In the rapidly evolving landscape of Industry 4.0, manufacturers are eager to harness data to improve operations
—from predictive maintenance and downtime reduction to supply chain optimization. But a recurring question
remains at the forefront: Do | need edge computing for manufacturing analytics? This question is more than just
a technical curiosity; it shapes your entire data architecture strategy, influences cost, and determines how

effectively you exploit Operational Technology (OT) data alongside Information Technology (IT) systems.

In this post, we'll explore the nuances behind the decision to adopt edge computing, clarify common industry
pitfalls—such as opaque pricing models—and discuss how to integrate your disconnected manufacturing datasets.
We'll also spotlight technologies and companies that provide real-world solutions, including STX Next, NTT DATA,
and Addepto, alongside cloud tools like Azure, AWS, Databricks, and Snowflake. Strap in as we de-mystify edge vs.
cloud strategies for manufacturing analytics, all while keeping an eye on practical implementation and governance

fundamentals.

Understanding the Manufacturing Data Disconnection Challenge

One of the biggest hurdles to unlocking value in manufacturing analytics is the sheer disconnect between data
generated at various levels of the factory floor and the enterprise systems. Manufacturing data often
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rankings/ lives fragmented across:

* ERP (Enterprise Resource Planning): Business process data such as inventory, procurement, and finance
* MES (Manufacturing Execution System): Real-time production tracking, scheduling, and quality control

* loT sensors and PLCs: Machine-level and operational technology data

This separation creates silos that hinder comprehensive analytics. For effective Industry 4.0 adoption, integrating IT

and OT data is critical. But here’'s where the debate on cloud versus edge computing heats up.

What's Edge Computing and Why Does It Matter for Manufacturing?
Edge computing

In manufacturing environments, edge computing can provide:
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Lower latency: Real-time operations benefit from processing without cloud round-trips.

Reduced bandwidth: Only summarized or relevant data is sent to the cloud, minimizing data

transfer costs.
Reliability: Edge devices can continue processing when network connectivity to the cloud drops.

Security controls: Certain sensitive OT data may need to remain on-premises due to policy or

compliance.

Conversely, centralized cloud platforms offer massive scalability, easy integration with advanced

analytics, and consolidated governance—so it’s not a one-size-fits-all scenario.

Common Mistake: Ignoring Pricing Transparency in Edge vs. Cloud
Decisions

A flaw often seen in vendor dialogues and case studies—whether from big providers or consultancies

like STX Next, NTT DATA, or Addepto—is omission of pricing information. Many sources tout “real-time”

or

“fully integrated” solutions but fail to provide concrete TCO (Total Cost of Ownership) or pricing

metrics. This lack of transparency makes it difficult for manufacturing plants to realistically assess ROl or

budget appropriately.

Organizations must demand accurate pricing data that includes:

Cloud service fees (compute, storage, ingress/egress)

Edge hardware costs and maintenance overhead

Software licensing for analytics platforms (e.g., Databricks, Snowflake, Microsoft Fabric)
Network connectivity—and related costs when scaling globally

Operational expenses for observability and security compliance

Without these details, decisions around edge computing for manufacturing analytics can be based on

hype rather than solid economics.



IT/OT Integration: The Heart of Industry 4.0

Successful Industry 4.0 implementations hinge on uniting OT data streams with IT systems. Here’s what

that means in practice:
¢ OT Data Processing: Sensor data from machines, typically collected via PLCs, SCADA, or other
industrial protocols
¢ IT Data Integration: Business and enterprise data residing in ERP, MES, or cloud databases

* Analytics Stack: Platforms that consume this combined data set for advanced insights

Where does the sensor data actually land? This is a crucial question manufacturers must ask. For many,

OT data may initially reside in local historians or edge gateways before federating with cloud storage.

Companies like NTT DATA often emphasize hybrid architectures that enable processing at the edge
while syncing key insights to large-scale platforms like Azure or AWS. On the other hand, digital-native
companies such as STX Next may build flexible pipelines that leverage modern cloud data platforms—
such as Snowflake combined with Databricks—for cleansing, transforming, and analyzing the

heterogeneous data.

Stack Choices: Azure, AWS, Databricks, Showflake, and Microsoft
Fabric

Choosing the right technology stack for your manufacturing analytics hinges on existing IT investments,

integration needs, and data governance requirements. Let’s overview some key options:

Platform Strengths Typical Use Cases Edge Compatibility Azure + Microsoft Fabric Strong OT
integration, unified analytics and governance, native edge-to-cloud pipelines Factories with Microsoft
ecosystems looking for integrated data lake, warehouse, and real-time analytics Azure loT Edge
supports deploying workloads on-premises AWS Robust edge services (AWS Greengrass), broad loT
portfolio, mature analytics suite Manufacturers wanting scalable cloud with hybrid edge extensions and
wide third-party integrations AWS loT Greengrass enables edge processing devices Databricks +
Snowflake Powerful lakehouse architecture, machine learning workflows, extensive ETL capabilities

Complex data transformation and predictive maintenance analytics combining cloud and edge sourced



data Edge integration requires custom connectors or gateways

Addepto, specializing in Al-driven analytics, often couples these technologies to build predictive
maintenance and downtime reduction systems, focusing on reliability and clarity in OT/IT data

surfaceability.

Use Case: Predictive Maintenance and Downtime Reduction

One of the most tangible benefits of combining edge and cloud analytics in manufacturing is predictive
maintenance. By continuously monitoring sensor data, the system predicts failures before they occur,

thereby minimizing unexpected downtime.
Edge computing can play a pivotal role here:

* Processing sensor data in milliseconds to flag anomalies locally
* Triggering immediate corrective actions without cloud lag

* Filtering and aggregating data before sending it upstream to cloud-based Al models for refined

pattern recognition

This hybrid approach leverages the speed of edge with the scalability and deep learning models

available in cloud platforms like Azure Machine Learning or AWS SageMaker.

Key Questions to Determine If Edge Computing Fits Your
Manufacturing Analytics

1. What is your latency tolerance? Can your analytics wait seconds, minutes, or hours, or do you need

near-instant decision-making on-site?
2. How reliable is your network connectivity? Frequent outages favor edge processing.

3. What is your data volume and sensitivity? High data throughput and sensitive data may justify

local processing and storage.

4. What are the integration points? Does your existing MES, ERP, or OT stack mesh well with cloud

services, or do you require edge gateways for protocol translation?

5. Have you quantified costs thoroughly? Both cloud and edge come with direct and indirect costs—

ensure you demand transparent pricing.

Final Thoughts: Edge Computing Is Not a Silver Bullet

Manufacturing analytics architectures are highly contextual. While edge computing manufacturing use
cases have clear advantages in latency, bandwidth, and autonomy, they must be balanced with the

scalability, governance, and innovation speed enabled by cloud platforms like Azure and AWS.

Always start with where your sensor data lands and flows—whether that’s an on-prem historian, edge
gateway, or cloud bucket. Assess your IT/OT integration maturity and don't shy away from demanding
hard numbers and pricing clarity from vendors and partners. Companies like STX Next, NTT DATA, and
Addepto are shaping pragmatic implementations that marry the best of edge and cloud—always with

an eye on reducing downtime and enabling data-driven manufacturing.

Remember: It is not about edge versus cloud in isolation. It's about creating a coherent architecture

aligned with your manufacturing goals, technology ecosystem, and budget realities.



