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Constants

A The metric of throughput

Rt | The static capacity of fog node f

I't | The dynamic capacity of fog node f

Gt | The green energy generation rate at fog node f

Me | The communication capacity of link e

Le | The unit energy consumption of link e

I's The static resource requirement of service s

Ys The dynamic resource requirement of service s

is The input flow rate of service s

Os The output flow rate of service S

h(v) | The hosting fog node of vertex

b(v) | The corresponding sensing service of vertex v

i(v) | The input/parent nodes of v

o(v) | The output/child nodes of v

Lf The unit link communication energy
consumption of fog node f

Variables

Awv | The rate of flow fromutov

A binary variable indicating whether service s is
Xsf
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A binary variable indicating whether fog node f
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Shortest Green Optimal Paths Computation in Fog Cyber Physical Systems

Mohsen Heydarian

Abstract

The use of cloud computing to meet the needs of the Internet of Things (1oT) has created a cloud computing
technology. Today, fog-computing environments are a good platform for cyber physical system networks.
However, fog calculations also suffer from significant challenges. One of these challenges is achieving energy
efficiency and meeting green energy standards. The realization of the green energy framework in this
technology ensures that this new technology is environmentally friendly and makes data transfers feasible with
less energy consumption and less carbon dioxide emissions. Therefore, in this article, while studying the
existing methods, by presenting a new optimal architecture and applying it to the existing methods; we will
present a new method to reduce energy consumption in fog networks. The new method, which is based on
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proper linear programming, is called Optimal Power-Rate Routing Solution (OPRRS) and minimizes energy
consumption in data transmission path and processing units. Computer examples show that the new method
reduces energy consumption in cyber physical systems compared to previous methods.
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Green network, Fog network, Physical cyber system, Green energy, Integer linear programming

AV e THN s T a1 e oy o s bt sl Ld

Dlectronks Industrier Quarterty, Vol 11, No, L Summer 2022



