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4 Resource allocation

® Tasks scheduling

& Service Level Agreement (SLA)

" Task management

8 NP-hard

® Genetic algorithms(GA)

particle swarm optimization (PSO) algorithm
1 Whale optimization algorithm(WOA)

12 Harris hawks optimization(HHO) algorithm
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Figure 1. The three-layer architecture of the Internet of Things[18]
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Figure 3. Different scheduling methods in the Internet of Things[21]
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Figure 5. Main indicators in timing[22]
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Figure 8. Dung moving by dung beetles
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Figure 9. Dung moving by dung beetles
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Figure 11. Conceptual model of boundary selection strategy
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Figure 12. Suggested flowchart for task scheduling
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Table 1. Implementation-related parameters related to resources

Specification Amount
Client Clients Count [60, 120]
Hosts Count 6
CPU capacity [100, 5000]
Physical Machine Storage 1TB
Network Bandwidth 10 Gb/s
RAM size 6 GB
VMs count 25
CPU capacity [100, 5000]
Storage 20 GB
Virtual Machine RAM size 1GB
Network Bandwidth 1 Gb/s
Processor Xen
Processors’ count 1
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Figure 13. Comparison of accuracy, sensitivity and accuracy in predicting resource status in HPC2N dataset
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Figure 14. Comparison of accuracy, sensitivity and accuracy in predicting resource status in NASA dataset
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Figure 17. Comparison of delays in the implementation of task scheduling
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Abstract

The Internet of Things has grown significantly in the past few years, and many intelligent objects have been
connected to it. Cloud computing is a data processing system in the Internet of Things. However, the servers in the
cloud computing paradigm are usually located at a long physical distance from the Internet of Things devices. The
high latency caused by long distances cannot effectively implement real-time Internet of Things applications. Edge
and fog computing has emerged as a popular computing technology in the field of the Internet of Things. One of the
critical challenges of the Internet of Things is the problem of scheduling tasks in the fog and cloud layer. In the
proposed method, the LSTM neural network allocates free resources, and the dung beetle optimization algorithm is
used to schedule tasks optimally in the cloud and fog layer. Experiments show that in the HPC2N data set, the
accuracy, sensitivity, and precision of the proposed method for predicting the state of resources are equal to 94.72%,
93.21%, and 91.64%, respectively. In the NASA data set, the proposed method's accuracy, sensitivity, and precision
in resource allocation are 95.68%, 94.61%, and 92.37%, respectively. The proposed method is more accurate in
allocating resources for scheduling than the RNN, 1DCNN, and MLP methods. The Makespan index of the
proposed method shows a lower and better value in task scheduling than the AO_AVOA, AVOA, PSO, HHO, and
FA methods.

Keywords: Cloud layer, Dung beetle optimization algorithm, Fog layer, Task scheduling, Internet of Things.
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