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INTRODUCTION MOTIVATION

e Fog computing extends cloud capabilities to the e Centralized resource management approaches
network edge, enabling low-latency services for loT are insufficient to handle these IloT-Fog
applications (e.g., smart cities, autonomous vehicles). limitations.

e However, fog resources are limited, heterogeneous, e Consequently, there is a need for
and shared among loT devices. decentralized solutions, such as Multi Agent

e At the same time, fog nodes may fail, become System (MAS).
overloaded, or join and leave unpredictably, especially e Therefore, we focus on addressing resource
in open, large-scale environments. allocation problem between 10T and Fog

e Resource Allocation problem aims to assign fog layers by integrating MAS with proposing an
resources to IloT tasks efficiently to minimize or efficient coordination mechanism between loT
maximize objectives and Fog agents.

OBJECTIVE

e Developing a scalable MAS with an efficient coordination mechanism using Contract Net Protocol (CNP) that
can handle conflicting objectives, adapt to dynamic environments, and operate in open networks with

frequent topology changes.

TOWARDS A MULTI-AGENT APPROACH FOR FC

Our optimization problem: how to dynamically allocate fog resources to 10T task requests in a large-scale, fair,
and decentralized manner such that (1) no fog node is overloaded, (2) global social welfare is maximized

Based on Ductor, S., & Guessoum, Z. (2018)., we propose two critical modifications for agents’ decisions in the
basic CNP:
1.Fog decision: “Can | make a proposal?” => Host Overload Prevention

e 2.10T decision: “Which proposal should | accept?” => Social Choice Theory [ loT Agent ] [ Fog Agent ]
CFP ;
PROPOSE
REFUSE

REJECT

e Gy ———=C0l LEL

REFERENCES

S. Ductor and Z. Guessoum, "A Coordination Mechanism to Replicate Large-Scale Multi-agent Systems,” 2018 IEEE/ACM 13th International Symposium on Software
Engineering for Adaptive and Self-Managing Systems (SEAMS), Gothenburg, Sweden, 2018, pp. 130-136

Juhua Wu. Contract net protocol for coordination in multi-agent system. In 2008 Second International Symposium on Intelligent Information Technology Application,
volume 2, pages 1052-1058. IEEE, 2008

Harsh Prasad, Sapa Arpita, Anjan Bandyopadhyay, Dipti Dash, and Sujata Swain. Dynamic resource allocation using auction technique in fog computing. In 2024 Asia
Pacific Conference on Innovation in Technology (APCIT), pages 1-7. IEEE, 2024



