
Data Vault 2.0: Best Practices  
and Modern Integration

In today’s data-driven world, organizations are constantly looking 
for new approaches to efficiently manage and harness their data  
assets. With the ever-changing landscape of source systems, modeling 
requirements, data acquisition, and integration options, Data Vault 2.0 
is emerging as a powerful framework for building scalable and flexible 
data warehouses. This white paper explores the core principles, best 
practices, and integration possibilities of Data Vault 2.0, highlighting its 
relevance in contemporary data warehousing.
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Introduction
The significance of data as a strategic asset cannot be overstated.  
Enterprises are on a continuous quest to unlock the potential of their 
data reserves. The Data Vault 2.0 methodology offers a scalable  
and flexible solution to address the complexities of modern data  
environments. This paper will review the intricacies of Data Vault  
2.0, clarifying its key components and advantages in driving  

organizational success.
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Data Vault 2.0: A Brief Overview
Data Vault 2.0 is an evolution of the original Data Vault methodology, designed to meet
the growing demands of today’s data landscape. Data Vault 1.0 gained popularity as a
methodology for building data warehouses that could handle changing business
requirements and accommodate large volumes of data. Moreover, Data Vault 1.0
focused on creating a robust and flexible architecture for integrating data from various
sources into a centralized repository.

While Data Vault 1.0 was a significant step forward in data warehouse design, it had
some limitations that became more apparent with the increasing complexity and scale  
of modern data environments. Some of these limitations included:

Storage Size
One of the primary concerns  
with Data Vault 1.0 was its  
efficiency in managing storage 
space, especially as data  
volumes grew exponentially.  
The methodology was not  
optimized for handling massive 
datasets efficiently. 

Complexity
Data Vault 1.0 could become 
overly complex, particularly  
in large implementations with  
numerous hubs, links, and  
satellites. Managing and  
maintaining such complexity 
posed challenges for  
organizations.

Performance 
As data warehouses  
expanded, performance  
issues could arise due to the  
intricate relationships and  
joins between tables in the  
Data Vault model.

Scalability 
While Data Vault 1.0 aimed  
to be scalable, its design  
sometimes hindered seamless 
scalability, especially in  
environments with constantly 
evolving data sources and  
business requirements. 
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Data Vault 2.0 addressed these limitations by enhancing the original methodology. 
It introduced several improvements, including:
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Automation
Data Vault 2.0 emphasized 
automation and standardized 
patterns, reducing manual  
effort in designing and  
maintaining data vault  
architectures.

Performance  
Optimization
The new version focused on 
optimizing performance  
through techniques such as  
partitioning and indexing,  
making it more suitable for  
large-scale data processing.

Simplification 
Data Vault 2.0 simplified the 
modeling approach while  
retaining flexibility and scalability. 
It reduced complexity without  
compromising on the ability to 
handle diverse data sources.

Extensibility 

The updated methodology  
was designed to accommodate
evolving data landscapes,  
allowing for seamless integration 
of new data sources and changes 
in business requirements.

Overall, while Data Vault 1.0 laid a solid foundation for modern data warehouse design,
Data Vault 2.0 represents a significant evolution that addresses the limitations of its
predecessor and provides a more comprehensive and robust solution for managing
today’s data challenges.

 
Three Core Principles of Data Vault 2.0
Data Vault 2.0 is built on three core principles: flexibility, scalability, and agility.

1 2 3
Flexibility
Data Vault 2.0 leverages a hub-and-spoke 
architecture that separates business keys 
from descriptive attributes. This separa-
tion enables easier integration of new data 
sources and enhances the system’s overall 
flexibility, making it well-suited for dynamic 
business environments where data schemas 
can evolve rapidly.

Scalability
Data Vault 2.0’s hub-and-spoke architecture, 
coupled with the use of standardized  
modeling techniques and automation tools, 
enables organizations to scale their data  
infrastructure. By leveraging parallel  
processing and distributed computing 
technologies, Data Vault 2.0 can efficiently 
accommodate large-scale data ingestion, 
processing, and analysis.

Agility 

The modular nature of Data Vault 2.0  
components allows teams to focus on 
incremental improvements and deliver value 
to stakeholders in shorter cycles. The use of 
automation tools for data modeling, loading, 
and transformation streamlines development 
processes, further enhancing agility and  
time-to-insight.
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Why Data Vault 2.0?
Data Vault 2.0 offers several compelling reasons for adoption:
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Building Blocks of Data Vault 2.0
The three entities in a Data Vault model—Hubs, Links, and Satellites—form the
cornerstone of its architecture:

Hubs = Business Keys
 
Integration Across Systems 
Hubs serve as the central repositories for
business keys, such as customer IDs or  
product codes. By consolidating these keys  
in Hubs, Data Vault facilitates seamless  
integration across disparate systems within  
an organization.
 
Business-Driven 
Hubs are business-driven, meaning they  
prioritize the organization’s key entities and 
their relationships. This approach ensures
that data modeling aligns with business 
processes and requirements, leading to more 
effective data management strategies.

Links = Associations /  
Transactions
 
Flexibility and Adaptability 
Links capture associations or transactions
between Hubs, providing a flexible  
mechanism to accommodate changes in  
data structures or business rules. This  
flexibility allows Data Vault to absorb  
structural changes without requiring  
extensive re-engineering efforts or  
data reloads.
 
Handling Complex Relationships: 
Links are instrumental in handling complex  
relationships and dependencies within  
datasets. They enable Data Vault to  
represent intricate business scenarios  
accurately, enhancing the overall data  
modeling capabilities.

Satellites = Descriptors 
Historical Data Recording 
Satellites store descriptive attributes related
to Hubs and Links, allowing for the recording 
of historical data at customizable intervals. 
This historical perspective is crucial for trend
analysis, reporting, and decision-making 
based on past trends and patterns. 
Auditability and Traceability 
Satellites provide unquestionable auditability 
and traceability back to the source systems. 
This ensures data lineage and transparency, 
supporting compliance requirements and
enhancing data governance practices.

Automated  
loading processes 

and rapid  
model generation

Comprehensive  
business  

integration  
solutions

Platform  
independence  

and  
scalability

Enhanced  
audibility and  

support for ELT  
processes

Combined, you get agility, flexibility, adaptability, audibility, scalability, and speed with Data Vault.
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Best Practices in Data Vault 2.0 Implementation
To ensure successful implementation of Data Vault 2.0, organizations should adhere to
best practices such as:
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Modeling  
Techniques

 

Start by designing a robust Data Vault model using three core components: Hubs (for business 
keys), Links (for relationships), and Satellites (for descriptive attributes). A “pattern-based”  
approach can help to ensure consistency and maintainability required to meet the changing  
business requirements. This approach in modeling techniques refers to using predefined  
templates or standardized structures to design data models within Data Vault 2.0. A pattern-based 
approach is crucial because it ensures consistency and maintainability across the data vault  
architecture. By following established patterns for creating hubs, links, and satellites, organizations 
can streamline development, improve data quality, and facilitate scalability. Additionally, a  
pattern-based approach enables easier adaptation to evolving business requirements and  
promotes efficient communication and collaboration among data modeling teams. Overall,  
adopting this approach enhances the effectiveness and agility of Data Vault 2.0 implementations.

 

Loading  
Methodologies

 

Consider adopting ELT (Extract, Load, Transform) processes. While leveraging the power of  
modern data integration tools, ELT can help you load raw data into the Data Vault and perform 
transformations within the data warehouse, therefore enhancing data quality and reducing latency.

 

Scalability  
Considerations

 

Data Vault 2.0 is designed for scalability. Users can implement parallel processing and distributed 
computing resources to handle increasing data volumes. You can also implement automation  
for managing to scale up or down, depending on one’s requirements. Consider columnar  
storage formats like Parquet or ORC for better performance as it offers several advantages over 
traditional row-based storage in Data Vault 2.0 implementations. They excel in compression,  
reducing storage costs and enhancing query performance by reading only relevant columns.  
With efficient data encoding and processing, columnar formats facilitate faster analytics, especially 
for complex queries and large datasets. Moreover, they support schema evolution without  
significant overhead, promoting agility in data modeling. Overall, adopting columnar storage in 
Data Vault 2.0 enhances scalability, reduces storage footprint, and boosts analytical capabilities, 
making it a superior choice for modern data warehousing environments.

 

Data Quality 
and Metadata

 

Make sure data quality checks are integrated into your Data Vault processes. For this, you can 
implement metadata management tools to track lineage, data transformations, and data changes 
over a period of time, ensuring transparency and governance.

 

Agile  
Development

 

During the Data Vault implementation, use incremental loading and development to deliver value 
fast. Collaborate closely with business stakeholders applying the agile principles to iterate on  
data models and adapt to evolving business needs.
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Integration with Modern Technologies 
Data Vault 2.0 is not an isolated solution but can be seamlessly integrated 
with various modern technologies. Let’s understand them in detail:

Leveraging cloud platforms  
such as AWS, Azure, or GCP 
offers several advantages:
 
Scalability: Easily scale up or down to 
handle the growing data demands.

Integration: Connect with cloud-native 
data services for analytics and storage. 

However, since it brings certain  
challenges such as data privacy and 
compliance concerns, as well as potential 
vendor lock-in, therefore, implementing 

proper access controls and encryption 
mechanisms is crucial. 
 
Cost Efficiency: Pay only for the  
resources you use.

Data Vault 2.0 compliments big 
data technologies like Hadoop 
and Spark:
 
Scalability: Big data technologies like 
Hadoop and Spark are built to handle 
massive volumes of data from various 
sources. Data Vault 2.0 aligns well with 
this scalability requirement by providing  
a data modeling approach that can 
efficiently manage large-scale data 
environments. Its architecture allows for 
the seamless integration of diverse data 
sources, making it easier to scale as data 
volumes grow.
 

Processing: Both Hadoop and Spark  
are known for their ability to perform
distributed processing on large datasets. 
Data Vault 2.0 complements these
capabilities by providing a framework  
that supports real-time data processing 
and analytics. The structured nature of 
Data Vault 2.0 models facilitates efficient 
data processing workflows, enabling  
organizations to derive insights from  
their data in near real-time.
 
Flexibility: Big data environments often 
deal with semi-structured and
unstructured data alongside traditional 
structured data. Data Vault 2.0’s flexibility

is well-suited for this scenario, as it can 
accommodate different types of data
without requiring extensive restructuring 
of the underlying data model. This
flexibility is crucial for organizations  
leveraging Hadoop and Spark to work 
with diverse data sources and formats 
effectively.

Although integrating structured Data  
Vault models with unstructured big  
data sources poses a challenge, data  
integration tools like Apache NiFi and 
Apache Kafka can help bridge this gap.

Integrating Data Vault 2.0 with  
machine learning enhances  
data-driven decision-making:
 
Predictive Analytics: Use historical  
data stored in the Data Vault for  
predictive modeling.
 

Real-time Insights: Use machine  
learning to stream data fed into the  
Data Vault.
 
Data Enrichment: Improve data  
quality and enrich data with ML- 
generated insights.

One significant challenge in this is the 
need for data scientists with domain 
knowledge and access to clean, 
well-modeled data.

Cloud Platforms

Big Data Technologies

Machine Learning
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CASE STUDY
How WhereScape’s Data Vault 2.0 Solved  
Integration Challenges at Vodafone Netherlands

The Challenge 
Vodafone Netherlands is part of the  
Vodafone Group, one of the largest mobile
telecommunications companies in the world 
with more than 446 million mobile customers 
and 12 million fixed network customers. The 
company’s ETL (extract, transform, load)  
development was very complex and  
expensive. One project to integrate a core 
system took nine months and considerable 
money, but resulted in poor data quality and 
virtually unusable reports. Vodafone knew  
it needed to deliver new initiatives and  
changes much faster than in the past while 
improving data quality and reducing
operating expenses. 

Solution 
The telecommunications company chose 
WhereScape® automation software to
automate data integration, support an agile/
fail-fast approach, and generate Data Vault
2.0 models for Vodafone’s Teradata data  
warehouse. Vodafone now uses WhereScape
automation to present new sources to  
business users in only a few days. 

Results 

Cut time to production  
from six months to two days

Reduced load 
times by 90%

Eliminated costs 
of ETL solution

2 days $090%

Click here to read the full case study
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How relevant is Data Vault 2.0? 
With its inception in 2013, Data Vault 2.0 has undergone several updates over the years.  
However, the most pressing question is: “Is it still relevant?” or “Is there something newer 
that is better?”

The answer? Its maturity, flexibility, and compatibility with emerging technologies ensure 
its longevity as a preferred data warehousing methodology.

Conclusion 
Data Vault 2.0 emerges as a robust framework for modern data warehousing, offering
scalability, flexibility, and agility in handling organizations’ assets. By implementing best
practices and integrating with contemporary technologies, organizations can unlock  
the full potential of Data Vault 2.0 to drive innovation and competitive advantage. It opens 
up new possibilities for insights and analytics by integrating with cloud platforms, big  
data technologies, and machine learning. 
New data formats (Restful APIs, JSON files, streams, IoT) have all made integration of  
new data sources critical to the relevancy and lifespan of a data vault and Data Vault 2.0  
meets these challenges head-on. Data Vault 2.0 is a well-established and proven method 
that has successfully handled past and current data challenges. It’s recognized as a  
leading approach for designing data warehouses, ready to meet both today’s needs and 
those we can expect in the future for organizations. By embracing these technologies  
and addressing their challenges, organizations can truly unlock the potential of their data
assets in the Data Vault 2.0 paradigm.

Want to learn more about Data Automation? 
Contact us at Wherescape.com.

Copyright © 2024 WhereScape. All rights reserved.

http://Wherescape.com
https://www.wherescape.com/request-a-demo/?utm_source=Website&utm_medium=Direct&utm_content=QR%20Code%20WhereScape%20RED%20Data%20Sheet&utm_campaign=RED



