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Abstract

As the convergence of artificial intelligence and the Internet of Things accelerates, many companies today use AloT
extensively in their industrial sites to increase competitiveness and efficiency. In industrial areas, computing-intensive
and resource-intensive network edges are efficient, but resource capacity and power budgets require management
methods that can increase low latency and energy efficiency. This paper proposes a virtualized resource
allocation-based AloT resource management technique that can simultaneously optimize the model performance(accuracy
and robustness) and resource cost of AloT resource management. The proposed method uses Lyapunov optimization
theory to minimize bottlenecks in edge and cloud resources to perform continuous learning at a low cost-efficiently. In
addition, the proposed technique continuously updates weights in the constant learning model of AloT resources to
minimize processing delays and network overhead of resources through virtualization resource allocation.
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Table 1. AloT resource process algorithm

Input = AloT resources collected from loT devices
Output @ Updating resources in edge queues resource
and cloud queues resource

Initialize the control parameter, edge queue, cloud queue
for each time slot do
if Receive AloT resource from loT devices then
Check the current edge queue
Compare AloT resource received from other AloT
resource with resource database
Store and update the AloT resource
else
Request AloT resource received from other AloT
resource
end if
for each application do
if edge queue > control parameter then
let admission control = 0;
joint transmission scheduling, edge resource
provisioning and cloud resource provisioning
else
let admission control = cloud queue;
end if
Update the edge queue and the cloud queue
end for
Convert each block to replication
if Generate hash values for odd/even resource
Add to first and last of multiple hash chains
Verification of integrity of loT Edge resource
else
Regenerate hash values for odd/even
end if
end for
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Table 2. Experimental parameter setup

Parameter Value
The transmit/receive power 0.05W / 0.1W
The network coverage radius 25m
The static circuit power 0.01W
The available bandwidth 5MHz / 25MHz
The power of noise -174dBm/Hz
Input data size 4 kbits/s
Delay threshold 5s
Link capacity 10 Gbps
Poisson lambda 85%
Data generation span 5 min
The unit price of energy 0.1 Token/J
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Table 3. Parameter values of algorithm

Algorithm Parameter Value
R Regularization strength(C) : 10
Solver : L-BFGS penalty : L2
SUM Regularization parameter(C) : 0.001, 0.01, 1, 10
Kemel : rbf Probability : true
KNN Number of neighbgrs : 3~5 Weights :
uniform
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Performance 1 2 3 Total
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1 2 3 4 | Avg. | 1 2 3 4 | Avg. | 1 2 3 4 | Avg.
Efficiency(%) |71.70 | 72.27 | 73.06 | 74.17 | 72.80 | 72.44 | 72.99 | 74.11 | 74.44 | 7350 | 74.13| 74.85| 7541 | 76.10| 75.12| 74.05
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Table 5. Analyze variance DNN by scinario
Roun Accuracy(%) Precision(%) Recall(%) F-Score(%)
LR KNN SWM LR KNN SWM LR KNN SVM LR KNN SWM
Scenario| 1 82 89 ez 87 90 9% 86 89 A 85 89 93
1 2 85 R 95 86 91 9% 0 87 9% 81 0 95
3 81 86 % 85 89 93 88 0 91 34 86 92
4 86 88 92 88 R 91 84 89 93 86 88 A
Roun Accuracy(%) Precision(%) Recall(%) F-Score(%)
LR KNN SVM LR KNN SWM LR KNN SVM LR KNN SVM
Scenario| 1 82 89 % 87 90 9% 86 89 A 85 89 93
2 2 85 R 95 86 91 9% 0 87 9% 81 0 95
3 81 86 % 85 89 93 88 0 91 34 86 92
4 86 88 92 88 R 91 84 89 93 86 88 A
Roun Accuracy(%) Precision(%) Recall(%) F-Score(%)
LR KNN SVM LR KNN SWM LR KNN SVM LR KNN SVM
Scenario| 1 82 89 % 87 90 9% 86 89 A 85 89 93
3 2 85 R 95 86 91 9% 0 87 9% 81 0 95
3 81 86 9% 85 89 93 88 0 91 84 86 X
4 86 88 92 88 R 91 84 89 93 86 88 A
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