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You need data to solve challenging problems

Reliability Engineers

“What were the root causes of an equipment
fault that led to unplanned downtime and how
can | predictit?”

Process / Manufacturing
Engineers

“What process variables or environmental
factors contributed to lower-than-expected
yields?”

Data Scientists

“What are the critical factors to include in a
predictive model to anticipate and avoid an
out-of-specification finished product?”

What tough problems are YOU trying to solve with data?
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The data you need exists in many"
. AUIN AcTION differgnt types and structures
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Unstructured Relational Events

* Engineering diagrams * Batchrecords * Realtime values * Activity logs
* Workinstructions e MES data e Sensordata * Maintenance records
e SOPs  ERP data e Performance  Alarms
* Testrecords ¢ QMSdata * Work orders
* Images/Video  OEE
Operate
Design Maintain
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( | Al IN ACTION Better data management
Y 2 duadou [evAnsoase:] AdgwaLYDY IT ua: OT needed to fuel Al and empower

Energy
management

Respondents believe those at the forefront HOW LEADERS oybersecurity
of the manufacturing industry are using data USE DATA protection
to fuel Al / ML and optimize processes. ‘ Improve / monitor
. ) product quality
However, those surveyed believe their own w , . |
N ; - rocess
organizations use less than half of the ‘ optimization

collected data effectively. VB Al/ ML and
A N * ‘ Applied Al /

Leaders in the industry are accessing ‘
contextualized data to drive informed,
real-time decision-making.

A

As IT and OT worlds continue to integrate, and with subdued customer demand in many sectors, continuing

0. How do you perceive leaders in your industry are using the data collected from their currently
employed technologies, processes, connected devices, etc.? Select all that apply. Base:1567

above average historical rates of inflation, rising energy costs and a changing manufacturing workforce, O n |y 4 4 % of data

the adoption of IT technology in OT environments together with new as a service offerings is key to is being used effectively
competitive advantage."

Mark Watson| Senior Director, Government & Manufacturing, Omdia,
Qi ach and o \A h.20
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https://omdia.tech.informa.com/insights/2024/tech-trends-to-watch-2024
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Challenges to getting value
plex industrial data

N dulndeu [avAnsdvase:] Adgwavuav IT ua: OT from com

Lack of open, contextualized, governed, scalable data approach

Datain Silos

IT, OT and ET
(engineering) data live in
silos and are difficult to

use in combination

Data Lacks Context

Data lacks context,

making it difficult to

understand and use
except by experts

Inadequate Data
Governance

Data is poor quality,
untimely and with no
governance process,
yielding untrusted
insights

E ) :
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Non-scalable
Point Solutions

Point solutions are
useful for solving
individual pain points
but don’t make it easier
to build an additional
application

ADVANTECH

Pilot Purgatory

Enterprise-wide value
is not realized.

High total cost of

ownership with point
solutions.




- \ . AUIN ACTION Why is it so hard?

2N gulpdau [avAnsasase:] axgwavuav IT ua: OT

\ When exploring solutions | Typically...only a few simple questions are as

©  Visible

\/. N f
\ [ What am | trying to do? ] What “data” is needed? How doluse itto solve the

problem?

How is the data stored and How is the data secured and
accessed? governed?

What context does the data How do various applications
need to be understood? use the data?

How is the data collected?

Many more...

Underlying Details *

When implementing the solutions ‘ The tough challenges must be solved to succeed
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\ \ " RIIN ACTION The IT/OT divide

% guiadau [ovAnssvase:] AD&WavYDY IT ua: OT .
Different perspectives, priorities and skills between IT and OT lead to the data and analytics challenges seen today.

M

I Enterprise IT

Plant
floor OT
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\ " ALIN ACTION A new scalable approach to
Nl yeou [owdnsgase:] doewavwaw IT ua: OT e glize value from data

Available Meaningful Valuable

Standard connectivity to OT/IT Scalable contextualization of Easy to search single source of Real-time visualization and
data from industrial data across data sources with pre- information with full traceability for advanced analytics applications
data sources at scale. built models and templates. unparalleled self-service data deployed at scale that drive
discovery, orchestration and optimal decision-making and
solution development. autonomous closed-loop
actions.

Improve organizational productivity =~ Enable data to be understood in the
with all relevant datain one place. relevant business context.
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\ Il IN AGTION Unify data silos to accelerate
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Connected Enterprise®
Traditional Approach (Scalable Digital Transformation)

Application B

. ApplicationC
\ S
N ~

lf‘ Application A E‘ Application B Application A .~
= = =

\

\

. -

Point Difficult Lower total cost Easyto Faster Make data
solutions i to scale of ownership scale time-to-value valuable
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Transferm your data into value faster than ever before

Edge Hardware and Apps

Orchestration Service

A Connectors (ET+0T)

Data Gateways

Historians

MES

Edge Applications

Premium RA Connectivity
Standard Third-party Connectivity

B8 Microsoft ) Ropkwel
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Ent

Introducing FactoryTalk®
DataMosaix™

©:’ﬂ Visualization

@ Advanced Analytics

@ () Enterprise Systems
Third-party connectivity

SRl AD\ANTECH

8 Connected Worker

Low-Code /
No-Code Platform




£ | Al'IN RGTION FactoryTalk® DataMosaix™ at
Y 2% dundeu [ovAnssvase:] AdgWaLYDY IT ua: OTthe center of the solutions

Energy Management & Yield Optimization Asset Analvtics Production Performance Maximize long-term value anc
Sustainability P Hon y Management ~--custom apps scalability with a common

o manufacturing data foundation

Use case focused
applications reduce tim
value.

T

l Accelerate advanced d
science capabilities wit

Governance, access control, APIs, SDKs single source of trusted
contextualized data.

C Low/no code application development, visualizations, analytics )

C Data discovery, exploration, and cataloging ) o Simplify a converged
: ° manufacturing data
architecture at alower

C Data integration, transformation, and contextualization )

N
3

: : l l l I | | Standard and flexible d

extractors connect to

o . __ -
@r= @ St () :@ AT /% U existing automation and
gement Edge rernager : software systems
l Historians Sensor & PLC Edge MES OMS CMMS Documents y :

Devices Applications

Operational (OT) Data Conventional(IT) Data Engineering(ET) Data
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B
Infrastructure options

Multi-tenant SaaS

FactoryTalk® DataMosaix™ SaaS

= Microsoft @

Public/Private Cloud On-prem

FactoryTalk® DataMosaix™ Private Cloud

| —— '
Rockwell .
o e /7 ADVANTECH



M IN AGTION FactoryTalk® DataMosaix™
) \ gundau [ovrnssvase:] ddgwadvwov IT ua: OT  Private Cloud overview

Expose industrial data to realize value through apps and analytics

Make data available Make data meaningful Make data useful Make data valuable
INTEGRATION & CONTEXTUALIZATION INDUSTRIAL KNOWLEDGE SELF-SERVICE & APP

Manual SME Data Exploration

Time Series - N _ Low/No-Code
Historian, PLC, [ ) Site/Asset Hierarchy ‘;" Event-based monitoring L”%"—-' .
Sensor, Edge . \ ‘ App Builder
Applications o ® ooo Pre-built Asset

o060 Templates Templates & Functions

aggcct;ﬁsd&pqs .... eee N, — @ Industry Solution
ERP °® Applications

Operator Input
Quality Testing,
Maintenance SOPs

= Anglytics & Data
Science

O. Encapsulate knowledge of | Leverage the Industrial Drive focused business
: Q - industrial operations from ~— Knowledge Graph to deliver I outcomes in industrial
O : O machines and operator _—— = recommendations and -_-—— r ) ||| operations and maintenance
O actions to create an Industrial @ O insights to front line workers \I | 11 with a suite of pre-built

Knowledge Graph and subject matter experts applications and use cases,
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P&ID contextualization
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D7 IS
? / Events / / Time /

: g Capacity: XL
L] Area: 51

P-201 Time series: T degF
PT-212 Time series: pH
Event: Level Alarm
Event: Valve Open
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Knowledge graph

Links between Assets, Time Series, Events, Files

Show me the Temperature trend for
Machine 8 when the Alarm event
occurred yesterday

What alarms occurred when Machine 7
was producing Product X over the last
week

Show images/video feed of Machine 7 in
the last 2 minutes before the Alarm
event last night

| I |
|
| |

Machine 7

. =
m= Microsoft @ Rafsmalion

Time
Series

Events

Files

Machine 8

Time
Series

Events

Machine9
Lo
Series
g e
"




\ " ALIN ACTION Knowledge graph -

2% gulndau [ovAnsdoase:] Adgwavuav IT ua: OT flexible mOdeling

Model any structure

1 1
Work Order Batch
7 Record 8

. . Root Cause . Order .
Technician Analysis Property 1 record Materials Property3

—  Type — Product |~ Supplier

— Quantity — Customer

— Quantity
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" AL'IN ACTION Knowledge Graph Tools -
t — Event Explorer
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Asset model Resources =

Shaft

fraquency . Discharge fiow

Moty
3 1 want the 1ot cause aradysis for

| Want heip In understanaing how

Give me a Chusy analysts kor a

| wani 10 UNSersiand Pow Compe

How are compressors dassifed?

Give me P coussl analysis of ¢

Give me e 1ca for a chier not

What s petive deplacement?
| want the RCA for @ compressoe

| want the RCA for Compressor |
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Use cases on FactoryTalk® DataMosaix™ Private

Cloud

Energy Management

ol

—

Yield Optimization

Energy Manager™

Sustainability

API's & No Code App Tools

Al driven Recommendation &
Insights

%

Industrial Knowledgebase

Edge to Cloud Connectivity

Machine Data Operator/Human Data
- Asset Data - Production Data

- Quality Testing Data

- Tags/ Parameters

- DCS - Maintenance SOP/ Checklist

Asset Analytics

Enterprise Data

- Production Plan
- Orders/Inventory Data

- Pricing/Sales Data

Production
Performance
Management

==

Automated contextualization of
to
deliver business outcomes

Seamless discovery of

from
machine events and human
actions to create the

to front-line workers
leveraging the Industrial
Knowledge Graph

that
deliver business value seamlessly
across Edge to Cloud
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Integrated and highly secure

Juladau [ovAnsdvase:] Adgwavuav IT ua: OT edge to cloud solution

Multi-tenant Cloud

OT Network

OT Data
Ingestion

OPC DA/UA

Modbus
(RTU/TCP/TELNET)

Ethernet IP,

OBD Il

Siemens Snap 7,

Direct 4-20mA

Profinet/Profibus

HART

CanBus

IEC 101/104

DNP3 etc.,

Outbound-only
Secured Data
Connectivity

Low/No-code
App Builder

Integrate

oT-IT
Security

2 Secured IT/0T
Integration

Firewall

B8 Microsoft @

Enterprise Data

Flat Files/ External 3

Excel/CSV party
applications

ADVANTECH
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Hewlott Packard 1)
Automation  gricrorice :

On-prem

Industry
Solutions

€

oool

ull IU

Connectivity to any Device
Hardware/Protocol agnostic plaf]

Secured IT/0T Integration
Production network secured fro
public network

Secured Remote Monitorin
and Control

Real-time monitoring and control
plant systems. SSAE-16, IS027001
and HIPAA compliant

* & * Electronic Logbook/ MER

Configurable manual data entry fo
to digitize factory shop logbooks

Real-time alerts/alarms
Real-time and predictive alerts fo
operational anomalies, breakdow
quality issues
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Streamlined Data Contextualization

Intuitive user interface and templates to
contextualize new and existing data

Data

Management
Pre-built Asset Catalogs
Library of industrial assets, rules and KPIs to

capture the knowledge of assets and
production processes

Data Exchange and Interoperability
Standard APlIs, including REST and MQTT,
for any third-party application to consume
this data

FactoryTalk DataMosaix App Builder

No/low-code application builder with pre-built
components to rapidly develop new applications

quick &>
N | | EVH A Rockwell
& X N B Microsoft @ Automation mml;“*

netcwe

FactoryTalk® DataMosaix™
Private Cloud Key Capabilities

Data ingestion with custom protocol support

Simplified data integration capabilities across different
formats, types and protocols.

0
©

Edge ML Ops

Data Provisioning

Connectivity to any OT or IT endpointin real
time or batches, supporting various protocols
in different connectivity models.

Data Persistence with Multi-model DB Support

Customized data archival, data retention and data organization
across the platform, supporting time series data, relational
data and files based on the need of the application

End-to-end Al/ML Ops pipeline execution at the edge

ADVANTECH




FactoryTalk® DataMosaix™ App

Builder

Dashboard Editor

Easily and quickly configure new dashboards with a variety of pre-
defined visualization tools in a drag-and-drop interface.

* Render content on desktop or mobile devices

* Easily select contextualized data from FactoryTalk DataMosaix Private Cloud

Reporting

Rapidly build static reports that are automatically generated and
shared with your team.

* Schedule automated report generation based on a defined frequency

* Export static reports as a PDF

* Set up email distribution lists to automatically share reports with stakeholders

On-the-fly Visualization
Quickly view data in charts without creating or changing existing

Dashboards » Production Overview

GENERAL DESIGN DATA
Widget Name * Description
Test Widget Description
Data source* Widget Type
Time Series v Static
Live Visualization Role based access
B B
Choose a chart type *
Trends Part-to-whole
Line Chart Bar Chart Area Chart Pie Gauge Gauge with (
s ~
/e
= S
‘ [
Scatter Plot Chart Combination

dashboards and visualizations. — i



FactoryTalk® DataMosaix™ App
Builder

Rules Engine

Automate arithmetic or logical calculations, based on a live or A
batch-scheduled basis, with a simple integrated design
environment. el > o swc v
Secondary ['yiraction- Distl_ i fm/ad/yyyy
Wet Cut - Distillation Sectio... ()
Rules can be used for: e
Secondary Benzone - Distill... ()
* Alerting and notifications Pyidon Colens - Oltiiete.. @
» Data calculations and aggregations I
Pyridine No Column - Distill... ()
* Event creation (downtime, deviation, etc.) e Mo Gl - Dot @
* Implementation of business rules ST
Shift incharge (]
Shift strength details ]
Electronic Logbooks
Configure forms with a drag-and-drop interface to implement

digital workflows.






\ ~ RLIN ACTION FactoryTalk® Energy Manager

N gulpdau [ovAnsdvase:] Adgwavuav IT ua: OT overview

The industrial energy management and optimization solution built on an industrial DataOps platform
Capabilities (out-of-the-box) Scalability

Integration of electric or non-electric resource types « Single Site, Multi-Site or Enterprise
Live parameter monitoring and data acquisition

Pre-built dashboards for consumption, demand,

costs, energy intensity and emission

Correlation of energy and operational (OT) data from Infrastructure

disparate sources

Chart Explorer to create your own insights
Customizable energy model hierarchy
Alerts and notifications

‘ Additional customizations @ Energy Manager’

* SaaS, Private Cloud or On-prem

ccelerate Your Digital Transformation with Industrial DataOps and
chieve Sustainability Goals

ADVANTECH
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Additional customizations

‘ Professional Services delivered

v VvV V VvV

v

VvV VvV

Single-line diagram (SLD)
Power quality insights

Baseload identification, forecasting of consumption
and demand

Demand management

Consolidated view of energy generation (DG, Solar,
Wind), consumption and losses or unmetered energy

Analyze performance and efficiency through rated
load analysis

Energy efficiency, performance and failure
prediction of utilities

Create custom KPI's
Anomaly detection
Energy recommendations and ROl calculator




ll IN RGTION FactoryTalk® Energy Manager™
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Textile & Carpet Manufacturer

Problem Statement What we provided

= No real-time visibility on energy consumption or various * Real-time energy consumption monitoring
energy losses in the plant = |dentification of power system overloading
Energy efficiency solutions only implemented reactively after above rated capacity and equipment
a yearly audit inefficiencies

No real-time alerts on potential problems in critical assets, Identification of high losses across distribution
contributing to wasted energy. network, switch gears, transformers and low

power factor machines

Automatic detection and notification to
operators of abnormal conditions

Energy forecast of power consumption

Workflow e-logbook to assign and track
immediate recommendations

Business Outcomes Scalability

= The solutionisrepeatable and scaled to 15+
plants

4.5% 12%

Reduction of Month The solution combined standard capabilities
energy payback and services-led customizations.
losses period

Utility
savings

S & 5 = c1sco
x 2 X B% Microsoft (@ Roskwell, pemensans @) 1 ADVANTECH

netcwe

a » Miwaukee Plant » EM-1200

Power Consumption Patterns Today Sofar

. o
Current and Voltage Average ' Active and Apparent Power

323a 410v 1218w 1200.2xw

Texco Org>North Americas... | Texco Org>North Americas...  Texco Org>North Americas... | Texco Org>North Americas....

07-03 12:55 07-03 12:56 07/03/2024 12:55:00 07/03/2024 12:55:00

Uptime Today

60

Minutes
07-02 12:00

Idle Time Today |

O min

Texco Org>...

07-03 12:00

Power Factor

1.02

Texco OrgsNorth A...

02-07 12:55

e 4 Ovwrview KWMTronds  MetorSmws  GomsumptionReport  Domand Curve

a Dashisoard » Teao Org » Nori America » Miwaukes Plant »

Dae Range  This wook so far =

[ SR




~ ALIN ACTION Sustainability Services Offering
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Solution Description

Sustainability is for Emissions Monitoring and Sustainability Analytics. It consists
of 2 modules-the DAHS(Data Acquisition and Handling Systems)and the
Sustainability.

Example Capabilities
DAHS:

v MCERTS Certified Emission Compliance Reporting: Includes Part 60 and Part 75 as
per US EPA regulations and NESHAP (National Emission Standards for Hazardous Air
Pollutants) compliance

v Broad Protocol Support: Implemented across 3000+ customers for various
sensors and analyzers relevant to GHG emissions

v Emissions Trending and Visualization: Continuous and real-time insights, reports
and dashboards

Sustainability Analytics:

v Carbon Accounting and Net Zero Reporting: Includes Scope 1, Scope 2 and Scope i E e

3 emissions

Scope 1 - Emissions from Industry (Direct) Scope 2 - Purchased energy (Indirect) Scope 3 - Company's activiies (indirect)

v Integration with DAHS or third-party software: Contextualizes emissions, energy
and production data and supports manual data entry required

v Standard reports: Complies with industry standard reporting frameworks like GRI,

Be Microsoft @ Roskwelle, beesrsaws @f) 1 ADVANTECH




~ ALIN ACTION Sustainability - Case Study
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Sustainable Global Building Solutions

Problem Statement What we provided

= Existing on-prem solutions were not able to scale or = Cloud DAHS for visibility across plants

standardize /\ A ,M\Wﬁ

e .
= Standardized accurate NESHAP compliance —awAl 1E J“‘*Af”\j”ﬂ‘wﬁ“
The local DAHS system was not able to forecast NESHAP forecast using real time data from DAHS [ = —
compliance

Scenario modeling tool using loT data to perform

Scenario modeling tools using local excel sheets were manual what-if analysis
and inaccurate

Business Outcomes Scalability

= The solutionis repeatable and scaled to 20+
large critical assets within the large
manufacturing facility.

100%) ( 99%

NESHAP Manual effort
compliance reduction

2% Microsoft (@ Resiwell,, evenesaws @) 175 YYTIIZEN




,,\: Al IN ACTION Asset Analytics Services Offering
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n
bertomance

olution Uescription BRRRNY <o can s oy PR —
L Wi

- s . +2.8w
Asset Analytics provides model-driven asset analytics for real time efficiency - . Ko wats gan

. . . . o, . 10/05/2022 10:00:00
recommendations and predictive maintenance of critical assets.

Example Capabilities

v Global Catalog of Asset Models: 100+ predefined asset models(templates) r——
including parameters, KPIs and business rules related to efficiency and :
maintenance of assets

10/05/2022 000000 10/05/2022020000 10/05(2022 040000 10/05/2022 080000 _10/05/2022 080000 _ 10/05/20221000:00

Real-time Analytics on Asset Operating Profiles: Self-service analytics on
critical parameters related to the asset, including KPIs like asset efficiency
and deviations between normal and anomalous operating profiles

Anomaly Detection and Alert Generation: Al model-based anomaly detection

based on unsupervised learning and rule-based alert triggers S =
Outlet temp (T2) «| / Temp

Integration with SAP and other enterprise maintenance systems: Standard E ﬁ E
connectors and APIs to integrate with SAP or other EAM/CMMS systems that pore— —

. . Irrigation Cooler
manage maintenance records o

Cps=
LMTD (D)=

Predictive Maintenance: A suite of Al models for predicting Remaining ol [ ’ -

Rd(allowed) =
Useful Life (RUL) based on historical fault data available for the asset Processes s T E e |
Pt = 1.2 kglem2g

Rd (deposited) = 003798
Mobile App for KPIs and Ticket Monitoring: Mobile user experience to
monitor KPIs and service ticket history

2% Microsoft (@ Resiwell,, evenesaws @) 175 YYTIIZEN
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Rockwell
Aufomation

expanding human possibility”

& Allen-Bradley €Y Services @ FactoryTalk

by ROCKWELL AUTOMATION by ROCKWELL AUTOMATION by ROCKWELL AUTOMATION
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