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Chapterl:

The Need for Personalization in Retail

Retailers are under market, competitive,
andregulatory pressure to transform.
Astheline between digital and physical
shopping experiences continues to blur,
and as customers have more options
available and more companies targeting
them, itis becomingincreasingly difficult
toacquire customersandincreaseloyalty
and share of wallet.

Customer Expectations:
The Amazon Effect

Customer expectations are often set by
best-in-class digital platforms built by big
technology firms, not by direct competitors.
Customers have been conditioned to expect
proactive, personalized service that feels
frictionless.

Relevance Is Critical. Customers are
increasingly willing to share their data, butin
exchange, they expect a tailored and relevant
experience. According to McKinsey & Company,
71% of consumers expect companies to deliver
personalized interactions, and 76% get frustrated
when that expectationis not met.
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Competitive Pressures:
Rising Above the Noise

Theretail space has neverbeenmore crowded.
Withtherise of direct-to-consumer brands
andthe dominance of global marketplaces,
traditionalretailers cannolongercompete on
price orinventory alone.

Experience Matters. With endless purchasing
optionsjust a click away, experience loyalty
isreplacing brand loyalty. According to a
Qualtrics survey, 51% of consumers reduce
or stop spending with acompany aftera
poor experience.

Efficiency and Margins. Advertising costs are
increasing as more brands are vying for digital
shelf space, increasing bidding and raising the
cost perclick. It’'s more important than ever to
target the right customer with the right offer at
the right time to optimize acquisition costs.

Omnichannel Retail Strategies:
Closing the Loop

The modern customerjourneyisnolongerlinear.
It spans multiple channels and platforms, including
social media, websites and applications, and
physical stores. The challenge forretailersis
maintaining a single thread of conversation
with each customer throughout theirjourney,
regardless of whereit occurs.

Omnichannel Engagement Increases
Revenue. Marketing to customers through
multiple channels canincrease purchase

rates by 287%.

Al hasthe potential to support personalization
and build a single thread of conversation
across channels, but onlyifitisbuiltona
unified, consistent view of customer data.
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Chapter 2:

The Personalization Challenge

Retailers have been on the journey
towards personalized omnichannel
engagement for adecade ormore,
andyet they are still struggling. There
are often multiple technical and
organizational barriers between
knowing the customer and taking
proactive action based on that
knowledge.

Siloed and Distributed Data. Most retailers
are managing a complex collection of siloed
systems acquired through years of software
acquisitions, expansions, and replatforming
efforts. These systems oftenlackinteroperability,
so customer datais fragmented, and it’s difficult
tofind, access, integrate, and analyze. A unified,
consistent view of the customer that can be
delivered andleveraged across departments and
channelsis critical for personalization, andit’s also
amassive undertaking.

Data Volume and Variety. In the past, customer
data was often limited to transaction history.
Today, customer data caninclude clickstream
logs, social media sentiment, customer service
calltranscripts, and even video analytics from
physical stores. It includes structured and
unstructured data at a scale that can often over-
whelm traditional data management systems.

6 The Retailand eCommerce Al Playbook

The Need for Real Time. Many retailers still rely
onbatch processing to ingest data, limiting their
ability to capture the moment when the customer
is most likely to make a purchase. By the time
these retailers have successfully processed and
identified a customer’sintent signals, they have
likely already moved on. Moving from historical
to real-time context requires real-time ingestion,
processing, and automated decision making at
the edge.

The Al Talent Gap. While customer expectations for
personalization are driven primarily by the biggest
technology firmsin the world, retailers often lack
the data science talent required to operationalize
Al and deliverreal-time personalization at scale.

To overcome these challenges, retailersneed to
rethink theirdata architecture. They need to build
afoundation of trusted customer data, build Al
modelsthat canleverage that datato personalize
the customerexperience across channels, and
deliverthose experiencesinreal time to drive
more revenue.
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Chapter 3:

Building the Data Foundation for a Customer 360

A Customer 360 is crucial for
personalizationinretail. In many cases,
afailed attempt at personalizationis
worse than no attempt at all: without a
unified, consistent view of the customer
across channels and touchpoints,
retailers not only lose out onrevenue;

Building a Customer 360 starts with building a
foundation of trusted data. It requires bringing
distributed data together, ensuring consistency
and quality,and makingitaccessible foranalytics
andAl.

Unified Data. Unified datais the first step in
building a Customer 360. This does not mean
migrating datato a single system, cloud, ordata
center, which would be virtually impossible for
most retailers. Instead, it means implementing
adata fabric that can provide governance,
security, discovery, and access to a consistent
view of the data across environments.
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they risk alienating customers altogether.

Consistent Data. Consistencyis the key to
maintaining a single thread of conversation
across channels and touchpoints, and supporting
anonlinear customer journey. Multiple copies of
data across departments and channels make it
difficult tounderstand where a customerisin their
journey, andincorrect assumptions canlead to
customerfriction and lost opportunities.

OpenData. Onereason building a Customer
360 has been historically difficultinretail is the
proliferation of point solutions and the adoption
of proprietary data platforms and tools for working
with data. With the rapid expansion of Al tools,
retailers cannot afford for their data to be locked
into a proprietary format or system. Customer data
must be easily accessible via open table formats
like Apache lceberg, and maintained within a
consistent security and governance frameworkiin
orderto beleveraged forAl.

To solve these data challenges, retailers should
modernize theirdata architecture by adoptingan
opendatalakehouse that combines the flexibility
and scalability of datalake storage with the
governance, security, and data management
capabilities of adatawarehouse. Anopendata
lakehouse provides a consistent framework for
collecting, processing, securing, and accessing
customerdata across distributed environments,
while also giving data teams and consumers the
freedomto choose from avariety of tools and
engines forworkingwith the data foranalytics
and Aluse cases.
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Al-Powered Insights—Agentic Workflow Built with Cloudera 0)

A Customer 360 is the foundation for
real-time personalization, but the critical
next step is to move from descriptive to
predictive and prescriptive analytics. Alis
the technology that transforms customer
insights into differentiated, revenue-
generating experiences by understanding
the intent and context behind each
interaction and taking the appropriate
action. Forretailers, this means moving
beyond machine learning models
towards generative and agentic Al.

Generative Al Provides Relevance at Scale.
Generative Al (GenAl) gives retailers the ability
to quickly understand customer context by
automatically synthesizing massive volumes of
structured and unstructured data from across
departments and channels, and making
intelligent assumptions about where that
customer might be in their buying journey.
That context can empower Al chatbots, store
employees, and customer service agents
to confidently deliver the next best action,
product, or conversation.

au!

Delivering Al Insights Using Natural Language.
Forretailers, a majority of the employees who
need access to data for customerinsights are
non-technical. They cannot write SQL queries
or build models themselves. GenAl closes the
talent gap, democratizing insights by providing a
natural language interface foremployees and
even customers to be conversational with their
data. This critical self-service capability ensures
a consistent view of the customer and asingle
thread of conversation across the customerjourney.

( )
Agentic Workflow Built with Cloudera
Data Sources Ingestion Event Processing Storage Query Layer Intelligence Layer Applications
- Streaming (Lakehouse) —
Real-Time H @ spail CLOUDZ=RA Al Agent Studio Chat Assistant
POS Transactions nl o Streamin i Data Warehouse by iBoson
Clickstream Route N % kafka ) eaming > | u Impala SQL P CustomerProfile Agent
Cart Events Transform Session Assembly B Sub-Second query Order Agent > RESTAPIs
ChatMessages cDC Events Real-Time Aggregations Hot Data Recommendation Agent >
Updates l Real-Time State Product Search Agent l
Messages i
Batch CRM Exports RPo.hcyAEentt Recommendations
Product Catalog SparkBatch. |CEBERG“ eviews Agen
Inventory Customer360‘V|ew > Cold Data il I
Customer Master Affinity Scorvlng Full History
Segmentation Customer 360 RAG Studio
Documents FAQs > Po‘licy KB u
Policies 1 . Chroma Reviews KB
Product Reviews —I
» Embeddings > Vectors -1
Embeddings
Semantic Search
. J
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Agentic Al Turns Insights into Action. Agentic Al Putting It All Together:

enables the automation of customerinteractions,
taking customerinsights and executing tasks on An Autonomous EXChange Workflow

behalf of the customer and the business. From To see how these capabilities functiontogether,
a digital concierge who can act as a personal consideranAl-powered Customer 360 workflow
shopper for customers to an agentic customer forhandling a customerrequest foran exchange.
service agent who caninvestigate complaints Instead of asingle, rules-based chatbot, we will
issues and take remedial action, agentic Al has use amulti-agent orchestrator and a team of
the potential to truly transform the customer specialized agents, each queryinglive enterprise =
experience. datatoaddresstherequest:
Multi-Agent Orchestration unlocks the full The Profile Agent instantly pulls the (i 2
potential of Al-powered personalization.Ina O-I customer’s profile using the data fabric P_,«’ :
multi-agent system, a manager agent breaks to verify loyalty status and lifetime value. Yk ;
down a goalinto smaller sub-tasks and assigns
them to specialized agents to complete. This O 2 The Policy Agent reasons through
strategy solves three big challenges forretailers theretailer's currentreturnand
pursuing Al-powered personalization. compensation guidelines to
determine what options are available.

¢ Contextual Continuity: By sharing a unified

Customer 360 data layer, every agent O 3 The Recommendation Agent

understands the customer’s entire history, cross-references the customer’s style

preventing acommon issue in traditional preferences with live inventory to

support where the customer feels like they are suggest an alternative item that is

starting over with each new representative. currently in stock.
« Autonomous Problem Solving: Multi-agent O 4 The Fulfillment Agent places the

systems take a goal and break it into sub-tasks, order once the customer confirms

working across departments without requiring gnd prov.ides orderandtracking

human intervention. information.
o Scalable Personalization: Retailers can provide By leveraging multi-agent orchestrationanda

apersonalized concierge for every customer, Customer 360, retailers canautonomously

scaling to thousands of unique, concurrent resolveissuesinasingleinteraction,increasing

workflows tailored to individual shopping custﬁmec; satisfactionandreducing operational

overhead.

behaviors.
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The Power of Real-Time Al

As the eCommerce space continues
to grow and customers are inundated
with choices, the window of opportunity
toinfluence a purchasing decision
continues to shrink. Real-time delivery
of Al-powered insights is more critical
than everto converting customers when
their purchasingintentis atits peak.
Real-time personalization requires two
key capabilities: streaming data and Al
atthe edge.

Streaming Data

Most traditionalretail data architecturesrely
heavily onbatch processing, whichmoves
datainlarge chunks, often overnight. Batch
processing creates aninherentlatency tax,
whereinsights are already delayed by several
hours to a fullday. By the time aretailercan
finally observe andrespond to buying signals,
itmightbetoolate.

Streamingingestion, processing, and analysis
leveraging Apache Kafka, Apache Flink, and
Apache NiFi(with MiNiFi at the edge) enables
retailers to see, understand, andreact to
customerinteractionsinreal time, and capture
opportunities they might previously have missed.
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Al at the Edge

Formostretailers,it’snotenoughto simply
implement streaming capabilities. While cloud
computingis anessential component of Al
developmentandtraining, for Alinference
runninginthe cloud, the physical distance
between the server and the customeris stilla
barriertoreal-time personalization. Additionally,
forretailers deploying digital, Al experiences
inaphysical store, fault tolerance is often
necessary to prevent disruptions.

Forthesereasons, retailers should consider
running Alinference at the edge, asclose tothe
customeras possible. Alinference attheedge
reduces latency, ensures connectivity, and
keeps sensitive datalocal, so personalized
customer experiences neverdisappoint.

5

Inorderto achieve real-time personalization,
retailers need a specific set of technologies
that enable streaming dataand Al at the edge:

e Acomplete datain motion set of tools,
including Apache Kafka, Flink, and NiFi (and
MiNiFi), that enable streaming ingestion,
processing, and analysis.

e The ability to deploy Alin any cloud or data
centertoreduce latency and enable fault
tolerance.

( )
Streaming vs. Batch Processing @ decube
Batch Processing Streaming
Source
—» BatchProcessor —»| Destination Source —» —»| Destination
Delays: Mins, Hours, Days Almost Real-time
\§ J
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Chapter 6: Cloudera Provides a Platform
for Real-Time Personalization in Retail

Cloudera provides the comprehensive
data architecture and Al lifecycle
capabilities necessary forretailers to
deliverreal-time personalization at
scale. By unifying siloed data and
delivering actionable insights, Cloudera
enables a true Customer 360 that serves
as the foundation for Al-powered
customer experiences at scale.

Build aTrusted Foundation withan OpenData
Lakehouse. Cloudera’s open datalakehouse
enablesretailerstointegrate customer data
fromdistributed sources, including transaction
history, sentiment, and |oT data, to provide
aconsistentview across every department
and channel.

e Powered by Apache Iceberg. Cloudera
leverages an open table format to ensure data
is neverlockedinto a proprietary system, and
enables multiple tools and engines to work on
the same data simultaneously.

o Unified Data Fabric. Cloudera provides a single
layer for governance, security, and access and
discovery, ensuring consistent compliance and
data quality across the entire estate, from on-
premises data centers to the cloud.
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Scale Intelligence with Cloudera Al. To move
from descriptive to predictive analytics, retailers
needto operationalize Al. Cloudera simplifies
the deployment of GenAland agentic Aland
ensures Al has the customer context to make the
best decisions autonomously.

e Agent Studio. Build and deploy agentsin
minutes, and employ multi-agent orchestrators
to break down complex goalsinto smaller tasks,
such as checkinginventory, verifying loyalty
status, and processing exchanges without
humanintervention.

e RAG Studio. Quickly build Retrieval-
Augmented Generation (RAG) workflows
that ground GenAlin your Customer 360
data. RAG ensures Al assistants provide
accurate, context-aware answers and
reduce hallucinations.

e Fine-Tune Studio. Tailor Large Language
Models (LLMs) to your specific needs. Whether
it's specialized fashion terminology or complex
supply chainlogic, Fine-Tune Studio enables
you to customize models on your proprietary
data securely.

T

Deploy Al Wherever your DataLives. Develop,
train,and deploy GenAland agentic Altrained on
a 360 degreeview of the customerinany cloud
ordatacentertoenable personalization at the
edge. Empoweremployees with access to
contextualized customerinsights using anatural
languageinterface.

Enable Real-Time Personalization with Datain
Motion. Responding to buying signalsinthe
momentis more critical than everforincreasing
conversion, loyalty, and share of wallet. Cloudera
Data-in-Motion eliminateslatency associated
with traditional batch processing and enables
retailerstoactinreal time.

o Streaming Data with Kafka and NiFi. Ingest
and move data from the edge to ensure a
continuous flow of real-time signals from
customers.

e Process with Flink. Use Flink forimmediate
stream processing, enabling real-time delivery
of personalized offers based on customerintent.
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Real-Time Personalization
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Ready to Get Started?

To stay competitive in today’s retail landscape,
companies must transition from a fragmented, stale
view of the customer to a unified, real-time Customer
360. Using an open datalakehouse architecture to
unify siloed customer data, datain motion to deliver
real-time insights, and alow-code platformfor GenAl
and agentic Al development and deployment, retailers
canidentify and act on customerintent signals as
they happen and deliver personalized, automated
customer experiences at scale. Cloudera provides the
hybrid platform necessary to operationalize Al in any
environment, enabling retailers to capture revenue,
grow loyalty and share of wallet, and ultimately make
customer data a competitive advantage.

The Retailand eCommerce Al Playbook

e Unlock actionable insights in minutes.

e Experience Cloudera through
common use cases that also
introduce you to the platform’s
fundamentals and key capabilities.

trycloudera.com
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About Cloudera

Clouderais the only hybrid data and Al platform company that large organizations trust to
bring Al to their data anywhere it lives. Unlike other providers, Cloudera delivers a consistent
cloud experience that converges public clouds, on-prem data centers, and the edge,
leveraging a proven open-source foundation. As the pioneerin big data, Cloudera empowers
businesses to apply Al and assert control over 100% of their data, in all forms, improving
security, governance, and real-time and predictive insights. The world’s largest brands across
allindustries rely on Cloudera to transform decision-making and ultimately boost bottom
lines, safeguard against threats, and save lives.

Tolearn more, visit Cloudera.com and follow us on Linkedin and X.
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