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Abstract In the MQTT protocol, if the retained flag of a message published by a publisher is set, the
message is stored in the broker as a retained message. When a new subscriber performs a subscribe,
the broker immediately sends the retained message. This allows the new subscriber to perform updates
on the current state via the retained message without waiting for new messages from the publisher.
However, sending retained messages can become a traffic overhead if new messages are frequently
published by the publisher. This situation could be considered an overhead when new subscribers
frequently subscribe. Therefore, in this paper, we propose a retained message delivery scheme by
considering the characteristics of the published messages. We model the delivery and waiting actions
to new subscribers from the perspective of the broker using reinforcement learning, and determine the
optimal policy through Q learning algorithm. Through performance analysis, we confirm that the
proposed method shows improved performance compared to existing methods.
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1. M2

IoT (Internet of Things)] HOZ 0T A|¥S ¥
3 e TREZE0] AET E=YE UTHI,2)
o] F 7FiX ovA &&HQ FHeR Qs MQTT
(Message Queuing Telemetry Transport) T2 EZ
o] de-facto EFC2 THHI J}3]. MQTTE At
E Az 9 & eEWO|H T thgt ool A ARSE L
o™ AWS (Amazone Web Service) @ GCP
(Google Cloud Platform)s thst S5 ZEHE0
A A¥E T JH4E-6].
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2. Markov Decision Process (MDP)

G
By

Fig. 1914 AAGE A|A"] mdox 33k 7]5t
O = Retained MAIA] &9 24 FHE A5
3] Markov Decision Process (MDP) 2&l-2 AJ5HH
thZa} gol A, HA, Holgg, B4 9 HE E
g 4= SItHo-121.

Retained
Messages
@ "msg;” @storeI 1
generated at 7 0@;
kb
} (®action
b @ publish
T “msg,”
Publisher with 7 Broker

5 E

New Subscriber New Subscriber

[Fig. 1] MQTT Operation with New Subscribers
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