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The Data Immediacy Readiness Scale

Chapter 1: Evolution of Real-Time Use Cases

Traditional boundaries betweenreal-time
processing and batch processing are already
disappearingin modern enterprises. In the past,
organizations often maintained separate silos for
streaming data (handledinreal-time) and bulk
data(handledin periodic batches). Today, this
separationisbecoming obsolete as businesses
recognize that waiting even minutes for batch
reports is too slow for competitive decision-
making. Every facet of operations, from customer
interactions to supply chain monitoring, now
demands faster data turnaround. In fact, real-time
access to critical datais crucial for mission-critical
decisions, without which decision outcomes
suffer and key metrics like performance and
customerretention can decline.

User expectations and business needs have
evolved as well. Consumers expectimmediate
responses and personalization, and internal
business processes like dynamic pricing or agile
supply chains require instant data feedback.

As aresult, virtually every use case now demands
extremely fast data processing with very low
acceptable latency. Speedis now the competitive
differentiator. Real-time decision-makingisn’t just
atechnical nicety but a business imperative.

To add to the above factors, the emergence

of new data patterns and architecturesis also
driving this change. Companies are dealing

with personalized omni-channel customer
experiences, machine data fromthe Internet

of Things (IoT), and Al-driven applications that
require up-to-the-secondinputs. Forexample,
the number of loT devices worldwide is exploding,
with estimates projecting over 40 billion
connected devices by 2030'. Each of those
devices will be continuously emitting data. Aland
predictive analytics systems perform best with
fresh data. This can be bestimagined with a fraud

1 https.//iot-analytics.com/number-connected-iot-devices/

detection system orrecommendation engine that
updatesinreal time with each new transaction or
useraction.

40 billion

connected devices
by 2030

Enterthe concept of dataimmediacy. Data
immediacy is the ability to acquire, process, and
utilize data the instantitis generated, enabling
on-the-fly insights and action. It’s about making
data available for decision-making with near-zero
delay - collapsing the time between an event
occurring and the business’sresponse. Data
decayisrealwhenit comestounderstanding the
time-value of data. loT data should be processed
the momentitisingested from the edge devices.
Otherwise, they startlosing the value with every
second you delay. Dataimmediacy ensures that
leaders and systems are always working with the
most current information, whetherit’s forupdating
adashboard with live metrics or automatically
adjusting an Almodel’s outputs by providing real-
time context. Dataimmediacy can be thought of
as a measurable quality of your

data architecture.

Achieving dataimmediacy is critical to meeting
growing business needs because it translates
directly to organizational agility. Organizations
canrespond to market changes or operational
events as they happen, not hours or days later.
So, the evolution of real-time use cases has
made immediate data access the cornerstone
of modern digital strategy. Companies that have
a higherdataimmediacy readiness position
themselves to be proactive and predictive, while
those clinging to slow, siloed processesrisk falling
behind intoday’s fast-paced environment.
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Chapter 2: Understanding the Data Immediacy Readiness Scale

To help organizations navigate this new landscape, we introduce the Data Immediacy Readiness Scale - a
five-stage maturity framework that evaluates how adept an organizationis at real-time data processing and
utilization. This scale serves as aroadmap for data platform evolution, from basic capabilities to cutting-
edge excellence. As organizations progress through the five stages, they achieveincreasing levels of data
processing sophistication and corresponding business value. It's a practical tool that you can use to assess
your current stage and understand your strengths, gaps, and next steps in enabling dataimmediacy.

Framework Overview

The DataImmediacy Readiness Scale is composed of five defined stages of maturity:

The Data Immediacy Readiness Scale

Agentic Data
Management

Siloed Connected Unified Intelligent
Systems Foundations Platform Operations

Stage 1: Siloed Systems - Fragmented and latency-prone

ses 1) B et
Systems Management
Connected Unified Intelligent

Foundations Platform Operations

For organizationsin this initial stage, datais fragmented across multiple systems and departments. Batch
processingis typically the norm. Each system might generate nightly or weekly reports with little integration.
Real-time processing is minimal or nonexistent. The organization has isolated data silos, meaning customer
datamightlive in one database, operational datain another, and they rarely meet.

Technical challenges: Duplicated efforts, inconsistent data, disconnected data views, and high latency.

Businessimpact: Business decisions are based on stale data. Initiatives like Customer 360 can be almost
impossible to achieve.

To upgrade from this stage, organizations should focus on breaking down silos by integrating data sources.

Stage 2: Connected Foundations - Integrated but not yet unified

yorom ' B ki
Systems Management

Connected Unified Intelligent
Foundations Platform Operations
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In Stage 2, the organization has laid the groundwork for better data flow. There is some level of connection
between systems, perhaps a data lake or central warehouse that aggregates data from various sources, or
messaging/streaming systems are introduced to move data inreal-time between critical applications. Batch
and streaming processes coexist but may still be handled by separate solutions. Datais far more accessible
thanin the previous stage, and basic real-time use cases start to appear.

Technical challenges: The architecture is not fully unified. Different workloads may still run on separate
platforms, and governanceis ad hoc. Getting a centralized view of all data can be difficult.

Business impact: Partial view of enterprise dataleads to incorrect business decisions. Use cases like
Predictive Maintenance are challenging to achieve as dataiis still not fresh and there is no good integration
betweenreal-time systems and batch data. Businesses at this stage can also face serious compliance issues
and risks as data governance is not fully builtin.

To upgrade from this stage, organizations should invest in unifying their data architecture and strengthening
data governance.

Stage 3: Unified Platform - Consolidation and standardization

Systems Management

Connected Unified Intelligent
Foundations Platform Operations

By Stage 3, an organization has consolidated its datainfrastructure into a more unified data platform, often
implementing a modern data architecture such as a data lakehouse or a hybrid cloud data platform that
canhandle batch, streaming, and interactive workloads in one environment. Data scientists, analysts, and
operational applications all draw from the same source of truth. Unified platforms also bring cohesive data
governance - common security models, data catalogs, and lineage tracking across the data estate. The
benefitis abigjump in agility and efficiency. The business can support more complex use cases, such as
combining historical and real-time datain analytics.

Technical challenges: More demand for data and predictive analytics starts across the organization. The
need fordata and analytics democratization begins. Access to datais primarily locked with data owners/
developers. SQLis a skill that is needed for data access mostly.

Business impact: With access to so much data, LOB owners or senior executives now demand more insights
and analytics. Traditional dashboards don'’t satisfy their cravings for more complex datainsights. Thereis alot
of focus onreducinginfrastructure costs as well.

To move toward Stage 4, organizations should start removing barriers to data access, adding more
automationinto operations, and enabling more intelligence in the data platform.
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Stage 4: Intelligent Operations - Proactive, democratized, and analytics-driven

Siloed _ Agentic Data
Systems Management

Connected Unified Intelligent
Foundations Platform Operations

An organization at Stage 4 has transitioned from simply managing data to leveraging it forintelligent,
real-time operations. Al, Machine Learning (ML), and real-time analytics are deeply ingrained in business
processes. Forexample, predictive models might constantly analyze streaming data to detect anomalies
oropportunities. Decision-making starts to be augmented (or even partially automated) by analytics.
Frontline staff and operational systems receive continuous insights orrecommendations based onlive

data. The culture shifts to one of continuous improvement and data-driven action. The organizationisn’t
justresponding to what has happened but also to what s likely to happen. The data platform has built-in
capabilities to automate and simplify many of the tasks (via co-pilots maybe), such as querying and reporting
ondata, that even business users can do it without any technical skills.

Technical challenges: Ensuring trust and governance in automated decisions, keeping models updated, and
change management. Data access has been democratized. Data flows, jobs, and management stillrequire a
lot of manual effort in terms of monitoring, troubleshooting, and problem resolution.

Business impact: Business stakeholders can now access comprehensive data insights using natural
language queries. More focus on cost benefits and TCO. Productivity gains and resource cost optimizationis
much appreciated.

To progress to the final stage, organizations should focus onincreasing the autonomy of their data systems
and processes.

Stage 5: Agentic Data Management - Autonomous and self-optimizing

Siloed ‘ Agentic Data
Systems Management

Connected Unified Intelligent
Foundations Platform Operations

Stage 5represents the pinnacle of dataimmediacy maturity. Here, the data environment becomes agentic,
meaningit’s capable of acting as an “agent” that manages, optimizes, and even governs data with minimal
human intervention. An agentic system might automatically discover new data sources, apply governance
policies, andincorporate the data into workflows without manual setup. The hallmark of Stage 5is that
decision-making and data management are highly automated and augmented by Al. The organization gains
a sort of “autopilot” for certain operations. The data platform not only provides answers but can also take
appropriate actions under defined guidelines. At this stage, organizations have high dataimmediacy and a
high degree of autonomy with data operations that extremely sophisticated use cases are easy to attempt.
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Technical challenges: Need forahuman-in-the-loop to have some control and supervision where
appropriate. Need to maintain strong governance frameworks to oversee the Al.

Businessimpact: Concerns about oversight, ethics, and control. How much autonomy is good and
effective? Questions about autonomy impacting business risks arise.

Key Assessment Dimensions

To use the DataImmediacy Readiness Scale effectively, an organization should evaluate itself across
several core dimensions of capability:

Strategic Data Capabilities

This dimensionlooks at the technical and architectural strength of your data platforms.
Key aspectsinclude:

» Howyouingest data(capturing streaming datainreal time from multiple sources)

» Howyouprocess data (batchvs. stream processing engines and their speed)

» Whetheryou have a unified architecture for batch and streaming

» Analytics and query performance

» What other dataintegration and transformation needs do you have?

» Howdoyouintegrate real-time streams with ML models? What is the frequency of updates?

» The ability to share data and resources efficiently across the enterprise

Operational Excellence

This dimension assesses how well datais governed, managed, and integrated operationally.
ltincludes:

» Sophistication of dataaccess control

» Datagovernance, security, and compliance
practices

» Operational processes like monitoring
performance, capacity planning, and cost
management

» Integrationwith the rest of yourIT landscape

» Havingtheright processes andtoolsto ensure
datais trustworthy, secure, and readily available

» Adoption of Altools like co-pilots or bots to assist
with data access andreporting

» Boosting developer productivity by allowing for
dynamic changes to your data pipelines
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Business Impact

This dimension measures how dataimmediacy (or lack thereof) is affecting business outcomes.
Key evaluation criteriainclude:

» Time toinsight (how quickly decision-makers can get answers).
» Timeto market for data-driven products or features.

» Improvementsin customer experience and responsiveness.

» Costefficiency gains.

» When assessing maturity, linking technical capabilities to business KPIs ensures the focus
remains on outcomes, not technology fortechnology’s sake.

Chapter 3: Assessing Your Organization’s Readiness

How can your organization determine where it falls on the Data Immediacy Readiness Scale? The
answeris a structured self-assessment that examines your current practices, technologies, and
outcomes. The goalis toidentify your current stage of maturity and pinpoint the gaps that must be
addressed toreach the next level.

Self-Assessment Guide

Start by gathering a cross-functional team, including IT architects, data engineers, analytics leaders,
and business stakeholders. Evaluate your organization against the key dimensions introduced earlier.
Foreach, ask specific questions and rate your maturity. See some examples below.

» Strategic Data Capabilities: How quickly can new data sources be onboarded and made
available for analysis? Do we have streaming data pipelines in place, or are we mostly batch?
Canouranalytics platform handle real-time queries on fresh data?

» Operational Excellence: What data governance policies are in place forreal-time data
streams? Are security and compliance teams involved in data pipeline design from the start? Do
we actively monitor data quality and latency? Is our data catalog updatedinreal-time as new
data arrives?

» Business Impact: Where have we seen delaysin decision-making due to data latency? Are
there instances where alack of real-time data caused a missed opportunity or financial loss?
Conversely, do we have success stories where faster dataled to awin?
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Asyou explore these questions, score each area and map those scores to the five maturity stages.
Often, you'll find that your organization might predominantly sitin one stage, but withsome
characteristics of adjacent stages.

Common Challenges

After assessing these areas, identify common challenges that might be holding you back.

» Cultural and Mindset Barriers: A traditional mindset can resist change. Teams used to working
with monthly reports might be slow to trust or adopt real-time dashboards. Training and
upskilling employeesin the latest technologies can help.

» Technology Integration Complexity: Merging old and new systems is not trivial. Depending
onthe variety, velocity, and volume of real-time and batch datain your organization, the
complexity of bringing it all together canvary. It may require some special integration
platforms or the right set of processes to pool the datainto a centralized location for easy
and consistent access.

» DataQuality and Governance Issues: Speedisirrelevant if the datais wrong. Poor data quality
canderailreal-time initiatives because bad data at high speed just causes bad outcomes
faster. Enforcing the right data governance frameworks is critical.

» Skill Gaps and Resource Constraints: Dataimmediacy often demands new skill sets -
streaming data engineers, real-time analytics experts, ML engineers, etc. Hiring for the right
roles and having a diverse data organization can address this challenge.

» Change Management: Even with great tech and clear value propositions, getting broad
adoptionis challenging. Building trust in automated, immediate outputs requires strong
executive sponsorship and education.

By identifying which challenges are most pronounced
in your organization, you can formulate solutions.

The assessmentisn’tjust about knowing your score on
amaturity chart - it’s about understanding why you are
atthat stage and what issues need to be addressed

to progress.

Chapter 4: Building Your Roadmap to
Data Excellence - A Technical Guide

Building onyour self-assessment in Chapter 3, this
chapter outlines actionable, technical steps to
transform your data infrastructure through the five
maturity stages. The objective is to help organizations
develop a detailed, phased roadmap that builds
technical muscle for real-time data processing,
ensuring every layer of the data ecosystem evolvesin
lockstep withbusiness requirements.

The Datalmmediacy Readiness Scale




Define Baselines and Objectives per Maturity Stage
Stage1- Siloed Systems
» Objective: Integrate isolated legacy systemsinto a centralized repository.
» Actions:
> Audit existing data sources and map data flows using ELT tools like Apache NiFi.
> Implement scheduled batch connectors to consolidate datainto a central data lake.

[> Establish abasic data catalog(e.g., Apache Atlas).

Stage 2 - Connected Foundations
» Objective: Integrate isolated legacy systemsinto a centralized repository.
» Actions:
> Audit existing data sources and map data flows using ELT tools like Apache NiFi.
> Implement scheduled batch connectors to consolidate datainto a central data lake.
[> Establish abasic data catalog(e.g., Apache Atlas).
Stage 3 - Unified Platform
» Objective: Consolidate batch and stream processing into a unified data architecture.
» Actions:

> Migrate to a unified data lakehouse architecture (using Apache Iceberg).

[> Standardize onacommon processing framework (e.g., Apache Flink for both batch and
structured streaming).

> Enhance governance with unified schema enforcement and lineage tracking.
Stage 4 - Intelligent Operations

» Objective: Embedreal-time analytics and machine learning for proactive decision-making.

» Actions:

> Deploy real-time dashboards and alerting systems using Apache Flink.

> Integrate ML pipelines that operate on live data with frameworks such as TensorFlow
or PyTorch.

> Implement automated response mechanisms that trigger alerts or workflow adjustments
when specific thresholds are met.
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Stage 5 - Agentic Data Management
» Objective: Achieve autonomous, self-optimizing data operations.
» Actions:

> Integrate Alops frameworks to monitor system performance and auto-scale or optimize
resources dynamically.

> Fully automate data workflows via ClI/CD pipelines, leveraging container orchestration (e.g.,
Kubernetes) and serverless architectures.

> Deploy proactive governance tools that use Al to detect anomalies, ensuring compliance
and data quality inreal time.

Crafting a Phased Roadmap
Phase 1 - Laying the Foundation (Stage 1to 2)

Focus onintegrating legacy systems and piloting basic streaming capabilities. Milestonesinclude
completing a datainventory, implementing ETL jobs, and setting up Apache Kafka with basic
monitoring.

Phase 2 - Unification and Standardization (Advancing to Stage 3)

Transition to a unified platform by migrating to alakehouse architecture and consolidating
processing engines. Enhance governance and establish performance benchmarks with clear SLAs.

Phase 3 - Intelligent Operations (Advancing to Stage 4)

Integrate real-time analytics and ML models. Develop interactive dashboards, deploy automated
alerting, and incorporate self-service Bl tools to drive proactive decision-making.

Phase 4 - Achieving Autonomy (Advancing to Stage 5)

Embed Al-driven automationinto every layer. Implement Alops for dynamic resource
management, automate the full data lifecycle via CI/CD, and ensure continuous compliance
with proactive monitoring.

Technical Considerations and Best Practices

» Integration and Interoperability
Ensure new technologies work seamlessly with existing systems. Favor open standards and
APIs to avoid vendor lock-in. Adopting a single unified, comprehensive platform might be
beneficial than choosing a variety of DIY technologies.

» Incremental Adoption
Use a “pilot-then-scale” approach. Validate new architectures with small pilots before
broader deployment.
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» Change Management
Support technical upgrades with comprehensive training and clear documentation for
smooth adoption.

» Resilience and Scalability
Choose a platform that supports fault-tolerant systems with auto-scaling capabilities.
Leverage cloud-native and microservices architectures to manage fluctuating loads.

» Security and Governance
Embedrobust security measures and data governance into every upgrade. Centralize
management to maintain compliance and data quality.

Bringing It All Together

Your roadmap should be aliving document that evolves with your organization. By outlining concrete
projects, milestones, and timelines aligned with each maturity stage, you create a clear path to data
excellence. With each phase of integrating legacy systems, unifying data processing, embedding
intelligence, and finally automating data operations, your organization builds the technical muscle
necessary forreal-time decision-making. This technical roadmap sets the stage forleveraging
advanced platformsin Chapter 5, ensuring a smooth transition from foundational improvements to
intelligent, autonomous operations.

Chapter 5: The Cloudera Advantage

Having the right technology partner can dramatically accelerate progress. Cloudera offers a
compelling advantage for organizations at various stages of the Data Immediacy Readiness Scale.

Cloudera Overview

Cloudera provides a unified platform for managing the entire data lifecycle from dataingestion and
streaming to storage and processing, to analytics, machine learning, and Al. Cloudera dramatically
simplifies complex data architectures by eliminating the need forredundant data movement,
storage and processing, simultaneously improving dataimmediacy. Cloudera’s platform aligns
closely with the needs of organizations aiming for Stage 3 and beyond, for maximum efficiency,
scalability and a future-proof deployment.

Cloudera
ManagementConsole | DataCatalog | ReplicationManager | Workload Manager
g 682 =5 682
Data {@} == % 83 Data {:C}} ESES 83
Services Services

Data Data Data Operational Cloudera Data Data Cloudera
Flow Engineering Warehouse Database Al Engineering Warehouse Al

Metadata | Schema | Migration | Security | Governance

Data Clusters Storage of o Data Clusters Storage

Spark, Impala, Hive, Hbase, $3 | ADLS | GCS R Spark, Impala, Hive, Hbase, HDFS | OZONE
NiFi, Kafka, Flink oo NiFi, Kafka, Flink

Cloudera on Cloud Cloudera on Premises
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Platform Differentiators

» Comprehensive tooling for handling real time: Cloudera offers a breadth and depth
of capabilities forreal time by combining the capabilities of universal connectivity, data
movement, real-time processing and distribution. Cloudera eliminates the need for disparate
tools and manualintegrations

» Enterprise-grade governance and security: Cloudera’s Shared Data Experience (SDX)
layer provides unified metadata, security, and governance policies, allowing organizations
to enforce policies on data the momentit’s born and consistently throughout its life cycle.
Consistent governance and security is paramount for maintaining quality and privacy of
downstream data products and Almodels,

» Integration of data-in-motion with data-at-rest: Streaming and batch datais typically siloed.
Cloudera provides both streaming and efficient long-term storage but also takes advantage
of unified data processing that can augment real-time data with historical views oringest
streaming data into storage for analytics and distribution. This convergence of batch and
streaming data helps organizations transition from stage 2 to stage 3.

» Scalability and performance: It's provenin some of the world’s largest enterprises to handle
petabytes of data and thousands of concurrent users or processes.

» Opensource-based and extensible: This means you avoid vendorlock-in and can take
advantage of arich ecosystem of tools and community innovations.

Navigating the Scale with Cloudera

» Fororganizationsin Stage 1 (Siloed Systems): Cloudera can act as the unifying data fabric
connecting any user or system to any data anywhere from edge to cloud . By enabling universal
datadistribution, Cloudera breaks down silos and makes data available to all users and systems
ina governed way.

» Fororganizationsin Stage 2-3: Cloudera’s platform truly comes into its own. It offers a unified
environment, so you don’t stop atjust connecting systems. You actually run your analytics and
streaming on one platform.

» Fororganizations at Stage 4 (Intelligent Operations): Cloudera provides the advanced
analytics and machine learning platform necessary to embed intelligence. Its machine learning
workspace and tools for data scientists allow the development and deployment of Al models
right next to the data. Model deployment tools and real-time data processing capabilities can
feed Almodels with fresh data foraccurate results.

» Fororganizations reaching Stage 5: Cloudera’s investment in Agentic Al, observability and
automation means the platform can optimize and healitself to a degree. It canbeacore
component of an agentic data ecosystem, providing the reliable infrastructure on which your
autonomous data agents operate.
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Chapter 6: Next Steps

Reaching dataimmediacy excellence s ajourney that combines technology, people, and process
changes. Here are the actionable next steps to kickstart or accelerate your transformation:

1. Socialize the Vision: Ensure that the concept of dataimmediacy and itsimportance is understood
at the executive level and across key stakeholders.

2. ConductaFormal Maturity Assessment: Document your findings: strengths, weaknesses, current
stage, and target stage.

3. ldentify aHigh-lmpact Pilot Project: Pick a specific use case that would significantly benefit from
dataimmediacy and implement a pilot solution.

4. Develop the Roadmap and Governance: Outline phases, projects, and milestones. Establish a
governance structure for this transformation.

5. InvestinTeam and Skills: Assess whetheryou have the right skillsin-house. Identify key new roles
youmight need and plan for training.

6. Leverage Strategic Partners and Platforms: Evaluate technology partners like Cloudera or others
that fit your needs.

7. Establish Metrics and Monitor: Putin place the KPls and monitoring mechanisms. Setup alive
“transformation dashboard” that tracks key metrics of progress.

8. FosteraData-Driven Culture: Encourage andincentivize teams to use the new real-time
data capabilities.

9. Iterate and Scale: Afterthe initial phases, revisit your maturity assessment. Use that to inform the
next set of investments.

10. Stay Future-Focused: Keep an eye on emerging trends and technologies that could further
enhance dataimmediacy.

Organizations that assess candidly, plan strategically, execute in phases, and leverage theright partners
and culture will find themselves able to harness data as a true real-time asset. The payoff is an organization
that’s notjust reactive to the present but proactive about the future, able to anticipate and respond to
change fasterthan the competition.
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‘ Say hello to strategy

Stratolais a business strategy consulting and full-stack marketing services firm forcompanies that need
help with their product messaging, positioning, GTM strategies, sales enablement, pricing, and business
development. With deep expertise in data management, analytics, data-in-motion, observability, and Al,
Stratola successfully enablesits clients with market penetration, category creation, thought leadership,
product launches, customer acquisition, and overall growth. We are the business growth acceleration
experts. Learn more at www.stratola.com.

RTInsights Research

RTInsights Research is the definitive voice in the evolving landscape of real-time insights and its
transformative business impact of better decision making. We stand as a cornerstone for CxOs, operations
leaders, and forward-thinking data and IT professionals, providing them with on-the-pulse industry trend
analysis of emerging technologies that are leading towards business disruption.

The RTInsights Research Team has deep expertise across the real-time ecosystem, and how leading
companies are implementing emerging technologies to create value. Our team has published reports and
delivered webinars thatinform business and technology strategy in areas such as Edge computing and |oT,
Real-Time and Advanced Analytics, and the deployment of Al and Generative Al in enterprises. In addition,
the RTInsights Research team has deep expertise on the supporting infrastructure that enables real-time
insights, including Cloud and Hybrid Cloud Data Management, Machine Learning, DataOps and AlOps.

RTInsights Research provides business and technology leaders with actionable insights, helping to drive
growth through emerging technologies.
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