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This Whitepaper presents a comprehensive approach to
automating the setup of Microsoft Fabric infrastructure
across multiple Azure environments—development, test, pre-
production, and production—using Terraform Infrastructure
as Code (laC). As organizations increasingly adopt modern data
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The proposed solution leverages Terraform to standardize infrastructure provisioning, ensuring
repeatability and reducing operational overhead. It covers essential components such as workspaces,
domains, capacities, networking, and governance policies, integrated with CI/CD pipelines for
continuous delivery. Additionally, this paper outlines best practices for security, scalability, and cost
optimization, while addressing enterprise requirements for data governance and compliance.

By implementing this framework, organizations can accelerate Microsoft Fabric adoption, minimize
risks, and achieve a robust foundation for advanced analytics and data-driven innovation
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Introduction

Modern enterprises face unprecedented complexity in managing data at scale. Analytical systems are
no longer isolated to specific teams or use cases; they integrate across departments, ecosystems,
and geographies, generating continuous demand for unified governance and automation. Microsoft
Fabric, as an all-in-one analytics platform, represents a paradigm shift in data architecture by
integrating data engineering, warehousing, real-time analytics, business intelligence, machine
learning, and data governance into a singular SaaS-driven experience. While Fabric significantly
simplifies analytics workloads, the underlying infrastructure that connects, secures, and governs
Fabric requires meticulous design and consistent deployment.

The goal of this whitepaper is to articulate a structured, automated, and scalable approach for
deploying and managing Microsoft Fabric-supported infrastructure using Terraform. Infrastructure-as-
Code introduces discipline, repeatability, and compliance to an area that otherwise becomes
manually intensive and operationally risky. Through automation, organizations can ensure that every
environment—development, testing, pre-production, and production—remains consistent,
compliant, governed, and easy to evolve.

1. Evolution of Cloud Data Architectures and Microsoft
Fabric

In recent years, cloud analytics architectures evolved from traditional data warehouses to modern
data lakes and Lakehouse’s. Despite their power, these architectures often required multiple services
stitched together manually—pipelines, notebooks, orchestration tools, storage layers, governance
frameworks, and monitoring systems—all implemented separately. This fragmentation increased
operational overhead and created inconsistent security patterns across environments.

Microsoft Fabric consolidates these components into a unified analytical platform operating entirely
as a SaaS service. Fabric Workspaces, Data Pipelines, Warehouses, KQL real-time engines, and
governance layers operate cohesively within a single experience. However, Fabric still depends on
Azure for its connectivity, security boundary, monitoring, networking, identity, and compliance.
Properly structured Azure infrastructure becomes essential for enabling Fabric to function securely
and reliably.
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2. The Imperative for Infrastructure Automation

While the Fabric experience abstracts many analytical components, managing the infrastructure
around it remains a deeply technical process. Organizations still must provision and manage
components such as:

Resource Groups

Log Analytics Workspaces
. Storage Accounts
. Virtual Networks

Event Hubs

Key Vaults
Diagnostic settings
Role assignments

1
2
3
4
5. Private Endpoints
6
7
8
9.
10. Azure Policy and governance baselines

Manual deployment of these components inevitably leads to inconsistencies. Small changes
propagate incorrectly. Naming conventions deviate. Policies are accidentally omitted. Governance
becomes fragmented across environments. Auditing becomes complex and reactive instead of
proactive.

Infrastructure-as-Code using Terraform eliminates these vulnerabilities by defining the entire Azure
estate in declarative code. Every resource becomes version-controlled, traceable, peer-reviewed,
testable, and predictable. The environment becomes reproducible at any time, and evolving the
infrastructure becomes a continuous and safe process rather than an error-prone manual undertaking.

2.1 Foundations of Terraform-Based Landing Zones

Terraform enables enterprise landing zones to be built through a structured hierarchy of modules. This
modular technique allows organizations to package their architectural patterns—naming rules,
security controls, compliance policies, and network boundaries—into reusable units.

The approach begins with a root configuration that describes high-level environments such as
Development, Test, Pre-Production, and Production. Each of these environments consumes
underlying reusable modules representing core Azure services. These reusable modules incorporate
strict input validation, governance controls, and output values that connect different architectural
layers together. In this model, Terraform becomes the orchestration engine that binds the Azure
landing zone together while Fabric consumes the controlled and consistent environment provided by

this foundation.
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3. Architecture of an Automated Microsoft Fabric Deployment
Model

Fabric Landing Zone
Resource groups(s) | 4|
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A Fabric-aligned landing zone requires layers of infrastructure, identity, network, and policy
enforcement. The Terraform architecture typically includes:

1. Fabric Landing Zone

This is the foundational layer that hosts all Microsoft Fabric resources in a secure and governed
manner. It ensures compliance, scalability, and connectivity across environments.

2. Fabric VNETs (Virtual Networks)

The architecture uses multiple subnets within a dedicated VNET to isolate and secure traffic:

1. VNET Data Gateway Subnet
Hosts the Fabric VNET Data Gateway, enabling secure data movement between on premises
and cloud services.

2. Azure Relay Subnet
Provides connectivity for services that require hybrid communication using Azure Relay

3. Fabric Private Link Subnet
Ensures private connectivity to Microsoft Fabric services via Private Endpoints, eliminating
exposure to the public internet.
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3. Resource Groups

Logical containers for organizing resources:

1.

2.

Fabric Capacities — Dedicated compute resources for Fabric workloads.
Azure Key Vault — Secure storage for secrets, keys, and certificates.
Azure Relay - Hybrid connectivity service.

Fabric VNET Data Gateway — Secure data transfer component.

Fabric Private Link — Private connectivity for Fabric services.

4. Governance & Security

1.

2.

3.

4.

Role Assignment — Implements RBAC for controlled access.
Policy Assignment — Enforces compliance using Azure Policy.
Network Watcher — Monitors network health and connectivity.

Defender for Cloud - Provides threat protection and security posture management.

These modular components integrate seamlessly across multiple environments, creating a
repeatable architecture that supports Fabric in Development, Test, Pre-Prod, and Production with
equal consistency.

5. Entra ID - Security Groups for Workspace RBAC

Identity governance is the backbone of secure automation. By defining Entra ID security groups
upfront, Terraform can dynamically assign roles during deployment without manual intervention.
These groups enforce least privilege of access and simplify identity management across:

1.
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Azure Subscription-Level Roles: Owner, Contributor, Reader, and User Access Administrator
roles ensure proper segregation of duties.

Key Vault Access Roles: Secrets Officer and Secrets User roles for secure handling of sensitive
data.

Fabric Workspace Roles: Admin, Contributor, and Viewer groups apply RBAC principles at the
workspace level.

Automation Groups: Specialized groups for API access, feature enablement, and Copilot

usage allow automated configuration of Fabric tenant settings.




Advantage:

Embedding these groups into Terraform modules ensures repeatable RBAC assignments, reducing
human error and accelerating workspace provisioning across Dev, Test, Pre-Prod, and Prod
environments.

6. Workspace Creation

Workspaces are the operational units of Microsoft Fabric, hosting datasets, reports, and analytics
artifacts. Automating their creation through Terraform eliminates manual steps and guarantees
consistency:

1. Capacity Assignment: Terraform links workspaces to predefined Fabric capacities (SKU-
based).

2. Administrator Configuration: Service principals and user accounts are injected via laC for
governance.

3. Networking Integration: Terraform prepares VNET Data Gateways and private endpoints for
secure data flow.

Impact:
Instead of creating workspaces manually, Terraform templates handle workspace lifecycle
management, capacity binding, and RBAC enforcement in a single pipeline.

7.VNET Data Gateway

Secure data connectivity is essential for hybrid scenarios. While Microsoft Fabric currently lacks APIs
for gateway creation, Terraform automates:

1. Subnet Delegation for Microsoft.PowerPlatform/vnetaccesslinks.
2. Network Policies and role assignments for gateway readiness.
3. Integration Hooks for manual gateway provisioning post-network setup.

Role:
Terraform ensures the network layer is fully prepared for gateway deployment, reducing configuration
complexity and aligning with zero-trust principles.
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8. Tenant Settings

Tenant-level configurations define platform-wide security and feature controls. Terraform-driven
automation:

o Prepares Role Assighments for APl-based tenant configuration.
o Integrates Governance Policies to disable risky defaults (e.g., unrestricted exports).
e Supports Feature Toggles for advanced capabilities like Copilot, while adheringto compliance.

Advantage:
Although some settings require manual steps initially, Terraform ensures repeatable governance
enforcement and integrates tenant settings into the overall deployment pipeline.

4. Governance, Security, and Policy Enforcement

Microsoft Fabric environments interact with various Azure components, which must adhere to
enterprise governance standards. In a Terraform-driven architecture, governance is implemented
through managed Azure Policy Definitions and Policy Set Definitions. These policies enforce
restrictions such as:

Preventing unsecured networking

Enforcing secure transfer for storage

Ensuring private endpoints are used where required
Enforcing infrastructure encryption

Requiring key vaults to use RBAC modes

Ensuring diagnostic logs are always enabled
Restricting public exposure

© N o o~ o Dd =

Governing routing and network appliances

These governance controls are expressed declaratively in Terraform and applied automatically during
environment provisioning. Because Terraform can deploy both custom and built-in policy definitions,
the organization gains full flexibility to enforce its governance rules without depending on manual
portal-based operations.
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5. Environmental Consistency and Modularization Strategy

A complete enterprise typically maintains multiple isolated environments to support different lifecycle
stages. Terraform enforces consistency across these environments through structured variable files
and environment-specific overrides. While the core architecture remains identical, properties such as
capacity, redundancy, security mode, SKU sizes, or region may differ, and Terraform provides the
flexibility to customize these without diverging from the core blueprint.

The modular approach ensures that each environment:
Uses the same landing zone framework

Applies identical governance baselines

Follows the same network segmentation

Consumes identical naming standards

A

Receives identical diagnostic monitoring configuration

Thus, Terraform becomes the enforcement tool ensuring no environment drifts away from the
approved enterprise standard
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6. CI/CD Integration and Operational Lifecycle

Terraform becomes exponentially more powerful when integrated into the DevOps pipeline. Each
update to infrastructure—whether a change in policy, a reconfiguration of a network rule, or adding a
new Azure resource—passes through code review and approval workflows. Automated pipelines
validate Terraform syntax, perform security scans, generate plans for human review, and apply
changes safely into the Azure environment.

Through CI/CD, infrastructure deployment becomes predictable and collaborative. Auditors can trace
every change to a commit. Rollbacks become simpler. Newly onboarded teams inherit the same
deployment capabilities without needing deep Azure knowledge.
This reduces operational burden and accelerates delivery across the enterprise.

7. Zensar’s Point of View

Modern enterprises are rapidly moving toward unified analytics ecosystems, and Microsoft Fabric
represents one of the most transformational shifts in this journey. While Fabric simplifies analytics
through its SaaS-driven design, the true complexity lies in building the Azure infrastructure that
supports it with precision, security, and scale.

From Zensar’s perspective, the biggest hurdles organizations face are not with Fabric itself, but with
the underlying cloud foundation. Teams commonly struggle with:

e Fragmented deployment processes

e Manual provisioning that leads to inconsistent security posture
e Non-standard RBAC and identity models

e Networking gaps affecting hybrid data access

e Slow onboarding of new domains

e Difficulty scaling environments consistently

Zensar believes that Infrastructure as Code — especially Terraform — is the key enabler that bridges
Fabric’s simplicity with enterprise-grade operational governance. Our experience delivering Azure
landing zones across global enterprises confirms that success depends on:

e Adisciplined landing zone strategy

e Strong identity governance via Entra ID

e Consistent networking for hybrid workloads

e Automated pipelines enforcing lifecycle discipline

e Policy-driven guardrails ensuring secure-by-default environments
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To us, Terraform-driven automation is not just a deployment technique — it is an operating model
transformation. It standardizes how organizations deploy, manage, and evolve their Fabric
environments, reducing risk while accelerating time-to-value.

The Terraform-based automation model provides powerful advantages:

It creates operational reliability by eliminating manual deployment errors. The organization achieves
strong security posture through enforced guardrails. Provisioning time for Fabric-ready environments
reduces dramatically, allowing new data domains to be onboarded quickly. Costs remain predictable
because unused resources can be removed through codified workflows. Finally, Terraform’s vendor-
neutral nature ensures the architecture remains adaptable even as Microsoft evolves Fabric
capabilities.

Challenges do exist. A disciplined version-control culture is required to prevent configuration drift.
Teams must develop familiarity with Terraform modules and lifecycle behaviors. A migration from
manually deployed resources to code-managed resources may require temporary refactoring.
However, these challenges diminish over time as 1aC maturity increases.

Looking into the future, Microsoft Fabric will continue to evolve with more advanced features such as
real-time event processing integrations, more sophisticated governance layers, and tighter Al
integration. Terraform will remain relevant as the orchestration engine that codifies these
enhancements and deploys them in a controlled, repeatable fashion.

8. Zensar’s Approach

Zensar follows a structured, modular, and enterprise-ready methodology to automate Microsoft
Fabric infrastructure using Terraform. Our approach begins with a blueprint-driven architecture that
defines a complete Fabric Landing Zone, including VNETs, subnets, private endpoints, Key Vaults,
Event Hubs, Azure Relay, diagnostic pipelines, identity groups, RBAC roles, and workspace
provisioning modules.

This blueprint acts as the architectural foundation that ensures every environment—Development,
Test, Pre-Production, and Production—adheres to a consistent, secure, and governed pattern.

We then extend this foundation using a modular Terraform framework, where reusable modules
enforce organizational standards around naming, policies, diagnostics, network rules, and security.
Because these modules support environment-specific parameters, scaling to new environments
becomes effortless and “click-less,” while maintaining strict compliance and governance across the
deployment lifecycle.
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Networking is architected using a secure-by-design philosophy, ensuring that every component of
Microsoft Fabric interacts through private, isolated, and governed channels. Dedicated Data Gateway
subnets, Private Link-enabled services, hybrid connectivity through Azure Relay, and zero-trust
inbound/outbound controls collectively deliver a Fabric-ready network capable of supporting
enterprise hybrid analytics securely.

Identity plays a central role in our automation strategy. Through Identity & Governance automation,
Entra ID groups are provisioned and managed for workspace RBAC, Key Vault access, subscription
access roles, and automation-specific workloads such as APl access, Copilot enablement, and
tenant-level configurations. This eliminates manual role assignments and enforces consistent least
privilege access across all teams.

Our methodology is further strengthened through CI/CD integration, where Azure DevOps or GitHub
Actions drive automated linting, security scans, Terraform validation, Plan & Apply approvals, state
management, and environment synchronization. This operational model enables predictable
infrastructure evolution while ensuring every change is reviewable, auditable, and securely deployed.

Finally, Zensar embeds continuous optimization practices within the solution. This includes
monitoring baselines, cost optimization recommendations, alignment with evolving Fabric features,
and architectural readiness for future Al-driven capabilities. This continuous improvement loop
ensures that the deployment remains scalable, secure, and aligned with Microsoft’s evolving platform
roadmap.

9. Benefits to Customer with Our Solution

Zensar’s Terraform-based automation framework delivers significant and measurable value to
enterprises seeking to adopt Microsoft Fabric at scale. By combining a governed landing zone strategy
with standardized laC modules, our solution ensures that customers gain a secure, repeatable, and
future-ready foundation for their analytics ecosystem—one that eliminates manual friction and
accelerates organizational readiness for Fabric workloads.

One of the most impactful benefits is the substantial reduction in time-to-market. Fabric-ready
environments—complete with VNETSs, workspace configurations, identity roles, governance baselines,
and diagnostic settings—can be deployed within minutes rather than days or weeks. This empowers
data engineering, Bl, and domain teams to start building analytics solutions immediately without
waiting for infrastructure setup or security approvals.

The solution also eliminates manual errors and inconsistencies through full codification of the
infrastructure lifecycle. Every resource is version-controlled, peer-reviewed, and applied through
CI/CD pipelines, ensuring zero drift across Development, Test, Pre-Production, and Production. This
consistency improves audit readiness and aligns with regulatory and compliance expectations for
enterprise environments.

W ensar v




Security and governance are strengthened through policy-driven guardrails, automated RBAC
assignments, and secure-by-default network patterns. Customers benefit from a unified governance
posture where Azure Policies enforce encryption, private endpoints, diagnostic logging, and identity
standards—removing the risk of accidental misconfigurations. Private Link—-based connectivity and
zero-trust networking further protect data movement across cloud and hybrid environments.

From afinancial standpoint, Zensar’s approach drives cost efficiency and operational optimization.
Terraform modules ensure right-sized capacity allocations, controlled resource growth, and
automated cleanup patterns—resulting in predictable spending and reduced cloud waste.
Operational efficiencies extend to onboarding as well, with reusable templates enabling new business
domains to be integrated rapidly and consistently.

The solution also improves operational agility by enabling self-service onboarding for new fabric
workspaces, domains, or analytics initiatives. Teams can request and deploy new environments
without deep Azure knowledge, reducing dependency on central infrastructure teams and
accelerating Analytics / Bl project timelines. With CI/CD automation handling deployments,
organizations achieve predictable, traceable, and audit-friendly infrastructure evolution.

Finally, architecture is future-ready by design. Its modularity allows seamless adoption of emerging
Fabric capabilities—such as Real-Time Analytics enhancements, Al-powered governance, Data
Activator integrations, and future tenant-level APl expansions. As Microsoft continues investing in
Fabric’s Al and automation roadmap, Zensar’s Terraform foundation ensures customers remain
prepared to adopt new features without rearchitecting their infrastructure.

In summary, customers’ gain:
o Faster provisioning and onboarding of Fabric environments
e Consistent, policy-enforced infrastructure across all environments
e Elimination of manual deployment errors and configuration drift
e Strong security posture through automated governance and identity models
e Predictable costs and optimized capacity usage
e Operational agility through self-service and CI/CD-driven automation
e Ascalable, future-proof foundation aligned with Microsoft’s evolving Fabric ecosystem

Zensar’s solution ultimately empowers customers to unlock the full value of Microsoft Fabric—
securely, confidently, and at enterprise scale.
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Conclusion

As organizations adopt Microsoft Fabric to unify their analytics ecosystem, a secure, governed, and
automated Azure foundation becomes indispensable. Terraform elevates this foundation by

transforming infrastructure deployment from manual, error-prone operations into standardized,
predictable, and scalable pipelines.

By codifying landing zones, enterprises gain:

Consistent environments across Dey, Test, Pre-Prod, and Prod
Reduced operational risk and configuration drift

Faster provisioning and domain onboarding

Built-in governance, policies, and security guardrails

Predictable evolution aligned with cloud and analytics roadmaps

A future-ready platform that seamlessly supports Al-driven innovation

Ultimately, Terraform becomes the backbone that enables Microsoft Fabric to operate at enterprise
scale. It provides the discipline, automation, and governance required to unlock Fabric’s full
potential—empowering organizations to deliver unified, secure, and Al-ready analytics capabilities
with confidence and speed.
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