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Abstract. The database management system based on Machine Learning (ML)
algorithm can achieve effective classification by acquiring and analyzing massive
data. Therefore, this paper analyzed and studied the Big Data (BD) information
management and database construction based on ML algorithm. Artificial intelli-
gence provided a feasibility analysis for this article. The research and analysis results
showed that the BD information management efficiency based on ML algorithm was
10.17% higher than the traditional BD information management efficiency, and the
comprehensive evaluation was as high as 88.5. This showed that the BD information
management and database construction based on ML algorithm is feasible.
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1 INTRODUCTION

The development of BD in the Internet industry is faster and faster, and people
pay more attention to its storage and use, but there are many deficiencies in the
traditional management model. In order to improve database utilization and better
solve these problems, BD information management and database construction based
on ML algorithms have become the current research focus.
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With the growing interest in BD management, database construction is also
imminent, so many scholars have conducted research on it. Gokulkumari G found
that the data corresponds to the data with insufficient scale. BD is represented by
different algorithms, technologies, tools and architectures. It needs to improve ways
to solve new and old problems, which provides a reference point for BD manage-
ment [1]. According to Raguseo’s research, BD was considered to be one of the most
important fields of technology in the future, and it was quickly drawing the notice
of many industries because of the high-value services it can offer [2]. Wamba et al.
believed that Big Data Analysis (BDA) has received great attention from scholars
and practitioners, but there is still a big gap in understanding how organizations
effectively manage and use BDA resources [3]. The study of Akhtar et al. found
that previous research on BDA has emphasized the significance of selected BD skills
and competencies for a successful organization, but has largely ignored research on
the relationship between the use of skills in cross-functional teams and the related
role of that particular data-driven action [4]. Liu’s study found that the database
based on BD and deep learning algorithms had higher adaptability of results, good
fitting for large-scale data, and greatly improved the precision and efficacy of re-
trieval [5]. According to the research of Stadler et al., one of the most restrictive
bottlenecks in developing useful AI models was the lack of training data. A large
number of cases were required, and high-quality ground annotation was required.
Therefore, a database needs to be established and described [6]. The research of
Ben Mahria et al. found that the purpose of converting relational databases into
ontologies was to offer applications based on the semantic representation of data.
The use of ontologies to represent data has proven to be a useful facility for the
management and interchange of data, which is the reason why it is important to
build a bridge between relational databases and ontologies [7]. The above is about
BD information management and database construction.

Due to the rapid development of artificial intelligence, many researchers have
conducted in-depth research on ML algorithms. Sarker believed that the digital
world has rich data. To intelligently analyze this data and develop correspondingly
intelligent and automated applications, Machine Learning (ML) is key, and ML algo-
rithms can be used to increase the smartness and capabilities of applications [8]. The
research of Flah et al. found that ML algorithms have been extensively employed for
structural health monitoring because of their excellent capability in detecting dam-
age and defects in residential civil engineering structures. Along with the advent of
IoT, BD and a huge and sophisticated backlog of ageing residential infrastructure
properties, this application would grow very rapidly [9]. Zhong and Enke believed
that BDA techniques related to ML algorithms were playing an incremental key to
a variety of fields of application [10]. The research of Baraneetharan found that
ML can enhance the lifetime of a network by providing real-time solutions that take
maximum advantage of the resources in the network [11]. Huang et al. believed that
the rapid development of ML technology can be used as a regression problem to help
people find rules from massive data and achieve prediction results. Currently, this
technology is applied in many fields, such as weather forecasting, medical diagnosis
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and financial prediction [12]. The research of Roh et al. found that data collection
was a major bottleneck of ML and an active research topic. Data collection has be-
come a key problem. The main reason was that, unlike traditional ML, deep learning
technology would automatically generate features, which saves the cost of feature
engineering. However, as a reward, more labeled data may be required [13]. The
above is the relevant research on ML algorithms. It can be seen that ML algorithms
have been applied to many fields.

BD is characterized by sparse attributes, super-high dimensions, complex rela-
tionships, etc. Traditional algorithms are powerless in the face of such data scale.
Therefore, this paper proposes the application of ML algorithms in BD information
management and database construction.

2 EVALUATION ON BD INFORMATIZATION MANAGEMENT

1) Relevant meanings of BD

The definition of BD has not been standardized [14]. In a narrow sense, the data
that cannot be loaded into the computer’s internal memory is BD. Although this
is not a formal definition, it is easy to understand and accept. Broadly speaking,
BD refers to the data that cannot be loaded into the internal memory of the
computer within a certain period of time under the conditions of traditional
computer technology and software and hardware tools. Effective data mining is
to extract hidden knowledge and value from large and complex data, which is
an important direction of modern industrial development.

BD needs a new processing model to develop and optimize processes to enrich
information assets [15]. It also has good data collection and storage capabil-
ities. From a technical point of view, data cannot be processed on a single
computer, but must be organized and analyzed through a structure that is dis-
tributed to guarantee good distribution and data collection capabilities. One
of the characteristics of BD is the large-scale processing of multiple data and
the improvement of information acquisition speed. The ability of BD to process
a large amount of information, conduct market calculations, and analyze the risk
factors of enterprise transformation and growth is highly evaluated, as shown in
Figure 1.

However, with the rapid progress of modern technology, the following problems
are encountered in BD management:

1. Data sources are scattered, including statistical micro data, comprehensive
data and macroeconomic data from various sources. Macroeconomic data
is scattered in various data management departments and business depart-
ments, and the list of data resources is not clear, which makes the manage-
ment and the large-scale interdisciplinary use of data resources difficult.

2. Different types of research history data are stored on fixed hardware devices.
It is inefficient to use the corresponding system to search historical data.
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Figure 1. Characterization of the meaning associated with BD

3. The terminology of statistical survey metadata is not uniform among or-
ganization management, specialty, data management and different software
developers, and modeling methods are not uniform, resulting in poor com-
parability and continuity of metadata at all stages of the data production
process.

4. It is difficult to create time series data for indicators, and it is not easy to
quickly view the data changes over time.

5. The data exchange between the database system and the analysis system is
weak, and the metadata exchange quality is poor. The main data carriers
cannot be directly used in the system, as shown in Figure 2.

Figure 2. Problems encountered when managing BD
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2) Advantages of BD management

According to the 2020 Digital Transformation Trend Report, the proportion of
BD information management applied in the Internet industry was 49.6%, which
was also the industry with the highest proportion. The proportion of other
industries is shown in Figure 3.

Figure 3. Share of BD management in different industries

It is evident from Figure 3 that the industry with the highest proportion of BD
information management was the Internet industry, accounting for 49.6%. The
second was the government and the financial industry, accounting for 13.7% and
10.8%, respectively. The industry with the lowest proportion was the medical
industry, accounting for only 2.6%. The application of BD in different industries
is shown in Figure 4.

The era of BD has arrived. BD runs through the entire product life cycle,
from capturing market demand, product research and development, production
and manufacturing, equipment operation, and market service to scrapping and
recycling, and even the intelligent link of the product itself.

In order to more rigorously study the market scale of BD information manage-
ment, this paper now conducts a statistical analysis of the BD market from 2016
to 2021, mainly focusing on the total income and annual growth rate of BD, as
shown in Figures 5 and 6.
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Figure 4. Applications of BD

As can be seen in Figures 5 and 6, the BD market was also on the rise over
time. The revenue of BD management would increase from 9.2 billion dollars
in 2016 to 20.6 billion dollars in 2021, and the growth rate of BD market would
also increase with the growth of the year.

Figure 5. BD market revenues 2016–2021
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Figure 6. BD market growth rate scenario 2016–2021

The ownership attribute of BD focuses on helping to clarify the list of data assets
and the allocation of data resources, and defining the ownership boundary of data
assets. BD is the frontier technology of data analysis. Its main value lies in storing
and analyzing massive data to achieve the goal of end-to-end cost optimization. In
the future, data may become the largest commercial commodity. The characteris-
tics of BD are summarized as four “V”: the first is large data volume (Volume);
the second, there are many data types (Variety); the third is fast processing speed
(Velocity); the fourth is low value density (Value). The value of BD lies in maxi-
mizing the use of data through sharing and cross-use. The advantages of applying
BD information management are as follows:

1. The use of BD technology for information management is an innovative break-
through with modern characteristics, which effectively promotes the develop-
ment of BD computing and makes information management more efficient and
reliable. The application of BD has brought great changes to information man-
agement. It not only increases the reliability of information management, im-
proves the efficiency of information collection and storage, but also reduces the
overall cost of information management and maintenance.

2. Using BD for information management can avoid a series of problems caused
by traditional information management methods. Traditional information man-
agement uses paper materials for information management. As time goes on,
the amount of information becomes more and more, and the space occupied by
information materials becomes larger and larger. The maintenance and updat-
ing of information materials has also become more and more time-consuming
and labor-intensive. In addition, printed materials are easy to be damaged and
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lost, which is not conducive to managing a large amount of information. Using
BD to manage information data can improve information security, and make
information management and updates fast and efficient. It also greatly reduces
the data error rate and the cost of project information management.

3. The development of BD and information security is inseparable, so people must
have a sense of security. With the continuous growth of data, the pace of in-
formation security should also increase. Any security risk would pose a serious
threat to the project data. Therefore, people must start from the data itself,
strengthen network security monitoring and assertion, and implement various
security protection policies in a timely manner to prevent malicious damage or
information theft. The development of BD and data security are two inseparable
aspects. In the age of BD, it is necessary to do a good job in data collection and
storage, and security protection is essential. Doing a good job in data security
can ensure the management of BD information.

In the BD environment, information technology is becoming more and more
developed, and the network has gradually penetrated into all aspects of people’s
work and life. In this case, information management must keep pace with the times,
and use database technology to improve data records, improve work efficiency, and
develop modern information management methods. While making use of large-scale
data collection and information data storage, people should pay attention to data
security issues and improve the security management system, strengthen the im-
plementation of modern information management methods, and achieve continuous
practice and innovation.

3 EVALUATION ON BD INFORMATION MANAGEMENT
AND DATABASE CONSTRUCTION OF ML ALGORITHM

In AI, ML brings new opportunities and challenges for managing BD information.
There is no doubt that new ideas, concepts and functions have also been introduced
in establishing and reconfiguring database intelligence. At present, ML research is
characterized by the integration of various disciplines, such as statistics, mathemat-
ics, information theory and biological neural networks. Its most famous application
fields include face recognition. Database construction is an ideal part of modern
construction, which includes the classification, mining and reuse of existing infor-
mation resources to provide more intelligent and convenient services for everyone.
Therefore, ML plays an irreplaceable role in database construction, which would
help it develop in an intelligent direction.

At present, it is more important to pay attention to rationalizing the basic
relationship between ML speed and speed training, and eliminating the contradiction
between them. With the overall development of network technology, data collection
and analysis technology have been improved. However, due to the unlabeled data
in some fields, the pressure of ML has gradually increased.
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In the BD development environment, the efficiency of data production has grad-
ually improved, and the number and types have changed greatly. In addition, im-
portant new data lines must be analyzed, such as text data analysis, image content
search and image data processing, so that ML research can develop in different
directions.

The construction of the database should have the following two main goals. The
first is to integrate different raw data resources. Standardized metadata is used
to describe the original data from different surveys, so that the original data in
various formats can be easily investigated. The second is to provide support for
data analysis, so that various applications and analysis tools can easily access the
data resources in the basic data, improve the data resources in the database, and
increase the value of data resources.

The overall architecture of the basic database is divided into data application
layer, data management service layer, application support layer, data resource layer
and the infrastructure layer from top to bottom. The basic database framework is
shown in Figure 7.

1) Data application layer

The data application layer is directly oriented to users of data analysis and
provides basic business functions, such as metadata data search, data analysis,
data calculation and other basic business functions of the system. The metadata
portal can search and display various metadata, metadata association, metadata
attribute information, etc. in the core database.

2) Data management service layer

As the back-end support of data analysis and various data applications, the core
of data management service layer is the data resource service platform.

3) Application support layer

The application support layer includes the core development platform, high-
performance data loading engine, mixed data access engine, reporting tool, news
engine, chart engine, etc.

4) Data resource layer

The data resource layer is composed of four main elements: metabase, integrated
library, data warehouse and data mart.

5) Infrastructure layer

The basic database is based on the BDA architecture, integrating the reposi-
tory, data and data analysis. It includes a distributed database, a distributed
file storage system and an application service engine, which jointly serve the
data warehouse and analysis applications. It also has the ability to process
a large amount of structured and unstructured data, and can meet the require-
ments of fast search, high-performance data computing and complex data min-
ing.
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Figure 7. Basic database framework diagram

4 APPLICATION OF NEURAL NETWORK ALGORITHM
IN DATABASE INFORMATION MANAGEMENT

ML is an important branch of artificial intelligence. Its purpose is to create or design
mathematical models on the basis of existing data by referencing and simulating
the intelligent behavior of human brain or mathematical tools, so as to achieve an
efficient prediction process for future new data. ML has become one of the main
technologies in the age of BD. Traditional ML has two main data requirements.
First, the supervised algorithm must use a large number of labeled data and have
enough training samples; second, training data and test data must meet independent
and identical distribution. The use of ML algorithms can improve the accuracy of
data classification, make better use of data and build databases. Generally speaking,
ML methods are mainly decision trees and Support Vector Machines (SVM), and
ML algorithms based on neural networks can improve the resolution accuracy of
databases.
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1) BP neural network

BP neural network model is mainly composed of input layer, hidden layer, and
output layer. Generally speaking, the hidden layer can have many layers. If
B = {(xi, yi) ∈ X × Y }, i = 1, 2, . . . , n, where j is a data sample, and X ∈ T o

is the data feature space. Among them, o is the number of data features and
(xi, yi) is the corresponding data sample. The input of BP neural network is
expressed by the formulas:
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Among them, ŷij is the jth output layer neuron of the ith sample, and Ei is the

loss function of the ith castration version. According to the BP neural network
diagram, the BP neural network including the hidden layer can be divided into
two parts. The first part is the connection between the input layer and the
hidden layer, and the second part is the connection between the output layer
and the hidden layer. The better BP network classifiers are as follows:

∆Vml = −η
∂Oi

∂Vml

, (4)

Vml = Vml +∆Vml, (5)

∆Wjl = −η
∂Oi

∂Wjl

, (6)

Wjl = Wjl +∆Wjl. (7)

2) Machine learning

ML is another important research field of computer science and artificial intelli-
gence applications after expert systems, and it is one of the key research topics
of artificial intelligence and neural computing. In the past decade, ML has been
applied to many fields of computer science, and has also provided important
support for many related disciplines. Learning is a basic feature of human in-
telligent behavior. It is to strengthen or improve the ability of a system to
repeatedly perform the same or similar tasks, so that the system would perform
the same or similar tasks better or more efficiently the next time. In a general
sense, ML is the ability of computer to simulate human learning behavior and
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learn human skills; in a practical sense, ML is a method of training models from
existing data to predict unknown data. The application of ML algorithms in
BD management has the advantages of high efficiency and high security.

5 EVALUATION ON BD INFORMATION MANAGEMENT
AND DATABASE CONSTRUCTION OF ML ALGORITHM

1) Management efficiency based on ML algorithm

This paper compares traditional BD information management with BD infor-
mation management based on ML algorithm, and analyzes the management
efficiency of different data groups. The observation period is 6 cycles, and the
detailed analysis is shown in Figure 8.

Figure 8. Efficiency of BD information management with different algorithms

It can be seen from the broken line chart in Figure 8 that the efficiency of BD
informatization management based on ML algorithm was better than that of
traditional BD informatization management. The efficiency of BD informati-
zation management based on ML lgorithm was between 38% and 50%, with
an average management efficiency of about 43%. The average management ef-
ficiency of traditional BD informatization was 32.83%, and the management
efficiency under ML algorithm was 10.17% higher than that of traditional man-
agement, which showed that ML algorithm can improve the efficiency of BD
informatization management.

2) BD informatization management speed

This paper compared traditional BD information management with BD informa-
tion management based on ML algorithm, and analyzed the management speed
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of different data groups. The observation period is 6 cycles, and the detailed
analysis is shown in Figure 9.

Figure 9. BD information management speed comparison

It can be seen from the broken line chart in Figure 9 that the BD informatization
management speed based on ML algorithm was faster than the traditional BD
informatization management speed. The BD informatization management speed
based on ML algorithm was about 76 on average; the average speed of tradi-
tional BD information management was about 98; the speed of BD information
management based on ML algorithm was 22 faster than the traditional speed,
which showed that the BD information management based on ML algorithm is
feasible.

3) Database security

The ML algorithm has superior security performance and can protect data. Now,
the security performance under the traditional algorithm is compared with the
security performance based on the ML algorithm. The experiment is divided
into six times, as shown in Figure 10.

It can be seen from the broken line chart in Figure 10 that the data security
performance under the ML algorithm was higher than that under the traditional
data security performance, which showed that the ML algorithm can protect
data more efficiently.

4) Comprehensive evaluation

The ultimate goal of database construction and information data management
is to meet people’s needs. This paper is to evaluate the satisfaction of the
internal personnel of an Internet company with the database construction and



378 R. Fu, Z. Qi, Y. Zhang, N. Chen

Figure 10. Security analysis study of databases

BD information management under the ML algorithm. The number of people
evaluated is 100, and the survey results are four levels: satisfied, good, average,
and dissatisfied, as shown in Table 1.

Databases
Big Data Information

Management
Comprehensive

Evaluation

Satisfaction 88% 83% 84%

Fine 9% 13% 10%

Commonly 2% 3% 6%

Discontent 1% 1% 0%

Table 1. Satisfaction evaluation of an internet company on database construction and big
data information management with ML algorithms

It can be seen from Table 1 that database construction and BD information
management based on ML have been unanimously satisfactory. Therefore, this
paper has drawn a statistical chart for this, as shown in Figure 11.

It can be seen from Figure 11 that the comprehensive evaluation of database
construction and BD information management based on ML algorithm was 88.5.

6 CONCLUSIONS

The construction of BD information management and database is an inevitable
trend of the development of the times. With the increasingly extensive application
of computer technology, network communication and other information technologies
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Figure 11. Comprehensive evaluation with ML algorithms

in social life, people also put forward higher requirements for the information in-
dustry. This paper built a database based on ML algorithms. The research results
showed that database construction based on ML algorithms and BD information
management is conducive to improving data management efficiency, and reducing
management costs. They also improved data utilization and promoted better oper-
ation of BD information management.
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