2 A
\’ 7 T lhideicd
or production

inteligence

EDGE DEVICES AND
EDGE COMPUTING

Revolutionizing Data Management

JSL Automation GmbH

Marlene-Dietrich-Strale 5
D-89231 Neu Ulm

Phone: 0731-725-660-87
Fax: 0731-725-660-89




Executive Summary

The unprecedented growth of connected devices, real-time applications, and the industrial
Internet of Things (lloT) has created an urgent need for more efficient and localized data
processing solutions. Traditional cloud computing, while transformative, has inherent
limitations when it comes to latency, bandwidth costs, and data security. Edge computing, a
decentralized paradigm, addresses these challenges by processing data closer to its source.

JSL Connect, a data logger designed by JSL Automation, serves as an exemplary edge
computing device. It enables industries to harness the power of real-time analytics, reduce
dependency on cloud resources, and optimize operations with unparalleled efficiency. This
whitepaper delves into the fundamental principles of edge computing, the role of edge devices
like JSL Connect, and their impact on modern industries. We also explore the competitive
advantages JSL Connect provides and its potential to shape the future of edge computing.
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1. Introduction to Edge Computing

As data generation accelerates, organizations face mounting pressure to process, analyze, and
act on information with minimal delays. The traditional cloud computing model—reliant on
centralized data centers—struggles to meet these demands for time-critical applications. Edge
computing addresses these challenges by decentralizing computational tasks and bringing
them closer to the source of data generation.

1.1 What is Edge Computing?

Edge computing is a distributed architecture that processes data locally at the “edge” of the
network, where devices and sensors generate the data. Instead of relying on a remote cloud
server to handle all computation, edge computing distributes these tasks to devices, gateways,
and local servers near the data source. This minimizes latency, optimizes bandwidth usage,
and improves data security by keeping sensitive information closer to its origin.

1.2 Benefits of Edge Computing

v" Reduced Latency: Byprocessing data-locally, edge computing ensures faster decision-
making in applications like autonomous systems, healthcare devices, and industrial
automation.

v' Lower Bandwidth Costs: Filtering and processing data locally reduces the volume of
data sent to the cloud, saving bandwidth costs and minimizing network congestion.

v' Enhanced Data Privacy: Sensitive data can be processed locally, mitigating risks
associated with transmitting confidential information over public networks.

v Resilience in Disconnected Environments: Edge devices can function independently or

in intermittently connected environments, ensuring continuity in remote or critical
applications.
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2. Edge Devices: The Building Blocks of Edge
Computing

Edge computing relies on a wide variety of devices, collectively known as edge devices. These
devices are equipped with the necessary computational power, storage, and connectivity to
analyze and process data independently or in conjunction with other systems.

2.1 Types of Edge Devices

Edge devices range from simple loT sensors to complex, multifunctional hardware capable of
running advanced analytics. Common examples include:

e |oT Sensors: Devices that collect raw data such as temperature, pressure, or motion.

e Edge Gateways: Devices that aggregate and preprocess data from multiple sensors
before transmitting relevant insights to the cloud.

e Industrial Controllers: Devices embedded within_ machinery to monitor and control
operations in real time.

e Data Loggers: Devices like JSL Connect, which combine data collection with advanced
processing capabilities to enable localized decision-making.

2.2 Characteristics of Effective Edge Devices

v’ Interoperability: Seamless integration with diverse systems, sensors, and
communication protocols.

v' Processing Power: Sufficient computational resources to handle real-time data
analytics.

v Reliability: Rugged, durable designs for operation in industrial and remote environments.

v' Energy Efficiency: Optimized for low power consumption, especially in remote
applications.
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3. JSL Connect: Redefining Edge Computing

JSL Connect, developed by JSL Automation, is a next-generation data logger that exemplifies
the capabilities of edge computing. Designed for industrial and commercial applications, it
enables businesses to optimize operations, improve efficiency, and reduce costs by leveraging
localized data processing.

3.1 Core Features of JSL Connect

Real-Time Data Processing:
Equipped with edge computing capabilities, JSL Connect processes data on-site, enabling
instant decision-making without delays caused by cloud communication.

Advanced Analytics at the Edge:
The device supports customizable algorithms, allowing users to perform predictive analytics,
anomaly detection, and trend analysis locally.

Versatile Connectivity Options:
JSL Connect supports industry-standard communication protocols, including MQTT, Modbus,
and OPC UA, ensuring compatibility with existing systems and loT ecosystems.

Compact, Industrial Design:
Built to withstand harsh conditions, JSL Connect is ideal for deployment in environments such
as factories, construction sites, and energy facilities.

Edge-to-Cloud Integration:
While capable of local processing, JSL Connect seamlessly integrates with cloud platforms,
ensuring that key insights are shared across enterprise systems when required.

Data Security and Encryption:

JSL Connect employs edge-level encryption protocols, ensuring the integrity and
confidentiality of processed data.
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3.2 Technical Specifications

v" Processor: High-performance ARM-based architecture.
v’ Storage: Up to 256GB of onboard storage for data logging and analytics.
v' Connectivity: Supports Wi-Fi, Ethernet, and cellular networks.

v" Power Consumption: Optimized for energy-efficient operations in remote deployments.

4. Applications of JSL Connect in Industry

JSL Connectis designed to address a wide range of challenges across industries. Its versatility,
robust design, and advanced features make it indispensable for organizations striving to
modernize operations.

4.1 Smart Manufacturing

Condition Monitoring:
JSL Connect continuously monitors machine health, detecting abnormalities before they
result in failures.

Predictive Maintenance:
Edge-based analytics enable predictive maintenance, reducing downtime and extending

equipment lifespan.

Operational Efficiency:
By analyzing data locally, manufacturers can optimize production lines in real time.

4.2 Renewable Energy and Utilities

Energy Optimization:
Monitor energy consumption patterns and identify inefficiencies using real-time data.

Solar and Wind Monitoring:
Track energy generation performance and environmental conditions with high precision.
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4.3 Transportation and Logistics

Fleet Management:
JSL Connect processes telemetry data locally, enabling real-time route optimization and
vehicle health monitoring.

Supply Chain Visibility:
Provides detailed insights into logistics operations, reducing delays and improving service
quality.

4.4 Environmental Monitoring

Air Quality Monitoring:
Collect and analyze data on pollutants and emissions in urban or industrial settings.

Water Quality Assessments:
Edge devices like JSL Connect enable real-time detection of contaminants in water systems.

5. The Future of Edge Computing with JSL
Connect

Edge computing is poised to reshape the digital landscape as industries embrace smarter,
more localized solutions for managing data. JSL Connect is uniquely positioned to lead this
transformation, with the potential to integrate emerging technologies and further enhance its
capabilities.

5.1 Emerging Trends in Edge Computing

Al at the Edge:
Combining edge devices with artificial intelligence enables more advanced analytics, such as
image recognition and predictive modeling.

5G Networks:

With ultra-low latency and high-speed connectivity, 5G will enhance the performance of edge
devices like JSL Connect, enabling even faster data processing.
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Sustainability:
Edge computing’s ability to optimize energy use aligns with growing demands for
environmentally responsible technologies.

5.2 JSL Automation’s Commitment to Innovation

JSL Automation continues to invest in research and development to ensure JSL Connect
remains at the forefront of technological advancements. Future updates aim to incorporate
machine learning algorithms, enhanced security protocols, and expanded connectivity options.

6. Conclusion

Edge computing represents.a-monumental shift in how organizations process and utilize data.
By reducing latency, enhancing security, @and enabling real-time insights, edge devices are
empowering industries to become more agile and.efficient. JSL Connect is at the heart of this
revolution, providing a robust, reliable, and innovative solution for edge data processing.

As industries continue to adopt edge computing, JSL Connect will play an increasingly vital role

in driving operational excellence, reducing costs, and unlocking new possibilities in data-driven
decision-making.
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/. About Us

JSL Automation GmbH We were founded in 2012 as an independent engineering office for
robots and automation, based in Neu Ulm, Bavaria. We have gained over ten years of
experience in the very demanding field of software control and robot technology. Our projects
spread through established companies in the automotive and packaging industries, CNC
machines, and assembly plant construction.

"Simple and logical automation" - it's the basic guideline of our company and our services. We
are happy to assist you as a competent partner in the implementation of your automation plans
for control and robotics. Many businesses nowadays tend to rely heavily on automation and
streamlined workflows to boost productivity and efficiency. Our team boasts a wealth of
experience in crafting personalized automation strategies that cater to your unique business
needs. Moreover, we have a wide-ranging network of partners at our disposal, allowing us to
provide effective assistance with the successful implementation of these plans.
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Please note that all information provided in this document by JSL Automation GmbH is based on current knowledge about
topic “Edge Devices and Edge Computing”. This document is intended exclusively for the addressee or client. Any processing,
exploitation, duplication, and/or commercial distribution of the work is only permitted with the consent of JSL Automation GmbH.
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