
Principles of Multi-Device
Communication in Industrial Switches

Article Overview

Industrial switches enable reliable, deterministic, and secure communication between multiple devices in

automation networks, forming the backbone of modern industrial control systems.

Core Principles

1. Standardized Communication Protocols Industrial switches rely on standardized protocols such as Modbus,

Ethernet/IP, PROFINET, and OPC UA to ensure seamless data exchange between devices from different

vendors. These protocols define physical connections, data formats, messaging patterns, and security

requirements, allowing sensors, PLCs, actuators, and HMIs to interoperate efficiently without custom

interfaces (Advantech) . 2. Deterministic and Real-Time Communication Industrial networks require

deterministic behavior, meaning critical control messages must arrive within guaranteed time limits. This

ensures precise coordination of processes, motion control, and safety functions. Real-time communication is

achieved through specialized industrial Ethernet MACs and high-speed internal buses that minimize latency

and jitter, supporting microsecond-level updates for robotics and motor drives (Texas Instruments) . 3.

Network Topologies and Device Roles Multi-device communication can follow master/slave (client/server) or

peer-to-peer models. In master/slave setups, a central controller polls devices and sends commands, while

peer-to-peer networks allow devices to share information equally, supporting decentralized control. Industrial

switches facilitate these topologies by managing traffic efficiently and maintaining network segmentation for

performance and security (PLCTalk) . 4. Hierarchical Network Architecture Industrial networks are often

organized into field, control, and information layers. Field networks connect PLCs to sensors and actuators

using real-time optimized protocols. Control networks interconnect PLCs, HMIs, and SCADA systems for

coordinated control. Information networks link plant-floor systems to enterprise applications and cloud

services, with industrial switches ensuring proper data filtering and security boundaries (PLC Programming) .

5. Environmental and Security Considerations Industrial switches are designed to withstand harsh conditions

such as electrical noise, temperature extremes, vibration, and contamination. Security measures include

network segmentation, functional safety compliance, and cybersecurity protections to prevent unauthorized

access while maintaining reliable communication (Cisco) . 6. Integration with Industry 4.0 and IIoT Modern

industrial switches support converged IT/OT networks, enabling predictive maintenance, real-time

monitoring, and remote access. Open networking standards like Ethernet and IP protocols allow devices to

communicate across the industrial ecosystem, facilitating digital transformation and smart manufacturing

initiatives (Cisco) .

Summary

Multi-device communication in industrial switches is governed by standardized protocols, deterministic

real-time performance, hierarchical network design, and robust security, all of which ensure reliable, scalable,
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and interoperable industrial networks. These principles are essential for achieving efficient automation,

predictive analytics, and Industry 4.0 integration.

What are different uses of network switches? A switch plays a crucial role in delivering internet connectivity

and

Proper cabling, troubleshooting strategies, and understanding devices like hubs, switches, routers, and

gateways are

Industrial Communication Essentials Learn the fundamentals of industrial communication and how to apply

them in

Devices in different VLANs that need to communicate will need a Layer 3 switch or router. Typically, devices

in a VLAN are assigned

This chapter discusses a very relevant aspect in modern automation systems: the presence of industrial

communication networks

The most important principle when selecting industrial communication is recognizing that no universal

protocol exists. Each protocol

A simplex system is one that is designed for sending messages in one direction only. This is illustrated in

figure 1. This is of limited

Moxa provides a wide range of industrial Ethernet switches that feature industrial-grade reliability, network

redundancy, strengthened

A fundamental element that networks have in common is the network switch, which helps

Advantech''s Industrial Communication Solution includes cellular routers, Ethernet switches (ATEX/C1D2

certified) and serial device

Unmanaged switches work well for small systems with limited devices. Once a control system grows beyond

a few

The switch allows multiple different communications between different pairs of devices to run over each

individual
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As someone working in manufacturing or industrial automation, you understand the critical role that industrial

Switches are networking devices operating at layer 2 or a data link layer of the OSI model. They connect

devices in a network and

Learn the core configurations and principles of industrial switches. Analyze electrical structures, actuation

mechanisms, selection

Network switches use MAC addresses to intelligently forward data packets from the source device to the

intended

Web: https://morwarreconst.co.za
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