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Abstract

We study an edge— cloud MEC market with InPs and an SP under multi—hop transmission delays and finite
compute capacities. For given wholesale prices, the SP jointly decides task admission/assignment and
CPU frequency provisioning via a multi-cut generalized Benders decomposition (MGBD) solver. InPs then
update prices by best responses with convex operational costs, enabling evaluation of profit, admission
ratio, and utilization.

I . Introduction

Edge— cloud MEC reduces service latency by
moving computation closer to users, but it also creates
a market where infrastructure owners and service
providers interact strategically under capacity and
delay constraints. We consider a three-tier setting in
which InPs announce wholesale prices for computing
capacity and an SP procures resources to admit and
serve tasks. Our focus is a solver—consistent
simulation workflow: shortest—path multi—-hop
transmission delay modeling, an SP-layer MINLP
solved by multi-cut GBD for joint
admission/assignment and frequency allocation, and
InP best-response pricing with convex cost— load
coupling. This design connects MEC system modeling
with principled MINLP optimization tools used in
wireless resource allocation research.

II. Method

We consider an edge— cloud MEC market with a set
of tasks and InPs (one cloud and multiple edge nodes).
Each InP announces a wholesale price and provides
limited CPU frequency capacity. The physical network
1s modeled as a weighted graph, where link weights
represent hop transmission delays. For each task— InP
pair, the end-to—end transmission delay is obtained by
the shortest-path delay in the graph, which captures
multi—hop routing effects commonly emphasized in
edge computing systems.

II. Conclusion

This study builds a solver-consistent simulation
framework for an edge— cloud MEC market with
multi—hop delays. The SP layer is solved via multi—cut
GBD for joint admission/assignment and frequency
allocation, and the InP layer follows best-response
pricing with convex operational costs. The framework
enables reproducible comparisons on  profits,
admission ratios, and capacity utilization, and can be
extended to multi-SP competition and reliability—
aware reservations.
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