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GI/GI/1 Queuing Model and Task Scheduling for Mobile Edge Computing

ZHANG Ke"? ZHANG Li-Guo"?

Abstract The edge computing of internet of vehicles is confronted with some challenges, such as the unbalanced
arrangement, the service inflexible and the time delay for the real-time computing of roadside nodes. In this paper,
a new queuing model and scheduling algorithm of mobile edge computing (MEC) is proposed based on intelligent
vehicles integrating the sensing, computing and control together. The GI/GI/1 task queuing model is firstly set up
for the distributed services of vehicular networks, in which intelligent vehicles are virtualized into virtual vehicles.
Moreover, according to the Voronoi allocation algorithm, the tasks generated by virtual vehicles are allocated and
bound to intelligent vehicles. The optimal scheduling and distributed elastic service of intelligent vehicles are
presented to solve the problem of unbalanced distribution of tasks in edge computing. The simulation experiment of
the vehicle pollutant emission illustrates the effectiveness of the proposed method.
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39 < VSP 14 8.47503 0.62466 0.01672 0.00716
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Table 2 VVs calculation parameters

Task; (7) " (5) task (5) "™ () T; () T (5) T/ (5)
1=2, j=2 9:09:02 (39.8726, 116.466) 169 258 9:13:20
i=3, 7=3 9:13:37 (39.8702, 116.476) 110 80 190 9:16:47
=7, 5=1 9:16:52 (39.875, 116.475) 200 60 260 9:21:12
i=9, =6 9:21:14 (39.8787, 116.471) 52 52 9:22:06
i=12, j =3 9:22:06 (39.8767, 116.466) 60 138 9:24:24
1=15, j =4 9:24:34 (39.8705, 116.466) 43 83 9:25:57

®3IVIERREITSH
Table 3  Actual operating parameters of IV

Taskm (n) T," (n) T, (n) T, (n) Ty (n) CO2 (2) CO(g) NOx (g) HC (g)
m=25, n=1 95 178 273 9:13:35 992.78 6.76 0.81 0.51
m=>5 n= 117 76 193 9:16:50 1144.42 7.76 0.79 0.63
m=2>5, n= 202 58 260 9:21:12 426.80 2.96 0.29 0.24
m=5 n=4 0 50 50 9:22:04 590.63 4.11 0.41 0.33
m=2>5, n=5 83 63 146 9:24:32 1658.42 11.41 1.14 0.92
m=5 n=6 37 39 46 9:25:20 868.51 5.92 0.61 0.48

fjﬁ{{i}%ﬂg_’ﬁ%%ﬁﬁgi‘riﬂﬁ%’ %%Tﬂlé%‘ﬁ‘ﬁ’ff% 7 Ahmed A, Ahmed E. A survey on mobile edge computing. In:

NRALIH . T, ARG AR
6 MEC AL BT 55 RS 1.
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