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Understanding the Role of Automation and Industrial Computing in Modern
Manufacturing

In today’s rapidly evolving industrial landscape, the fusion of automation and industrial computing—known in

French as automatismes et informatique industrielle—has  become the cornerstone of competitive
manufacturing. Companies that master this synergy can achieve unprecedented levels of efficiency, precision, and
flexibility. Among the pioneers driving this transformation is Fresnel, a leading provider of integrated automation
solutions that bridge the gap between legacy systems and the next generation of smart factories.

The Evolution of Automation: From Manual to Digital

Automation has been a driving force behind industrial progress for over a century. Initially, it involved simple
mechanical devices that replaced repetitive manual tasks. The introduction of programmable logic controllers
(PLCs) in the 1960s marked a turning point, enabling more sophisticated control of industrial processes. Today,
automation is deeply intertwined with information technology, giving rise to the field of industrial computing.

Key Milestones in Industrial Automation

1. Mechanical Automation (1800s—1940s): Early factories relied on mechanical linkages and clockwork systems
to coordinate production.

2. Electromechanical Control (1940s—-1960s): The advent of electric motors and relays allowed for more reliable
and scalable automation.

3. Programmable Logic Controllers (1960s—1980s): PLCs replaced hardwired relay logic, offering flexibility and
ease of reprogramming.

4. Distributed Control Systems (1990s): DCS architecture integrated multiple PLCs and SCADA systems for
large-scale industrial plants.

5. Industrial Internet of Things (2010s): Sensors, cloud connectivity, and edge computing introduced real-time
analytics and predictive maintenance.

6. Industry 4.0 (2020s): Cyber-physical systems, digital twins, and autonomous production lines are redefining
manufacturing paradigms.

What Is Industrial Computing?

Industrial computing refers to the deployment of computer systems, software, and networking technologies within
industrial environments to control, monitor, and optimize processes. It encompasses a broad spectrum of
technologies, including:

« Embedded Systems: Microcontrollers and microprocessors that run real-time applications.

SCADA (Supervisory Control and Data Acquisition): Software platforms for high-level supervisory control.
HMI (Human-Machine Interface): User interfaces that provide operators with real-time data and control.
MES (Manufacturing Execution Systems): Systems that track production on the shop floor.

¢ 10T Sensors: Devices that collect data on temperature, pressure, vibration, and more.

* Edge Computing: Local data processing to reduce latency and bandwidth usage.



Fresnel: A Leader in Automation and Industrial Computing Solutions

Fresnel has built a reputation for delivering comprehensive automation solutions that seamlessly integrate
hardware, software, and services. Their portfolio spans:

e PLC Programming and Integration: Custom logic design tailored to specific process requirements.
Industrial Networking: Robust Ethernet/IP, Profinet, and Modbus networks that ensure reliable data flow.
SCADA and HMI Development: Intuitive dashboards that provide real-time visibility into plant operations.
IoT and Edge Solutions: Scalable sensor networks and edge processors for predictive analytics.

¢ Cybersecurity: End-to-end protection against cyber threats in industrial environments.

e Consulting and Training: Expertise that helps clients transition to digital factories.

Why Fresnel Stands Out
Fresnel’'s approach is rooted in three core principles:
1. Customization: Solutions are tailored to the unique needs of each client, ensuring optimal performance.

2. Reliability: Systems are built to withstand harsh industrial conditions, guaranteeing uptime.
3. Scalability: Modular designs allow companies to expand their automation footprint without costly overhauls.

Integrating Automation with Industrial Computing: A Holistic Approach

Successful automation projects require a cohesive integration of hardware, software, and processes. Below is a
step-by-step framework for achieving this integration.

Step 1: Process Analysis and Requirements Definition

Begin by mapping out the entire production process, identifying critical control points, and defining key performance
indicators (KPIs). This analysis helps determine the necessary sensors, actuators, and control logic.

Step 2: Selecting the Right Hardware

Choose PLCs, I/O modules, and networking equipment that align with the process demands. Fresnel’s selection
includes:

» High-performance PLCs with real-time capabilities.
* Industrial-grade Ethernet switches and routers.
* Robust I/O modules for harsh environments.

Step 3: Developing Control Logic

Using ladder logic or structured text, design the control sequences that govern the machinery. Fresnel’'s engineers
ensure that logic is modular, maintainable, and compliant with industry standards.

Step 4: Building Supervisory Systems
Implement SCADA and HMI platforms that provide operators with intuitive interfaces. Features include:
¢ Real-time dashboards.
e Alarm management.
 Historical data logging.
¢ Remote access capabilities.
Step 5: Implementing Industrial 1oT and Edge Computing

Deploy sensors across the plant to capture granular data. Edge devices process this data locally, enabling rapid
decision-making and reducing reliance on cloud connectivity.



Step 6: Cybersecurity Hardening
Apply best practices such as network segmentation, secure firmware updates, and intrusion detection systems to
protect the automation infrastructure.

Step 7: Validation and Commissioning

Conduct rigorous testing to verify that all components work together seamlessly. Fresnel’'s commissioning team
ensures that the system meets performance benchmarks before full deployment.

Benefits of Automation and Industrial Computing

Adopting automatismes et informatique industrielle yields numerous advantages for manufacturers:

¢ Increased Productivity: Automated processes operate faster and more consistently than manual operations.
Enhanced Quality Control: Real-time monitoring reduces defects and ensures product consistency.
Reduced Labor Costs: Automation frees human operators for higher-value tasks.

Predictive Maintenance: Sensor data enables early detection of equipment wear, minimizing downtime.

¢ Energy Efficiency: Optimized control loops reduce energy consumption.

» Data-Driven Decision Making: Comprehensive analytics inform strategic planning.

Case Studies: Fresnel’s Impact on Industrial Automation

Case Study 1. Automotive Assembly Line

A leading automotive manufacturer sought to streamline its paint booth operations. Fresnel implemented a PLC-
based control system integrated with SCADA dashboards. The result was a 15% reduction in cycle time and a 10%
decrease in paint waste.

Case Study 2: Pharmaceutical Packaging

In a highly regulated environment, a pharmaceutical company required traceability for every packaging unit. Fresnel
deployed an MES that captured batch data, integrated with RFID tags, and ensured compliance with FDA
regulations.

Case Study 3: Energy Management in a Food Processing Plant

By integrating IoT sensors with Fresnel’'s edge computing platform, the plant achieved real-time energy monitoring.
The analytics identified inefficiencies, leading to a 12% reduction in electricity costs.

Future Trends in Automation and Industrial Computing

As technology continues to evolve, several trends are shaping the future of industrial automation:

Digital Twins
Virtual replicas of physical assets enable simulation, predictive analytics, and real-time monitoring, allowing
manufacturers to optimize processes before implementing changes on the shop floor.

Artificial Intelligence and Machine Learning

Al algorithms can analyze sensor data to detect anomalies, predict failures, and optimize production schedules,
enhancing overall plant performance.

Cyber-Physical Systems (CPS)

CPS integrate computational and physical processes, enabling autonomous decision-making and adaptive control



in complex industrial environments.

5G Connectivity

High-speed, low-latency networks will support real-time data transfer, facilitating advanced robotics and
collaborative manufacturing.

Advanced Cybersecurity Measures

With increasing connectivity, protecting industrial control systems from cyber threats will become paramount. Zero-
trust architectures and Al-driven threat detection will play crucial roles.

Implementing Fresnel’s Solutions: A Practical Guide

For companies looking to adopt Fresnel’s automation and industrial computing solutions, the following checklist can
streamline the process:

Define Objectives: Clarify what you aim to achieve—cost reduction, quality improvement, or process flexibility.
Assess Current Infrastructure: Identify legacy systems that need integration or replacement.

Engage with Fresnel Early: Collaborate with Fresnel's consulting team to develop a tailored roadmap.

Plan for Scalability: Design modular systems that can grow with your business.

Prioritize Cybersecurity: Incorporate security from the outset to protect sensitive data and operations.

Invest in Training: Equip staff with the skills needed to operate and maintain new systems.

Measure ROI: Track KPIs before and after implementation to quantify benefits.

No o~ PRE

Conclusion

The integration of automation and industrial computing—automatismes et informatique industrielle—is no
longer optional; it is a strategic imperative for manufacturers seeking to thrive in a competitive, digital-first world.
Fresnel's comprehensive portfolio, from PLC programming to IoT edge solutions, equips companies with the tools
they need to transform their operations, enhance quality, and reduce costs. By embracing these technologies and
staying ahead of emerging trends, businesses can build resilient, efficient, and future-ready factories.
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