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Introduction

As organizations strive to make data more accessible across the enterprise, the promise of self-service
analytics continues to gain traction. Yet, many teams still face significant roadblocks when it comes to making
consistent, trustworthy data-driven decisions. Without a shared framework for interpreting data, teams often
end up defining the same metrics in different ways, creating conflicting results and undermining trust in
reporting. Manual workarounds and duplicated efforts become the norm, while data teams are stretched thin
responding to routine questions.

A semantic layer helps eliminate these friction points by providing a consistent, business-friendly view of data
that sits between raw sources and users. It translates technical complexity into clear, governed definitions that
everyone can understand and rely on, reducing confusion, aligning teams, and accelerating insight without
putting additional pressure on IT.

In the pages that follow, we’ll explore how a semantic layer fits into modern data environments and how the
Denodo Platform delivers the consistency, scalability, and governance required to support successful self-
service initiatives across a distributed data landscape.
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Understanding the Semantic Layer

A semantic layer is an abstraction layer that simplifies complex data structures into business-friendly terms
and concepts. It bridges the gap between raw data and end users, making data more accessible and
understandable. By providing a unified view of data, semantic layers enable users to interact with data without
needing to understand the underlying technical details.

KEY FEATURES OF A SEMANTIC LAYER

Data Abstraction: Accessibility:

Translating complex data — Making data accessible to
models into understandable non-technical users through
business terms intuitive interfaces
Consistency: Security: Enforcing data

%% Providing consistent access controls and
definitions and calculations permissions
across different reports and
analyses

The Evolution of Semantic Layers

Semantic layers have existed for years. Traditionally, however, companies have defined data semantics within
analytics tools or other data stores, but this approach often results in defining semantics in multiple locations,
leading to several challenges:

- Inconsistency Across Platforms: Maintaining consistent definitions and calculations across a variety of
platforms becomes difficult, leading to discrepancies in reports and analyses.

» Increased Complexity: Managing semantics in multiple systems adds complexity to data management
processes, making it harder to maintain data accuracy and reliability.

- Resource Intensive: Keeping semantics synchronized across different tools and data stores requires
significant time and effort for IT and data teams.

- Scalability Issues: As organizations grow and their data environments become more complex, the challenges
of maintaining consistent semantics across multiple systems are amplified.

- Delayed Decision-Making: Inconsistent data definitions can lead to delays in decision-making, as users may
need to reconcile differences between reports generated from different systems.

By centralizing the semantic layer, organizations can overcome these challenges, so data remains consistent,
accurate, and easily accessible across the entire organization.
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The Role of Semantic Layers in Modern Data
Management

Semantic layers play a crucial role in modern data management by addressing the challenges associated with
defining semantics in multiple systems and ensuring a unified, consistent approach to data interaction.

- Bridging the Gap Between Raw Data and Business Users: Semantic layers provide a
business-friendly interface with which to interact with data, enabling users to make data-
driven decisions more efficiently. By automatically translating complex data structures
into understandable terms, semantic layers empower non-technical users to access and

analyze data without deep technical knowledge.

- Maintaining Consistent Data Definitions and Calculations: By centralizing the semantic
layer, organizations can maintain consistent data definitions and calculations across
different reports and analyses. This consistency is crucial for accurate, reliable decision-
making, as it eliminates discrepancies that can arise from defining semantics in multiple
locations.

- Facilitating Self-Service Analytics: Semantic layers make data more accessible,
enabling users to perform self-service analytics without relying heavily on IT
and data teams. This democratization of data access enables business users to
independently explore and analyze data, leading to faster insights and more agile
decision-making.

- Overcoming Traditional Challenges: Centralizing the semantic layer helps
overcome several traditional challenges, such as reduced complexity, resource
efficiency, scalability, and timely decision-making.
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Semantic Layers and the Adoption of
GenAl and Al Agents

Semantic layers provide a unified representation of data in business-friendly
terms, enhancing the contextual understanding of Al models. This enables
Al agents to retrieve relevant information more accurately to generate more
precise, contextually relevant responses.

One of the key technologies that leverage semantic layers to improve Al
accuracy is text-to-SQL. Text-to-SQL enables users to query databases using
natural language, converting plain English — or the vernacular versions of most
modern languages, into Structured Query Language (SQL). This approach
proves to be more efficient than loading all data into a vector database,
especially for use cases involving operational data and real-time information.

ADVANTAGES OF TEXT-TO-SQL
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- Real-Time Data Access: Text-to-SQL generates SQL queries on-the-fly, enabling Al agents to
access the most current data directly from live databases. This enables responses based on

the latest information, making it ideal for applications that require real-time data access.

- Efficiency: Unlike vector databases, which require precomputed embeddings, text-to-SQL
Lty . . . B R . ..
@ dynamically generates queries, reducing the need for data duplication and maintaining data
freshness.
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THE CHALLENGES OF ADOPTING TEXT-TO-SQL

Despite its advantages, adopting text-to-SQL introduces several challenges:

- Distributed Data: Data often resides across multiple platforms, including
on-premises databases, cloud data lakes, and Saa$S applications, each with
unique access methods and storage formats.

- Source Selection: Identifying the best system to answer a query becomes
complex when data overlaps — or is spread across — multiple sources.

- SQL Dialects: Different systems use varying query languages, requiring
translation and adaptation for each data source.

. Metadata Variability: Inconsistent metadata structures between systems
can impact query accuracy and standardization.

- Data Freshness: It is challenging to base responses on the latest data when
data sources are updated at different intervals.

- Authorization and Access: Queries must respect user permissions, so only
authorized data is retrieved across all systems.

« Security Consistency: Enforcing uniform security policies across distributed
data sources is essential to avoid vulnerabilities.

By addressing these challenges, organizations can effectively leverage text-to-
SQL to enhance Al-driven insights and decision-making.



The Denodo Platform:
A Comprehensive Solution for
an Effective Semantic Layer

The Denodo Platform offers a comprehensive set of capabilities
that enhance semantic layer implementation:

« Unified Data Access: The Denodo Platform offers seamless
integration with a wide array of data sources, including
traditional databases, data lakehouses, enterprise data
warehouses, data lakes, applications, files, web services, and
cloud environments. This capability enables users to interact
with data from diverse systems in a unified manner, eliminating
the requirement for data copying or replication, simplifying
data management and reducing redundancy.

- Real-Time, High-Quality Data: The Denodo Platform’s logical
data management capabilities enable real-time integration
and delivery of high-quality data. This provides Al agents and
other applications with access to the most current, accurate
information, facilitating timely and informed decision-making.

« Built-In Security and Governance: The Denodo Platform
incorporates robust security and governance features,
facilitating compliance with regulatory requirements. This
includes enforcing consistent security policies across all data
sources and managing user permissions to protect sensitive
information.

How Denodo Enhances Semantic Layer
Implementation

Denodo enhances semantic layer implementation by addressing the challenges associated with traditional
text-to-SQL approaches and distributed data landscapes. Here’s how:

- Centralized Access: The Denodo Platform’s logical data abstraction layer centralizes access to distributed
data sources, creating a unified view of data. This eliminates the need to define semantics in multiple
locations, for consistency and simplicity.

. Standardized Data Representation: The Denodo Platform standardizes data representation across different
systems, overcoming issues with varying SQL dialects and metadata inconsistencies. This enables accurate,
reliable data retrieval.

- Real-Time Data Integration: The Denodo Platform’s logical data management capabilities enable real-
time data integration, so Al agents have access to the most current data. This is particularly beneficial for
applications that require real-time insights.

- Enhanced Security and Governance: The Denodo Platform applies uniform security policies and controls
across all data sources, enabling robust data governance and protecting sensitive information.

- Al-Driven Data Management: The Denodo Platform leverages Al to manage data more effectively,
enhancing the accuracy and relevance of Al-generated insights.

By providing a centralized, standardized, and secure approach to semantic layer implementation, Denodo
empowers organizations to leverage the full potential of their data.
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Differentiating with Denodo in a Competitive
Landscape

The Denodo Platform stands out in a competitive landscape due to its unique approach to semantic layers and
rich metadata management:

» Rich Metadata Management: The Denodo Platform sits between all data consumers and the underlying
data landscape, providing enriched metadata that includes definitions, relationships, and business context.
This keeps data not only accessible but also meaningful and actionable.

- Unified Data Access Layer: The Denodo Platform creates a unified data access layer that abstracts the
complexities of distributed data sources. This simplifies data interaction and provides consistency across
different systems.

- Real-Time Data Access: Denodo’s approach to text-to-SQL creates real-time access to live data, making it
ideal for applications that require up-to-date information. This is more efficient than relying solely on vector
databases, which can quickly become outdated.

- Data Marketplace Experience: The Denodo Platform provides a true data marketplace experience, enabling
users to easily discover, understand, and access the data they need. This user-friendly interface, supported
by enriched metadata and collaborative features enhance data accessibility and empower users to make
data-driven decisions more independently.

- Advanced Security and Governance: The Denodo Platform enforces consistent security policies across all
data sources, securing data access while maintaining compliance with regulatory requirements.

- Flexibility and Scalability: The Denodo Platform offers flexible and scalable solutions that can adapt to the
evolving needs of organizations, supporting growth and complexity in data environments.

The Denodo Platform grounds Al models in the most current and relevant data, enhancing the precision of
Al-generated responses. This approach not only reduces the risk of outdated or inaccurate information but
also streamlines data access and management, enabling organizations to derive actionable insights more
effectively. Additionally, the Denodo Platform’s robust security and data governance features keep secure and
compliant.

Business Outcomes at a Glance *

Organizations leveraging the Denodo Platform’s semantic layer experience measurable business benefits
across key areas of data and Al operations:

%' fl g’j » Faster Time-to-Insight: Empower business users with self-service access to governed,
real-time data—reducing dependency on IT while accelerating decision-making.

S

- More Precise and Accurate Al Responses: Ground GenAl and Al agents in live, contextual
TN enterprise data to reduce hallucinations and improve the relevance and accuracy of
outputs.

- Improved Data Consistency: Centralize semantics to eliminate discrepancies across
reports, dashboards, and tools—maintaining a single version of the truth.

« Reduced Data Engineering Workload: Avoid duplicating logic across systems and

simplify data integration through virtualization, freeing up engineering resources for
higher-value work.
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Conclusion

Success Stories and Testimonials

ENHANCING DATA ACCESS AND Al CAPABILITIES WITH DENODO

Festo AG, a leading provider of automation technology, faced significant
challenges in integrating and accessing their diverse data sources. To
streamline data aggregation and analysis, Festo adopted the Denodo
Platform, leveraging its advanced semantic layer and Generative Al (GenAl)
capabilities.

By implementing Denodo, Festo was able to:

Integrate Data Seamlessly: The Denodo Platform’s semantic layer enabled
Festo to integrate data from various silos without the need for physical data
movement. This centralized approach reduced reliance on IT and enhanced
operational efficiency.

Enhance Real-Time Data Access: With Denodo’s real-time data virtualization
and Query RAG capabilities, Festo could provide up-to-date information
to their Al-powered applications, such as FestoGPT. This improved the
accuracy and relevance of Al-generated insights by grounding them in the
most current data.

Leverage GenAl for Advanced Analytics: The combination of Denodo’s
semantic layer and GenAl allowed Festo to harness sophisticated Al models
for deeper data analysis and more insightful decision-making.

Ensure Robust Security and Governance: Denodo’s built-in security and
governance features ensured that Festo’s data remained secure and
compliant with regulatory requirements, while still being easily accessible
to authorized users.

These improvements allowed Festo to deliver enhanced insights across the
organization, driving innovation and improving decision-making processes.
Learn more about Festo’s success with Denodo.

Semantic layers are essential for modern data management, providing a bridge between raw data and
business users. The Denodo Platform offers comprehensive capabilities that enhance semantic layer
implementation, providing a strategic advantage in the competitive landscape. Organizations looking to
leverage the power of semantic layers can benefit significantly from the Denodo Platform.
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https://www.denodo.com/en/customer/festo-ag
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