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Introduction

The Message Queuing Telemetry Transport (MQTT) protocol has long been a
cornerstone of the Internet of Things (loT) due to its lightweight, publish—subscribe
architecture. As technology evolves, so does MQTT, adapting to increasingly complex
applications in Artificial Intelligence (Al) and massive—scale loT data processing. This
white paper explores the core trends shaping MQTT in 2025 and beyond, including its
evolution in transport layers, real-time data streaming, Al integration, edge—cloud

collaboration, and large—scale deployment.
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1. Protocol and Transport Evolution

The MQTT protocol is undergoing significant changes at its transport layer to enhance

performance and resilience.

MQTT over QUIC

Traditionally, MQTT operates over TCP.

However, to address challenges in unstable MQTT ‘ MQTT |

networks like those found in connected

vehicles, MQTT is shifting to QUIC, which TLS 1.2+ TLS1.3
' (Handshake)

uses UDP for a more resilient transport layer.

This transition offers a faster connection and —

lower latency, crucial for demanding ubp

IPv4 & IPv6

real-time scenarios. The protocol also |

integrates TLS 1.3 for secure handshake

procedures.

Learn how EMQ leads in MQTT over QUIC: https://www.emgx.com/en/blog/maqtt—over—quic

MQTT-Based File Transfer

MQTT is no longer limited to small packets; it now handles file transfers directly,
eliminating the need for separate tools like FTP or HTTP. This evolution supports
features such as chunked transfer, resumable uploads, guaranteed reliability, and

integration with S3 storage.

MQTT File Transfer in EMQX: https://docs.emgx.com/en/emaqx/latest/file—transfer/introdu

ction.html#file—transfer—over—mqtt

MQTT 5.1+ Evolution
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The protocol itself continues to advance with new features that reduce overhead and
enable more efficient messaging.

Key improvements include:

e Targeted messaging via Subscription Filters.

* Reduced overhead with Batch Publishing.
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2. Real-Time Bus & Streaming

MQTT is evolving from a simple messaging protocol into a real-time, stream-based, and

unified data bus for control and data processing.

MQTT/RT

This development overcomes traditional
broker performance bottlenecks. It
achieves microsecond-level latency,
making it suitable for latency—sensitive use
cases like robotics and Industrial loT (lloT).
MQTT/RT also supports peer—to—peer
architectures and is compatible with

transports like UDP and shared memory.

Learn more: https://mqtt.ai/docs/mqtt-rt/

MQTT Streams

{ Publisher { Publisher ]

! !

MQTT/RT (Domain 1)

MQTT/RT (Domain 2)

I l

Publisher J

Subscriber

MQTT Streams offers a unified protocol for all data needs, from control commands to

massive datasets. It integrates features like message replay, persistence, and

deduplication, enabling a simplified architecture by replacing systems like Kafka. This

approach reduces infrastructure complexity without sacrificing performance while

handling high—throughput data.

Learn more: https://mqtt.ai/docs/mqtt—-queues—streams/
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3. Al Integration and Edge—Cloud Synergy

MQTT is becoming a critical real-time, reliable data channel for Al applications and

edge—cloud collaboration.

Connecting Al Models with MCP over MQTT

By integrating with Model Context Protocol (MCP) and Large Language Models (LLM),
MQTT enables real-time Al service communication, even for low—power devices. This

integration allows for direct device control via Al Agents and is used in various scenarios:

* Delivering sensor data for predictive maintenance.
e Enabling intelligent, coordinated control of robot fleets.
e Efficiently connecting distributed Al models in edge computing environments.

¢ Building a highly reliable, real-time data channel for digital twin systems.

MCP (SSE)

device-1 @ EMQX App — MCP Server
MQTT MCP Over
R
MCP Server MQTT

MCP Client
(proxy for device-1,2...) en

device-2

Explore the potential of MCP in driving loT intelligence: https://www.emqgx.com/en/blog/

mcp-over—-maqtt

Edge-Cloud Collaboration: Real-time Data Mastery

MQTT serves as the local message layer between devices, gateways, and the cloud,
complementing edge computing. It enables unified connectivity, message, and stream
processing. This synergy delivers real-time automation, edge Al, and system elasticity,
even with limited cloud connectivity. MQTT facilitates data collection, command
dispatch, model updates, and remote firmware pushes. Integrated ML models at the

edge provide low-latency inference for real-time analytics.
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Unified connectivity, messaging, and streaming at the edge: https://www.emgx.com/en/s

olutions/edge—computing
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4. Scaling for Complex Ecosystems

MQTT is becoming the backbone for flexible and scalable 10T, driving deep integration

and powering massive deployments.

Serverless MQTT

Serverless MQTT offers a fully managed solution for quick prototyping and on-demand

expansion, making it suitable for small teams.

Learn more: https://www.emqgx.com/en/cloud/serverless—mqtt

Global MQTT Networks

Distributed MQTT clusters can serve clients around the world with low latency and high
availability, supporting real-time scenarios like connected vehicles and global

manufacturing systems.

Learn more: https://docs.emgx.com/en/emax/latest/cluster—linking/introduction.html#temax

—cluster—linking

Unified Industrial Data

MQTT provides a unified architecture to achieve standardized OT/IT data

interoperability and seamless integration.

Learn more: https://www.emagx.com/en/blog/four-reasons—why-you-should-adopt-mqtt—in

—unified—namespace
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Enterprise Systems Integration

MQTT is increasingly connected to enterprise platforms like Apache Kafka and
AMQP-based tools such as RabbitMQ. These integrations create flexible, end-to-end
pipelines that support real-time data processing, event-driven workflows, and

long—term analytics.

Learn more: https://www.emgx.com/en/solutions/mqtt-data—integration
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Conclusion

MQTT is transforming it from a simple messaging protocol into a robust,
high—performance data backbone for the future of Al and loT. Through innovations in
transport layers, a move toward real-time streaming, and deep integration with Al and
edge—cloud systems, MQTT is poised to meet the demands of even the most complex
and mission-critical applications. In 2025 and beyond, MQTT will continue to be a
foundational technology for building smarter, more efficient, and more resilient digital

ecosystems.
Ready to Power Your Future with MQTT?

The future of Al and loT demands a real-time, scalable, and intelligent data
infrastructure. EMQX provides the powerful, proven MQTT platform to meet these

challenges head-on.

Start your free trial today: https://www.emgx.com/en/platform

Connect with our experts for more information: https://www.emqgx.com/en/contact
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EMQ is a global leader in unified MQTT and Al-driven data solutions. Building on
its pioneering role in MQTT technology, EMQ is at the forefront of integrating Al to
enhance real-time data processing, analysis, and automation across connected

devices and digital systems.

Powered by the high—-performance EMQX Platform and a suite of enterprise—grade
solutions, EMQ enables seamless data collection, transformation, storage, and
intelligent control at scale. Its flagship EMQX Platform is trusted by industry
leaders such as Verifone, Lotus Cars, SAIC Volkswagen, and Ericsson to handle
mission—-critical, Al-enhanced data workloads with unmatched efficiency and

reliability.

To learn more, please visit: https://www.emgx.com/en
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