Manufacturing is rapidly evolving with Industry 4.0 initiatives pushing the boundaries of automation, data
integration, and intelligent operations. Yet one persistent challenge remains: how to effectively integrate disparate
data sources—ERP, MES, and loT sensor data—into a cohesive system that supports real-time insights and
predictive analytics. MLOps in manufacturing is no longer just a buzzword; it is a critical framework to
operationalize machine learning models that drive predictive maintenance, quality optimization, and downtime

reduction.

In this post, we'll explore what MLOps means specifically within manufacturing, the common pitfalls companies
face like missing pricing data in case studies, and how key players like STX Next, NTT DATA, and Addepto are
helping industrial companies implement scalable MLOps solutions. We'll also highlight technology stacks featuring

Azure, AWS, Databricks, Snowflake, and Microsoft Fabric that power these initiatives.

The Manufacturing Data Disconnect: ERP, MES, loT

Manufacturing environments are notoriously complex from a data perspective. Typically, the operational
technology (OT) side manages machine data through SCADA and Manufacturing Execution Systems (MES), while
the IT side handles enterprise processes via ERP systems. Add to this the explosion of 0T sensors streaming high-

frequency telemetry, and you have a data integration headache of epic proportions.

* ERP Systems: Manage resources, procurement, inventory, and workforce.
* MES: Bridge the gap between the shop floor and business systems, facilitating production workflows and
quality tracking.

® loT Sensors: Deliver real-time machine state, environmental conditions, energy consumption, and more.
However, these systems rarely speak the same language or operate on a common data platform. This siloed setup
leads to:

* Fragmented datasets that limit holistic analysis.

* Delayed insights due to batch-oriented reporting cycles.

® Challenges deploying and monitoring scalable ML models across heterogeneous data sources.

Where, then, does the sensor data actually land? Connecting OT sensor data with IT enterprise data in a secure,

governed, and scalable cloud environment is foundational to applying MLOps within manufacturing.

Industry 4.0 and the IT/OT Integration Imperative

Industry 4.0's promise lies in seamlessly integrating operational technology with IT systems—enabling Al-driven
decision-making in production, maintenance, and supply chain management. But operationalizing Al requires
more than model development; it demands maturity in MLOps processes including deployment, monitoring,

retraining, and governance controls.

According to leading IT consultancies like NTT DATA and engineering services companies like STX Next and

Addepto, successful IT/OT convergence showcases:

1. Standardized Data Ingestion Pipelines: Using edge gateways or protocols like OPC-UA to harvest sensor

data efficiently.

2. Robust Cloud Landing Zones: Data lakes and warehouses with built-in security and compliance checks.



3. Unified Data Modeling: Harmonizing ERP, MES, and sensor data ontologies to create a single source of
truth.

4. Automated ML Pipeline Orchestration: Continuous integration/deployment (CI/CD) of models embedded

into production workflows.

5. Real-Time Monitoring and Alerting: End-to-end observability including model performance and data drift

detection.

Built-in data drift controls are especially critical in manufacturing environments where sensor wear, changes in raw

materials, or new process parameters can quietly degrade model accuracy.

Choosing the Right MLOps Stack: Azure, AWS, Databricks, Snowflake,
and Microsoft Fabric

There is no one-size-fits-all dailyemerald technology solution for MLOps in manufacturing, but some architectures

stand out because of their scalability, security, and vendor ecosystem support.

Technology Strengths Use Case in Manufacturing MLOps Azure (Synapse, Data Factory, ML) Native integration
with Microsoft Fabric, Azure loT Hub, scalable ML infrastructure End-to-end pipelines from loT ingestion to model
deployment; strong for companies already in Microsoft ecosystem AWS (S3, SageMaker, l1oT Core) Robust
industrial 10T services, scalable training and deployment, mature monitoring tools Best for highly distributed
manufacturing environments demanding real-time inference and automation Databricks Lakehouse Unified
analytics platform combining data engineering and ML with Delta Lake Ideal for merging time-series sensor data
with MES logs for predictive modeling at scale Snowflake Elastic cloud data warehousing, multi-cloud support, data
sharing capabilities Used for advanced analytics and federated data access across suppliers and plants Microsoft
Fabric End-to-end analytics platform integrating data engineering, data warehousing, and business intelligence

Emerging option for manufacturing enterprises focusing on integrated analytics and governance

One persistent oversight when evaluating or promoting these stacks is the failure to include transparent pricing
data. Manufacturing companies often struggle with cost predictability when projects scale—from gigabytes of
high-frequency loT data ingestion to model inference in edge compute environments. Vendors and consultancies

alike should strive to provide detailed, scenario-based cost estimates to avoid surprises.


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

Typical MLOps Use Cases in Manufacturing

Predictive Maintenance and Downtime Reduction

Machine breakdowns incur significant costs and propagate delays across the supply chain. Predictive maintenance
models, deployed via MLOps pipelines, utilize sensor telemetry combined with historical maintenance and failure

records to predict anomalies well before breakdowns occur.

Model Deployment Monitoring becomes indispensable here. Detecting data drift—such as changes in vibration

signatures or temperature patterns—ensures models remain reliable and trigger timely alerts.

Quality Control and Yield Optimization

Combining MES quality inspection data with production parameters and environmental sensors enables models to
flag quality deviations early. Continuous retraining pipelines can adjust models when new materials or processes

are introduced.
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Supply Chain Forecasting

Integrating ERP demand data with production throughput and real-time machine status allows ML models to

improve material reorder timing and production scheduling.

How Companies Like STX Next, NTT DATA, and Addepto Support
Manufacturing MLOps

Established consultancies and Al service providers have deep experience navigating the complexities of

manufacturing MLOps:
* STX Next emphasizes scalable Python-based MLOps frameworks integrating seamlessly with Azure and AWS,
enabling rapid prototyping and production deployment.

* NTT DATA brings comprehensive IT/OT integration expertise, coupling cloud platforms with proprietary

industrial data ingestion and security models to accelerate Industry 4.0 transformations.



e Addepto focuses on building robust data pipelines and governance controls that prioritize secure model

deployment, monitoring, and data drift detection tailored to manufacturing scenarios.

These partners understand that the ultimate success of manufacturing MLOps depends as much on organizational

culture and cross-team collaboration as on technology.

Best Practices for Manufacturing MLOps

e Start with a Clear Data Strategy: Identify where sensor data actually lands. Ensure data quality and lineage
for every input.

* Integrate IT and OT Teams: Foster collaboration early to align on KPls, security requirements, and

operational constraints.

¢ Adopt Incremental Deployment: Pilot models in semi-controlled environments before full production

rollout.

¢ Implement Data Drift Controls: Use automated monitoring dashboards and alert systems for retraining

triggers.

* Prioritize Governance and Compliance: Leverage built-in cloud security features and adhere to ISO 27001,
SOC 2 standards.

¢ Demand Pricing Transparency: When evaluating platforms or vendors, insist on detailed cost breakdowns

including ingestion, storage, compute, and MLOps orchestration fees.

Conclusion

MLOps in manufacturing is a powerful enabler for Industry 4.0, but realizing its benefits requires solving the classic
manufacturing data disconnect, implementing strong IT/OT integration, and choosing a scalable technology stack
that supports continuous model deployment and monitoring. Leading companies like STX Next, NTT DATA, and
Addepto are forging the path, leveraging platforms such as Azure, AWS, Databricks, Snowflake, and Microsoft

Fabric to accelerate Al-driven transformation.

Most importantly, manufacturing organizations must demand reliable pricing transparency, invest in governance,
and embed data drift controls to ensure their ML models deliver sustained business impact in the face of evolving

plant realities.

By addressing these challenges head-on, MLOps becomes more than a trend—it becomes the core operational
framework that unlocks predictive maintenance, quality improvements, and smarter supply chains for modern

manufacturing enterprises.



