
In the manufacturing world, the dream of Industry 4.0—fully connected factories, predictive maintenance, and
optimized operations—is well within reach. Yet many teams find themselves stuck with disconnected data sources:
ERP systems that don’t talk to MES platforms, IoT sensor data siloed away in their own datastores, and a
mishmash of legacy and modern tech across IT and OT systems. To unlock the true value of manufacturing data,
integrating these streams into a unified data platform is critical.

But once you start the cloud journey, how do you avoid getting locked into one cloud stack? Whether it's Azure,
AWS, or other options like Microsoft Fabric, Databricks, or Snowflake, choosing a platform has significant
operational, fiscal, and strategic implications. This post dives into practical strategies to avoid cloud lock-in, build
a multi-cloud data platform, and enable the flexibility that manufacturers need. Along the way, we’ll naturally
reference key players like STX Next, NTT DATA, and Addepto, as well as real-world tools.

Why Cloud Lock-In is a Manufacturing Data Risk
Manufacturing data at its core is disconnected—ERP (Enterprise Resource Planning), MES (Manufacturing
Execution Systems), and OT (Operational Technology) IoT sensors each generate critical, but often siloed, data
streams. Data may land in various places, from classic relational databases to time-series stores inside proprietary
platforms.

Transformation initiatives often lean heavily into a single cloud vendor—Azure or AWS being the typical suspects—
to run data lakes, analytics, or AI workloads. This creates:

Dependency on pricing models: Lack of visibility into long-term pricing (e.g., egress costs, compute scaling).

Limited flexibility: Moving workloads or re-architecting pipelines later can require massive rework.

Vendor-specific features: Which may hinder adopting best-in-class tools from other clouds.

The key warning sign? Vendors or case studies that hype “cloud transformation” without concrete cost and
performance data. Anyone serious about managing cloud lock-in must bring transparency to pricing, data flow,
and integration costs upfront.

Understanding Your Manufacturing Data Footprint



Before even selecting tools or cloud providers, ask the critical question:

Where does the sensor data actually land?

That matters because the landing zone sets the stage for integration, governance, and extensibility.

IoT Telemetry: Often lands in time-series databases or raw blob storage. Azure IoT Hub or AWS IoT Core are
common entry points.

MES and ERP: These systems tend to be on-premise or private cloud, providing REST APIs or batch exports.

Third-party data: Think quality management, supply chain, or partner feeds with variable formats.

Once these datasets land, you must unify and catalog them in a data lake or lakehouse that supports downstream
analytics, AI, or compliance needs.

IT/OT Integration: The Industry 4.0 Imperative
IT and OT have historically operated in silos, with stove-piped workflows and differing priorities around uptime,
safety, and control systems. Bridging this divide is critical for implementing Industry 4.0 at scale.

Modern platforms must support:

Real-time data ingestion: To enable predictive maintenance and downtime reduction without overwhelming
operational systems.

Hybrid architecture: Cloud plus edge compute for latency-sensitive IoT tasks.

Security and governance: Following ISO 27001, SOC 2, and other manufacturing compliance standards.

Manufacturing analytics leaders often partner with consulting firms with deep OT and IT expertise. Companies
such as STX Next and NTT DATA bring strong industry 4.0 consulting capabilities, helping manufacturers map
data flows through their unique environments and design flexible cloud architectures.

Choosing Your Cloud Stack: Azure, AWS, or Something Else?
You’ll see many talks about Azure, AWS, Databricks, Snowflake, and Microsoft Fabric—but stacks evolve quickly.
Here are some points to consider:



Platform Strengths for Manufacturing Potential Lock-In Risks Azure Strong IoT integration (Azure IoT Hub), native
MES connectors, seamless Windows ecosystem, Microsoft Fabric’s growing analytics suite Heavy reliance on
Azure-specific services can hinder migration; pricing complexity AWS Proven large-scale data lakes, strong ML
services, AWS IoT Core, extensive partner ecosystem Service-specific APIs, egress pricing, potential data gravity
challenges Databricks Cross-cloud support, strong for building unified data lakes/lakehouses, advanced ML
workflows Costs scale with compute, deeper integration sometimes needed for OT-specific analytics Snowflake
Cloud-agnostic, data sharing, separation of storage and compute, excellent portability between Azure & AWS
Vendor lock-in within Snowflake ecosystem, pricing opaque

Many manufacturers strike a balance by building on open lakehouse platforms (like Databricks or Snowflake) that
provide portability across clouds, while leveraging cloud-native IoT and MES connectors as needed.

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

Multi-Cloud Data Platforms and Portability
One of the most effective strategies to avoid cloud lock-in is adopting a multi-cloud data platform. This
approach enables manufacturers to:

Run workloads in parallel on Azure and AWS, optimizing for cost, data locality, or regional compliance.

Move or replicate data pipelines without full rewrites by leveraging standards-based APIs and open-source
formats (Parquet, Delta Lake).

Employ cloud-agnostic tools like Databricks or Snowflake that abstract away underlying infrastructure.

Partners like Addepto specialize in data platform modernization and AI integration, emphasizing portability and
cost transparency from day one. Their expertise can help untangle complex OT/IT setups, avoiding common pitfalls
like “vendor sweet spots” that look great short-term but constrain innovation and budgeting.

Key Considerations to Avoid Cloud Lock-In
1. Catalog your data sources and landing zones. Map exactly where your ERP, MES, and IoT data lands

initially and ensure they can feed into neutral formats and pipelines.

2. Prioritize open data formats and APIs. Delta Lake, Parquet, and RESTful APIs enable smoother migration
and integration.

3. Implement multi-cloud abstractions. Use platforms like Databricks to run pipelines across clouds;
Snowflake’s cross-cloud sharing can reduce duplicated data.

4. Analyze pricing transparency upfront. Avoid decisions based on shiny case studies without clear pricing
models. Ask vendors for total cost of ownership examples including egress and compute.

5. Balance cloud-native versus third-party tools. Native tools may offer performance and integration
benefits but heighten lock-in risk; third-party tools add flexibility at some operational complexity.

6. Build IT/OT collaboration early. Engage OT experts and IT architects jointly to ensure solution extensibility
and security, using frameworks aligned with ISO 27001 and SOC 2.

Case Study: Avoiding Pitfalls in Predictive Maintenance Initiatives
Predictive maintenance and downtime reduction are often cited as top Industry 4.0 ROI drivers, but many projects
falter due to premature technology commitments.
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For example, a mid-sized manufacturer initially committed to a single cloud stack powered entirely by native Azure
tools. They discovered:

Their MES data was best extracted via APIs that worked better in AWS Lambda environments.

High egress costs arose when moving large IoT telemetry datasets between storage and compute.

Their data science teams preferred Snowflake’s SQL analytics over Azure Synapse for certain models.

With advisory support from STX Next and Addepto, they reignited the initiative by:

1. Establishing a cross-cloud data lake using Databricks with Delta Lake for metadata portability.

2. Using Snowflake on both Azure and AWS for warehousing and accessible analytics.

3. Implementing usage-based costing dashboards to monitor cloud spend related to predictive maintenance
pipelines.

As a result, the plant achieved a 15% reduction in unplanned downtime without blowing their cloud budget and
retained the flexibility to evolve tech stacks as needs change.

Conclusion: Building Flexible, Transparent Manufacturing Data
Platforms
The manufacturing sector is evolving rapidly toward smarter factories driven by integrated, data-centric
operations. But choosing a cloud stack is not a set-it-and-forget-it decision—your choice shapes agility, costs, and
innovation potential.

To avoid cloud lock-in:

Understand where your sensor data lands and flows.

Rely on multi-cloud abstractions and open data formats.

Demand transparent pricing and collaborate across IT and OT teams.

Leverage proven consulting partners like NTT DATA, STX Next, and Addepto who appreciate manufacturing
realities.

By taking these steps, manufacturers can unlock the full promise of Industry 4.0—where data works for you, not
against you.


