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Modern Real-Time Data Pipelines for Medical Device Manufacturing

OVERVIEW

Improving collaborated with Medtronic to modernize their manufacturing capabilities by
implementing real-time data pipelines. The initiative's primary goal was to transition from
manual, paper-based data collection methods to an automated process using Kafka and
Confluent tools. This project aimed to enhance data visibility, operational efficiency, and
decision-making processes on the factory floor, ultimately leading to improved productivity and
reduced costs.

BUSINESS PROBLEM

Medtronic faced significant challenges in their manufacturing processes due to outdated data
collection methods. They relied heavily on manual entry and paper whiteboards to track
production metrics, leading to inefficiencies, data inaccuracies, and delays in reporting. This
lack of real-time visibility and automation hindered their ability to optimize production lines,
manage equipment downtime effectively, and meet production goals.

OUR APPROACH

To address Medtronic's challenges, we implemented a modern real-time data pipeline solution
using Kafka and Confluent. Our approach included capturing real-time data from loT equipment
and Manufacturing Execution Systems (MES) on the factory floor with MQTT and ingesting that
data into Kafka. We streamed that data for reporting and automation and then developed
Kafka Streams applications with business logic to provide actionable insights and ensure
seamless data flow across various systems. This setup aimed to standardize data collection,
enhance visibility, and enable predictive maintenance.

BUSINESS BENEFITS
¢ Improved Data Visibility: Real-time data streaming provided instant insights into
production metrics, allowing for timely decision-making.
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e Enhanced Operational Efficiency: Automated data capture reduced manual entry errors
and streamlined reporting processes.

e Cost Savings: Elimination of manual data entry and increased production line uptime
resulted in significant cost reductions.

e Optimized Production: Better data visibility enabled Medtronic to identify bottlenecks and
optimize production lines for higher throughput.

e Predictive Maintenance: Real-time data allowed for early detection of equipment issues,
reducing downtime and maintenance costs.

e Scalability: The implemented solution could easily scale to accommodate additional
production lines and sites.

TECHNOLOGIES AND METHODOLOGIES USED
e Kafka: Central to the real-time data streaming and integration process.
e Confluent Cloud: Provided managed Kafka services to ensure reliable and scalable
streaming infrastructure.
e Java: Used for developing stream applications and integrating various systems.
¢ Power Bl: Employed for analytics and reporting to visualize production data.
e Ignition: Captured operational equipment efficiency metrics and integrated with Kafka.
e MAQTT: Facilitated data capture from loT devices on the factory floor.

PARTNERSHIPS

The project involved close collaboration with the Confluent team for data streaming
infrastructure support. Medtronic also worked with Critical Manufacturing and Ignition to
design and integrate their specific solutions into the broader data pipeline framework. These
partnerships ensured that the solution was robust, scalable, and tailored to Medtronic's unique
manufacturing needs.

LESSONS LEARNED

1. Scalability Planning: Early designs should account for future scaling to avoid performance
degradation when adding new sites.

2. Standardization: Establishing standardized data models and naming conventions is crucial
for aggregating data across multiple sites.
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3. Effective Use of Partnerships: Leveraging expertise from partners such as Critical
Manufacturing, Ignition, and Confluent can significantly enhance the solution's robustness.

4. Patient Transformation: Understanding and aligning with the client's current capabilities
and gradually introducing advanced practices ensures smoother transitions.

5. Predictive Capabilities: Real-time data enables predictive maintenance, reducing
downtime and improving overall efficiency.

6. Continuous Improvement: Regularly reviewing and optimizing stream applications and
data integration points is essential for maintaining high performance.

CONCLUSION

The collaboration between Improving and Medtronic resulted in a transformative upgrade to
Medtronic's manufacturing capabilities. By implementing modern real-time data pipelines, we
helped Medtronic achieve improved data visibility, operational efficiency, and cost savings. The
successful integration of Kafka and Confluent technologies enabled seamless data flow and
scalability, setting the foundation for future advancements in their manufacturing processes.
This had, and continues to have, a profound impact in shaping Medtronic’s ability to seamlessly
scale their manufacturing of life-changing and life-saving medical devices while maintaining the
highest level of quality. Overall, this project highlights Improving's expertise in delivering
innovative and impactful real-time data solutions tailored to our clients' unique needs.
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