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Abstract This paper presents a group topic-based Message Queuing Telemetry Transport (MQTT)
subscription to improve the efficiency of multi-topic subscriptions in large-scale Internet of Things
(IoT) environments, where numerous sensors generate diverse topic data. Conventional MQTT requires
the broker to independently manage a large number of individual topic subscriptions and include all
filter strings in subscription requests, leading to increased message size and broker processing load. To
address these problems, the proposed scheme introduces a Group Topic Generator (GTG) module within
the broker. The GTG consolidates multiple requested topics into a single logical group topic and
manages the associated mapping information. As a result, the subscribers request multi-topic
subscriptions using only a single group topic instead of multiple individual topic lists. Meanwhile, the
broker simplifies subscription management through group-based session handling. Performance
evaluation demonstrated that the proposed scheme significantly reduces subscription delay and broker
memory usage compared to conventional MQTT.

Key Words : Group Topic, Multi-Topic Subscription, Large-Scale Internet of Things, Multi-Module
Broker, MQTT
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( Step 1. Group Creation Request |

¢ Search Group-topic for

Group Topic
Generator

Broker Message
Handler

[Topic A, Topic B, Topic C]
1-1. IF Group topic exists
-

1-2. ELSE
GROUP_REQUEST (Topic A, Topic B, Topic C)

FORWARD (Topic A,
Topic B, Topic C)

Step 2. Request Processing and
Group Topic Generation
Search Group topic for
[Topic A. Topic B, Topic CJ

Existed group topic ~ 2-1. IF Group topic exists

= group/ABC |

FORWARD (group/ABC,
New Group=FALSE)

2 2. ELSE

Generate Group topic
as group/ABC
Register New group

FORWARD (group/ABC,
New Group=TRUE)

[ Step 3. Group Topic Response
and Notification

GROUP_RESPONSE (group/ABC)

3. IF New Group == TRUE

NOTIFY Group topic to D
connected subscribers

( Step 4. Group Topic-Based Subscription

SUBSCRIBE (group/ABC)

Create Group topic session
SUBACK

[Fig. 1] Group Topic Generation and Subscription
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(Table 1) Experiment Parameters

Parameter Value

Data Rate 250 kbps

Number of Subscribers (N) 10, 20

Number of Topics per Sub (M) 10, 20, 40, 60, 80, 100

MQTT QoS Level Level 0 (At most once)

Topic String Length Individual: 7 = 9 Bytes

Group URI: 15 Bytes (sensor/group/g1)

Fixed Control Topic (Request) 31 Bytes

Fixed Control Topic (Info) 20 Bytes
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[Fig. 3] Broker Memory Burden

(Table 2) Overhead Time for Group Topic Generation

M 10 20 40 60 80 100
Time (ms) | 204.3 | 305.7 | 4549 | 601.4 | 721.7 | 870.2
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