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Service Image Placement Mechanism Based on the Logical Fog Network
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ABSTRACT

For the resolution of the latency problem of the cloud center-based cloud computing, fog computing was proposed that allows end
devices to offload computations to nearby fog nodes. In the fog computing, virtualized service images are placed on fog nodes and,
if service images are placed close to end devices, the duplicate service image placement problem may occur. Therefore, in this paper,
we propose a service image placement mechanism based on the logical fog network that reduces duplicate service images by considering
the pattern of collected service requests. For the performance evaluation of the proposed mechanism, through simulations, we compare
ours with the on-demand mechanism placing a service image upon the receipt of a service request. We consider the performance factors

like the number of service images, the number of non-accommodated service requests, and the network cost.
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Table 1. Notations

Notation Description
S The set of service types, S= {sg51;---:54}
F The set of fog nodes, F= {fof1,---:f4}
U The set of end devices, U= {ugu,,...;u.}
X The matrix of service image placement,
- {1, if s;is placed on f;
K 0, otherwise
D The matrix of service requests,
d = {1, ifu,requests s
K 0, otherwise
Gi The maximum capacity for service images in f;
M The connectivity matrix of the logical fog
network
e {1, ifu;is a descendant of f;
v 0, otherwise
R The matrix of the number of service requests per
service type, R= DX M
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Fig. 1. An Example of a Physical Network
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Fig. 2. The Logical Fog Network Corresponding to (Fig. 1)
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