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Abstract: In recent years, the growing Internet of Things (I0oT) has generated huge amounts of data, which has put enormous pressure
on infrastructures such as the network cloud. One of the obstacles to fog computing is how to allocate computing resources in a way that
minimizes network resources. A heuristic-based TCC ( time cost computing-power) algorithm is proposed to optimise the task scheduling
problem in genetic algorithm-based “cloud-fog” computing in this heterogeneous system, including execution time, operational cost and
total computing power resources. The algorithm is based on “ cloud-fog-end-net” hybrid computing task scheduling, and uses
evolutionary genetic algorithms as a research tool, combining the advantages of cloud computing, fog computing and genetic algorithms to
achieve a balance between latency, cost and computing power. In the hybrid computing task scheduling, this algorithm has a better
balance performance than TCaS algorithm which only considers a single metric; the adaptation value of this algorithm is 0.93% and
26.02% higher than BLA algorithm and RR algorithm respectively. The algorithm is also flexible enough to match the user’ s needs in
terms of high performance-cost-computing power, enhancing the effectiveness of the system.
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Table 1 Difference between cloud and fog computing
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Fig. 1  Cloud-fog computing system model
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Fig.2 The operation of the cloud-fog computing system
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Table 3 Parameters of each node in

a cloud-fog computing system
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BT 10 3 node
CPUr [1300,1500] [3000,5000] MIPS
¢’ [0.1,0.4] [0.7,1.0] G$/s
¢’ [0.01,0.03] [0.02,0.05] G $/MB
¢’ [0.01,0.02] [0.05,0.1] G $/MB
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Table 4 Five computing power/ability parameters

WA, AR ks [ 2% / bV
TFLOPS TFLOPS GFLOPSW Mbit/s 10PS
61.26 547.24 72.03 900. 89 8.08
137.30 545.00 40. 30 1 699. 31 12. 68
23.92 50. 62 23.91 1218. 41 3.63
20.20 350. 33 100. 00 964. 89 15.38
127. 09 640. 65 80. 45 376. 28 3.32
16. 66 88.34 13.25 467. 61 4.49
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B AL RN RIS, 7 R X 6 SR 45 i i S )
GRIRBCE N 5 R M 48 BT AL, ok e R0 2% i 1 2 B
KSR,

RS REMEEESE

Table 5 Candidate network attribute parameters

3B IR,
% 6 BLA.TCaS.MPSO KK TCC E:xB#igE
Table 6 Parameters used in BLA, TCaS,MPSO and TCC

24 BLA  TCaS MPSO TCC
BATIREL 30 30 30 30
e 1
FIEE AR/ T e 30 100 100 100
T 69
28 M 90% 90% ¢ =e;=1.5 90%
AR 1% 1% w=1 1%
T 500 500  [0.05,0.1] 500

R7T BERSHA
Table 7 Mathematical symbol description
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Fig.3 Fitness values for six networks as

the number of tasks increases
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Fig.4 TRT values for different algorithms

as the number of tasks increases
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Fig.5 Fitness values for different algorithms
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algorithm as the number of tasks increases when

the TCC algorithm o = 1
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Fig.7 TC/RunTime values for different algorithms

as the number of tasks increases

0.69
0.68 | CPUr=[1 300,1 500]
@ —— CPUr=[1 500,2 000]
P -~ CPUr=[1 000,1 500]
7 —4— CPU=[500,1 500]
b
# 067
&
o "
& womx [ O S
0.66
A e e

40 86 120 160 200 250 300 350 400 450 S(I)O
EEHE
Bl 8 Rl ALS5 Ea B IR R 25 1158
CPUr %t i )38 Jo7 3 {H
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fog computing as the number of tasks increases
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