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Abstract

With the widespread popularity of mobile Internet and the rapid development of
Internet technology, a large number of new applications have emerged in the net-
work, and the amount of data generated by these applications has shown an amaz-
ing explosive growth, and people are deeply aware of the huge value contained in
these huge data. The term "big data" is widely used in various industries." With
the continuous development of emerging fields such as artificial intelligence, ma-
chine learning, and user profiling, the term "big data" has been widely used to
describe the amount of data and has become an indispensable support force in
these fields. Cloud storage, as an emerging data service approach, has been widely

used among various business systems in recent years. With the booming devel-
opment of cloud storage technology, its performance is also improving by leaps
and bounds, along with the rapid progress of cloud computing technology. At
present, cloud storage technologies are mainly divided into two types of distrib-
uted computing models based on virtualization platforms and centralized archi-
tectures based on file systems. The purpose of this paper is to study the application
of distributed database technology in the big data environment in order to achieve
its continuous optimization in the real environment, so as to better serve the daily
life of human beings.
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Introduction

With the continuous progress of society, information technology has penetrated into people's daily life, and with the
increasing requirements of operators for data management and practical applications, the amount and type of data
available in distributed database technology has been greatly expanded, so that traditional data processing methods can
no longer meet the needs of people today. The term "Big Data" is widely used in various industries. In this context, the
rapid development of distributed database technology is necessary to meet the processing needs of modern big data
management, analysis and storage, so as to improve the efficiency of data applications and make an important contribu-
tion to the construction of society. At present, government agencies and enterprise units in most regions of China have
established their own data centers, and distributed database system is one of the more advanced database technologies.
The traditional cloud storage technology has been based on clusters, and this approach has been widely used. Using
distributed cloud storage technology based on distributed files and grids, we can connect multiple storage devices to-
gether through software and store users' data independently in each device, thus greatly improving the efficiency and
convenience of users' access to data.

1. Overview

1.1 Overview of distributed storage technology

In fact, distributed storage technology is a concept related to centralized storage technology and is unique in that it
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stores data in a virtual network space rather than being fixed to a specific node. In order to meet the trend of the times,
traditional data processing systems must be improved and innovated, and distributed database systems are one of the
effective ways to do so. Specifically, distributed storage technology takes full advantage of the network and virtualizes
the scattered storage space into a whole and uses it as the core of data storage. In this process, what we usually call
"distributed" means that this storage technology can flexibly allocate storage resources among nodes according to users'
needs. However, the data is actually stored independently in different storage spaces, not in any one node in the tradi-
tional sense. Therefore, distributed storage technology is to improve data utilization and reduce network traffic by
building a unified cluster of storage devices, thus achieving the purpose of improving system performance. With the
continuous development of distributed storage technology, distributed storage management system has come into being,
which can efficiently integrate the fragmented network storage space and realize the decentralized storage of load
through multiple servers, thus providing reliable guarantee for the security, reliability and practicality of the system.
Therefore, distributed storage technology is considered to be one of the future trends of network storage technology.
Decentralized storage and centralized management are the most significant features of distributed storage technology
and the biggest advantage of its wide application [1].

1.2 Characteristics of Big Data and Storage Requirements

A large amount of uncertain heterogeneous data, the causes of which are diverse, also has new characteristics in its
application: along with the continuous expansion of various application scales and fields, the data volume will show the
trend and characteristics of explosive growth as well as massive data storage: in the typical applications of uncertain
data, the number of data sources is large, the types of data are also diverse, and the data resources have heterogeneous
characteristics. The data has uncertain features such as data block size, data type, and data access method; with the in-
creasing abundance of applications such as cloud computing and Internet of Things, the generation, use, and access of
data have become very complex, and also make the data present the characteristics of time, space, high access frequen-
cy, and high access frequency. In uncertain data applications, due to its huge data scale, it poses a huge challenge to the
existing data storage architecture. First, in the face of massive data, decentralized organization and management strate-
gies must be adopted, which requires (meta)data, (meta)data organization methods to adapt to uncertain data applica-
tions; second, in the face of growing massive data, which requires long-term accumulation of (meta)data to meet both
the scale and performance requirements, as well as storage requirements, so the organization methods of (meta)data and
indexing The method of organizing and indexing (meta)data is an urgent problem. In the face of large-scale uncertain
data, the existing metadata storage methods and object-oriented query methods suffer from inefficiency during
processing, and it is urgent to study new metadata organization methods and query methods to meet the user's demand
for efficient query of multiple concurrent data. In this distributed environment, data sources are scattered on various
nodes, which leads to inefficient network transmission. However, different data sources are highly autonomous and can
modify their own structures and perform data updates autonomously, making it difficult to guarantee the consistency of
the data fusion system. The uncertainty of data makes the fusion of large-scale uncertain heterogeneous data even more
difficult, and the use of distributed parallel processing techniques enables global optimization of computation and sto-
rage. The characteristics of massive, uncertain and heterogeneous data bring new challenges to traditional data mining
methods. For the characteristics of data heterogeneity, massive, distribution, and real-time, the layout of data mining
engines and the collaborative scheduling of multiple engines have raised higher requirements. Both structured and un-
structured data are related to the storage and management of data (indexing, concurrency, consistency, query, etc.),
which is due to the needs of users in terms of big data applications (queries on massive unstructured data still have to be
accurate and fast), thus putting new requirements on the logical structure and physical storage methods of data.

2. Distributed database technology in big data

2.1 Storage Process

In the unstructured data saving process, the user must first select the desired file from the client and package it as an
"upload request", which is then sent to the data service layer, which then decides whether to send parameters to the
server agent, depending on the server situation. The verdict is obtained by dividing and distributing said files according
to said load balancing and sent to the data access layer. The data access layer reworks the document to form a document
slice based on the decision information combined with the document it needs to upload. The documents are encapsu-
lated and transferred to the data storage layer finally returning the result information to complete the storage process [2].

2.2 Low Cost Distributed Storage Technology

With the advent of the Big Data era, the rapid expansion of data scale has led to a dramatic increase in storage over-
head. The proposed low-cost distributed storage technology has led to a significant reduction in storage costs, thus
achieving the goal of saving storage costs. Among many low-cost distributed storage technologies, the most
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cost-effective one is the object-oriented distributed storage technology, which separates the data transmission channel
and data control channel mainly through the Web protocol to improve data transmission efficiency. In the ob-
ject-oriented distributed storage, users can get two IDs, one is the storage object ID, the other is the storage space ID,
these two IDs are corresponding to each other, so as to achieve the purpose of directed storage. At the same time, the
memory between the two systems are at the same level and do not interfere with each other, so there is no cascading
failure problem and effectively avoid data loss. Swift is a typical low-cost distributed storage system, which includes
two parts: data access and data management. Its ability to query information through multiple nodes saves query time.

2.3 Optimization techniques within the storage hierarchy

Based on the dual consideration of cost and capacity, memories with different performance and price are generally
used to reduce the memory overhead, thus constituting a multi-layer memory. Through the optimal configuration within
the storage layer, the hierarchical, hierarchical and efficient hierarchical management of massive data can be realized,
and the construction overhead of the corresponding system can be effectively reduced while ensuring sufficient data
capacity. The memory hierarchy is optimized using a combination of "hot" and "cold" structures, thus achieving effi-
cient optimization within the memory layer. In terms of cost savings, an information lifecycle management approach
that transfers data to low-cost, high-rate storage devices with low latency can significantly reduce system manufacturing
costs and energy consumption without significantly degrading overall system performance.

2.4 Application in Big Data Load Support

In the big data environment, data processing and analysis face the challenges of large data loads that are difficult to
support, and these challenges seriously limit the efficient operation of big data. Traditional centralized databases are
often system-wide driven when processing data, and big data is loaded when there is a large amount of redundancy in
the data center. In the management of big data, the processing technology of distributed database can realize the
real-time hierarchical management of data. The advantage of information classification processing is that the system
can automatically process the information data and filter the duplicated data, and then later analyze and process the data
accurately according to the information processing procedure, which can greatly improve the efficiency of database data
processing and also improve the accuracy of data analysis and processing. In this way, even in the big data environment,
distributed database technology can still provide high speed processing status for big data. The introduction of distri-
buted database technology into the big data load support system can meet the analysis and management needs of dif-
ferent service types of data and improve the processing efficiency and accuracy of multiple types of data [3].

2.5 Improve the big data space management system

First is the data resource layer. Its role is to store and manage various data, which is equivalent to a relative data
source. This technology can realize the fast reading and effective calculation of spatial big data, and can meet a variety
of needs such as effective analysis and application of spatial big data for users. Second is the basic construction level.
This layer is the basis to support the overall operation of the system, storage, computing, storage of all kinds of re-
sources, but also contains security equipment, network and other resources, the resources are very rich. Meanwhile, at
the application level, this layer is based on the business interface and functional building blocks provided by the com-
ponent service layer, and realizes the construction of various forms of applications such as Web side and desktop side.
The web application and desktop application contain many data types, where the web site contains the query of infor-
mation and the display of results, etc.; while the desktop application contains the update of data and the security man-
agement of the system. Based on this, an object-oriented support method is proposed and object-oriented business
processes are implemented on object-oriented objects.

2.6 System Resilient Scaling Technology

In the context of today's big data era, the scale of data is getting larger and larger, and the complexity and diversity of
data is also getting stronger, which brings greater challenges to the storage of distributed data. System scalability is the
core technology of distributed storage, which can effectively improve the scalability of storage system and can effec-
tively solve the problems of metadata dispersion and data transparent migration in distributed storage. The system needs
to estimate the number of nodes needed based on data volume and load, as well as dynamic data migration between
nodes. The system should be able to perform dynamic data exchange between two nodes to achieve simultaneous load
balancing. When errors occur in the nodes, the data can be recovered by methods such as copying, without affecting the
high-level applications [4].

2.7 Big Data Business Management

In today's information-based society, all industries have begun to use the Internet for industrial change, and the In-

DOI: 10.26855/ea.2023.06.020 257 Engineering Advances



Zhenyao Duan

ternet is a major means of information management for enterprises. In this context, business between different indus-
tries is also able to be transmitted through network information, thus achieving the purpose of business docking. In big
data management applications, enterprises are also confronted with multiple data types in huge quantities, which bring
more practical difficulties to users' information processing. However, with the emergence of distributed database tech-
nology, it is able to meet the demand for classification of information and, in this technology, it is also able to achieve
classification processing of customer registration, thus helping enterprises to screen out star and premium customers,
which are usually targeted to the specific situation of the enterprise.

2.8 Big Data Loading

Distributed database technology applied to big data management can improve the efficiency of acquiring information
and can automatically backup information to meet the automatic loading function of big data in the actual data
processing. This technology has been widely used in various types of big data analysis. Big data usually has thousands
of nodes, and the distributed database is also built on top of these nodes, which can significantly improve the overall
data loading efficiency when combined with big data loading processing. For example, the information acquired every
day is 3 billion, the actual efficiency of its information loading is 15000 items/s, and 30 billion data loading can be
completed in a month, which is undoubtedly one of the most significant advantages of distributed database technology
for the speed of massive data growth and the proliferation of data users for big data information loading [5].

Conclusion

With the development of Internet, mobile Internet and Internet of Things, "big data" has gradually become the trend
of development, and "big data" is gradually formed, the reasons for its formation are intricate and complex, and its ap-
plication also presents some new features. With the continuous expansion of various applications, the number of data
will show an explosive growth, and accompanied by a large number of data storage characteristics. The new service
environment and new application scenarios have put forward higher requirements for large-scale cloud storage. In the
big data environment, the application of distributed storage technology to data storage can provide a new way of think-
ing for storing data efficiently and at low cost. Based on this, an object-oriented data storage method is proposed. In the
big data environment, the use of distributed storage technology can effectively reduce the cost of data storage manage-
ment system and expand its scope of application, break through the limitations of traditional data storage technology,
achieve the maximum optimization of storage space, and reduce the waste of space resources. Based on a brief intro-
duction of distributed storage technologies, two representative types of distributed storage technologies in the big data
environment are analyzed, hoping to provide reference for the development of data storage technologies in the domestic
big data environment.
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