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Abstract. Under cloud computing, traditional user browsing behavior data
acquisition method cannot optimize data classification, which results in slow and
low accuracy of data acquisition. For this reason, a fast method to obtain user
browsing behavior data under cloud computing is proposed. Using node pro-
cessing user browsing behavior data, complete the query the user browsing
behavior data collection, provide the conditions for data classification opti-
mization, the data to calculate the similar characteristics after multiple iterations
data peak, peak according to complete the user browsing behavior data classi-
fication, the classification of output data integration, realize the cloud user
browsing behavior fast data acquisition. Compared with the traditional data
acquisition method, the data acquisition speed of the design method is increased
by 20 min and the accuracy is increased by 45%. The experimental data show
that the overall performance of the proposed method is better than the traditional
method, and it has strong practicability and high reference value.
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1 Introduction

In the era of big data, with the rapid development of the Internet, the rapid growth of
the number of users browsing will generate a large amount of user browsing behavior
data. The traditional method cannot achieve rapid acquisition of massive data.
Therefore, the rapid acquisition of user browsing behavior data has become an urgent
need to be solved [1].

Reference [2] proposed a mobile Internet big data user behavior analysis engine
solution, designed the key modules of user behavior data acquisition system, big data
warehousing and preprocessing components and big data user behavior analysis model.
It is verified that this method can effectively collect user behavior information, but there
is a defect that the collection efficiency is not high when faced with massive data. In the
reference [3], an improved hierarchical clustering algorithm CURE is proposed. The
algorithm uses the Map Meduce function to parallelize the way of sampling and
processing data in the original algorithm. At the same time, combined with the concept
of interval number, the mobile user data is represented by an interval, calculate the
interval distance to adapt to the uncertainty of mobile user data, thereby improving the

© ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2019
Published by Springer Nature Switzerland AG 2019. All Rights Reserved
S. Liu and G. Yang (Eds.): ADHIP 2018, LNICST 279, pp. 365–371, 2019.
https://doi.org/10.1007/978-3-030-19086-6_41

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-19086-6_41&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-19086-6_41&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-19086-6_41&amp;domain=pdf
https://doi.org/10.1007/978-3-030-19086-6_41


accuracy of clustering. Although the algorithm can guarantee the accuracy of clus-
tering, the implementation process of the algorithm is more complicated and not simple
enough.

Due to the fact that the traditional data acquisition method has a slower acquisition
rate, lower acquisition accuracy, and lower acquisition accuracy. This article designed a
user browsing behavior data query and data classification optimization algorithm,
combine the two algorithms to generate a data acquisition algorithm, and enumerate
examples. Because the traditional data acquisition method has the disadvantages of
slow acquisition speed, low acquisition rate, and low acquisition accuracy, this article
designs a user browsing behavior data query and data classification optimization
algorithm that combines two algorithms to generate data acquisition. Experimental
results show that the proposed method improves the data acquisition accuracy by 45%,
which shows that the proposed method is more suitable for acquiring user browsing
behavior data than the traditional method.

2 Cloud Computing User Browse Data Acquisition Method
Design

2.1 Collect Query User Browsing Behavior Data

When querying the user’s browsing behavior data, it is necessary to first determine the
query node. When receiving a query request, each node needs to sense and simulta-
neously collect the data source of the area covered by the node, and perform operations
such as calculation and processing on it. Get result sets that tend to request, the energy
required to set the above stages is ei. Each node then transmits data to the query node
along its own path, in the process of transmission, each node conducts fusion pro-
cessing on the received data.

When the node i Transfer information to j, node i energy required to transmit unit
information elðiÞ can be described as:

elðiÞ ¼ ðei þ edr
n
ijÞB ð1Þ

rij ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðxi � xjÞ2 þðyi � yjÞ2

q
ð2Þ

In the formula, el used to describe the energy required to deliver each bit of infor-
mation, unit is J=b; ed used to describe the unit energy loss during mass data trans-
mission in a distributed cloud computing environment, el and ed Mainly depends on the
query node itself; Parameter n Used to describe the channel loss index, mainly depends
on distributed cloud computing network environment; The greater the noise, n the
greater the value, usually take 2 and 4; rij used to describe the transmission distance; B
is a fixed value. x and y denotes the data’s independent variables [4].
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Node j slave node i the energy required to receive the unit information erðjÞ can be
described as:

erðjÞ ¼ erB ð3Þ

In the formula, er used to describe the energy required to receive each bit of infor-
mation, unit is J=b.

Then the information of the K layer node needs to be transmitted through the K � 1
node, assume that the distance between the i layer node and the i� 1 layer is di, the
energy consumption of a message transmission can be calculated by the following
formula [5–7]:

ek ¼
Xk

i¼1

ðel þ edd
n
i ÞB

¼ ðkel þ ed
Xk

i

dni ÞB
ð4Þ

However, not all node information on the M layer is passed to the root node, after the
information on the M layer is sent to the M � 1 layer, data fusion processing is
required, there is less information to reach the root node, therefore, ek is the ultimate
value of the quantity of information.

Assume that under a query request, the node i conducts m message sending and n
message receiving, the remaining energy of the node i after the query can be described as:

Eleave ¼ e�
Xm

a¼1

elði; jaÞ �
Xn

b¼1

erði; jbÞ � ei

and ja; jb 2 Ni

ð5Þ

In the formula,
Pm

a¼1
elði; jaÞ and

Pn

b¼1
erði; jbÞ are used to describe the energy consumption

of m information transmission and n information reception respectively; ei is used to
describe the energy consumption required by node i to process data.

In summary, after calculating the energy consumption required for each node to
process user browsing behavior data, the data can be queried according to the calcu-
lation result.

2.2 Data Optimization Classification

After successfully querying users for browsing behavior data, these data are classified and
optimized. For databases that contain large amounts of data in a cloud computing envi-
ronment. The data text is described by pðtÞ, the designed transmission operator is
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described by hiðtÞ, complete the convolution operation, npiðtÞ is used to describe clas-
sification interference, the genetic iterative classification spread can be described as [8, 9]:

pnðtÞ ¼ pðtÞ � hiðtÞþ npiðtÞ ð6Þ

Among them, hiðtÞ is used to describe how pðtÞ performs mass data classification and
optimization in a cloud computing environment, the classification response function
between data is:

SriðtÞ ¼ SðtÞ � hiðtÞþ nriðtÞ ð7Þ

Among them, SriðtÞ is used to describe the corresponding function of classification
between data; h

0
iðtÞ is used to describe the corresponding channel function of the

massive data in the cloud computing environment in the SðtÞ classification process,
then there are:

riðtÞ ¼ SnðtÞ � prið�tÞ
¼ SðtÞ � ð�tÞ � hiðtÞ � hið�tÞþ n1iðtÞ

ð8Þ

Among them, nliðtÞ is used to describe classification interference items of similar
characteristic data when classifying, then:

rðtÞ ¼
XM

i¼1

riðtÞ � pðtÞ

¼ SðtÞ � pðtÞ � pð�tÞ �
XM

i¼1

hiðtÞ � hið�tÞþ
XM

i¼1

niðtÞ
ð9Þ

If the peak of the pðtÞ autocorrelation amplitude is prominent, there are:

pðtÞ � pð�tÞ ffi dðtÞ ð10Þ

In the formula, d is the coefficient [10].
In this way, the formula for optimizing the mass data classification in the cloud

computing environment is:

rðtÞ ffi SðtÞ � dðtÞ �
XM

i¼1

dðt)þ
XM

i¼1

niðt)

¼ MSðtÞþ
XM

i¼1

niðtÞ
ð11Þ

Because nodes that exceed the distribution area mainly use multi-hop to transmit
information, it is assumed that there are M layers in the distributed cloud computing
environment. Then, the information of the ni layer node needs to be transmitted through
the S layer, and is transmitted layer by layer to the source node. According to formula
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(11), we can get the classification of massive data in the cloud computing environment.
In the formula, rðtÞ represents the result of massive data classification.

2.3 Realizing Fast Acquisition of User Data in Cloud Computing

Integrate 1.1 Designed User Browsing Behavior Data Query Algorithms and 1.2
Designed Data Optimized Classification Algorithms, get a quick calculation algorithm
for cloud computing user browsing behavior data, namely:

Bring user browsing information into the data acquisition algorithm formula, first,
use formula (4) and (5) to calculate the energy consumption required for each node to
process user browsing behavior data, the calculated result is the user browsing data on
each node; then the calculated query data is brought into formula (11), calculate the
peak value of the similar feature data at the time of classification by genetically iterative
classification calculations, this completes the optimization of data classification, output
the same type of data directly, in this way, the user’s browsing behavior data under
cloud computing can be quickly obtained.

3 Experimental Analysis

3.1 Experimental Data

In order to verify the validity of the design method of this article, it will be tested. The
experimental data comes from the browsing sequence of different types of users on a
website. The site has 90 main navigation bars, there is a cross between the navigation
bar contents, and the navigation bar nests up to four levels. The personnel involved in
the experiment came from people of different age groups, different career backgrounds,
and different educational backgrounds. By using the user behavior data to obtain the
mathematical model on the client side, the user behavior data of the experimenter
browsing the website is obtained, and the duration is 160 min.

3.2 Experimental Results and Analysis

The comparison between the data collected by this method and the traditional method
in the same time is shown in Fig. 1.

As can be seen from Fig. 1, under the same operation time, the data scale obtained
by the method in this paper is larger than that obtained by the traditional method, and
with the increase of time. The larger the gap between the data acquisition scale of this
method and the traditional method is, the faster the data acquisition speed and more
data are obtained.

As can be seen from Fig. 2, when the data set increases gradually, the acquisition
hit ratio of both the present method and the traditional method decreases to a certain
extent. In the range of error tolerance, the acquisition hit ratio of this method is
obviously higher than that of the traditional method, which proves the effectiveness of
this method.
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The data acquisition error of the algorithm and the traditional algorithm in this
paper is shown in Table 1.

Several experimental results show that the design of data acquisition method
compared with traditional methods, data acquisition speed faster, data capture ratio
higher, obtain the result accuracy is higher, and speed, shooting and accuracy are
increased by about 45%.
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Fig. 1. Data collection
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Fig. 2. Shows the hit ratio comparison

Table 1. Data acquisition error

In this paper, algorithm Traditional algorithm

Mean absolute error 0.342 4.161
Root mean square error 1.240 10.520
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4 Conclusion

In this paper, the method of data acquisition of browsing behavior of cloud computing
users is designed to improve the speed, hit rate and accuracy of data acquisition through
data query and data optimization classification. The test data show that compared with
the traditional methods, the method designed in this paper has improved the speed, the
hit rate and the accuracy by about 45%. It is hoped that this study can provide useful
help for users to obtain browsing behavior data.
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