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A data-powered enterprise creates value
by making data accessible across the
enterprise. Yet a monolithic approach to
building a data estate rarely succeeds. This is
where the innovative concept of a Data Mesh
comes in. It tackles monolithic data complexity
by aligning to the notion of domains.
One of the primary advantages is the
inherent agility associated with it, with loosely
coupled teams focusing semi-independently
on their specific areas of business (not
technical) expertise. We recommend taking
an engineering approach to implementing
the Data Mesh concept, balancing different
design patterns to actually make the vision
come alive.

Data Products Aligned to
Real-World Business
A domain may be aligned to a specific line of
business within a bank–such as credit card, direct
deposit, or mortgage. A domain may also align to a
specific functional responsibility such as customer
service or branch operations. Our recommended
approach to implementation of the Data Mesh
concept is to create separate schemas for each domain.
Responsibility for data stewardship, data modeling, and
population of the schema content is owned by experts
with business knowledge about the specific domain
under construction.
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This approach removes many of the bottlenecks
associated with attempting to implement a centralized
consolidation of all enterprise data into a single schema.
The domain-oriented schemas provide a collection of
data products aligned to areas of business focus within
the enterprise.
However, decomposition in alignment to business
domains should not imply anarchy across the
domains. It is critical to recognize the importance of
global standards and interoperability when building a
distributed data estate. Global standards include areas
such as data typing, naming conventions, and quality
metrics. Interoperability across the schemas requires
consistency in primary and foreign key relationships
across schemas, in addition to within a schema. Global
access control and optimization of cross-domain query
execution are also essential.

Balancing Enterprise Domains
For realization of enterprise data products, it will often
be appropriate to create enterprise domains. Efficiency,
consistency, and time-to-market considerations require
that these enterprise domains will be constructed with
the active support from cross-domain subject
matter experts.
For example, in banking it would be useful to have
an enterprise schema to capture supertype information
about accounts across the credit card, mortgage,
direct deposit, and other accounts. Subtype information
that is specific to a particular business domain
(e.g., credit card account attributes not relevant to
other domains) would remain in the credit card business
domain schema.
But supertype information that is common across
all account types (such as open date, account
status, balance amount) would be “promoted” into
the enterprise domain to enable easy analysis across
different account types. Similarly, customer information
embedded in each business domain increases in value
when promoted to an enterprise domain, facilitating
a customer 360 view for purposes of enterprise
marketing, risk, and other analytics.
In theory, it would be possible to implement a “union”
operator across separate business domains to get an
enterprise view of the data, but experience shows that
the governance and integration of data associated
with enterprise domains can have significant value for
selected data products. There is additional work of a
cross-functional nature to create enterprise domains,

but the consistency and quality derived from selective
use of enterprise domains is significant. Having robust
governance and an integrated design for these domains
creates huge value when performing analysis at an
enterprise level.

Most large enterprises use
multiple cloud service providers
and operate across multiple
geographies, so a connected
data warehouse is fundamental
to Data Mesh implementation.

Deployment Design Patterns
Separate schemas aligned to different domains do not
necessarily imply a distinct database for each domain.
There are different design patterns for deploying
schemas within a Data Mesh:
The co-located approach places domains aligned
to different schemes under the management of a
single database instance. This contributes to better
performance when data across multiple domains
is combined. Co-location allows for more efficient
execution due to improved query optimization and
lower overhead than is required for assembling data
across multiple database instances (or even multiple
clouds). However, there are cases where the co-located
approach is undesirable.
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Figure 1. Connected Multi-Cloud Data Mesh with Query Fabric
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For example, sovereignty laws may require that data
created by a business unit within a specific country
must remain in that country. For a multi-national
company there needs to be multiple schemas deployed
across different geographies–even if the database
technology used is the same. Other reasons may
be a counter-indication as well, such as data gravity
created by applications producing data in different
clouds or use of fit-for-purpose database technologies
that are distinct for unique analytic use cases or
data characteristics.

Best of Two Worlds

With the isolated approach, the data product is
completely self-contained within a single domain.
The schemas used with the isolated technique
are usually narrow in scope and service operational
reporting requirements rather than enterprise analytics.
Isolated domains typically have more autonomy
in their deployment–both in data modeling and
technology selection.

Applying engineering discipline is critical in highperformance deployment of Data Mesh using
a combination of the co-located, isolated, and
connected design patterns.

Sometimes isolated domains are chosen on the need
for strong security. More often though, the “real” reason
has to do with politics or the desire for organizational
independence. The connected approach involves query
execution across multiple, disparate locations of data.
There will typically be collections of co-located
schemas that exist across multiple clouds and/or
database technologies.
It is up to a powerful data fabric software infrastructure
(including a global orchestration engine) to decide how
the query execution takes place across the multiple
collections of co-located schemas, optimizing data
movement and efficiency of query processing.

Most large enterprises use multiple cloud service
providers and operate across multiple geographies,
so a connected data warehouse is fundamental to
Data Mesh implementation. Within a cloud service
provider and within a geography, co-location of multiple
schemas aligned to specific business domains within a
single, scalable database instance gives the best of two
worlds: agility in implementation and high-performance
in execution.

We recommend taking an
engineering approach to
implementing the Data Mesh
concept, balancing different
design patterns to actually
make the vision come alive.

Innovation Takeaways
Business is a mesh
The concepts of a Data Mesh do justice to the
distributed, federated reality of most businesses–and
accordingly also their data estates.

Data is the product
In a Data Mesh, ownership and stewardship of data are
assigned to the actual business domains that hold it;
data thus becomes a key product, managed by
a domain.

A mixed bag of design patterns
There are multiple ways of deploying schemas within
a Data Mesh: co-located, isolated, and connected;
which pattern is chosen depends on various enterprise
considerations.

Engineering approach
A well-balanced combination of different deployment
patterns is a matter of engineering a Data Mesh
that does justice to both business and technology
considerations.
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