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ISO 10721 2 Updated Version

Understanding ISO 10721-2: An In-Depth Overview

ISO 10721-2 is a crucial standard within the realm of industrial communication, particularly focusing
on the communication protocols used in automation systems. As industries increasingly move
toward interconnected systems and smart automation, standards like ISO 10721-2 become vital in
ensuring interoperability, safety, and efficiency. This article offers a comprehensive exploration of
ISO 10721-2, its scope, applications, benefits, and how it integrates with other standards in
industrial automation.

What Is ISO 10721-2?

Definition and Purpose

ISO 10721-2 is part of the ISO 10721 series, which specifies protocols for industrial communication
networks. Specifically, ISO 10721-2 focuses on the protocols for the communication between
automation devices, ensuring seamless data exchange across different manufacturers and systems.

The standard aims to:

- Facilitate interoperability among diverse automation equipment
- Enhance real-time data exchange capabilities
- Improve system reliability and safety
- Support scalable and flexible automation solutions

Historical Development and Adoption

Since its inception, ISO 10721-2 has undergone several revisions to adapt to technological
advancements. It has been widely adopted in industries such as manufacturing, process control,
building automation, and robotics, owing to its robust framework for device communication.

The standard is recognized globally, with adoption by leading automation equipment manufacturers
and system integrators aiming to meet international compliance requirements.

Core Features and Technical Specifications of ISO 10721-2

Communication Protocols and Data Handling
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ISO 10721-2 defines specific protocols for:

- Data transmission and reception
- Message formatting
- Error detection and correction mechanisms
- Device addressing and identification

The protocol supports both cyclic and event-driven communication modes, enabling devices to
communicate efficiently based on operational needs.

Layered Architecture Model

The standard adopts a layered architecture similar to OSI model principles, comprising:

- Physical Layer
- Data Link Layer
- Network Layer
- Application Layer

Each layer has defined functions to streamline communication, facilitate troubleshooting, and
promote compatibility.

Supported Data Types and Services

ISO 10721-2 supports various data types, including:

- Digital signals
- Analog signals
- Complex data structures

It also defines services such as:

- Read/write operations
- Alarm and event reporting
- Diagnostic messaging

Applications and Use Cases of ISO 10721-2 in Industry
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Industrial Automation and Control

ISO 10721-2 is extensively used in manufacturing plants for connecting programmable logic
controllers (PLCs), sensors, actuators, and human-machine interfaces (HMIs). Its reliable
communication protocols enable real-time control and monitoring.

Building Automation Systems

Building management systems (BMS) utilize ISO 10721-2 to ensure seamless integration of HVAC,
lighting, security, and fire safety systems, promoting energy efficiency and safety.

Robotics and Intelligent Systems

Robotics applications leverage ISO 10721-2 for synchronized operation and data exchange among
robotic arms, sensors, and controllers, ensuring precision and coordination.

Process Control in Industries

Chemical, pharmaceutical, and food processing industries rely on ISO 10721-2 for robust
communication channels that support complex process control requirements.

Benefits of Implementing ISO 10721-2

- Interoperability: Ensures devices from different manufacturers can communicate seamlessly.
- Flexibility: Supports scalable architectures adaptable to various industry sizes and

complexities.
- Reliability: Built-in error detection and recovery mechanisms reduce downtime.
- Real-time Performance: Optimized for low latency, enabling timely decision-making.
- Security: Incorporates security features to protect data and control commands.
- Cost Efficiency: Reduces integration and maintenance costs through standardized

communication protocols.

Integration with Other Standards and Protocols

Compatibility with ISO 15745 and ISO 9506

ISO 10721-2 often integrates with other standards such as:

- ISO 15745: Provides a reference model for automation systems.
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- ISO 9506 (FINS): Facilitates communication between different automation devices.

Such integration enhances the overall system robustness and simplifies deployment.

Relation to Industrial Ethernet and Fieldbus Protocols

While ISO 10721-2 focuses on protocol specifications, it is compatible with various physical media,
including Ethernet and fieldbus systems. This compatibility allows for flexible deployment across
different network infrastructures.

Implementation Guidelines and Best Practices

Device Configuration and Setup

- Ensure proper addressing schemes to facilitate device identification.
- Configure communication parameters, such as baud rate and message timing, based on

application needs.
- Implement security features to safeguard data integrity.

Testing and Validation

- Conduct interoperability testing with various devices.
- Validate error handling and recovery mechanisms.
- Perform performance testing under different network loads.

Maintenance and Troubleshooting

- Use diagnostic tools aligned with ISO 10721-2 standards.
- Monitor network traffic for anomalies.
- Keep firmware and software up to date to address security vulnerabilities.

The Future of ISO 10721-2 in Industry

Emerging Trends and Technologies

As the industrial landscape evolves towards Industry 4.0, ISO 10721-2 is expected to:
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- Incorporate more advanced cybersecurity features.
- Support higher data rates for multimedia and complex data.
- Enable integration with cloud computing and IoT platforms.

Potential for Standard Enhancements

Future revisions may focus on:

- Enhancing support for wireless communication.
- Improving scalability for large-scale industrial networks.
- Streamlining integration with AI-driven automation systems.

Conclusion

ISO 10721-2 plays a vital role in modern industrial communication by providing a standardized
framework for device interoperability, reliable data exchange, and system scalability. Its adoption
across various sectors?from manufacturing to building automation?demonstrates its versatility and
importance. As industries continue to innovate and embrace digital transformation, ISO 10721-2 will
remain foundational in ensuring seamless, secure, and efficient automation systems.

By understanding its core features, applications, and future prospects, engineers, system
integrators, and industry stakeholders can leverage ISO 10721-2 to build resilient and future-proof
automation solutions that meet the demanding needs of today's interconnected industrial
environments.
 
ISO 10721-2: A Comprehensive Review of the Standard for Industrial Automation Equipment

Introduction to ISO 10721-2

In the rapidly evolving landscape of industrial automation, standards play a pivotal role in ensuring
interoperability, safety, and efficiency. Among these, ISO 10721-2 stands out as a critical
component in the suite of standards designed to streamline the communication and integration of
automation equipment. This standard, developed by the International Organization for
Standardization (ISO), specifically addresses the communication protocols for industrial automation
systems, focusing on ensuring seamless data exchange between diverse devices and control
systems.

In this review, we'll delve into the intricacies of ISO 10721-2, exploring its scope, technical
specifications, real-world applications, and its significance in modern industrial environments.
Whether you're an engineer, system integrator, or a manager overseeing automation projects,
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understanding ISO 10721-2 is essential for leveraging its full potential.

Overview of ISO 10721 Series

Before focusing on part 2, it's important to contextualize where ISO 10721-2 fits within the broader
series.

What is ISO 10721?

ISO 10721 is a comprehensive set of standards aimed at defining communication protocols and
data exchange mechanisms for industrial automation systems. It covers aspects such as:

- Data formats
- Communication interfaces
- Network architecture
- Device interoperability

The series is subdivided into multiple parts, each targeting specific facets of automation
communication. These include:

- Part 1: General principles and framework
- Part 2: Protocol specifications
- Part 3: Data modeling
- Part 4: Security considerations
- Part 5: Testing and conformance

Our focus, ISO 10721-2, explicitly defines the protocol specifications?the rules and procedures that
govern how devices communicate within automation networks.

Deep Dive into ISO 10721-2

Scope and Purpose

ISO 10721-2 aims to establish a standardized protocol for exchanging control and operational data
between industrial automation devices, such as programmable logic controllers (PLCs), sensors,
actuators, human-machine interfaces (HMIs), and supervisory control and data acquisition (SCADA)
systems.

Its main objectives include:
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- Facilitating interoperability among heterogeneous devices
- Ensuring reliable and secure data transfer
- Supporting real-time communication requirements
- Simplifying system integration processes

Core Principles

At its core, ISO 10721-2 builds upon established communication principles, emphasizing:

- Layered architecture: Based on the OSI model, with clear delineation of physical, data link,
network, and application layers

- Message framing and syntax: Well-defined message structures for consistency
- Error detection and correction: Mechanisms to ensure data integrity
- Session management: Handling connections, disconnections, and data flow control
- Security features: Including authentication and encryption options (in later extensions)

Technical Specifications

Protocol Architecture

ISO 10721-2 specifies a client-server model where devices act as either clients (e.g., sensors) or
servers (e.g., controllers). Communication sessions are initiated, maintained, and terminated
following prescribed procedures.

Data Encoding and Formats

The protocol employs binary encoding for efficiency, with specific data structures for:

- Control commands
- Status updates
- Configuration parameters
- Diagnostics

This ensures low latency and high throughput, essential for industrial applications.

Communication Services

The protocol supports:

Published by: apprenticeshipfinder.org.uk Page 7 of 11



ISO 10721 2 Updated Version Vol. 2022, Issue 1

- Request-response messaging: For command execution and acknowledgment
- Asynchronous messaging: For event notifications and alarms
- Broadcast messaging: For system-wide alerts
- Bulk data transfer: For configuration files or firmware updates

Security and Safety

Although ISO 10721-2 primarily focuses on communication, it incorporates basic security features
such as:

- Authentication mechanisms to verify device identity
- Encryption protocols (optional extensions) for data confidentiality
- Access control to restrict command execution

Further security measures are often implemented through supplementary standards or extensions.

Implementation and Compatibility

ISO 10721-2 is designed for flexibility and scalability, making it suitable for small-scale systems as
well as extensive, complex automation networks. It is compatible with various physical media,
including Ethernet, serial links, and wireless connections.

Implementation typically involves:

- Firmware or software stacks conforming to the standard
- Hardware supporting the required communication interfaces
- Configuration tools for device setup and network management

Popular automation equipment manufacturers have adopted ISO 10721-2, ensuring broad
compatibility across brands.

Practical Applications of ISO 10721-2

Industrial Automation and Control

ISO 10721-2 enables control systems to communicate seamlessly with field devices, facilitating
real-time monitoring and control. Its standardized protocols reduce integration complexity, allowing
for:
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- Centralized control of multiple devices
- Remote diagnostics and troubleshooting
- Automated data collection for analysis

Smart Manufacturing and Industry 4.0

In the era of Industry 4.0, interoperability is crucial. ISO 10721-2 supports:

- Data exchange for predictive maintenance
- Integration of cyber-physical systems
- Real-time production monitoring and optimization

Safety and Compliance

The protocol's structured messaging ensures that safety-critical data is transmitted reliably, aiding
compliance with industrial safety standards.

Comparing ISO 10721-2 with Other Protocols

While ISO 10721-2 is robust, it's essential to understand how it compares to other popular
standards:

| Feature | ISO 10721-2 | OPC UA | Modbus | PROFINET |

|---|---|---|---|---|

| Protocol Type | Standardized ISO protocol | Platform-independent, service-oriented | Serial
communication | Ethernet-based industrial Ethernet |

| Interoperability | High among compliant devices | Very high, extensive ecosystem | Moderate |
High, with real-time features |

| Security | Basic, extendable | Advanced security features | Minimal | Advanced (including security
extensions) |

| Real-time Performance | Suitable for many applications | Suitable with extensions | Suitable for
simple control | Very high, real-time capable |

ISO 10721-2's strength lies in its formal, standardized approach, making it suitable for industries
requiring strict compliance and interoperability.
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Challenges and Limitations

Despite its advantages, ISO 10721-2 faces certain challenges:

- Complexity of Implementation: The detailed specifications can be daunting for small
manufacturers or integrators without specialized expertise.

- Compatibility Constraints: Not all existing devices support ISO 10721-2 natively, potentially
requiring upgrade or retrofit.

- Security Limitations: Basic security features may not suffice for highly sensitive or critical
applications; additional security measures are often necessary.

- Ecosystem Maturity: Compared to more established protocols like Modbus or Ethernet/IP, the
ISO standard's ecosystem is still maturing, with fewer off-the-shelf solutions.

Future Outlook and Developments

The ongoing evolution of ISO 10721-2 aims to address current limitations by:

- Incorporating advanced security features
- Enhancing support for wireless and IoT devices
- Improving real-time performance capabilities
- Streamlining implementation processes

Furthermore, integration with other standards like OPC UA and MQTT is anticipated to create more
versatile and robust communication frameworks.

Conclusion

ISO 10721-2 represents a significant step toward standardized, reliable, and secure communication
in industrial automation. Its detailed protocol specifications facilitate interoperability across a diverse
range of devices and systems, promoting efficiency, safety, and scalability.

For organizations aiming to future-proof their automation infrastructure, investing in ISO
10721-2-compatible solutions can yield long-term benefits, including simplified integration, improved
data management, and enhanced operational reliability.

While it requires a certain level of technical expertise for implementation, the standard's
comprehensive design ensures that industrial communication remains consistent, secure, and
adaptable to the evolving demands of Industry 4.0. As the industrial landscape continues to
embrace digital transformation, ISO 10721-2 is poised to play a pivotal role in shaping the future of
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automation protocols.
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 QuestionAnswer What is ISO 10721-2 and what does it cover? ISO 10721-2 is part of the ISO

10721 series, which specifies test methods for determining the physical and mechanical properties
of fiber-reinforced plastics. Specifically, ISO 10721-2 focuses on testing the tensile properties of
reinforced plastics. How does ISO 10721-2 differ from other standards in the ISO 10721 series? ISO
10721-2 is dedicated to tensile testing, whereas other parts of the series address properties like
flexural strength, impact resistance, and shear strength. Each part provides specific test procedures
tailored to different mechanical characteristics of fiber-reinforced plastics. What are the key testing
procedures outlined in ISO 10721-2? ISO 10721-2 outlines procedures for preparing test
specimens, setting up tensile testing equipment, and conducting tests to measure tensile strength,
elongation at break, and modulus of elasticity of fiber-reinforced plastics. Why is ISO 10721-2
important for manufacturers of fiber-reinforced plastics? ISO 10721-2 provides standardized
methods to assess the tensile properties of fiber-reinforced plastics, ensuring consistent quality,
reliable performance data, and facilitating international trade and compliance with technical
specifications. Are there any recent updates or revisions to ISO 10721-2 that manufacturers should
be aware of? As of October 2023, the latest version of ISO 10721-2 includes updates to testing
procedures for improved accuracy and safety. Manufacturers should refer to the official ISO website
or latest publications to ensure compliance with the most current standards. 
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