
MintEDGE: Multi-tier Simulator for Energy-aware
Strategies in Edge Computing

0.Abstract
Edge computing offers fast response times by moving computing resources to
the network’s edge. However, the widespread deployment of edge computing
raises concerns regarding its sustainability. We present MintEDGE, a simula-
tion framework that models a fully configurable edge-enabled cellular network
empowering researchers to design and assess energy-saving strategies for edge
computing. MintEDGE is released under a permissive MIT license.

0.Design Choices
•Modular Orchestrator: Orchestrator tasks are easily replaceable, especially place-
ment algorithms or AI-related tasks.

•Agnostic w.r.t. the Radio Access Network: We provide a high abstraction level that
makes MintEDGE lightweight and easy to adapt to other RANs.

•Configuration flexibility: MintEDGE provides fully configurable hardware, applica-
tions and workloads.

• Simulation of large-scale realistic scenarios: MNOs extend their services across vast
geographical areas. MintEDGE is designed with a focus on efficiency.

• Energy consumption with easy-to-replace models: MintEDGE puts its focus on the
energy consumption associated with placement strategies.

•Realisticmobilitymodelling: MintEDGE allows to customizemobility patterns (lever-
aging SUMO [1]) and to represent the non-random behaviours of the population.
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0.Network Model
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0.Energy Model
Energymodel based on LEAF [6] adding boot energy. Linear energymodel: lightweight
but accurate. Easy to replace with other models, such as non-linear relation between
data and energy consumption.
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0.Evaluation and Results
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0.Conclusions
MintEDGE is an open-source simulator that enables the research community to
explore energy-aware strategies in edge computing. This work describes the ar-
chitecture andmodelling of MintEDGE and demonstrates its ability to simulate
large-scale scenarios obtaining energy andQoSmetrics. We plan to improve the
efficiency of MintEDGE by parallelizing user processes and using less storage to
save results. Moreover, we plan to make it easier to use.

0.References
[1] Pablo Alvarez Lopez, Michael Behrisch, Laura Bieker-Walz, Jakob Erdmann, Yun-Pang Flötteröd, Robert Hilbrich, Leonhard Lücken, Johannes Rum-

mel, Peter Wagner, and Evamarie Wießner. Microscopic Traffic Simulation using SUMO. In Proc. of IEEE ITSC, Maui, Hawaii, USA, November 2018.

[2] Elías Del-Pozo-Puñal, Félix García-Carballeira, and Diego Camarmas-Alonso. A scalable simulator for cloud, fog and edge computing platforms
with mobility support. Futur. Gener. Comp. Syst., 144:117–130, 2023.

[3] ETSI. MEC 003-V2.2.1-Multi-access Edge Computing (MEC); Framework and Reference Architecture, December 2020. pp. 1–21, vol. 1.

[4] Redowan Mahmud, Samodha Pallewatta, Mohammad Goudarzi, and Rajkumar Buyya. iFogSim2: An extended iFogSim simulator for mobility,
clustering, and microservice management in edge and fog computing environments. J. Syst. Soft., 190, August 2022.

[5] Cagatay Sonmez, Atay Ozgovde, and Cem Ersoy. EdgeCloudSim: An environment for performance evaluation of Edge Computing systems. In Proc.
of IEEE FMEC, Valencia, Spain, 2017.

[6] Philipp Wiesner and Lauritz Thamsen. LEAF: Simulating large energy-aware fog computing environments. In Proc. of IEEE ICFEC, Melbourne,
Australia, 2021.

ACMMobiCom ’23
Madrid, Spain October 2-6, 2023ACMMobiCom ’23
Madrid, Spain October 2-6, 2023

This work is funded by MCIN/AEI and EU’s ERDF (project PID2021-123627OB-C52), EU’s ESF (Grant 2019-PREDUCLM-10921), the JCCM (project SBPLY/21/180501/000195), UCLM (2023-
GRIN-34056) and the EU ”NextGenerationEU/PRTR”, MCIN, and AEI (Spain) under project IJC2020-043058-I and MCIN/AEI (ERDF, EU) under grant PID2022-142332OA-I00. The authors
from UT acknowledge the support of the Faculty of EEMCS under the research grant EERI: Energy-Efficient and Resilient Internet.


