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Data is one of the most powerful assets 
in modern business, driving informed 
decision-making and competitive 
advantage​. Organizations today need 
to deliver a wide range of analytics use 
cases—from real-time business intelligence 
to AI-driven applications—even as data 
volumes explode across on-premises 
and cloud environments​. This complexity 
poses a challenge: data is often siloed in 
different systems, making it hard to get  
a single source of truth for insights. Enter the 
data lakehouse—a modern data architecture 
that combines the flexibility and scalability  
of data lakes with the rigorous data 
management, governance, and high-
performance analytics of data warehouses.

In essence, a data lakehouse allows all your 
data (structured or unstructured) to be 
stored in low-cost storage and analyzed 
with warehouse-grade speed and reliability 
without constantly moving or duplicating 
data. This approach is especially valuable  
in settings where data resides in various 
locations. A study found that 80% of 
businesses saw higher revenue from real-
time analytics, and 98% noted improved 
customer sentiment by leveraging up-to-
date data—underscoring why a unified data 
strategy matters for decision-makers.

According to the 
Centre for Economics 
and Business Research,

of businesses saw higher 
revenue from real-time 
analytics 1

80%

Introduction

1 https://www.globenewswire.com/news-release/2024/10/10/ 
2961352/31982/en/Cloudera-Partners-with-Snowflake-to-
Unleash-Hybrid-Data-Management-Integration-Powered- 
by-Iceberg.html

https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
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Data Lakehouse 101 in a Hybrid 
and Cloud World
A data lakehouse architecture bridges 
two historically separate paradigms: the 
data lake (which offers scalable storage 
for diverse data) and the data warehouse 
(which provides fast, structured querying  
and governance). Through this combination,  
a lakehouse delivers one platform for all 
data and analytics, eliminating the need 
for multiple copies and systems. A key 
enabler of this architecture is an open table 
format—essentially a technology that 
brings database-like features (schema 
enforcement, ACID transactions, time travel, 
etc.) to files in a data lake​. An open table 
format enables teams to treat the lake 
as one big warehouse, running analytics 
or AI on fresh data without complex ETL 
processes. In a hybrid or cloud setting,  
this openness is crucial.

Organizations typically have a mix of cloud 
and on-premises data stores, requiring 
consistent data security and governance. 
The Cloudera Open Data Lakehouse is 
designed for exactly that scenario—it 
provides a unified data layer that can span 
any cloud or on-premises environment 
while maintaining common security and 

governance​. In practice, this means 
businesses get a single, trusted view of 
all their data across locations​. Rather than 
moving or copying data into one warehouse 
(with the delays and costs involved), 
Cloudera’s Open Data Lakehouse lets data 
land once and be directly accessed for 
analytics in place​. This dramatically reduces 
data silos and ensures everyone, from BI 
analysts to data scientists, is working with 
the same up-to-date data. For decision-
makers, the outcome is faster insights with 
less complexity. Cloudera is the only true 
hybrid platform for data, analytics, and AI, 
built to deploy wherever the data resides.

Definition: A data lakehouse is a single, unified architecture 
combining the data lake and the data warehouse where 
organizations can store both raw and processed data. It enables 
data scientists, analysts, and engineers to work from one platform 
with consistent governance and performance along with the 
flexibility and scalability needed for modern data operations.
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Cloudera’s Unified Data Services 
for an Open Data Lakehouse 
Cloudera has strategically built a 
complete hybrid platform delivering  
on the lakehouse vision by integrating 
all necessary data services under one 
roof. Instead of separate point solutions, 
Cloudera provides a single platform 
with pre-integrated services for all 
analytic workloads—from traditional  
BI to advanced AI—with centralized 
management and governance across 
environments.

Deploy Cloudera’s lakehouse on AWS  
to take advantage of the Cloud and 
interoperate seamlessly with other AWS 
services. Interoperate with Cloudera’s 
lakehouse in your own data center and port 
workloads easily without any refactoring  
or movement costs. Get the best of both 
worlds with a single unified governance 
model. Optimize your costs and safeguard 
your data, metadata and models.

Key components of Cloudera’s 
offering include:

Data Engineering
Tools for large-scale data processing and 
pipelines (e.g., Apache Spark and Airflow)  
to ingest, transform, and prepare data. This 

ensures raw data from various sources (logs, 
transactions, IoT feeds) is refined and ready 
for analysis.

Data Warehouse
High-performance SQL analytics powered  
by engines like Trino, Apache Impala, and 
Apache Hive, allow business analysts to run 
interactive queries on massive datasets. 
Users get the fast, familiar experience of  
a warehouse directly on lakehouse data.  
It also allows users to federate data from 
other data sources.

Streaming and Data Flow
Real-time data ingestion and stream 
processing (using technologies like Apache 
NiFi, Apache Kafka, and Apache Flink) so 
that data can be analyzed as it arrives. This 
is critical for real-time analytics use cases 
such as fraud detection or IoT monitoring.

Machine Learning and AI
A collaborative platform for data science 
(Cloudera AI) enabling teams to develop, 
train, and deploy ML/AI models on the  
same unified data. Cloudera’s AI service 
accelerates the full data science workflow 
from research to production on a secure, 
scalable infrastructure. Cloudera Agent 

Studio lets you build agentic workflows  
using tools and services in Cloudera’s 
lakehouse and outside. It provides the 
framework to define workflows, tool-calling 
logic, and multi-step feedback loops, 
turning models into functional agents 
capable of complex reasoning​.

Cloudera Lakehouse Optimizer
This intelligent service automatically 
monitors, manages and optimizes Iceberg 
tables to guarantee improved performance 
at reduced costs. It is engine agnostic,  
so any engine running on the lakehouse  
(3rd party or Cloudera engines) can benefit 
from these optimizations. Internal bench
marks revealed 13x faster queries and 36% 
reduction in storage costs. 

Hybrid Sharing with Iceberg REST Catalog
This service enables 3rd party engines  
like AWS Athena, Snowflake, Databricks  
to securely interoperate with Cloudera 
Lakehouse via REST APIs. It delivers zero-
redundancy data security, zero-ETL, zero-
copy data sharing to improve collaboration 
and interoperability across teams without 
data duplication.
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By offering these services as an integrated 
suite, Cloudera allows companies to perform 
multi-function analytics across the entire 
data lifecycle within one platform.

For example, a data engineer can ingest  
and clean streaming data, a data scientist 
can immediately access that data to build  
an AI model, and an analyst can query the 
results—all without leaving the Cloudera 
environment or duplicating data. This not 
only speeds up projects but also means 
each role works with consistent, governed 
data. Cloudera’s platform includes a 
centralized governance layer (Cloudera 
Shared Data Experience) that enforces 
security, access controls, and lineage across 
all these services. In practice, executives can 
be confident that no matter who is accessing 
the data or where, it remains secure and 
compliant with consistent policies. Teams 
get secure self-service access to data rather 
than creating shadow copies. Agents can get 
the context and semantics they need only 
after all the role-based security policies are 
validated and the PCII filters are applied. Also 
all responses and actions of the agents can 
be traced back for root cause analysis or 
auditing purposes. 

Cloudera leverages features like Iceberg’s 
snapshotting to maintain a full history of 
data changes, which means data scientists 
can even reproduce a past state of data for 
model training or auditing—supporting AI 
explainability and regulatory compliance.

Moreover, because Cloudera’s stack is 
cloud-agnostic, companies have the 
freedom to run workloads on any cloud or 
on-premises without sacrificing this unified 
experience. This hybrid flexibility is a big 
draw for enterprises that want to be able  
to choose the best deployment option for 
each task based on their business needs.  
A common control plane connects it all,  
so adding an AWS deployment on an on-
premises application for scalability or 
redundancy (fault-tolerance)  doesn’t require 
any redesign of your data architecture or 
refactoring of your application code.

The net benefit is a simplified data 
ecosystem of one platform, with many 
analytics on any infrastructure. This 
simplification translates to more control 
over your data, IP and agentic workflows, 
tangible savings and agility. For instance,  
by eliminating redundant ETL processes  

and extra data silos, organizations can cut 
down on storage and maintenance costs—
many companies see up to a 50% reduction 
in storage costs by consolidating data on  
a lakehouse.
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Apache Iceberg: Foundation for Data 
Management, Governance, and Speed
At the heart of Cloudera’s lakehouse strategy 
is Apache Iceberg, an open-source table 
format that underpins the data layer. What 
does Iceberg do? In simple terms, it brings 
the reliability and structure of a data 
warehouse to the expansive storage of a 
data lake. Iceberg was originally developed  
by Netflix to address the challenges of 
managing petabyte-scale datasets in 
systems like HDFS and cloud object stores​. 
Instead of relying on old-style Hive table 
formats (which struggled with concurrent 
updates and schema changes), Iceberg 
introduces a new architecture: it keeps track 
of table metadata in its own layer, abstracted 
from physical storage​. 

This means you can use any engine (SQL, 
Spark, streaming, etc.) to read or write data 
in an Iceberg table without each engine 
needing its own copy or schema definitions​. 
Iceberg essentially decouples storage 
from compute and is engine-agnostic, 
which is ideal for a cloud and multi-tool 
deployments. It has rapidly become a  
de facto standard for open table format, 
thanks to its openness and broad community 
support as many industry players contribute 
to Iceberg​.

For a business audience, the critical part is 
how Iceberg enhances data management 
and analytics:

ACID Transactions and Consistency
Iceberg supports ACID transactions 
(Atomicity, Consistency, Isolation, Durability) 
on data lake storage​. This ensures that 
concurrent writes or updates to the data 
won’t corrupt your analytics. 

Schema Evolution and Flexibility
In fast-moving businesses, schemas 
(data definitions) change—new columns 
get added, and data formats evolve. 
Iceberg allows in-place schema evolution 
(add/drop/rename columns) without heavy 
downtime or rewriting entire tables​.

Time Travel and Auditability
Every change in an Iceberg table is versioned. 
Teams can view previous versions—or time 
travel—to see what the data looked like at a 
prior point in time​. This is great for governance 
and trust—if an AI model’s results are in 
question, data scientists can recreate the 
exact data state the model saw during training 
to explain or troubleshoot​.

Performance Optimization
Iceberg tables are optimized for analytics 
at scale. Features like auto-compaction 
combine small files into large ones to improve 
read performance (common in streaming use 
cases where large volumes of small files may 
arrive)​. Intelligent partitioning and indexing 
in Iceberg help skip irrelevant data quickly, 
so queries run faster without manual tuning​.

  Definition: 
Apache Iceberg™ is an 
open table format 
purpose-built for large-
scale analytics. It delivers 
the reliability and simplicity 
of data warehouse-like 
capabilities to data lake 
storage.
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Multi-Engine, Cloud Support
Because Iceberg is open and standard, 
Cloudera’s platform and even third-party 
tools can all interact with the same data. 
Cloudera has integrated Iceberg across its 
stack—whether you use SQL in Cloudera 
Data Warehouse, a Spark job in Cloudera 
Data Engineering, or a PyTorch model in 
Cloudera AI, they can all read and write to the 
same Iceberg table format. This prevents 
data silos and duplication. In other words, 
Iceberg in Cloudera’s platform removes  
the extra plumbing used to drive up costs 
and complexity. Cloudera also provides 
governance and security across all the 
engines accessing data from the Iceberg 
tables. Thanks to Apache Iceberg, Cloudera’s 
lakehouse can guarantee a single, high-
performance version of the truth for every  
use case.
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Real-Time Analytics and 
AI Use Cases Unlocked

AI and analytics industry- 
use case examples: 

Financial Services
Real-Time Fraud Detection 

Manufacturing
Predictive Maintenance 

Retail 
Customer Personalization 

Public Sector and 
Healthcare
Rapid AI Insights 

The true measure of a technology like 
Cloudera’s hybrid lakehouse is in the 
business outcomes it enables. Across 
industries, companies use Cloudera’s 
platform to power real-time analytics and 
AI use cases that were previously difficult 
to achieve with siloed data infrastructure. 
Here are a few examples:

Financial Services—Fraud Detection
Banks and payment processors need to 
identify fraud the moment it happens. With 
Cloudera Data Flow and Iceberg, streaming 
transaction data can be ingested and made 
queryable in seconds. Machine learning 
models running in Cloudera AI score each 
transaction in real-time for fraud risk. 
Because all historical and real-time data 
is unified in the lakehouse, the models are 
more accurate (they consider a 360° view 
of customer behavior), and any alert can 
be immediately investigated using SQL 
analytics on the same data.

The impact is immeasurable—faster fraud 
detection protects revenue and customers, 
contributing to higher revenues seen by firms 
that leverage real-time data analytics​. One 
global bank using Cloudera reported that 

this unified approach allowed them to catch 
fraud patterns that were previously missed 
when streaming and warehouse systems 
were separate.

Manufacturing—Predictive Maintenance
 Industrial and energy companies deploy 
thousands of IoT sensors on equipment, 
from factory machines to turbines. These 
sensors continuously stream telemetry 
(temperature, vibration, etc.) into Cloudera’s 
lakehouse. Using real-time processing 
engines (like Flink or Spark Structured 
Streaming) integrated with Iceberg, 
anomalies in sensor data are detected 
instantly. At the same time, data scientists 
use Cloudera’s machine learning tools to 
train predictive models on years of historical 
sensor and maintenance data, all stored  
in the lakehouse.

The combination allows for AI-driven 
predictive maintenance—the moment an 
AI model predicts a part failure, an alert is 
triggered so technicians can fix the issue 
proactively, reducing costly downtime. 
Because Cloudera’s platform centralizes 
both the streaming analytics and the model 
inference, there’s no lag between data 

generation and action. Manufacturers have 
significantly improved operational efficiency 
and asset uptime with this approach. It’s a 
great example of merging real-time analytics 
with AI: the lakehouse continually learns from 
new data to make smarter predictions.
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Retail—Customer 360° and Personalization
In retail and telecom, companies strive 
to create a real-time 360° view of the 
customer to personalize experiences. 
Cloudera’s lakehouse makes it possible 
to unify streaming website clickstreams, 
mobile app data, social media feeds, and 
legacy CRM records in one place. Business 
analysts can use Cloudera’s SQL warehouse 
to segment customers and find trends, 
while data scientists build AI models to 
recommend products or content. When a 
customer is browsing a website, the model 
(deployed via Cloudera AI) can deliver a 
personalized recommendation or offer in 
milliseconds, using the latest data about 
that customer’s interactions.

Because this happens on a unified data 
platform, the recommendation engine 
can seamlessly incorporate both real-time 
behavior and historical purchases. The 
payoff is higher conversion rates and 
customer satisfaction—indeed, 98% of 
businesses report an increase in positive 

customer sentiment when they effectively 
leverage their data​. One Cloudera client in 
e-commerce saw their net promoter scores 
jump after implementing a lakehouse-based 
recommendation system, as customers felt 
the brand “really knew them” with relevant 
suggestions across channels.

Public Sector and Healthcare—Rapid 
Insights with AI
Even public sector organizations embrace 
real-time data combined with AI. For 
example, a healthcare agency using 
Cloudera might consolidate patient data, 
hospital IoT device readings, and research 
data in a secure lakehouse (important for 
compliance). They can run real-time analytics 
to monitor disease spread or emergency 
room capacity and use AI models to predict 
outbreaks or optimize staffing. Cloudera’s 
platform ensures that sensitive data is 
governed and accessible to authorized 
teams in one environment rather than 
scattered in siloed systems.

98%
of businesses report 
an increase in positive 
customer sentiment when 
they effectively leverage 
their data​, according to 
the Centre for Economics 
and Business Research.2

2 https://www.globenewswire.com/news-release/2024/10/10/2961352/31982/en/Cloudera-Partners-with-Snowflake-to-Unleash-Hybrid-Data-Management-Integration-Powered-by-Iceberg.html
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The Business Value of Cloudera’s 
Open Data Lakehouse Approach
For executives and technology leaders,  
the takeaway is that Cloudera’s platform 
operationalizes the lakehouse concept to 
drive real business outcomes. By leveraging 
Cloudera Data Services, Cloudera AI, and 
Apache Iceberg together, enterprises get  
a unified, future-proof data architecture  
that supports everything from real-time 
analytics to AI on any infrastructure. This 
translates into faster insights, more agile 
decision-making, and the ability to develop 
AI solutions that give a competitive edge. 
Just as importantly, it does so with strong 
governance and without cloud lock-in, 
which is essential for controlling your own 
data and AI strategy. 

The open data lakehouse model simplifies 
data architectures and centralizes security, 
while delivering the flexibility to use any 
analytics engine or any deployment. In 
short, an open data lakehouse powered  
by Cloudera enables the next era of data-
driven innovation, helping businesses of  
all kinds turn their data into transformative 
value today and in the future.

Alight Customer Example

CHALLENGES APPROACH ACCOMPLISHMENTS

Faced scalability issues, 
financial reporting 
delays, massive 
technical debt, and 
frequent manual 
interventions that 
negatively impacted 
user experience.

Alight conducted a pre-migration 
assessment, collaborated closely 
with stakeholders, reviewed legacy 
workloads, chose the right 
migration strategy, planned phased 
migrations, and automated data 
migration and validation to ensure  
a smooth transition.

1.	 Delivered the migration of 120+ applications on 
Cloudera Lakehouse on AWS in 6 months

2.	 Improved infrastructure stability, performance,  
and reduced storage costs (reduced object count 
by up to 70%, overall data file size by up to 48% and 
snapshots/ manifest files by up to 87%)

3.	 Achieved 100% user community adoption of the 
new Cloudera Lakehouse platform on AWS

Watch the Alight session
Let’s master the Lakehouse—together.

Start your journey today:  
Talk to Cloudera Experts

https://www.youtube.com/watch?v=bJvpbQ_ZwbQ
https://www.cloudera.com/services-and-support/professional-services.html
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Ready to accelerate your journey toward 
real-time analytics, AI innovation, and a true 
hybrid data lakehouse platform?

Cloudera Professional Services is here 
to help you turn your data strategy into 
reality. Whether you’re architecting a 
new data lakehouse, optimizing existing 
environments, or deploying AI/ML at scale, 
our experts deliver proven blueprints and 
tailored solutions to drive faster outcomes—
securely and with zero vendor lock-in.

With thousands of successful projects 
across industries, we help your teams 
unlock value from day one with Cloudera 
Open Data Lakehouse. 

We identify the right use cases, migrate  
your workloads using automated tooling  
and ensure efficient deployment so you  
can achieve the most optimal results at  
the lowest cost:

	• Modernize your data architecture with 
open, secure, enterprise-grade design

	• Eliminate ETL complexity and reduce 
infrastructure costs with zero-copy 
architecture

	• Deliver governed, real-time insights 
across any cloud or on-premises 
deployment

	• Build and scale AI solutions that drive 
measurable business outcomes

Take the Next Step with Cloudera 
Professional Services

 

Trusted 
Partner

Project Management

Service Delivery 
Manager

Technical Expert

Solutions
Consultant

Solutions
Architect

Technical Master



About Cloudera 

Cloudera is the only hybrid data and AI platform company that large organizations trust to 
bring AI 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 pioneer in big data, Cloudera empowers 
businesses to apply AI 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 
all industries rely on Cloudera to transform decision-making and ultimately boost bottom 
lines, safeguard against threats, and save lives.

To learn more, visit Cloudera.com and follow us on LinkedIn and X. 
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