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Abstract: With the popularization of cloud computing technology, the dynamic allocation mechanism of cloud computing
resources has become an important research field to improve resource utilization and meet the needs of diversified workloads.
The purpose of this study is to explore the dynamic allocation mechanism of cloud computing resources driven by neural network
and introduce the powerful ability of deep learning into cloud computing environment. We put forward a comprehensive
framework, which combines data collection, analysis, decision-making and implementation to realize intelligent resource
allocation. These data will be used to train BP neural network (BPNN). In order to predict the bidding price, a BPNN is designed,
which usually includes input layer, hidden layer and output layer. The number of nodes in the input layer is equal to the dimension
of the input feature, and the number of nodes in the output layer is 1, which indicates the prediction of the bidding price. Through
experiments and simulations, we verify the effectiveness of the dynamic resource allocation mechanism driven by neural network.
The results show that this mechanism can better adapt to the changing workload requirements, improve resource utilization and
reduce resource waste. In addition, it provides better performance and user experience, thus enhancing the competitiveness of
cloud computing systems.
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1. Introduction 2. Dynamic Allocation Mechanism

With the rapid development and wide application of cloud Framework of Cloud Computing
computing technology, cloud computing has become one of Resources
the key driving forces in the field of modern information . ) ) )
technology [1]. Cloud computing provides opportunities for The dynamic allocation mechanism of cloud computing
flexibility, scalability and resource sharing, enabling various resources refers. to the method§ and strategies for
applications to be deployed and run on a global scale. automatically adjusting and allocating computing, storage
However, the effective allocation of cloud computing and network resources according to actual needs in the cloud
resources has always been a challenging issue. Traditional computing environment [4]. This mechanism aims to
resource allocation methods are usually based on static rules ~ OPtimize resource utilization, improve performance and meet
or simple heuristic algorithms, which are difficult to adapt to user needs, while minimizing resource waste.
the changing workload requirements. Virtual machine (VM) dynamic allocation: This is one of

In recent years, the rapid development of deep learning and the most common resource allocation mechanisms in cloud
neural network technology has brought new opportunities and computing. By monitoring the performance and load of
challenges to the dynamic allocation of cloud computing virtual machines, the cloud platform can automa.tlcally adjust
resources. The dynamic allocation mechanism of cloud ~ the number and configuration of virtual machines to meet
computing resources driven by neural network combines the different workload requirements. This includes vertical
advantages of deep learning and cloud computing, which can expansion (changing virtual machine configuration) and
better adapt to various workload requirements, improve hgrlzontal expansion (increasing or decreasing the number of
resource utilization, and provide better performance and user virtual ma'chmes). . . '
experience [2-3]. Dynamic allocation of containers: The resource allocation

The purpose of this paper is to discuss the principle mechanism based on container technology is lighter and faster.
method and application of dynamic allocation mechanism of Containers can be migratgd between diffgrent hosts to adapt
cloud computing resources driven by neural network. We will to load changes. Container orchestration tools such as
introduce the basic concepts and key components of this Kubernetes can automatically manage the deployment and
mechanism. Through this study, we hope to provide scheduling of containers. o
researchers and practitioners in the field of cloud computing . Load balancing: The load balancer can distribute traffic to
with an in-depth understanding of the dynamic resource different servers to ensure the even use of resources.
allocation mechanism driven by neural networks, and provide According to the load balancing strategy, it can automatically

route the request to the most suitable server according to the

useful inspiration and guidance for future research and
load of the server.

application. The progress in this field will help to improve the

performance, efficiency and reliability of cloud computing Elastic storage: Cloud computing platforms usually
system, thus promoting the wider application and provide elastic storage solutions, allowing users to expand or
development of cloud computing technology. reduce storage capacity according to their needs. This allows

users to adjust the storage capacity in real time according to
data requirements.
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Intelligent decision engine: Some advanced cloud
computing resource dynamic allocation mechanisms use
machine learning, deep learning and artificial intelligence
technologies to make smarter resource allocation decisions to
improve performance and resource utilization [5].

The goal of these mechanisms is to provide enough
computing, storage and network resources according to actual
needs without wasting resources. Through dynamic allocation,
the cloud computing environment can achieve higher
efficiency, scalability and availability, thus better meeting the
needs of users [6-7].

The functions of the resource allocation mechanism
proposed in this paper are mainly realized in the provider
agent, the consumer agent and the auction intermediary. The
provider agent and the consumer agent are responsible for
providing decision support for the objects they serve, such as
initializing the bid, deciding the bidding price, submitting the
bid, scoring, etc. The auction intermediary is responsible for
collecting the bid, running the winning bid determination
algorithm, notifying the auction results, releasing the market
operation data and managing the prestige system, etc. The
system framework is shown in Figure 1.
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Figure 1. Dynamic allocation mechanism framework of cloud
computing resources

3. BPNN Training Method for Bidding
Price Decision Mechanism

BP neural network (BPNN) is a type of artificial neural
network (ANN), which is used for machine learning and deep
learning tasks. BPNN is a feedforward neural network, which
includes input layer, hidden layer and output layer. The core
idea of this network is to train the model through back
propagation algorithm, so as to learn the feature
representation of input data and make predictions.

The main components of BPNN include:

Input layer: accepts feature inputs from data sets, and each
input corresponds to a neuron in the network.

Hidden layer: one or more layers of neurons located
between the input layer and the output layer, used to learn and
extract higher-order features of data. The depth and width of
the hidden layer can be set according to the complexity of the
task.

Output layer: used to generate the final prediction result of
the model, and each output neuron corresponds to a category
or value.

Weight and bias: The connection connecting each pair of
adjacent neurons has an associated weight, which is used to
adjust the transmission intensity of the signal. In addition,
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each neuron has a bias term to adjust the activation threshold
of neurons.

The bidding price decision mechanism in the dynamic
allocation of cloud computing resources is a way for cloud
computing service providers and users to negotiate and decide
the price of resource leasing. This mechanism is usually used
to lease virtual machines or other computing resources in the
cloud computing market to ensure the effective allocation and
optimal utilization of resources. Cloud computing resources
can be allocated by auction, and users can bid for resources in
the auction. This mechanism is usually used for high
competition for resources, but it may lead to fierce price
fluctuations. Users can choose different resource types and
price models to combine resources according to their needs.
This mechanism allows users to meet their needs more
flexibly, but costs need to be carefully managed. Different
bidding price decision-making mechanisms are suitable for
different use situations and needs. Users and cloud computing
service providers need to choose appropriate mechanisms
according to their specific conditions to balance cost, resource
availability and performance. At the same time, intelligent
algorithms and automation systems also play an important
role in the dynamic allocation of resources to help optimize
decision-making and manage resources.

The introduction of bidding price decision mechanism and
the training method using BPNN can enhance the efficiency
and performance of dynamic allocation of cloud computing
resources. This method will consider the price of resources in
order to better meet the needs of users and reduce costs [8].
Collect historical data, including resource requirements,
workload characteristics, resource prices, etc. These data will
be used to train BPNN. In order to predict the bidding price,
a BPNN is designed, which usually includes input layer,
hidden layer and output layer. The number of nodes in the
input layer is equal to the dimension of the input feature, and
the number of nodes in the output layer is 1, which indicates
the prediction of the bidding price.

The characteristics of the input layer include: resource
requirements, workload load, timestamp, historical bid price,
etc. The output layer of neural network will give the predicted
value of bidding price. The loss function is selected to
measure the error between the predicted value and the actual
bidding price. A common choice is Mean Squared
Error(MSE):

()

Where 7 Y
represents the actual bidding price, and y_pred represents

MSE =l*2(y —y_preaf)2
n

represents the number of samples,

the predicted value of the neural network.

Back propagation algorithm is used to calculate the
gradient of loss function relative to the weight of neural
network. Then, according to the gradient descent method, the
weights of the neural network are updated to reduce the value
of the loss function.

AW =-n*VL ®)

Where AW is the update of the weight, 77 is the
learning rate, and VI is the gradient of the loss function
with respect to the weight.

Repeat the process of back propagation and weight
updating until the loss function converges or reaches a
predetermined stop condition. Once the neural network
training is completed, it can be used to predict the bidding



price of future resources. Pass the new input features to the
network, and get the predicted bid price [9-10].

This training method allows the cloud computing system to
predict the bidding price of future resources in order to make
more informed resource allocation decisions. It needs to
reasonably select input features, neural network structure and
training parameters to improve the accuracy and reliability of
prediction [11]. The advantage of using BPNN to predict the
bidding price is that it can learn complex price patterns and
trends, and constantly improve the prediction according to the
actual data. This will help to improve the cost-effectiveness
of resource allocation and better meet the needs of users.

4. Experimental Analysis

Based on the SimJava2.0 toolkit, this paper uses JDK1.6
for simulation. The service type is set with reference to
Amazon cloud computing platform, the processing capacity
of various resources is set with reference to the resource list
of TeraGrid partners, and the price is set with reference to the
resource price of Amazon cloud platform. The parameters of
BP bidding decision-making mechanism are set according to
reference [6]. In this paper, the benchmark mechanism for
performance comparison is the stable continuous two-way
auction mechanism proposed in reference [8], and the
comparison data are obtained by averaging each mechanism
for 20 times under specified circumstances.

The fixed task granularity is normal, and the relationship
between supply and demand in the market is balanced. Figure
2 shows the comparison of the time expenditure of the two
mechanisms under different market scales, in which Figure
2(a) counts the training time of the neural network in the
proposed method into the time expenditure, and Figure 2(b)
shows the comparison of the time expenditure when the
neural network is trained offline, that is, the time expenditure
of the proposed method does not include the training time of
the neural network.

a

25000
20000
15000

10000
M The proposed method

5000 ref(g]

Time overhead /ms

0

market scale

4000
3500
3000
2500
2000
1500
1000
500
0

M The proposed method
ref[8]

Time overhead /ms

Y
2

&
EXR

& r &
N
&

77
%
O/‘
4

market scale
Figure 2. Comparison of time expenditure under different market
sizes
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It can be seen that the time cost of the proposed method is
higher than that of ref[8]. This is because with the expansion
of the market, the time for training the neural network and
determining the winning bid of intelligent algorithm will
increase obviously. However, the resource allocation in the
cloud environment is usually not very strict, and when enough
training samples are obtained, the system can train the neural
network offline and directly use the neural network to bid
online, which will greatly reduce the time cost of the proposed
method.

The performance of the mechanism in this paper is better
than that of the benchmark mechanism, but the time cost is
large. If the neural network is trained offline, the time cost of
this mechanism can be significantly reduced. Although the
performance of the benchmark mechanism is obviously not as
good as that of this mechanism, the time cost is low. The
superiority of this mechanism in performance is mainly due
to the adoption of the bidding decision mechanism using
historical bidding data and the intelligent winning bid
determination method, which is the biggest difference
between this mechanism and related research work.

5. Conclusion

The dynamic resource allocation mechanism driven by
neural network can predict the resource demand more
accurately to meet the workload demand, thus improving the
resource utilization rate. This helps to reduce the cost of cloud
computing and reduce the waste of resources. This
mechanism can adjust the resource allocation in real time
according to the changing workload requirements, thus
enhancing the adaptability of the cloud computing system.
This enables the system to better adapt to different application
scenarios and load fluctuations. Through more intelligent
resource allocation decision, neural network-driven
mechanism can improve the performance and user experience
of cloud computing system. Users can get higher performance
and better meet their service quality requirements. Through
more intelligent, adaptive and efficient resource allocation,
this mechanism is expected to promote the further
development of cloud computing technology and provide
users with better services and economic benefits. Future work
will continue to explore new methods and technologies to
further optimize the performance and usability in this field.
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