
In today’s Industry 4.0 era, manufacturing companies grapple with an expanding universe of data sources — from
shop floor PLCs and IoT sensors to MES and ERP systems. This fragmented data landscape creates a common
challenge: how to architect a unified, scalable, and cost-effective analytics platform that not only supports
predictive maintenance and downtime reduction but also bridges the IT/OT divide.

As companies like STX Next, NTT DATA, and Addepto collaborate globally, the question of implementing the
right stack—whether it’s Azure, AWS, or leveraging modern lakehouse capabilities—becomes urgent. In this post,
we’ll unpack the critical considerations for data lake vs warehouse manufacturing architectures, explore a
lakehouse approach, and call out a ubiquitous, costly mistake: failing to include pricing data in source systems.

The Manufacturing Data Fragmentation Challenge
Manufacturing data is fundamentally different from many other verticals. It’s:

Highly Disparate: ERP (Enterprise Resource Planning) systems govern procurement, inventory, and finance
data. MES (Manufacturing Execution Systems) track real-time production workflows and operations, and IoT
sensors from PLCs generate high-frequency time series data.

Technically Diverse: OT (Operational Technology) data often resides on-prem and uses proprietary protocols,
while IT data is mostly cloud- or data center-resident.

Latency-Sensitive: Use cases like predictive maintenance require near real-time insights, yet batch reporting
still matters for supply chain planning.

This fragmentation leads to “data islands” that impede actionable insights and hinder the promise of Industry 4.0
integration. To make matters more complex, many manufacturers underestimate the importance of pricing data
integrated from source systems. Without price context on parts and downtime consequences, financial impact
analysis remains shallow and uninformed.

Why IT/OT Integration is Core to Industry 4.0 Success
Industry 4.0 isn’t just a buzzword—it’s a strategic transformation that hinges on connecting IT systems (ERP, CRM)
with OT environments (MES, SCADA, PLCs). This interoperability unlocks real value by enabling:

End-to-End Visibility: Trace production status all the way from raw materials to finished goods tied to
financial metrics.

Advanced Analytics: Combine operational sensor data with business KPIs for root cause analysis or anomaly
detection.

Predictive Maintenance: Use combined datasets for machine learning models that predict failure before it
happens.

Leading system integrators like NTT DATA emphasize how seamless IT/OT integration sets manufacturing digital
transformation apart, but the data architecture has to be flexible and scalable enough to meet this challenge.



Data Lake vs Warehouse Manufacturing: What Are They?
Data Warehouse: A structured repository optimized for fast querying of curated business data, often
modeled in star or snowflake schemas. Examples include on-premise Microsoft SQL Server Data Warehouse,
Azure Synapse Analytics, or AWS Redshift. Warehouses excel at governance, consistency, and BI reporting.

Data Lake: A storage repository that holds raw data in native formats—structured, semi-structured, or
unstructured—from multiple sources. Azure Data Lake Storage Gen2 and Amazon S3 are common
implementations. Lakes are prized for flexibility, scalability, and machine learning workloads.

Both concepts solve vital but distinct problems. The question is: which makes more sense for your manufacturing
analytics architecture? Or perhaps the hybrid "lakehouse" approach?

Stack Choices: Azure, AWS, and Emerging Lakehouse Technology
The cloud landscape offers powerful options but also complicates decision-making. Here’s how major players stack
up for manufacturing data:

Platform Strengths Considerations for Manufacturing Azure

Strong OT/IT integration (Azure IoT Hub, Azure Data Factory)

Native support for Databricks lakehouse

First-class governance with Purview

Good fit for manufacturers invested in Microsoft stack

Integration with MES requires custom connectors

AWS

Highly scalable S3-based data lakes

Strong ML and analytics toolkit (SageMaker, Glue)

Comprehensive sensor data ingestion with IoT Core

Highly flexible but may require more OT integration effort



Cost management can be complex for high-velocity data streams

Lakehouse (e.g., Databricks, Microsoft Fabric)

Unified data management - combines lake's flexibility with warehouse's structure

Supports batch and streaming data

Advanced analytics & ML support

Emerging architectures streamline OT/IT data convergence

Ideal for predictive maintenance analytics scenarios

Why a Pure Data Lake or Warehouse May Fall Short Alone
Many organizations initially lean toward a pure data lake or warehouse, unaware of inherent drawbacks:

Data Lake-Only: Without proper governance, lakes become “data swamps,” making it hard to find
trustworthy manufacturing KPIs, especially if MES and ERP semantics aren’t harmonized.

Warehouse-Only: Struggles to absorb high-volume, high-velocity IoT sensor data economically or to handle
unstructured data types common in OT environments.

A few vendors propose "AI transformation" with just a warehouse or a lake, but often these claims lack
quantitative ROI metrics or overlook data model complexities on the shop floor.

The Lakehouse Approach: Best of Both Worlds for Manufacturing
Analytics Architecture
Adopting a lakehouse architecture—which overlays warehouse-like metadata, governance, and ACID transactions
on top of a data lake back-end—is emerging as a golden path. Companies like Addepto and STX Next leverage
this approach to:

1. Ingest raw IoT, MES, and ERP data flexibly and efficiently into a centralized storage layer.

2. Apply robust data modeling and governance to prepare trusted manufacturing datasets for business users.

3. Run advanced analytics and machine learning at scale to predict failures or optimize throughput.

This approach supports agile iterative development and ensures data quality without sacrificing flexibility or
inflating costs unreasonably.

Addressing the Common Mistake: Missing Pricing Data In Source
Systems
One crucial, often overlooked aspect is the absence of pricing and cost data in source systems integration.
Without incorporating:

Price per raw material from ERP

Cost of downtime (calculated or estimated)

Labor and overhead rates

manufacturers risk building analytics pipelines that lack business impact context. This gap makes it difficult to
prioritize which machine faults to address first, or to translate downtime reduction into financial savings—a critical
oversight in vendor case studies and project plans.



Always ask: Where does the sensor More help data actually land? Does it include enriched cost attributes
needed for holistic decision-making? Integrators like NTT DATA advocate embedding pricing alongside
operational data early in the pipeline to create actionable manufacturing KPIs.

Practical Steps Toward Building a Robust Manufacturing Analytics
Architecture

1. Assess Current Data Silos: Inventory data sources—ERP, MES, PLC/IoT sensors—and identify gaps, including
missing pricing/cost data.

2. Choose Your Platform: Evaluate your existing cloud investments—Azure or AWS—and consider lakehouse
tools like Azure Databricks or Snowflake.

3. Build a Landing Zone for Raw Data: Use your cloud lake to ingest all operational, transactional, and sensor
data in native format for flexibility.

4. Implement Governance and Data Modeling: Create curated, cleansed manufacturing datasets enriched
with pricing and downtime cost attributes in a warehouse or lakehouse layer.

5. Enable Use Case Pipelines: Prioritize predictive maintenance, downtime analytics, and quality improvement
ML models with your integrated data.

6. Monitor and Optimize Cost: Maintain an ongoing observability setup (metrics, logs) to manage streaming
costs and infrastructure consumption effectively.

Conclusion
Manufacturing organizations cannot afford to overlook the complexity and nuances of their data landscape. The
decision between data lake vs warehouse manufacturing architectures isn’t binary—today’s best practice is
embracing a lakehouse approach that unifies the agility of lakes with the structure and governance of
warehouses.

Companies like STX Next, NTT DATA, and Addepto demonstrate successful Industry 4.0 transformations
anchored on cloud platforms like Azure and AWS, leveraging lakehouse technologies such as Databricks and
Microsoft Fabric. But a critical safeguard is to ensure the architecture is built on comprehensive source data,
including pricing and cost attributes, to unlock true value from predictive maintenance and downtime reduction
initiatives.

https://dailyemerald.com/182801/promotedposts/top-5-data-engineering-companies-for-manufacturing-2026-rankings/


In your manufacturing data architecture journey, don’t just chase “real-time everything” without a solid foundation
in data governance, observability, and cost transparency. Ask yourself the tough questions early, starting with
where your sensor data lands and how it’s enriched. This will separate meaningful transformation from vaporware
promises.


