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Enterprises face the challenge of navigating a data landscape that has evolved over 
time—one now burdened by a proliferation of data types, fragmented tools, and rising 
user demands. Layered onto this complexity is the accumulation of a patchwork of 
solutions and short-term fixes, originally implemented to meet immediate needs but 
now hindering agility, scalability, and data trust across the organization. Pipelines have 
become so complex that extracting timely insights is a growing struggle.

This complexity is reflected in the numbers:

Large enterprises now manage more than 664 applications, adding 
an average of 11 new applications every 30 days.

57% of IT professionals spend more than half their work week 

servicing data requests.

62% of IT leaders say their organizations aren’t equipped to harmonize data systems 
to fully leverage AI.

Managing complex data landscapes with hundreds of disconnected applications not only 
drives up licensing costs but also forces IT professionals to spend most of their time 
servicing data needs instead of advancing strategic initiatives. Moreover, the delays on 
the business side—waiting for critical data to become available—further compound lost 
productivity. Even assuming a modest, fully loaded salary, the time wasted across IT and 
business teams quickly translates into millions of dollars in annual losses—capital that 
could otherwise be reinvested into innovation, faster insights, and sustained business 
growth.

Solving this challenge is more urgent than ever, driven by an accelerating number of use 
cases and especially the demands of AI:

The semantic layer is gaining significant traction as a powerful way to unify access, 
governance, and delivery of data products, without compromising agility, flexibility, 
or scalability. This is especially valuable given the growing complexity of modern 
data environments, where organizations must integrate data from many different 
systems—ranging from cloud warehouses and SaaS applications to on-prem legacy 
databases—all using different formats, access protocols, and definitions. For example, 
a simple business question like “What are our top-performing products this quarter?” 
might require stitching together data from Salesforce (CRM), SAP (ERP), and Snowflake 
(analytics warehouse), each of which stores information differently and applies its own 
rules. Without a semantic layer, answering that question requires manual reconciliation, 
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A semantic layer is an abstraction layer that sits 
between raw data sources and data consumers. 
It simplifies access to complex, distributed data 
by unifying business definitions, query logic, and 
access rules—presenting a consistent, business-
friendly view of the data. Rather than dealing with raw 
tables or system-specific schemas, users interact 
with consistent, governed data sets, enabling self-
service access without needing to understand the 
underlying systems. For data teams, it helps to quickly 
act on requirements and deliver the data in a timely 
manner—leading to agility and flexibility for the entire 
organization. For data citizens on the subject matter 

side, it enables them to access and interact with data using familiar consumption tools, 
without needing to understand underlying technical structures.

It works with technical, operational, and business data as well as metadata to provide a 
holistic view of the entire landscape that data teams need.

What is a semantic layer?

Core functions include:
• Transforming raw data into consistent, governed data products, 

enabling the creation of trusted reports based on reliable data

• Unifying diverse data sources and models

• Providing a seamless access layer for all types of data consumers

• Enforcing robust security and governance policies

• Accelerating query performance through intelligent processing

data duplication, and bespoke logic.  The semantic layer abstracts this technical 
complexity by  providing a consistent, governed, and real-time access to data, enabling 
faster and better-informed decision-making.

This paper explores how semantic layers fit into today’s data strategies and architecture 
paradigms. It also examines the benefits and trade-offs, along with how organizations 
can prepare for an AI-augmented future through an enterprise semantic approach.
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Data architects & their teams Data citizens

• Faster adaptation to evolving 
business needs without 
rebuilding pipelines

• Reduced need for redundant ETL 
and point-to-point integrations

• Holistic visibility into technical, 
operational, and business 
metadata

• Embedded governance for 
consistent, secure, and scalable 
data access

• Accelerated time-to-market for 
delivering data products

• Decoupling of logic from BI tools 
for simplified maintenance, fewer 
errors, and time savings

• Avoidance of vendor lock-in, as 
the semantic layer can integrate 
into any architecture

• Access to consistent data 
products across familiar BI 
tools like Excel, PowerBI, 
Tableau

• Consistent definitions and data 
for reliable insights, reducing 
misunderstanding and 
misinterpretation

• Reduced dependency on data 
teams for data access

• Empowerment to self-serve 
insights and iterate faster

• Agility to make decisions 
basedon trusted data

• Improved collaboration 
through a shared 
understanding of key metrics, 
reducing friction in decision-
making and enhancing cross-
departmental alignment

The business value of a semantic layer 
A semantic layer delivers distinct and measurable benefits to data teams, business users, 
and enterprise IT leaders. While the needs of each group differ, the impact of a well-
implemented semantic layer creates alignment and accelerates outcomes across the 
organization. Additionally, by ensuring data is readily available for actionable insights, it 
significantly reduces the costs associated with data preparation and delayed decisions.

Modern semantic layers integrate data virtualization , metadata management, and 
advanced query engines to support dynamic, large-scale environments. They are 
foundational for self-service analytics, AI enablement, and enterprise data governance.



www.cdata.com   The Role of the Semantic Layer in Modern Data Architectures  |  5

WHITEPAPER

Capability What it does

Diverse integration styles Supports both virtualization and replication to 
flexibly enable use cases

Connector framework Offers native, high-performance connectivity to 
cloud, on-prem, and SaaS data sources

Query federation Enables cross-source queries on distributed 
systems on the fly without replication

Performance 
optimization engine

Automates query pushdown, caching, and 
intelligent optimizations

Access control & 
governance

Delivers centralized access control, policy 
enforcement, and governance across the data 
lifecycle—including security, compliance, and 
audit readiness

Metadata management 
& lineage

Tracks data origin, transformations, and usage 
across the entire data landscape

Data marketplace
Enables data citizens to discover, request, and 
access governed data products through a 
central interface

Deployment flexibility Supports hybrid and multi-cloud environments 
with centralized control and configuration

Key capabilities of an effective semantic layer
An enterprise-grade semantic layer provides a robust set of technical capabilities 
that enable it to adapt across architectural styles, support diverse users, and scale 
to meet operational and analytical needs. These features work together to maximize 
accessibility, performance, and governance across the data lifecycle.



www.cdata.com   The Role of the Semantic Layer in Modern Data Architectures  |  6

WHITEPAPER

Solutions and use cases

Data lakehouse
With the convergence of data lakes and warehouses, semantic layers enable structured 
querying of unstructured or semi-structured lake data. Instead of replicating or 
transforming data, they allow queries to run directly on formats like Parquet or Delta 
Lake, accelerating time-to-insight while reducing storage overhead and minimizing 
unnecessary data movement. This helps enterprises optimize compute, and data 
management costs by leveraging existing infrastructure more efficiently . Most 
lakehouse platforms now include some form of virtualization engine, but since they 
originated from a storage-first perspective, their virtualization capabilities are often 
limited in performance and flexibility. By comparison, semantic layers bring purpose-
built,  high-performance virtualization to the forefront, ensuring real-time accessibility 
and query optimization.

Data mesh
As organizations adopt decentralized ownership models, semantic layers ensure 
consistency across federated domains. They abstract technical complexity for 
domain  teams while enabling shared business definitions, common governance, and 
discoverability of data products across the enterprise. By empowering data experts 
within domains to independently build the reports and data products they need, 
semantic layers also free central IT teams to focus on strategic initiatives rather than 
servicing endless reporting requests.

Data fabric
Data fabric strategies are centered around metadata activation and intelligent 
automation. They aim to connect and orchestrate data across hybrid and multi-cloud 
environments using metadata as a control plane. Semantic layers enhance this by 
providing an abstracted access layer with end-to-end integration capabilities that enable 
dynamic data product delivery, comprehensive lineage tracking, governed access, and 
seamless coordination across the data lifecycle.

Modern semantic layers are not only architectural enhancements—they are strategic 
enablers that align with evolving enterprise data frameworks. Their adaptability and 
ability to unify access and governance across diverse environments make them 
foundational to several modern solutions:
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Challenges and considerations
Implementing a semantic layer can initially seem daunting because it doesn’t function as 
a simple point solution; rather, it impacts the broader data architecture and governance 
frameworks of an organization. Successfully deploying a semantic layer typically requires 
careful alignment of multiple stakeholders, clear communication of business value, and 
thoughtful architectural planning.

Given these complexities, it’s crucial to adopt an incremental approach. Organizations 
are most successful when they start with clearly defined, smaller-scale use cases—
addressing specific challenges or delivering quick wins. By taking incremental steps and 
gradually expanding their use of the semantic layer, organizations can secure stakeholder 
buy-in, as stakeholders more easily see the tangible benefits early on. This approach 
progressively integrates the semantic layer into the broader data landscape without 
overwhelming teams or processes.

This step-by-step strategy allows data teams to iteratively refine governance models, 
optimize performance, and demonstrate measurable value—building the foundation for 
long-term adoption and scale.

Semantic layers support a wide range of strategic and cross-industry initiatives, including:

• Self-service BI: Semantic layers simplify data access by creating consistent, 
governed views, enabling business users to independently explore, analyze, and 
visualize data without technical bottlenecks.

• Regulatory reporting: Semantic layers provide governed, reusable logic and 
standardized definitions, streamlining the creation of regulatory reports, improving 
accuracy, and ensuring compliance.

• Customer 360: Semantic layers unify customer data from multiple touchpoints 
into a single cohesive view, allowing deeper customer understanding, targeted 
engagement, and improved customer experiences.

• AI readiness: Semantic layers streamline the creation of structured, governed 
data pipelines for ML and AI teams, accelerating model development, iteration, 
and deployment.
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As one of the largest global pension fund service 
providers, PGGM faced significant challenges 
managing diverse data types and fragmented 
departmental data processes. Legacy systems 
struggled with growing complexity, slowing decision-
making and impeding strategic goals.

PGGM adopted a data mesh strategy enabled by 
CData Virtuality’s enterprise semantic layer, resulting 
in unified data access, streamlined governance, and 
improved collaboration across teams.

The result: PGGM reduced data product delivery 
times from weeks or months to hours—even 
minutes— enabling rapid, informed decision-
making while maintaining full data governance and 
compliance.

Real-world example: PGGM

“�We�significantly�reduced�
time-to-market�while�
fully�maintaining�data�
governance.�Now�we�
always�know�exactly�who�
has�access,�why,�and�how�
securely�the�data�is�used.”

—  Marco van der Winden, Manager, 
Corporate Data Management, PGGM



CData Software is a leading provider of data access and connectivity solutions. Our self-service data products 
and connectivity solutions provide universal access to live data from hundreds of popular on-premises and cloud 
applications. Millions of users worldwide, including Salesforce, Office Depot, and Holiday Inn, rely on CData to 
enable advanced analytics, boost cloud adoption, and create a more connected business. Consumable by any user, 
accessible within any application, and built for all enterprises, CData is redefining data-driven business.

Learn more at www.cdata.com

CData Software – The leading provider of data access & connectivity solutions
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CData Virtuality is an enterprise semantic layer designed to unify your complex data landscape, 
enabling faster data delivery, simplified governance, and greater operational efficiency.

It offers unmatched connectivity by bridging data silos across digital platforms and 
legacy systems. This eliminates the need for costly and time-consuming replication, 
giving your teams immediate access to live data wherever it resides.

With unparalleled flexibility, CData Virtuality allows data engineers and architects to unify, 
integrate, and model both virtual and historical data directly within the semantic layer—
reducing preparation time and enabling faster adaptation to new use cases.

Its metadata and governance capabilities offer full visibility into technical, operational, 
and business metadata. Built-in controls help ensure compliance and secure access 
across hybrid and multi-cloud environments.

Finally, data product delivery is streamlined. With a single click, data teams can deliver 
the right data to the right users at the right time, dramatically accelerating time to value.

Take a product tour of CData Virtuality and see 
the enterprise semantic layer in action

Deliver trusted data to users 80% faster

https://www.cdata.com/virtuality/demo/tour/start/

