loT83

THE 7
ARCHITECTURAL
PATTERNS OF
INDUSTRIAL Al
LEADERS

The Blueprint That Separates
Al Leaders From the Rest —
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@ CONTEXT KNOWLEDGE INTELLIGENCE .“I

DATA AGENTS

SYSTEMS OUTCOMES

Al will become the primary interface

to enterprise knowledge. The architecture
‘ ‘ behind that knowledge will determine

who creates value and who creates

technical debt.
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INSIDE
THIS GUIDE

Industrial Al leaders consistently invest in a set of reusable architectural
capabilities that accelerate every future initiative—from analytics and
applications to Al assistants and autonomous operations.

The following seven patterns appear repeatedly across organizations
successfully scaling Industrial Al.

PATTERN 01 PATTERN 02 PATTERN 03 PATTERN 04
6----6----6
Operational Unified Reusable Enterprise
Data Foundation Business Context Business Knowledge Layer
Capabilities
Unify enterprise, cperational Connect customers, assets, Buildionce: Reuseracross Transform fragmented

i i SRt ; information into
and asset data unt.o a produtfts, services and applications, analytics and : x
reusable foundation. operations into a accessible organizational

Al initiatives.
shared model. knowledge.
PATTERN 05 PATTERN 06 PATTERN 07
— —_— N —
o o
oll
i ; T Continuous
Al-Native Runtime Agentic A
Architecture Operations Oper _at'°“3|
Intelligence
Enable Al to operate against Move from recommendations Create systems that
governed business context to orchestrated actions continuously learn, optimize
rather than isolated datasets. and workflows. and improve.

The organizations leading the next decade of
Industrial Al are building these capabilities today.
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PATTERN 01

Operational
Data
Foundation

The ability to unify enterprise, operational, asset, and external data
into a reusable foundation that powers every future initiative.

MANY SOURCES UNIFIED OPERATIONAL MANY CONSUMERS
DATA FOUNDATION

ERP e ;
AR CRM
&m0

Applications

nﬂﬂu Analytics

&Q MES  --e-- _) 2 e Dashboards
ti: SCADA.  oooes : Ci# Al Assistants
D :
: @ @ :‘i @ G Agents
@ Documents  ------
' Data Security & Metadata &  Governance &
- Quality Privacy Lineage Policies | O Automation
@ External Data ------ ¢
X X X X X
WHY IT . ; : ;s
Every project Integrations get Data quality Al initiatives lack Time-to-value
MATTERS : : :
starts from rebuilt becomes business context increases
scratch repeatedly inconsistent dramatically

e Industrial Al leaders don’t build data pipelines for projects.
They build data foundations for the enterprise.
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PATTERN 02

U l l I I ] e d
I .I Data alone does not create intelligence.
Intelligence emerges when customers,
u s I n e ss assets, products, services, locations,

contracts, events, and operational

processes are connected into a shared
o n ex business context.
Product } Service

i o N
Customer [\\ )
g >
Contract =

J @ | Location

\\

BUSINESS | . A~
Asset CONTEXT 7 = Work Order
(‘/"‘\ ; 5 G ) By
Technician ( Q’@Q / V'\\‘ , (((o))) | Telemetry
) < | Event \"\\7
N
( @ ) Document
X X X X X
WHY IT Al sees Dashboards Teams operate Root cause Cross-functional
MATTERS isolated show with different analysis visibility
records disconnected versions of becomes remains
metrics reality difficult limited
‘ ‘ Industrial Al leaders don’t organize around systems.
They organize around business entities.
When context is unified, every application, dashboard,
workflow, and Al initiative operates from the same

understanding of the business.
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PATTERN 03

REUSABLE
BUSINESS

CAPABILITIES

Industrial Al leaders don’t build solutions from scratch.

They create reusable business capabilities that

can be leveraged

across applications, analytics, workflows, Al assistants,

and future initiatives.

CAPABILITIES LIBRARY

{(:5} Asset Management [ .
Device Management e
§ Rules Engine @accocnns
Q Alerts s I
E Workflows FEEEEEEEY BN
r%) Identity & Access ®nnnnans '
§=Q Ticketing &iizinu t
@ Notifications ®cnnnans
ﬁ]] Analytics PRESRS '
@ Data Services S

THE BUSINESS
IMPACT

Organizations with reusable
capability platforms
outperform peers across
key business outcomes.

2.6x

Faster time-to-value
for new use cases

CAPABILITY PLATFORM

—~
B

REUSABLE BUSINESS

CAPABILITIES

¥ STANDARDIZED INTERFACES

© GOVERNED & SECURE

— -

(7 SCALABLE & EXTENSIBL

Q
35%

Lower total cost
of ownership

i

47 %

Higher reuse across
initiatives

R
42%

Improvement in
operational efficiency
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CAPABILITY CONSUMERS

P
|

Customer Portal

Field Service App

Executive Dashboard

Al Assistant

s

% Partner Portal
Q Mobile App
@ Agentic Workflows
@]
30%

Higher ROl on
Al investments

Deloitte research shows organizations that use platform-based approaches
for data and Al are 2.7x more likely to scale Al across the enterprise.

Source: Deloitte, State of Generative Al in the Enterprise, Q1 2024
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PATTERN 04

Small Language
Models Need
Operational Context

Most industrial Al initiatives fail because the model lacks
operational context—not because the model lacks intelligence.

Customer asked: Customer asked:
Why did Pump 142 fail? Why did Pump 142 fail?

¥ \

SLM + OPERATIONAL CONTEXT

@ LLM RESPONSE o) K |~ /N

Generic answer

Asset Service Sensor Work Failure
about pumps. History Records Trends Orders Modes

2

° SPECIFIC ANSWER

0 Lacks visibility into your assets, Pump 142 likely failed due to bearing wear
operations, and historical context. detected 12 days ago, increasing vibration
trend, and overdue lubrication work order.

i Al Models Answer Questions.
Context Determines Whether Answers Are Useful.

of enterprise Al effort is spent preparing, D\  Source: IDC
. . Py e . -
70-80% integrating, and contextualizing data— 28 | IDC InfoBrief, The Al Opportunity
nifl
5 in Manufacturing Operations,
not building the model. August 2023

—— BUSINESS IMPACT ——
BETTER ACCURACY BETTER TRUST FASTER ADOPTION
Al understands Users trust Teams get actionable
the business. recommendations. answers.

The future of Industrial Al is not larger models.
It is operationally contextualized intelligence.
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PATTERN 05

From Al

Assistants
to Al Agents

@ o o
Q @

Most organizations are still deploying
Al as a conversational interface.
Industrial Al leaders are evolving
toward Al agents that can understand
context, make decisions, initiate
workflows, and orchestrate actions.

.
{S

B
o)
O-0

5 = > >
MULTI-AGENT
SEARCH ASSISTANT ADVISOR AGENT SYSTEM
Find information. Answer Recommend Execute Coordinate
questions. actions. workflows. outcomes.

EXAMPLE: CUSTOMER ASKS

%

"Why are warranty claims increasing?”

s = (
@ Eid (29{(%

SEARCH ASSISTANT ADVISOR AGENT MULTI-AGENT SYSTEM
Returns relevant Provides a summary Suggests likely Initiates investigation Coordinates quality,
documents and of trends and causes and workflow and creates service, engineering,

historical reports. key insights. recommended tasks for the right and operations teams
actions. teams. to drive resolution.
Al ADOPTION EVOLUTION BUSINESS IMPACT
@ Mo atich = FASTER DECISIONS
I ¢ T 9 Reduce analysis time
: and accelerate response.
'@' Insight
15 LOWER OPERATIONAL
o) » [ 3 \ OVERHEAD
@ Recommendation . [Iﬂlu Automate repetitive tasks
! and eliminate manual
hand-offs.
Action
B o
[ SCALABLE EXPERTISE
o~ 8Q% Capture and scale
L institutional knowledge

across the enterprise.

The future of Industrial Al is not answering more questions.

It is executing better outcomes.
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PATTERN 06

Operational
Intelligence
As A System

Industrial Al leaders do not treat
analytics, workflows, automation,

C.

OPTIMIZE
Continuously

improve performance
and processes

fil ©

and Al as separate initiatives. LEARN
L] Capture outcomes
nd refi
They operate them as a connected ootidon
system that continuously senses,
learns, decides, and improves.
TRADITIONAL OPERATIONS
-
B » K-> &> [ » &L
Data Dashboard Meeting Decision Action

(© weeks

INDUSTRY BENCHMARK

Organizations with mature operational

intelligence systems consistently

outperform peers in responsiveness,

productivity, and service outcomes. FASTER

RESPONSE

Top Performers

Detect issues
earlier and
respond in real
time.

Industry Average

Performance

57

®

=

@
sense (1)

—ollect signals
from across
operations
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CONNECTED

People, processes,
data, and systems
working together.

Qo

Q
UNDERSTAND
Add contert: @ GOVERNED
E correlate, and Policies, guardrails,
interpret and security built-in
by design.
OPERATIONAL
INTELLIGENCE
SYSTEM ﬂ ADAPTIVE
(&) Learns and adapts
to changin,
DECIDE @ conditiogns.9

Determine the @
best course
of action

OUTCOME DRIVEN

act (4 O)
Every cycle creates
E‘::t:mm:m measurable
actions business impact.

OPERATIONAL INTELLIGENCE SYSTEM

o 5 - @
@ > A = > ot i g O
Data Context Al Workflow Outcome
® ™iNuTES
BETTER CONTINUOUS OPERATIONAL
DECISIONS LEARNING SCALE
Act on context, Improve models, Grow impact
not assumptions, processes, and without proportional
with confidence. outcomes with increase in
every interaction. headcount.

The goal is not better dashboards.
The goal is a continuously improving operational system.
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PATTERN 07

. Industrial Al maturity is not a
e n u s r I a technology decision—it is an

architectural and organizational

Maturity Gap

Understanding where you stand

Every organization is on a journey. is the first step to closing the gap.

The question is: how far along are you?

° INDUSTRIAL Al MATURITY CURVE »

% S 8 @

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

CONNECTED ) DIGITAL Y INTELLIGENT )  AGENTIC ) AUTONOMOUS
Assets and systems Data unified and Al provides insights Al initiates workflows Systems continuously
connected. visible across and recommends and orchestrates optimize outcomes
the enterprise. actions. actions. with minimal human
intervention.
Focus: Focus: Focus: Focus: Eocuis:
Connectivity Visibility Insights Automation WiboRiorsy

WHERE ORGANIZATIONS TYPICALLY STAND

MOST ORGANIZATIONS n g EMERGING LEADERS ds b INDUSTRY PIONEERS
E H Early-stage maturity 0 UD Scaling intelligence ? Operating with autonomy
3 and automation and continuous optimization
) ) (A, ) T
CONNECTED  DIGITAL  INTELLIGENT  AGENTIC  AUTONOMOUS CONNECTED  DIGITAL  INTELLIGENT  AGENTIC  AUTONOMOUS CONNECTED  DIGITAL  INTELLIGENT  AGENTIC  AUTONOMOUS
ASKIYOURSELY. THE MATURITY GAP IS REAL
Can your organization:
° Access enterprise context If you answered < 2 OO/O L X N J
LW, “no” to any of these, e9e
@ Operationalize Al you have a maturity of industrial organizations ® ® @
° Reuse capabilities gap to close. have moved beyond the eoeo
Digital stage. o000
° Execute through agents 7
- 2 ﬂ Companies that advance one maturity level
° Continuously improve outcomes D[] 1\ above their peers see significantly better

financial and operational performance.

The biggest gap in Industrial Al is not technology. t=h  Onthanext page:
. . e Sisn How leading organizations
It is architectural maturity. siteloratalthe Jotney:
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Building s
Industrial Al

Starts With

The Right
Foundation °

The leaders in this guide invested in v
architectural foundations that make
every future Al initiative faster,

DIGITAL

Data unified and
visible across the
enterprise.

INTELLIGENT

Al provides insights
and recommendations.

0 «—Q «—0

AGENTIC

Al initiates workflows
and orchestrates actions.

AUTONOMOUS

Systems continuously
optimize outcomes with
cheaper, and more scalable. minimal human intervention.

@ epe S

Accelerate Unify Build Reusable Identify Agentic
Al Readiness Enterprise Data Foundations Opportunities

Complimentary Industrial Al
Architecture Review

Assess where you are today and Echiodile aBontensiion: =3
identify the highest-impact path forward.
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