In the journey toward Industry 4.0, manufacturers face a common and stubborn challenge: data silos. Enterprise
Resource Planning (ERP), Manufacturing Execution Systems (MES), and 10T sensor data often live in disconnected
worlds, making it difficult to glean actionable insights from a unified perspective. Despite the proliferation of data
platforms and cloud services, establishing a coherent unified data model manufacturing remains elusive for

many.

In this article, we'll dive deep into the challenges and solutions around ERP MES loT integration, explore the ideal
data platform architecture, and touch on practical considerations—especially how to avoid the common pitfall
of missing pricing data in your source systems. We'll reference proven tools and platforms like Azure, AWS,
Databricks, Snowflake, and highlight the role of firms like STX Next, NTT DATA, and Addepto in this landscape.

The Manufacturing Data Disconnect: ERP, MES, and loT as Separate
Islands

Manufacturing enterprises have traditionally leveraged strong but siloed systems:

* ERP (Enterprise Resource Planning): Manages business processes—inventory, procurement, finance, human

resources.

* MES (Manufacturing Execution System): Controls production workflows, quality, and operational

performance within the plant.

* loT Sensors and OT (Operational Technology): Collects real-time machine data such as temperature,

vibration, and throughput.

Despite their individual power, these systems rarely talk directly to each other. The result? Fragmented data that

complicates decision-making:

* ERP may know when orders arrive but lacks real-time production status.

® MES provides shop floor control but doesn’t capture broader business context like pricing or supply chain

impact.

* |oT sensors flood with streaming data, but its value is diminished without context from MES or ERP.

This disconnect impairs core Industry 4.0 goals such as predictive maintenance, downtime reduction, and agile

production scheduling. The solution: unified data models that bridge ERP, MES, and loT.

Why IT and OT Integration Is Key for Industry 4.0

Effective ERP MES loT integration is as much about culture and process as technology. Historically, IT and OT
teams have operated in distinct domains. IT focuses on business applications and corporate data, often driven by

security and compliance. OT emphasizes plant reliability and real-time control systems.

Modern manufacturing’s Industry 4.0 transformation demands these groups collaborate seamlessly. Sharing data

across the IT/OT boundary enables:
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® End-to-end visibility — from raw materials to finished goods and delivery.
® Predictive analytics across assets and supply chains.
® Optimized production with minimal downtime.

® Faster root cause analysis during failures.

Bringing data together also supports compliance standards such as ISO 27001 and SOC 2 by creating governed,

auditable data platforms that serve operational and business stakeholders alike.

Building a Unified Data Model: Core Elements
Unifying ERP, MES, and loT data into one model dailyemerald requires architectural clarity and a layered approach.

1. Data Ingestion and Landing Zone: Where does the sensor data actually land? This is a fundamental but
often overlooked question. Sensor and MES data streams typically land first in message brokers or edge

databases before flowing to the cloud. ERP data arrives in batch or API-driven extracts.

2. Data Lake Layer: A cloud-based data lake (e.g., Azure Data Lake Storage or AWS S3) consolidates raw
datasets in their native formats, enabling flexible schema evolution and decoupling storage from compute.

3. Data Processing and Transformation: Using platforms such as Databricks (on Azure or AWS) or Snowflake,
raw data can be cleaned, structured, and enriched—applying business logic and timestamps, correlating
sensor readings with MES events, and adding ERP master data.

4. Unified Data Model Layer: A curated, standardized schema that aligns ERP product, order, and pricing data
with MES manufacturing events and |oT sensor measurements. This serves as the “single source of truth” for
analytics and Al.

5. Semantic Layer and Bl/Analytics: Tools like Microsoft Fabric or AWS QuickSight deliver accessible

dashboards and ML models for use cases like predictive maintenance, downtime reduction, and supply chain

optimization.

Note on Pricing Data in ERP: A Common Pitfall

One mistake | see often during ERP MES loT integration conversations is neglecting pricing and cost data from

ERP in the unified model. Manufacturing analytics without cost context gives an incomplete picture. For example:
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* Tracking downtime hours is useful, but without knowing the cost per hour or product-specific margins, the

ROI on downtime reduction initiatives remains ambiguous.

® Production volumes linked to raw material prices help identify true inefficiencies rather than just volume

variance.

Always ensure pricing data is extracted and modeled alongside operational data for more actionable insights.

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

Several platforms dominate unified manufacturing data solutions, each with advantages and trade-offs.
Platform Strengths Considerations Azure + Databricks + Microsoft Fabric

¢ Tight integration with Microsoft ecosystem and Azure 1oT services.
® Strong governance and security capabilities supporting ISO 27001.

® Microsoft Fabric streamlines end-to-end analytics with lakehouse paradigm.

Potentially higher licensing complexity.

® Requires expertise in Azure and Databricks pipelines.
AWS + Snowflake + AWS loT

® Flexible and scalable infrastructure with global reach.

Snowflake's multi-cloud data sharing and zero-copy cloning.

Strong real-time ingest using AWS loT Core and Kinesis.

Snowflake can add to cost if usage spikes.
® |ntegration across multiple services requires tight orchestration.
Leading consulting and development firms such as STX Next, NTT DATA, and Addepto frequently partner with

manufacturers to architect and implement these solutions, blending deep domain knowledge with platform

expertise.



Use Case Spotlight: Predictive Maintenance and Downtime Reduction

One of the highest-value payoffs from unified factory data lies in predictive maintenance. By correlating ERP
maintenance schedules, MES downtime records, and real-time loT vibration or temperature readings,
manufacturers can:

* |dentify early warning signs of machine failure before breakdowns occur.

® Optimize maintenance timing, reducing unnecessary interventions.

* Quantify downtime costs by linking operational interruptions with pricing data.

* Continuously improve asset utilization and production efficiency.

Analytics built on unified data models bring clarity—cutting through noise to actionable insights, unlike siloed

reports or vague Al promises lacking tangible metrics.

Final Checklist for Your Unified Data Model Manufacturing Initiative

1. Map all data sources carefully: include ERP pricing and cost data, MES event logs, and loT sensor readings.
. Define the data landing zone: clarify where raw sensor data lands and how it's ingested.

. Ensure IT/OT collaboration: involve both sides early to align governance, security, and operational needs.
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. Choose cloud platforms wisely: balance features, developer skills, licensing costs, and governance

requirements.
5. Build a common data model: unify terminology and schema across systems for seamless analytics.

6. Prioritize use cases with clear ROI: avoid vague transformation goals; focus on measurable outcomes like

downtime reduction.

Conclusion

Unifying ERP, MES, and loT data into a single model is foundational to realizing Industry 4.0's promise of smart,
agile manufacturing. While the journey involves technical complexity and organizational change, modern cloud
platforms such as Azure and AWS, combined with data tools like Databricks, Snowflake, and Microsoft Fabiric,

enable scalable architectures.

Remember, the winning projects emphasize rigorous data architecture: asking “Where does the sensor data
actually land?”, incorporating critical ERP pricing data, and fostering strong IT/OT integration. Partnering with
experienced firms like STX Next, NTT DATA, and Addepto can accelerate your path from disconnected silos to

unified insights that drive real business value.



