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The Nervous System of

Industrial loT

Why lloT runs on MQTT

From publish-subscribe basics to real-world industrial deployment —

the protocol powering connected factories worldwide.
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WHERE MQTT CAME FROM

Born in the oil field — built for
the industrial edge

® Developed in 1999 by IBM engineers to monitor remote oil pipelines over

satellite links with severe bandwidth and power constraints.

® Core design goal: transmit sensor data reliably over unstable, low-bandwidth

connections with the smallest possible message overhead.

® Standardized as ISO/IEC 20922 in 2016; now the backbone protocol for loT

and lloT platforms across every major cloud provider.

® Deployed today in smart manufacturing, energy grids, logistics, and

building automation at a scale of billions of connected endpoints.
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HOW MQTT WORKS
Publish-subscribe via broker:

decoupled, scalable, asynchronous

o Message broker — the central hub. Publishers send data to it; subscribers

receive from it. No direct device-to-device connections reqguired.

® Topics — hierarchical address strings (e.g. factory/line-3/temp) that route
messages to the correct subscribers with wildcard support.

® Telemetry model — devices publish without knowing who consumes;

consumers subscribe without knowing the data source. Full decoupling.

@ Thousands of edge devices can connect simultaneously without peer-to-peer

complexity, network storms, or bandwidth congestion.
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6 CORE ADVANTAGES OF MQTT

Why industrial engineers

choose MOTT over alternatives

® Lightweight & efficient — 2-byte minimum fixed header; negligible overhead on

constrained MCUs and cellular links.

@ Bidirectional communication— brokers push data to devices instantly; no polling,

no wasted bandwidth on empty responses.

® Massive scalability — a single broker handles millions of concurrent connections
with horizontal clustering.
® QoS levels 0/ 1 /2 — configurable delivery guarantees from fire-and-forget to

exactly-once, matched to operational risk tolerance.

® Resilient by desigh — persistent sessions and retained messages survive network

interruptions without data loss.

® Security-ready — native TLS, username/password authentication, and certificate-

based device identity built into the specification.
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INDUSTRIAL APPLICATIONS

MOTT iIn production: three

high-impact deployment scenarios

e Smart building automation:. HVAC, lighting, and access control
unified on one MQTT backbone; real-time occupancy-driven control reduces

energy consumption by 20-30%.

e Industrial manufacturing: PLC and sensor telemetry streamed via
MQTT to MES and SCADA platforms, enabling predictive maintenance
and live OEE dashboards.

® Energy monitoring & smart grids: distributed generation assets
(solar, storage, substations) coordinated through MQTT brokers for

millisecond-level grid balancing and demand response.
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MQTT vs. MODBUS

Complementary protocols —

not competitors

e Modbus operates at the field level: deterministic master-slave
polling between PLCs and sensors over RS-485 or Ethernet/TCP.

e MQTT operates at the data transport layer: asynchronous

publish-subscribe from edge gateways up to cloud and analytics platforms.

® Best-practice lloT architecture uses Modbus at the device layer and

MQTT at the cloud layer — connected by an industrial protocol gateway.

® \Vaisvch gateways translate Modbus RTU/TCP natively to MQTT, enabling
legacy field devices to feed modern platforms without re-wiring or

rip-and-replace.
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GETTING MQTT INTO PRODUCTION

Four decisions every lloT

architect must make

e Broker selection — cloud-managed (AWS loT, Azure loT Hub) vs.
on-premise (Mosquitto, EMQX) based on latency, data-sovereignty,
and cost requirements.

o QoS level — QoS 0 for high-frequency telemetry; QoS 1 for control
commands; QoS 2 for critical transactions such as alarms and setpoint

changes.

e Topic hierarchy design — a structured tree (site/area/line/device/metric)
prevents subscriber chaos and simplifies access-control rule management

at scale.

e Security baseline — mutual TLS plus ACL-based topic permissions are
the minimum acceptable security posture for any industrial MQTT deployment.
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The factories winning the next
decade are not the ones with
the most sensors — they are
the ones whose sensors are
actually talking to each other.

Explore Modbus-compatible industrial networking solutions at maisvch.com

Contact our team: sales@maisvch.com



