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While IT/OT convergence has been
discussed and gradually implemented
over the last decade, recent technolo-
gy developments, most notably rapid
Al advances, are finally accelerating
the transformation. We expect that
adoption of converged technologies
for greenfield projects will pick up
speed—from ~10% today to ~50%
within the next five years.

~ According to a BCG study.

Industrial DataOps represents a fundamental shift in how industries
manage data in Industry 4.0 at scale. It goes beyond the conventional
practices of the third industrial revolution, offering a comprehensive
approach from data acquisition to enterprise integration, to enhance
operational efficiency and strategic decision-making. Recent break-
throughs in Artificial Intelligence, Machine Learning, and Cloud technol-
ogies are further accelerating the pace at which industrial companies
are investing in these technologies and solutions that can enable them
to leverage data as a strategic asset across the enterprise.

Whether you are a strategic leader shaping organizational policy, a
technical professional driving digital transformation, or a frontline work-
er leveraging the power of data in real-time, this guide has something
for you. From unlocking siloed data to activating real-time insights and
scaling data operations across diverse manufacturing operations, we
will explore the core principles when benchmarking an Industrial Data
Ops solution, as well as practical applications of the technology.
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Enterprise Focus

With the burgeoning market of Industrial DataOps, vendors are quick to label their offerings as comprehensive
solutions, even though the concept of Industrial DataOps remains subject to ongoing discussion and refinement.
While these tactical solutions can suffice for initial proof of concepts or might scale to accommodate a single
facility or a pair of plants, they often lack the robustness and holistic design required for broader enterprise-wide
deployment. To truly harness the full potential of Industrial DataOps, enterprises must scrutinize these offerings,
discerning between those that merely provide short-term fixes and those designed with the foresight for exten-
sive scalability. This endeavor calls for a strategic approach that addresses not just the immediate problem but
also anticipates integration complexities, data coherence, and system interoperability across the entire organiza-
tional network.




Enterprise Use Cases

MLOps Efficiency Optimization

ML Operations (MLOps) focus on the lifecycle
management of machine learning models to en-
sure they remain efficient and effective over time.
Implementing MLOps within industrial settings
helps continuously tune and adapt Al models
based on ongoing operational data. This ongoing
refinement process helps in optimizing manufac-
turing processes, reducing energy consumption,
and improving production yield, effectively scaling
operational intelligence across the enterprise.

Production Gap Mitigation

Through continuous monitoring and data analysis,
industrial data operations can help manufacturers
to identify inefficiencies and gaps in production
processes. This might include bottlenecks, idle
times, or suboptimal machine performance. Ad-
dressing these gaps promptly leads to smoother
workflow and increased production throughput.
Data-driven insights help to reconfigure produc-
tion lines or adjust workflows, which improves
overall operational efficiency.

Al-Driven Data Integration

Integrating Al within the OT data OT framework
bridges the gap between data collection and ac-
tionable insights. Al algorithms, developed and
executed in the cloud, can process extensive vol-
umes of OT data from various sources, offering a
comprehensive view of operations. These trained
Al models can then be deployed and operated at
the edge of the network. This seamless integra-
tion enhances decision-making capabilities and
enables more intricate analyses and predictions,
thus providing a deeper insight into operations and
fostering opportunities for innovation.

Cross-enterprise Data Synergy

Cross-Enterprise Data Synergy represents a stra-
tegic approach to leveraging data across the busi-
ness, breaking down silos that traditionally impede
information flow. By facilitating improved visibili-
ty into all aspects of operations, from production
floors to supply chain logistics, enterprises gain
the ability to track, monitor, analyze, and act in real
time. This interconnected data-driven culture al-
lows for rapid pivots and informed strategies that
align with the current supply chain realities.
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OT Use Cases

Predictive Analytics Prowess

By embedding data-driven edge analytics into op-
erational systems, industries can predict potential
failures and maintenance. This proactive approach
reduces unexpected machine downtime, there-
by maximizing operational availability and pro-
ductivity. Advanced sensors and data-gathering
technologies continually feed data into Al models
that analyze and predict wear and tear, optimizing
maintenance schedules based on actual equip-
ment condition rather than fixed intervals.
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Quality Control Intelligence

Applying machine learning algorithms to analyze
operational data in real time allows industries to
identify anomalies that could indicate quality is-
sues. This data-powered scrutiny ensures that
production anomalies are detected early, mini-
mizing waste and rework. The system learns from
every product cycle, continually enhancing its ca-
pability to recognize the smallest deviations from
quality norms, thus maintaining high standards of

product quality.
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An Industrial DataOps solution must include

Native Industrial Connectivity and enable Data
Collection & Normalization, coupled with in-
sightful Data Analysis & Visualization at the
Edge. Essential Data Contextualization makes
insights actionable, while prebuilt Data Inte-
gration and MLOps & App Orchestration at the
Edge enable swift execution of data-driven prac-
tices. Digital Twins and Data Modeling enhance
operational foresight and critical to the overall
architecture is Data Governance and Security.
Centralized Management is a core design prin-

I I\I D U ST R IA L ciple—not an afterthought—to ensure scalability

and agility. Any vendor evaluation for Industrial
DATAO PS DataOps should begin with these essential com-
ponents to establish foundational capabilities.
Following this, we will take a closer look at these

CA PABI LITI ES requirements needed for a comprehensive, en-

terprise-grade Industrial DataOps deployment.

Device Connectivity acts as the first step towards a connected ecosystem.
It involves establishing reliable, secure communications between various
industrial devices across the operational landscape, ensuring data can be
seamlessly collected from heterogeneous sources. This connectivity must
support diverse protocols and standards to cater to the wide range of equip-
ment found in industrial environments. Robust device connectivity solutions
are designed to be scalable and flexible, enabling the integration of new
technologies and devices as operations evolve.

| Data Collection & Normalization are critical processes that ensure data from
| various sources can be aggregated and converted into a standardized format
y for further analysis. This involves collecting data across different devices,
sensors, and systems, often involving various data types and formats. Nor-
malization adjusts this disparate data into a unified format, making it easier
to analyze and interpret across systems. This step is essential for maintain-
ing data integrity and consistency, which are key for accurate analysis and
decision-making.
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Edge
Analytics &
Visualization

Edge Analytics & Visualization transform raw data into actionable insights
through sophisticated analytical techniques and intuitive presentation.
This process involves applying statistical models, machine learning algo-
rithms, and other analytical methods to interpret data patterns, trends,
and anomalies. Visualization tools then present these findings in an easily
digestible format, such as dashboards and reports, making it simpler for
decision-makers to understand complex data.

1@l Data Models,
-—-  Asset Models,
and Digital Twins

Data Models and Digital Twins involve creating digital representations of
physical assets, processes, or systems to simulate real-world conditions
and predict outcomes. This capability allows organizations to test scenar-
ios, optimize operations, and foresee potential issues before they occur.
By integrating real-time data with these models, businesses can achieve

a deeper understanding of their operations, leading to improved design,
maintenance, and innovation. Digital twins serve as a critical tool for bridg-
ing the physical and digital worlds, enabling a proactive and predictive
approach to management.

Data
<LLo Integration

With the rising adoption of cloud technologies, Data Integration has become
a critical element in ensuring seamless data accessibility and utility. Prebuilt
integrations with cloud services, Bl tools, and various enterprise systems
are essential for facilitating real-time data flow and providing businesses
with the agility to make swift, data-driven decisions. These integrations
allow organizations to instantly tap into the power of scalable cloud re-
sources, simplify complex analytics processes, and achieve a harmonious
interconnectedness of data and applications. Prebuilt integrations minimize
the potential for silos, maximize the relevance and timeliness of business
insights, and enable a more cohesive and responsive IT infrastructure.

Data
Contextualization

Data Contextualization adds layers of meaning to raw data by integrating it
with contextual information, such as metadata, historical data, or data from
other sources. This process enables users to understand not just what is
happening, but why and how it’s happening, by providing a clearer picture
of the operational environment. It’s crucial for uncovering deeper insights,
improved MTTx KPIs, and facilitating more accurate predictions and better
decision-making.
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MLOps
at the Edge

MLOps at the Edge focuses on deploying and managing machine learning
models directly on edge devices, enabling real-time data processing and
decision-making. This approach reduces latency, decreases bandwidth
requirements, and enhances operational efficiency by allowing immediate
actions based on data analysis. Implementing MLOps at the edge requires
careful coordination between data scientists and operational teams to en-
sure models are accurate and effective in live environments. It represents a
shift towards more autonomous and intelligent systems capable of adapting
to changing conditions without central oversight.

Data
Governance and
Security

Data Governance and Security are critical in ensuring data integrity, com-
pliance, and protection against breaches and leaks. Governance policies
outline how data is managed, stored, and used, establishing clear guidelines
for data handling and quality. Security measures, on the other hand, protect
data from unauthorized access and cyber threats, incorporating encryption,
access controls, and regular audits. Together, they create a safe and reliable
data environment, building trust and supporting regulatory compliance.

Centralized
Management for
Scale

Centralized management is crucial for streamlining data integration,
enabling seamless OTA software updates and the prompt application of
software updates and security patches across all platforms. This approach
ensures a holistic view of the entire enterprise, crucial for optimizing data
accessibility and strategic decision-making. It establishes repeatable and
scalable data practices, enabling organizations to maintain consistency and
efficiency as they grow.

Application/ML
model
orchestration for
enteprise-wide
launches

The ability to orchestrate applications and ML models effectively is
emerging as a critical need in scaling Industrial DataOps, as it ensures that
complex data workflows can be managed with precision and agility. The
centralization of a global application library can enable tailored deployment
of applications and ML models to specific sites based on their unique oper-
ational requirements, enhancing efficiency and alignment with strategic ob-
jectives. These capabilities ensure that updates and improvements to ma-
chine learning algorithms and data processing tools can be rolled out swiftly
and without disruption, keeping production lines, monitoring systems, and
predictive maintenance services running at peak performance.
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FUNCTIONAL SEGMENTATION

Selecting the right offering for Industrial DataOps is daunting, given the market’s complexity and limited compre-
hensive solutions. The convergence layer is especially critical because it must facilitate effective communication
between the OT and IT world, provide strong edge capabilities, and robust cloud integrations. This triad enables
effective data collection, analysis & processing, MLOps & application deployment at the edge, and data integration
for enhanced operational efficiency. Success hinges on platforms and solutions that seamlessly merge these ele-
ments, enhancing industrial operations.

¢ Enterprise Data Platforms

* Cloud-Based ML & Ai Tool
ENTERPRISE onemasee " 2
* Enterprise Applications
LAYER e Cloud Providers

¢ Centralized Management & Orchestration

* MQTT Broker

¢ Data Streaming Integration

e Data Modelling/Contextualization

« Edge Data Analytics (& Visualization)
¢ Native Connectivity

e Communication Protocol
¢ Hardware & Infrastructure
* PLC/CNC/MC

* HMI

¢ Sensors & Devices

* Robots/Cobots
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WHY LITMUS?

Unlocking trapped operational technology (OT) data from legacy fragmented sources and activating it for actionable insights
remain challenging. Industrial DataOps is critical to activate your data through the process of data acquisition and transforma-
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tion of raw data, into a clean and aggregated format for data consumers to drive better informed decisions. Hence, the Litmus

Industrial DataOps Suite — the only complete offering that empowers manufacturers to establish a robust, secure, and scalable

approach to managing OT data at scale, unlocking its full potential for continuous improvement and optimization.

LITMUS INDUSTRIAL DATAOPS SUITE

FACTORY
FLOOR
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Flat files, manual,
DB, etc.

Any system and/or machine
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COLLECT
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NORMALIZE & STANDARDIZE
CONTEXTUALIZE

ANALYZE & VISUALIZE

BUILD MODELS
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(Site or Global)
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UNS
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Remote Lifecycle MGMT, Edge Orchestration, ML/APP Orchestration

] ML & APP DEPLOYMENT
Historian DATA INTEGRATION
£Jo
BLC/IES Role Based Access Control

Events, Alerts, & Triggers
= =
[ Web Interface

(Site, Line, Asset level)

CONVERGE IT/OT

Litmus Edge, the backbone of the Lit-
mus Industrial DataOps Suite connects
to PLCs, CNCs, DCS, sensors, and every
system on the plant floor in minutes with
native connectors. It builds a robust data
pipeline with rich contextualized data
for meaningful analysis, before securely
sending it to the cloud and other desired
endpoints like business systems.

— " Q "
@ Ii
Business Intelligence, Cloud, Al, ML, Applications, etc.

BENEFITS

SCALE FAST

Litmus Edge Manager provides a single
pane of glass to your complete edge
deployment across multiple sites. Tem-
plates enable simple, repeatable way

to replicate successful use cases for an
enterprise-wide data strategy solving
complexities and ensuring consistent
data management practices.

ACCESS AND GOVERN DATA

Litmus UNS guarantees data accessibil-
ity for everyone within the organization
by ensuring robust data security and
governance. It is built to manage the
demands of even the largest industrial
environments. Make informed decisions
with complete transparency.
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WHEN IS LITMUS
THE RIGHT CHOICE?

MULTIPLE SITES

Digital
Transformation

Dataas a Outcome
Strategic Asset Focused

Multiple 1 L I T M U S IT-OT

Protocols Convergence

UNLOCK ACTIVATE

Legacy Siloed Actionable

Machinery Systems Insights Contextualization

HETEROGENEOUS INFRASTRUCTURE SEVERAL USECASES
°
gﬂg Device Connectivity % Data Contextualization

| o®
m‘y“ Data Collection & Normalization »@&< Data Integration

W Data Analysis and Visualization oo MLOps at the Edge Management at Scale



LITMUS EDGE FEATURES

Effortless Industrial Connectivity

Connect to Anything: PLCs, DCS, SCADA, Historians
(Siemens, Allen-Bradley, Hitachi, etc.) in minutes. Pre-built
drivers simplify setup at no extra cost.

Unifying Data Hub

Collect & Contextualize: Gather data from industrial systems,
model it for easy analysis. Store & access historical data
(time-series) for the entire organization.

Actionable Operational Analytics

Analyze at the Edge: Get insights before sending data to the
cloud. Build custom analytics. Configure KPIs (OEE, uptime)
with no coding. Perform live data analysis.

Built-in Applications Marketplace

Pre-loaded Apps: 50+ applications including the Docker
Registry. Create & deploy containerized applications.
Bootstrap Industry 4.0 with Solutions templates.

Seamless Data Integration

Connect to Everything: Send pre-processed data to Bl tools,
cloud storage, enterprise apps. Subscribe to services for a
continuous feedback loop. Use REST APIs as you need.

FLEXIBLE DEPLOYMENT

Litmus Edge - Deploy anywhere
you need it — bare metal, Virtual
Machine, or as a Container.

Litmus Edge Manager - Deploy
on-premise for a fully private
solution or preferred cloud
provider (BYOS).

Litmus UNS - Deploy on your own
terms - VM, Docker, Kubernetes
Operator, and all cloud images
available.

LITMUS EDGE MIANAGER FEATURES

J Centralized Edge Management

. License Management

J Over-the-air Updates

. Configuration Management

. Backup and Restore

. Template Blueprints Management

LITMUS UNS FEATURES

Pub/Sub Communication
Enable effortless data exchange with a built-in enter-
prise-grade MQTT broker.

Data Hierarchy
Forget rigid, vendor-specific data structures. Define and
manage your data hierarchy exactly the way you need it.

Data Standardization
Define precise data schemas, enforce validation rules, and
ensure every data point adheres to your defined standards.
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FEATURES
CHECKLIST

Below is the checklist that can serve
as a guide for validating that an In-
dustrial DataOps solution is equipped
with the essential features to support
high-value industrial use cases and illailiy | =
drive meaningful outcomes at scale. Ll‘ﬁi
==

FEATURES LITMUS OTHER VENDOR

PLC Drivers (Rockwell, Siemens - 250+ more)

CNC Drivers

DCS Drivers

OPCUA Client

Inbuilt OPCUA Server

MQTT & SPB Client

0SI Soft Pl connectivity

Other Historian

Building Automation Protocols

Energy and 0&G Protocols (DNP3)

Discover OT Data Sources (PLCs, Historians, OPC, etc.)

Tags and Data Discovery

N AN YA YAYAYAYAYAYA YA YAYAY

Standardized JSON format for data
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Local Data Storage (Timeseries DB) & Historian Replacements
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Inbuilt low-code Edge Analytics

Edge Machine Learning and Al inferencing

Automated Manufacturing KPIs

Asset Models and Data Models authoring

NNAYAYAY

\

Asset Instances and Runtimes

\

Central / Global Asset Model Management

Microsoft Azure (loT Hub, Event Hub, Event Grid, Blob)

<

AWS (loT Core, S3, Sitewise)

GCP (Pubsub, MDE)

Databricks (Warehouse, Unity Catalog, Delta Sharing)

Snowflake

Various Brokers (Kafka, AMQP, MQTT etc.)

Various DBs (SQL, MySQL, Postgres, Influx etc.)

Bring your own docker apps (ML models, Al models, third-party

apps, custom scripts & more)

MQTT Broker (3.x, 5.x Compliant)

NAYAYAYAYAYAY

UNS Hierarchy

Data Structure Management

GraphQL Interface

NNAYAYAY
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Published & Open APIs (all products)
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Global provisioning

Global OTA update

Global back-up restore

Global Use case blueprints / Templates

Global Policies Enforcement & Security Management

Global Licensing Management

Global Remote (VPN) Access to Edge Nodes

Global Certificate Management

Virtual Machine (ESXI, Hyper-V)

NAYAYAYAYAYAYAYA

Docker

Kubernetes (K8S) Native

Kubernetes (K8S) Operator

Microsoft Azure ARC, loT Edge Module, IoT Operations

1+ Million Tags / Second - Ingress, Analytics ans Egress at the Edge

NNAYAYAYAY

10000+ Edge Nodes Central Management

Low Latency Analytics

HA, Clustering & Fail-over

Unlimited Instances, Devices, Tags, Drivers (all drivers included),

Integrations (all included), Analytics, Apps, Projects per site

NNAYAYAY

k Alternative - Limited Tags for Lower Cost for Small Sites
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GETTING STARTED

Choosing the right enterprise-grade Industrial DataOps solu-
tion is crucial for projects aiming to address both current and
future business needs, ensuring the solution facilitates both
multiple use cases and enterprise scale. Delve first into the
intrinsic capabilities of the Industrial DataOps platform, but
equally important are the broader enterprise requirements.

Selecting a secure, scalable platform that supports rapid
deployment and easy replication guarantees long-term va-
lidity and functionality of the solution. Many organizations
find themselves in “pilot purgatory,” focusing on immediate
fixes in a single facility without considering potential scal-
ability and broader application across multiple sites.

Flexible, enterprise-grade solutions like the Litmus Industri-
al DataOps Suite excel in unlocking Operational Technology
(OT) data, activating the data for meaningful insights, and
making that data usable for enterprise scale to help trans-
form operations efficiently and swiftly. To discover more
about how Litmus can revolutionize your approach to Indus-
trial DataOps, we invite you to contact us.

SIGN-UP FOR A FREE LITMUS
CENTRAL PORTAL ACCOUNT TODAY!

VISIT: HTTPS://LITMUS.IO/GET-STARTED




Resources

Litmus Resources: https://litmus.io/resources

Blogs: https://litmus.io/blog
Product documentation : https://docs.litmus.io

Customer stories and case studies: https://litmus.io/customers

www.Litmus.io

YLITMUS

About Litmus

Litmus is an Industrial Data Ops company that enables Industrial companies to unlock and activate
their operations data at scale. Rapid-to-deploy, easy-to-use and built-to scale, Litmus is a fast
way to connect to all operational technology (OT) assets and put data to work at the edge and
across the enterprise. Litmus technology is trusted by Google Cloud, Parker Hannifin, Dell Tech-
nologies, HPE Mitsubishi, and other global Fortune 500 companies.



