In today’'s data-driven world, organizations grapple with escalating volumes, varieties, and velocity of data. The
promise of a unified data platform is to consolidate diverse data sources into a single, cohesive system that
supports everything from batch analytics to near real-time analytics, advanced machine learning, and governed

data democratization.

Having led multiple migrations and platform unifications on Azure and AWS—Ileveraging tools like Microsoft
Fabric, Synapse, Databricks, and Snowflake—I'll walk you through the essential components that make up a
successful unified data platform project. Along the way, we'll clarify critical concepts like lakehouse vs. data
warehouse vs. data lake, discuss the layered integration of governance, lineage, and semantic modeling, and why

delivery depth matters.

1. Understanding the Landscape: Lakehouse vs. Data Warehouse vs.
Data Lake

Before diving into the platform itself, it's crucial to differentiate between the core architectural paradigms:

Data Lake

A data lake is a centralized repository that stores raw, unstructured, and structured data at scale, typically in open
file formats like Parquet or ORC. It offers high scalability but often lacks a predefined schema or strict governance,

which can lead to "data swamp” challenges without proper controls.

Traditional Data Warehouse

A data warehouse stores cleaned, transformed data structured around business metrics. This architecture
supports fast query performance for Bl and reporting but can struggle with agility and scaling, especially when

dealing with semi-structured or streaming data.

Lakehouse (The Best of Both Worlds)

The lakehouse architecture, popularized by platforms like Databricks and now adopted in hybrid solutions such as
Microsoft Fabric and Azure Synapse, blends the openness and scalability of a data lake with the management,

ACID transactions, and performance optimizations of a data warehouse.
Specifically, a lakehouse enables:

* Schema enforcement and governance on data lake storage
e Support for streaming and batch data processing
* Optimized query performance with data skipping and indexing

* Unified semantic layers supporting Bl, ML, and SQL analytics

2. Core Components of a Unified Data Platform Project
While each project is unique, successful unified data platform initiatives share several foundational pillars:

1. Ingestion and Storage Layer
2. Data Processing and Transformation

3. Governance, Lineage, and Quality



4. Semantic Modeling and Access Layer
5. Analytics, Bl, and Near Real-Time Use Cases

6. Deployment Automation and Infrastructure as Code

2.1 Ingestion and Storage Layer

Data ingestion strategies should support both batch loads and event-driven streaming. On Azure, this can mean
leveraging Azure Synapse Pipelines or Event Hubs alongside Microsoft Fabric's unified data lake capabilities.
Databricks offers Apache Spark-native ingestion, supporting data coming from Kafka, Azure Data Factory, or AWS

Kinesis on cloud-neutral projects.
The storage foundation typically involves:

* Data Lakes: Raw and curated zones stored in Azure Data Lake Storage Gen2 or AWS S3.

* Delta Lake Format: Employed heavily by Databricks lakehouse, providing ACID transactional guarantees and

schema enforcement.

* Synapse Serverless SQL Pools: Offering the ability to directly query data lake files.

2.2 Data Processing and Transformation

Transformation pipelines turn raw data into trusted, analytics-ready datasets. While Snowflake handles
transformation within its own ecosystem, Databricks aligns closely to Spark workflows for highly flexible processing

at scale.

Key considerations here include:

ETL / ELT orchestration tools like Azure Data Factory, Synapse Pipelines, or AWS Glue

Notebook-based or declarative pipeline development, well integrated with CI/CD

Delta Live Tables or Fabric pipelines ensuring incremental, reliable transformations

Adoption of data mesh principles for domain-aligned ownership

2.3 Governance, Lineage, and Quality

This is often the red flag in many vendor proposals—governance is not just a checkbox but the bedrock for

scalable, trustable data platforms. A robust unified platform must embed:

e Data Catalog & Lineage: Tools like Azure Purview or Databricks Unity Catalog maintain comprehensive
metadata, showing origins, transformations, and dependencies. This makes troubleshooting and compliance
easier.

* Data Quality Testing: Automated tests—expectations on schema, null counts, or business rules—are critical.
These often live alongside pipelines with frameworks such as Great Expectations or native quality checks in

Delta Live Tables.

* Access Controls & Policies: Role-based access coupled with dynamic data masking and encryption to

protect sensitive data.

Who owns these governance artifacts? This question should be answered upfront because governance is a

shared responsibility bridging data engineering, data stewards, and business users.

2.4 Semantic Modeling and Access Layer



“A unified data platform without a semantic layer is just a complex storage system.” The semantic layer abstracts

underlying data complexity into meaningful, reusable metrics and dimensions.

Microsoft Fabric and Azure Synapse integrate semantic models tightly with Power Bl and Azure Analysis Services,
enabling self-service analytics with governance baked in. Databricks leverages Delta Sharing and Unity Catalog
permissions to expose curated tables and views with agreed-upon definitions.

Design challenges and best practices:

¢ Define metrics in one place and share via semantic models across Bl, SQL, and ML teams
* Maintain versioning and lifecycle management for semantic assets

® Ensure performance through aggregation tables and indexing strategies

2.5 Analytics, Bl, and Near Real-Time Use Cases
Delivering near real-time analytics is often a marquee goal. This requires:

e Stream Processing Engines: Apache Spark Structured Streaming on Databricks, Azure Stream Analytics, or

Synapse streaming jobs, processing data with sub-minute latency.

¢ Event-Driven Architectures: Integrations with message brokers, loT hubs, or logs streaming into the

lakehouse.

¢ Dashboards and Reporting: Bl tools (Power Bl, Tableau, Looker) connected to the unified semantic layer,

enabling users to explore up-to-date metrics effortlessly.

Real-life platform implementations I've overseen blend batch and streaming into one logical platform, avoiding
bifurcated “data lake for raw plus warehouse for consumption” mentalities.

2.6 Deployment Automation and Infrastructure as Code (1aC)

A unified platform project that ignores CI/CD and laC is a ticking time bomb. From day one, use code-driven

provisioning of resources with Azure ARM templates, Terraform, or Pulumi. Pipelines for:

* Version-controlled data transformations
* Automated testing and quality gates
* Governance artifact deployment (catalog registrations, access policies)

® Semantic model versioning

This not only ensures repeatable environments but also facilitates incident remediation and compliance audits.

3. Comparing Delivery Depth: Databricks vs. Snowflake on Azure and
AWS

Aspect Databricks Snowflake Platform Type Primarily a lakehouse leveraging Apache Spark, Delta Lake Data
warehouse with added support for external tables and partial lakehouse features Cloud Support Azure, AWS, GCP
- consistent distributed runtime Azure, AWS, GCP - SaaS model Transformation Approach Spark notebooks,
Delta Live Tables with strong batch + streaming integration SQL-centric ELT; external pipelines often built
separately Governance & Lineage Unity Catalog with fine-grained permissions, built-in lineage tagging Data
Marketplace, External Functions, less integrated lineage Semantic Layer Shared tables & views managed via Unity

Catalog; integration with ML workflows Supports materialized views, tagged schemas; third-party semantic tools



required Real-Time Analytics Structured Streaming, Delta Lake ACID enables low-latency updates Supports

streams and tasks but more limited in complex stream processing

In my practical experience, Databricks offers deeper technical flexibility for lakehouse projects, especially when near
real-time streaming and multicloud agility are essential. Snowflake excels in SQL-based reporting and Bl use cases

but often requires supplementing with external orchestration and governance tools for full unified platform parity.

4. Azure Implementation Experience: Microsoft Fabric and Synapse
Integration

Microsoft Fabric is a newer unified analytics platform bringing data engineering, governance, analytics, and BI
under one roof. It extends upon Azure Synapse's pillars with a lakehouse-oriented fabric inside the OnelLake data

lake.
Key lessons from trials and production deployments with Fabric and Synapse include:

¢ Data Lineage Lives in Fabric Purview and Synapse: Without clear ownership and proactive metadata

capture in these tools, trust across business stakeholders erodes rapidly.

¢ Semantic Models Live in Power Bl and Synapse Workspaces: This aligns Bl users and data engineers, but

requires disciplined lifecycle management.

* Near Real-Time Pipelines Are Best Via Synapse Pipelines with Spark Pools: These complement Fabric's

streaming capabilities.

¢ laC and Deployment Pipelines Must Span Purview, Fabric, and Synapse: Fabric's native integration

offers promising benefits, but I've seen many teams underestimate the orchestration complexity.

5. Final Thoughts: The Personal Red Flags and Best Practices to Avoid

Having sat in countless vendor selection meetings and reviewed many statements of work, here are my quick red

flags when scoped against a unified data platform project:

e “Pilot-Only” Success Stories: Beware platforms that shine only in limited POCs without scale or governance

depth.



* Vague Claims Like “Al-Ready” Without Governance Details: Al and ML workloads demand rigorous
lineage, quality, and security compliance. "Al-ready” should be backed by clear semantic and quality

frameworks.

* Architecture Diagrams With No Semantic Layer or Lineage Plan: Architecture isn't just about pipelines—
it's about trustable, reusable metrics.

The best unified data platform projects deliberately embed data governance from start to finish, emphasize who

owns which data quality tests, and adopt automation and laC rigorously to ensure a scalable, maintainable future.

Summary

A unified data platform project on Azure or AWS involves integrating multiple layers—ingestion, lakehouse
storage, streaming & batch processing, governance, semantic modeling, and deployment automation—into a
single coherent system. Tools like Microsoft Fabric, Azure Synapse, and Databricks offer complementary capabilities

tailored to these needs, with differing strengths in delivery depth.

Remember, the platform must do more than just unify data—it must unify trust, agility, and operational

suffolknewsherald.com maturity, enabling not only analytics but also near real-time, governed insights that the

entire organization can depend on.
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