumers
“Envelopes”

/ e Supply Plan

/ ,
: +Product Recipe
SUN (e.g., ERP, PLM, SCM)

=

Production Plan &
Schedule
(e.qg., ERP, APS)

[ &/
iii . Production Execution
o (e.g., MES, LIMS)

Supervisory Control
(e.g., SCADA, Batch,

/
L 4/
ﬁ BMS)

Process Automation
[State Changes] (e.g., DCS, PLC, lloT)
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Concepts for consideration: Curated Name Space

Orchestration
“Envelopes”

Data Sources €<— Semantic

Consistency

\

Curated

Name Space

Curated
Name Space

N/ , Supply Plan
: ~ +Product Recipe
SUN (e.g., ERP, PLM, SCM)
ProductionPlan & —
/ Schedule
e (e.g., ERP, APS)
i_ii _ Production Execution
gt (e.g., MES, LIMS)
/
e Supervisory Control
i (e.g., SCADA, Batch,
BMS)
Process Automation
[State Changes] (e.g., DCS, PLC, lloT)

Curated

Name Space

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.

> Data Consumers
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Orchestration
“Envelopes”

Data Sources €<— Semantic

Concepts for consideration: Types of Problem-Solving

Consistency

Supply Plan
+ Product Recipe
(e.g., ERP, PLM, SCM)

Production Plan &
Schedule
(e.g., ERP, APS)

Production Execution
(e.g., MES, LIMS)

~

Curated

Name Space

Curated
Name Space

[State Changes]

Supervisory Control
(e.g., SCADA, Batch,
BMS)

Process Automation
(e.g., DCS, PLC, lloT)

Curated

Name Space
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> Data Consumers

Systemic
Problem-Solving

analyze/improve
the process

“prevent fires”

Situational
Problem-Solving

run/recover
the process

“put out fires”

AV=VA



Best Practice: The SABMiller Manufacturing Way

Situational
“put out fires”

Systemic / Strategic

“prevent fires”

. Any failure Loss and value analysis
Trigger Any deviation from standard
When done Imfnediat.ely whep the failure oceurs Day shift during dedicated problem-solving time
Quick reviews during team meetings
Attending operator/artisan Multi Disciplinary Team
By whom naop prnary

Attending team

Where At the place where failure occurs Team facilities
1. Restore the process. 1. Understand the problem.

Focus 2.  Whataction can be done right now to prevent 2. Eliminate the problem.

reoccurrence?
3. Provide accurate information to day team.

3. Preventreoccurrence permanently.

Minimum outcome

Problem solving card completed
Quick fix routine generate

Process/System adjustment
New standard

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.
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Concepts for consideration: Data Contract

Orchestration
“Envelopes”

Data Sources €<— Semantic

Consistency

J

o
e

RS

Supply Plan
+ Product Recipe
(e.g., ERP, PLM, SCM)

Production Plan &

)
Y o

Schedule
(e.g., ERP, APS)

Production Execution
(e.g., MES, LIMS)

Curated

Name Space
Other

CLOUD
Data

Curated

Name Space

[State Changes]

© 2026 AVEVA Group Limited or its subsidiaries. All

Supervisory Control
(e.g., SCADA, Batch,
BMS)

Process Automation
(e.g., DCS, PLC, lloT)

rights reserved.

Other
EDGE
Data

Curated
Name Space

Technical
language

< Data Contract >

Business
language

[ Use Case ]| —> Data Consumers

Systemic
Problem-Solving

analyze/improve
the process

“prevent fires”

Situational
Problem-Solving

run/recover
the process

“put out fires”
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Concepts for consideration: Federated architecture

Orchestration

“Envelopes”

Data Sources €<— Semantic

Consistency

Supply Plan
+ Product Recipe
(e.g., ERP, PLM, SCM)

ProductionPlan & —

Schedule
(e.qg., ERP, APS)

Production Execution
(e.g., MES, LIMS)

[State Changes]

Supervisory Control
(e.g., SCADA, Batch,
BMS)

Process Automation
(e.g., DCS, PLC, lloT)

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.

E.q.,
Databricks,
Snowflake
Other
CLOUD
Data
Asset Info.
Mgmt.
(AIM)
Other
EDGE
Data

Pl System
Wonderware

[ Use Case ]| —> Data Consumers

< Data Contract >

Technical Business
language language
E.q.,
- MuleSoft
/
|
N | / :
i3X
/ ‘ AN
CONNECT

Systemic
Problem-Solving

analyze/improve
the process

“prevent fires”

Situational
Problem-Solving

run/recover
the process

“put out fires”

AV=VA
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THE SALE: HUB AND SPOKE VISION

The Message
G @ %
e © | i
Single SOles All systems Enterprise-wide  Standardized, governed
of operational connected visibility and scalable
truth

UNIFIED
NAMESPACE
(UNS) HUB

‘

| (|8 (¢)/a (o

PLC/DCS PLC / DCS

Line 1 | Line 2

Equipment Sensors Batch Alarms &

Systems Events

Why It’s Attractive
0 Clear, simple, and compelling vision

The Challenge

Q Complex to implement all at once
Q Promises enterprise transformation Q Requires massive standardization upfront
€3 High risk and cost

0 Hard to achieve immediate outcomes

Q Easy to communicate and sell
Q Implied future-state state of perfection

@

Start with
business
outcomes

O

Q

Identify High-Value
Use Cases
Focus on pain points
and business outcomes

Historian
Modernization

o ]

e
Improve reliability
and data access

20

Use case driven
approach

P
> M P e I 5
- s -

Standards & governance
early and continuously

What Drives Success

')
"

X

A~
anl

Solve real Deliver value Evolve and
operational quickly scale over time
problems

The Incremental Journey

o o
S B

g2
-
=

Deliver Data Establish Standards Expand & Integrate
Solutions & Context
Build what's needed Create reusable models, Onboard more systems

to solve the use case naming, and governance and sites iteratively

Example Use Case Progression

Alarm Batch Data
Analytics Contextualization

Al/ ML
Initiatives

VL r

Reduce alarm Link process, batch Enable predictive
floods and improve and quality data insights and
operations recommendations.
Key Success Factors
v=} [ X X
V= el

Reusable models
and patterns

OT/IT alignment
and collaboration

THE REALITY: DATA STRATEGY WITH INCREMENTAL EVOLUTION

9

Standards and
governance from
the beginning

Q o

Scale the UNS
Enterprise-wide
Realize the Hub & Spoke
vision over time

Enterprise
Reporting &
Analytics

[aad]

Cross-site visibility
and performance
management

Iterate, learn,
and scale

o UNS is not a one-time project. It is a continuous evolution of people, process, standards, and technology — delivering real business value.
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‘x*‘ SOLUTIONS GROUP



CURRENT REALIZATION ACROSS THE SECTOR UNS IS RAISING THE RIGHT QUESTIONS THE DIRECTION: A DATA-DRIVEN ORGANIZATION

What leading organizations are doing

Why organizations are reassessing their
approach to operational data

Tr Fragmented and underutilized data
. s’.',-. Manufacturing data has historically been
H-= fragmented across systems and underutilized

for decision making.

System-specific strategies
| —] Data strategies were often system-specific
= rather than enterprise-wide, leading to
silos and duplication.
o . o Siloed teams and independent operations

OT, IT, Engineering, Quality, Manufacturing,
.- and Digital teams operated independently
with different priorities.

Unclear ownership and governance
Data ownership and governance were
frequently unclear, creating gaps in
accountability and consistency.

Reporting mindset, not a strategic asset

Operational data was often viewed as a
reporting requirement rather than a strategic
asset that drives business value.

THE INDUSTRY IS MOVING FROM...

“COLLECTING AND STORING
MANUFACTURING DATA"

-_—

-

Collect ' Store Report : Reactive | Slow
Data ; Data Data Insights Decisions

»

& Al BO X ¢m@E B A

Broader questions organizations are
now asking

‘@) ) What is our manufacturing data strategy?

Who owns manufacturing data?

How should contextualization be standardized? »

How do we support Al and
advanced analytics?

What data belongs at the edge
vs enterprise?

How do we scale across sites globally?

How do we govern operational
data consistently?

QBB K be

“ENGINEERING OPERATIONAL KNOWLEDGE THAT DRIVES
BUSINESS VALUE, OPERATIONAL INTELLIGENCE,
AND FUTURE Al ENABLEMENT"

Contextualize Understand Generate Enable Al & Faster, Smarter
Data i Relationships | Operational Advanced Business
' " Intelligence Analytics Outcomes

©

B
S

=

&3

3+
o3

X @

Establishing enterprise manufacturing
data strategies

Defining clear vision, principles, and roadmaps
aligned to business outcomes.

Creating OT/IT aligned governance models

Aligning teams around shared data principles,
ownership, and governance frameworks.

Defining long-term operational

data architectures

Designing scalable, secure, and event-driven
architectures that support the future.

Treating manufacturing data

as an enterprise asset

Elevating data to a strategic asset with clear
value, stewardship, and investment.

Building Al-ready operational foundations
Standardized, contextualized, high-quality data
ready for Al and advanced analytics.

Aligning digital transformation initiatives
around operational data

Making operational data the backbone of
digital and business transformation.

Reassessing enterprise historian and
integration strategies

Modernizing and rationalizing to enable scale,
performance, and real-time access.

Introducing enterprise-wide

contextual standards

Adopting consistent models, taxonomies, and
naming across sites and systems.

UNS is not just a technology shift—it's a mindset shift that turns operational data
into a strategic advantage.

:.% Unified
i MEmW Visibility

Risk Al-Ready
Reduction | Enterprise

¢lods

/ Better ’ Operational
&) Decisions i \ Excellence |

DEEP DIGITAL
SOLUTIONS GROUP



CURRENT STATE THE CHALLENGE WITH TRADITIONAL APPROACHES

@

Fragmented, Project-Based, and Siloed

— Project-based integrations dominate
o Customn point-to-point solutions
for each need

- Data ownership is fragmented
:;.‘ Unclear ownership across functions
and systems
. 4 OT and IT teams operate separately
@k @M Different priorities, tools,

and processes

Contextualization is inconsistent
Different models, naming,
and definitions across systems

Operational data lifecycle
management is immature
Limited governance, quality,

and reusability

o

filo

S
=0

Do not scale Create duplicate Lack contextual
effectively data silos governance
A
Q (] X
Limit Increase operational Slow enterprise
Al readiness : complexity analytics initiatives

HOW UNS + DATAOPS ARE RESHAPING THE CONVERSATION

H @ @ Q
-
Operational Data lifecycle Governance Standardization
data ownership management
y K A
s 3"
Contextualization Scalability Al enablement

UNS IS THE ARCHITECTURAL LAYER | DATAOPS IS THE OPERATIONAL MODEL

Data Sources

£ R M7

Equipment | Systems | Applications | People

o Together, UNS and DataOps enable trusted, contextualized, and scalable operational data

that powers better decisions, advanced analytics, and future-ready manufacturing.

UNIFIED NAMESPACE (UNS) Enterprise Consumers

-blll

Analytics Al/ML Reporting

Standardized + Contextualized + Governed » Event-Driven

* x| s B | &

Semantic Metadata
Layer & Lineage

Business
Context

.. Better /J
.‘ Decisions ! .lII

DIRECTION

Data-Centric, Governed, and Scalable

e
A

N

Apps

Operational
Excellence

Treating manufacturing data
as a product

Designed, documented, governed,
and consurnable

Building reusable
integration patterns
Modular, repeatable, and
technology-agnostic

Introducing governed
contextual models

Consistent semantics, relationships,
and business context

Standardizing operational
data flows

Consistent structures, protocols,
and quality

Implementing event-driven
architectures
Real-time, decoupled, and scalable

Aligning OT and IT around
shared data principles

Shared goals, governance,
and accountabilities

Creating enterprise-wide
manufacturing data strategies

Long-term roadmap aligned to
business outcomes

L)

it 0 " Faster
+%.  |nnovation !

Al-Ready
Enterprise

23233 DEEP DIGITAL
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Standard Standard Standard , \ OEM
Communication Manufacturing Contextual nt bil
Protocols Data Structures Models ‘b ErSpEriamY

@]

The New Mindset
Data-ready and
integration-ready
by design

CURRENT STATE THE PILLARS OF STANDARDIZATION 4. OEM READINESS IS A SUCCESS MULTIPLIER INDUSTRY DIRECTION

Different OEM communication methods What organizations should expect

1. Standard Communication Protocols
= from OEMs

T Becoming the technical foundation

Proprietary vendor protocols ‘0°
N 9 o &

OPCUA MmQrT

Native OPC UA connectivi
“OPC i

1 Inconsistent OPC UA implementations UA
Site-specific naming conventions Open and documented

Sparkplug REST Kafka R
communication protocols

Different alarm and batch structures + Standard APl Frameworks

Inconsistent metadata models Standardized information models

2. Standard Manufacturing Data Structures
Custom integrations project-by-project

’ % Enabling consistent, reusable operational data
+ [|SA-95 enterprise & + Standard machine states

equipment models
Poor contextual consistency across sites + Standard namespace
ISA-88 process &

. Context-rich operational datasets
Fragmented operational datasets

SO HPSED

.

Standard alarm, audit,

® O O 8 WP =8

hierarchies
batch structures and batch data
L : + Standard contextual
What organizations cannot easily do - Standard alarm datasets p o
€) Scale integrations globally + Standard audit datasets Plug-and-play interoperability into
3 enterprise architectures
o Reuse data models across sites T
y 3. Contextualization at the Core
Q Create plug-and-plav,architectures o Turning data into operational value
€) Enable enterprise Al initiatives OEM READY
0 Standardize contextualization @ A Eg ‘@ m @ = Faster Integration | Lower Cost |
0 Deploy repeatable UNS architectures Equipment Batch Alarm Operational ~ Material & Highwr Quality | Future-Resdy
Context Context Comm Context  State Context  Recipe
Relationships

THE FUTURE UNS ARCHITECTURE: ENABLED BY STANDARDS + CONTEXT, NOT CONNECTVITY ALONE

Shop Floor & Edge Systems Standard Protocols UN|F|ED NAMESPACE [UNS)

Enterprise Consumers

@
3

@
T

Adopting standards across
communication and data

Building reusable, plug-and-play
architectures

Ensuring consistent context
across sites and platforms

Scaling globally with consistent
models and semantics

Enabling Al, analytics, and digital
transformation at enterprise scale

Driving operational excellence
and business outcomes

Industry Direction

& Integration Layer = d | { | Event-Driven / Moving toward:
= - o A~ - - . E D o “Data-ready and
g e “oPoUA  R\MatT @ e @ ‘ @ EDU integration-ready
“en parkplug C Metadata & Governance & /ML  Reporting  Apps < -
Models Slru:tures Semantics Data Quality by design.

o The future of UNS in Life Sciences will be defined by standards, context, and interoperability — not by point-to-point connectivity.

23233 DEEP DIGITAL
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o Al / PREDICTIVE IS A HUGE DRIVER TODAY o Al REQUIRES MORE THAN DATA 0 MANUFACTURING DATA STRATEGIES NEED TO CHANGE

But You Already Have Significant Data

It's not about replacing everything.
It's about augmenting and unlocking value.

What You Likely Have Today

Historians with years
of process data

(0

~

Alarms & Events
Batch & Recipe Data '

Equipment & Asset Data

Operational Workflows
and Execution Data

o I [ B

-

IIQ:

~

not just from more data.

What You Should Do
@ Augment & contextualize
existing data

Improve quality, completeness
and consistency

@ Connect data across

systems and sites

@ Expose data for broader
use and reuse

M Drive business value with
Dﬂul] Al, analytics and insights

More value comes from better use of existing data,

From Data to Usable Al:

The Flow to Trustworthy Answers

@

4. Knowledge Graphs
(Connected Intelligence)

5o

1. Nomenclature 2. Context
(Standard Names) (Relationships)
Consistent Equipment, process,
naming across batch, material,
systems and sites alarms, states,
workflows

+ Provides semantic understanding

+ Ensures accuracy and traceability

A

3. Ontologies
{Meaning)

Define meaning,
relationships and

business rules

* Prevents hallucinations

Why It Matters + Makes Al trustworthy and actionable

Create a connected view
of operations that Al
can understand

@/’ Good data + Context + Ontologies + Knowledge Graphs

= Al you can trust and act on

Manufacturing Data Enables Everything—
But Gets Only a Small Percentage of Investment

Typical Investment Today

| Other Programs
(Automation, MES, ERP, Quality,
Infrastructure, Analytics, etc.)

B Manufacturing Data Strategy

(Standards, Context, UNS, DataOps,
Governance, Quality)

What's Needed

Make Manufacturing Data
Its Own Program

@ Dedicated ownership

@ Dedicated budget

@ Clear roadmap

@ Defined outcomes

& WMeasured business value

Invest in the foundation
that enables all enterprise data usage at scale.

o LEADERS CHANGE. INITIATIVES CHANGE. DATA FOUNDATION SHOULD NOT.

Leaders Change

F 5P A
P

.9
aim

Initiatives Change

Y

> ’ g e
| Automation Digital Al / Analytics
Initiatives Transformation Programs

Manufacturing data is not a project. It is a foundational enterprise capability.
Own it. Fund it. Grow it. Protect it. It is the key to unlocking Al, driving value, and staying future-ready.

%> B aa W

Operational
Excellence

But the Data Foundation Remains

e
11l

@ standards

@ Context & Ontologies
O Governance

@ Quality

@ Accessible, Trusted Data

I Al-Ready
= Foundation

Business

.I.I Value

Strong Data Foundation
Enables Every Future

Initiative—Today and
for Years to Come.

Operational i Future
@ Resilience Co Proof

23233 DEEP DIGITAL
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S Use Cases

- Real-world projects, real lessons




Example Use Case: Applying LLMs to Manufacturing Data

Evaluate the impact of context, ontologies and knowledge on LLM performance

using real manufacturing data.

DATA SOURCES

Pl System
Process & ascet

time Series data

MES
Proguction,

orders, recipes,
parametars

Context
(Existing)
Equipment hierarchy,
lines, stes, units,

material codes
8%0 Other Systems
i3 LIMS, CRAMS,

Historians, atc

Ui ssislivgg comningesba iy
10 scemsa current data

landscape.

@ &=

2

PHASE 1

LLM with Existing Context

Apply LLM to current manufacturing data
using existing context and metadata.

Pl Data eg
MES Data LLM
Measure & Document

1::3 SUCCEstes
Accimate answers, Inaccurate or
usaful insights,
pattems identified

KEY BENEFITS & LEARNINGS

Tesls Technologes
Valdates LLM, cotclogies and krowledpe graph
approaches In our erdonment.

Checks Data Quality

Rirwials Ingthe, Baps wwd ifeorm el s i

furtenl mactactuing data

Drives Valua Croation

| | Dedivars carly iNghs and use cass valuse

white buldng cagabilins,

/™, Hallucinations

made-up information,
misinterpretations

PHASE 2

LLM with Ontologies

Add ontologies to a selected scope
{Process f Area [ Equipment Type).

Ontalogies

(Selected Sonpe]

LLM

Leverage

©)

Objective
Understand how data context, ontologes and
knowledge graphs improwe Al accuracy, neduce

hallucinations and drive real manufacturing value.

PHASE 3
with Knowledge Graph

a knowledge graph (e.g., Neodj)

built from integrated data and ontologies.

Knowledge Graph
(2.8, Meodj)

Pl Data ) l Pl Data \‘-,‘ l Data-Driven Al
sl * = . N Enablement
=@ B * .
Identify where Al can
MES Data MES Data create value today
LLM . and what data and
Measure & Document Measure & Document knowledge capabilities
are needed for the
(_.E} SUCCELEEE .&. Hallucinations E/:u SUOCELSEE & Hallucinations future,
Improved accuracy, Reduced, but may Highest accuracy, Significantly
Esetter conbext still exist in gaps explainability, reduced, with traceatle
understanding OF NEW SCENAarios trusted insights and explainable outputs
COMPARING THE 3 PHASES
Di . Phase 1 Fhase 2 Phase 3
ok Existing Context With Ontologies With Knowladge Graph
Hightights Data & Knowledgr Needs
Shiervrs the s mance of cness-functional @ Accurmcy i High Very High
kencewledge and high-quality data. & Hallucinations High Pdedium Lo
Gulides o @ Context Understanding Basic Better Comprehensive
Future Rosdmap
Imforms wihera ta imsest in data, anteloghes () Explainability Low Madum High
aret brarseddie Toundiations 0 scale Al :
sucoesshlly, @ Trust in Output Low Medum High
47 Readiness for Scale Lirnited Good Streng

for Al to deliver reliable, explainable and scalable cutcomes in manufacturing.

_Q'_ This phased approach demonstrates that higher quality data, rich context and connected knowledge are essential

i

3
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Provide accurate, timely and standardized Centre
Lining reports to enable operators to take action
faster and reduce paper-based reporting.

Example Use Case: Smart Dials Centre Lining Reporting & Objective

Automating and standardizing Centre Lining calibration data collection and reporting
to improve OEE, operator autonomy and decision-making.

DATA SOURCES EDGE CONNECTIVITY DATAOPS / UNS LAYER DATA STORE
= B X a —
o — ' 7\ =
-] ' 1

Ingest&Merge = Contextualize | Publish &

* Manufacturing Gateway * & Model : Deliver * »

SQL Database Power Bl

s Securely connects to
DataOps / UNS
. ; Smart Dials and collects ata ps Structured and uniform Interactive dashboards

Real-time centre

. data using OPC UA. ) . X data storage for secure, and automated reports
lining measurements Ingests, contextualizes and models Smart Dials data using A W Ry
Normalizes and transmits reliable access. for real-time visibility
collected on the standardized data models and governance. and insights

manufacturing floor. data to the UNS layer. Publishes high-quality, consistent data to enterprise systems. :
/\ CHALLENGE §O} APPROACH & eENERIT

= Disperse Smart Dials across multiple packaging lines. ®  Connect Smart Dials via Manufacturing Gateway using OPC UA. ®  Cost effective data transfer and storage.

® Manual collection and paper-based reporting. ®  Collect and contextualize data in DataOps / UNS layer. ® Standardized reports with consistent calculations.

®  Inconsistent data formats and calculation methods. ®  Standardize data model and calculations. ®  Faster access to data improves OEE.

®  Limited visibility and delayed insights. ®  Store data in SQL database with a consistent schema. ®m  Operators can act on real-time insights.

® High effort in compiling reports for reviews. B Visualize and distribute reports through Power Bl B Automated reporting reduces manual effort and paper.

@ KEY BENEFITS & OUTCOMES DATA FLOW SUMMARY

Cost Effective * Improved OEE b, Standardized Reporting [ - -
Low cost data transfer 0 D ﬂ Real-time insights enable Consistent calculations (oo =] - x — [—] } Reliable, timely and
and storage. faster operator action. and formats. oo — | v_ standardized Centre Lining
Manufacturing reports empower operators,
i DataOps / UNS L Databa Power BI
Smart Dlalz Gateway ps/ = . improve OEE, and support
® gperatt:r Autom;rny O mu:e::ﬁurt G :aperlass Opaf:atlol:s data-dioer decitions
perators access data mated reports elimi emove paper from the ; G
e : i c ries across the organization.
easily and take action. manual compilation. manufacturing floor. _‘Q’_ From real-time measurement to actionable insights - 9
-\~  delivered consistently and automatically.

o Real-time data. Standardized reporting. Smarter decisions. Higher OEE. Enable operators. Eliminate paper. Drive performance.

23233 DEEP DIGITAL
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Example Use Case: Contract Manufacturing Data Sharing

Securely and efficiently share manufacturing data with contract manufacturers to drive transparency,

improve collaboration and make better business decisions.

SOURCE SYSTEMS (CMO SITE) EDGE CONNECTIVITY DATAOPS / UNS LAYER

SCADA

Real-time E
operational data %—?

EEEE Standalone PLC
Equipment and

process data

Manufacturing Gateway

=

Securely connects to

E Analytical shop floor systems and

L,_.J Instruments collects data using
Quality and lab standard protocols
data

(OPC UA).

Pl Data Archive Mormalizes and
transmits data to the

DataOps / UNS layer.

AV=VA

Historical and
time-series data

& CHALLENGE

®  CMO makes multiple products for different customers.

® Contract manufacturers require visibility into specific
production and quality data.

= Data is spread across multiple systems and formats.

=  Manual data extraction and sharing is time-consuming
and error-prone.

®  Security, consistency and governance must be ensured
while sharing data externally.

KEY BENEFITS & OUTCOMES DATA FLOW SUMMARY

@ © S onll
Secure Data Faster Decisi Si ger Collak Operational
Sharing Access real-time data Build trust and improve Excellence
Share data safely for quicker actions alignment Improve quality and
with partners reduce deviations

=

1 ==}---- (1]
: oo LRt
Gl =
Ingest & Merge G i Publish &
& Model & Govern Deliver

DataOps / UNS

Ingests, contextualizes and models manufacturing data
using standardized data models and governance.
Publishes high-quality, consistent data to enterprise systems
and external partners.

{G} APPROACH

m  Connect all relevant Lot/Batch, process, quality and equipment

data to DataOps / UNS via Manufacturing Gateway.

Identify each customer by LOT/ID and segregate the data accordingly.
Standardize and contextualize data using governed data models.
Push data per customer to dedicated Kafka topics.

Store all raw data and curated views in InfluxDB for customer access,
visualization and investigation.

®  Ensure security, governance and audit across the data sharing pipeline.

=5 =
l. @ o
= = % =
B @ ==
F - Manufacturing DataOps f UNS
Ready AVEVA PR
Mot audit and
regulatory needs A~ From multiple source systems to trusted, shared insights -
’Q‘ delivered securely and consistently.

SQL Database

Objective
Enable secure and governed sharing of

Q mar turing data with tract manufacturers

to ensure transparency and better decision-making.

DATA STORE

SQL Database

Share governed data streams via Kafka
topics and store raw/queried data in

Structured and uniform
data storage for secure,
reliable access. InfluxDB for contract manufacturer

access and analytics.

& BENEFIT

®  Contract manufacturers get timely, relevant and secure
access to the data they need.

B Improved transparency and collaboration across the
supply chain.

®  CMO can provide differentiated service and strengthen
customer trust.

®  Faster issue resolution and better production outcomes.

®  Supports compliance and audit requirements.

WHY IT MATTERS

Reliable and governed data sharing

g - O

Secure Data Sharing
(Kafka & InfluxDB)

empowers contract manufacturers
with the right information,
improves transparency, and drives

better outcomes for everyone,

o Trusted data. Transparent collaboration. Better decisions. Stronger partnerships. | Enable secure data sharing. Build trust. Drive value.
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Example Use Case: OEE Data Calculation Replication and Accessibility

Replicate and make OEE data easily accessible across platforms to empower teams, drive consistency

and support data-driven decision making.

SOURCE SYSTEMS

FES

SCADA
Real-time

operational data

Standalone PLC
Equipment and
process data

Analytical
Instruments
Quality and lab
data

Pl Data Archive
Historical and
time-series data

AVZVA

/\ CHALLENGE

e 4

EDGE CONNECTIVITY

DATAOPS / UNS LAYER

Secure Data Gateway

Securely connects to
source systems and
collects data using
standard protocols

(OPC UA).

Normalizes and
transmits data to the
DataOps / UNS layer.

® OEE data exists in multiple and sometimes siloed data sources.

= Data analytics/calculations performed in data historian, lead to
reliance on local sites to implement and maintain.

®  Limited accessibility for automation teams, business users and

optimization groups.

®  Inconsistent calculations and definitions across platforms.

= Difficult to scale and reuse OEE calculations enterprise-wide.

KEY BENEFITS & OUTCOMES

Centralized OEE
Calculations
Consistent and
standardized
across sites,

&

O Consistent calculations. Trusted data. Accessible insights.

Reduced Maintenance
Eliminate duplicate
calculations and reduce
local dependencies.

Cod
o

@

Improved Accessibility
Easy access for
automation, operations

&

and business teams.

->

i

Ingest Data R

o

Lt

Data

Contexti

Applies standard data models and governance.

Publishes high-quality, consistent data to multiple destinations.

{0} APPROACH

Calculations

DataOps / UNS

Ingests, calculates and contextualizes OEE data.

centralized, governed environment.

[ ]
]

standardized models.
]
[ ]

Snowflake for historical analytics.
]

Real-time & Higtorical

Availability

Enable real-time

P-?ilfﬂ
aiid

monitoring and

trend analysis.

AVZVA

& Model

Secure Data
Gateway

Connect natively to disparate data sources via secure gateway. [ ]
Perform OEE calculations in the DataOps / UNS layer using

Replicate calculations previously performed in historian in a ™

Better Governance /J
Trusted data with [[
standard models ofl
and lineage.

Scalable & Reusable

Reuse calculations

adross plants and

enterprise systems, B,

Source Systems

. From multiple source sy
Q‘ delivered

e

MQTT Broker

o
£

©

PUBLISH & DISTRIBUTE

Unified Namespace

Publish

subscribers.

~
15
Snowflake

Real-time access for
automation systems and

snowflake

Data Warehouse

Historical access for analytics,

reporting and data science.

() BENEFIT

Objective
Replicate OEE data calculations and make it
widely accessible to support automation teams,

tior

s and optimi

business

=p

¢

e thingworx:
Visualize OEE dashboards
and KPls, enable self-service

analytics and empower
business users.

Information is easily accessible to automation teams, business
stakeholders and optimization groups.

B  Reduces reliance on individual sites for calculations and data access.

Enables consistent, governed and reusable OEE metrics.

B Supports real-time menitoring and historical analysis.

Publish OEE data to MQTT broker for real-time access and to

B Empowers data-driven decisions and process optimization.

Make data available in ThingWorx for visualization and dashboards.

Sk

MQTT Broker
[Unified Namespace)

% <

DataOps / UNS

" o a

1tly and ubig

Enable teams. Optimize

‘ormance. Drive results.

DATA FLOW SUMMARY

S
[><]

thingworx

WHY IT MATTERS

By replicating and making OEE
data widely accessible, organizations
empower every team to act on
insights, improve performance

and drive continuous optimization.

3

H
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°
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AVZVA

Example Use Case: Batch Tracking and Drill-Down

Unify batch information from MES, SAP and AVEVA Pl with contextual data in a single platform
to provide real-time batch visibility and drill-down to the highest data resolution.

SOURCE SYSTEMS

i a» |
atch execution,
% n recipes, genealogy g
and events
Manufacturing Gateway
SAP

-—p

Securely connects to

SACd

Production orders,
material, lot and
master data

source systems and
collects data using
standard protocols

AVEVA PI (OPC UA, REST, JDBC).

Real-time process
Normalizes and

transmits data to the
DataOps / UNS layer.

and asset data at
the highest
resolution

& CHALLENGE

Batch data is siloed across MES, SAP and Pl systems.
Difficult to correlate business, execution and process data.

CONNECT & INGEST

)

DATAOPS / UNS LAYER

~— x r (1]
= s SR 7>
Ingest & Merge Contextualize Standardize & Publish &
& Model Gowvern Deliver

DataOps / UNS

Contextualize batch, material and process data
using gowverned data models.

Publish high-quality, consistent data for tracking,

analysis and real-time monitoring.

{O» APPROACH

Connect to MES, SAP and AVEWVA Pl via Manufacturing Gateway.
Ingest and merge batch, material and high-resolution process data

-

Objective

Provide a unified batch tracking solution that
gives operations and quality teams real-time
visibility and the ability to drill down to the
highest resolution data from PI.

MQTT BROKER

©)]

a Jrzaf(Brcﬂ%Jnc:

MQTT Broker * ;

Unified namespace for Batch Tracker Dashboard

real-time batch data. Real-time batch status, KPls

T e and alerts with drill-down to
the highest resolution data

from AVEVA PI.

reliable data distribution
via MQTT topics.

&) BENEFIT

Real-time, end-to-end batch visibility in a single dashbeoard.

Drill-down to the highest resolution process data from Pl

® Operators lack real-time visibility into batch progress

an

= Mo easy way to drill down to the highest resolution data

d quality.

when investigating issues.

= Manual reporting is time-consuming and error-prone.

KEY BEMEFITS & OUTCOMES DATA FLOW SUMMARY

End-to-End Visibility
Sea the full batch lifacycle
from arder to completion.

Improved Quality & Yield
Catch deviations early and
maimize batch outcomes.

@

Co2
=

Drill-Down to Root Cause
Investigate issues down to

the highest resolution data
from PL

DOperational Efficiency
Reduce manual reporting

@

into DataOps / UNS.
®  Apply standard batch data models and governance.
Deliver data via MQTT broker for real-time dashboards.
®  Enable drill-down in Grafana to the highest resolution Pl data

Faster issue detection and root cause analysis.
Improved batch quality, yield and on-time performance.

Reduced manual effort and reporting time.

Trusted, governed data for operations, quality and leadership.

for any batch, unit or time range.

Real-Time Monitoring
Monitor batch progress,

KPis and alerts in real time.

Trusted & Governed Data
Single source of truth with

and speed up d

9

- and security,

WHY IT MATTERS

A unified batch tracking solution
empowers teams with real-time

AVIVA S g
Source Systems insights, accelerates issue resolution

(MES, SAP, AVEVA PI) and drives better product quality

_\c)x_ Drill down from batch summary to unit, equipment and and customer satisfaction.

high-resolution data from AVEVA Pl when needed.

Grafana
Batch Tracker

Manufacturing
Gateway

DataOps / UNS MQTT Breker

o Unified data. Real-time visibility. Drill-down to the highest resolution. | Track every batch. Resolve issues faster. Deliver quality.
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Questions?
Please wait for the microphone.
State your name and company.

Please remember to...

Navigate to this session in the
mobile app to complete the survey.

Thank you!

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.




This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com
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http://www.aveva.com/
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