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ABSTRACT

In the era of digitalization, computer databases have become an indispensable technological support
across various industries. They not only house a vast amount of data but also enable efficient
management and swift retrieval of this information. Concurrently, advancements in database
application technology and maintenance have become crucial in ensuring the stable operation of
information systems. However, contemporary computer database technology still faces numerous
challenges such as data compatibility, automation levels, and flexibility in data transmission.
Therefore, this study focuses on the key application techniques and maintenance mechanisms of
computer databases, exploring measures to enhance data compatibility, improve production
automation, strengthen the flexibility of data transmission, and bolster technical support. These
efforts aim to drive the development of computer databases towards efficiency, stability, and
security, thus laying a solid data foundation for the sustainable development of the entire information
society.
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1. INTRODUCTION

Against the backdrop of the booming digital economy, computer databases, as the backbone
supporting modern information systems, are facing increasingly severe tests. The pursuit of data
processing speed and the demand for data accuracy in the information age have made the application
technology and maintenance work of databases complex and urgent. However, the coexistence of
multiple computer databases in reality has made data compatibility the primary problem to be
researched. At the same time, the industry's continuous demand for the improvement of production
automation levels requires further optimization and updating of database application technology to
support more intelligent production processes. Additionally, the flexible transmission of data is
directly related to the flow of information and the speed of decision-making reactions, which also
serves as another driving force for strengthening database application technology. Therefore, in
response to current development needs, in-depth analysis of the application technology and
maintenance of computer databases is essential to achieve technological innovation and improvement.
This not only holds significant importance for the databases themselves but will also have a
tremendous impact on promoting overall progress in the information society.
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2. THE CONCEPT OF COMPUTER DATABASE

Computer databases, while seemingly mundane, are an indispensable treasure trove of technology
that forms the heart of modern information management. In the context of the Internet and big data
era, databases are like a never-closing digital library, silently accumulating, organizing, and
outputting knowledge and information. Essentially, a database is just an organized collection of data
intended to store and retrieve information relevant to a specific application. Like an efficient librarian,
it adheres to specific data structures, guaranteeing not only the cleanliness and systematicity of data
but also efficient retrieval and manipulation through precise logical relationships. However, this
virtual librarian is not always reliable. As data volumes soar and technology continuously iterates,
the application and maintenance of databases have become increasingly complex [1]. Database
performance depends on countless details, such as index optimization, query optimization, and even
data model design, and working in a data-rich environment presents numerous challenges.
Maintenance work requires a demanding pursuit of technical details, not only to maintain data
stability and reliability but also to safeguard user privacy and business continuity. Database failures
can mean a commercial disaster or a loss of consumer trust. At the same time, technology does not
exist in isolation. Database application technology that keeps pace with the times also facilitates the
emergence of new business models, such as cloud database services. This service delegates data
storage responsibilities to cloud service providers, allowing users to connect to their own databases
over the network and enjoy a more flexible and scalable data management experience. Undoubtedly,
behind the database technology lies an iceberg-like depth of technical knowledge, and dealing with
its detailed processing requires exquisite technical knowledge and rich experience. Only by constantly
exploring and innovating can these digital storehouses continue to fulfill their indispensable core role
in the future information age. Therefore, thinking and researching database application technology
and maintenance is not only a challenge for technical experts, but also has far-reaching significance
for the industry and academia that cannot be ignored [2].

3. CURRENT STATUS OF COMPUTER DATABASE APPLICATION
TECHNOLOGY AND MAINTENANCE

In today's information society, computer database application technology and its maintenance play a
crucial role. As data volumes continue to expand, enterprises and institutions have become
increasingly dependent on databases. This involves many aspects such as data storage, management,
security, and performance optimization, making database technology the cornerstone of modern
information system architecture. The performance and reliability of database management systems
(DBMS) directly determine the efficiency of data center operations. Excellent database application
technology not only needs to have the ability to respond quickly to queries, but also ensure efficient
data processing and access speeds on the basis of data integrity and consistency.

Currently, the rise of cloud databases is gradually changing the traditional mode of database
application and maintenance. At the same time, open source database management systems such as
MySQL and PostgreSQL are increasingly favored by enterprises for their flexibility and cost-
effectiveness. While addressing the massive data processing needs, data security issues are also being
pushed to the forefront. In terms of database maintenance, tasks such as backup, recovery,
performance tuning, and data migration are always essential for maintenance teams, as they are
related to the security and stability of enterprise data. In response to the current situation of data
doubling in scale, the application of automated maintenance tools has become extremely critical,
greatly improving the efficiency of database administrators and reducing the risk of human error.

The value of data is becoming more and more pronounced, and the upgrading of database application
technology is also accelerating. However, the pace of upgrading is not always concentrated on cutting
edge technology. In many cases, deep optimization and refined management of existing technology
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are equally important. Choosing the appropriate database technology and designing a good database
architecture will directly impact the efficiency and future development of enterprise information
systems. A serious review of computer database application technology and its maintenance is a key
step in mastering the future development trends of information technology and guiding the innovation
of database technology. At the same time, this provides rich exploration areas for database
practitioners and theoretical researchers, driving the entire industry towards a more intelligent, secure,
and efficient direction [3].

4. COMPUTER DATABASE APPLICATION TECHNOLOGY THINKING
4.1. Improve the compatible adaptability of data

The compatibility requirements of data necessitate that the database be capable of flexibly handling
various data formats, supporting cross-platform data sharing, and ensuring the consistency and
integrity of data flow between different systems. The diversity of data formats implies that the
database must effectively manage not only structured data, but also semi-structured and even
unstructured data. In response to this challenge, the database management system needs to introduce
more diverse data models and storage methods. For example, NoSQL databases demonstrate
significant advantages in this field, as they can support document storage, key-value pair storage, and
even graph-structured data to adapt to different forms of data requirements. On the other hand, with
the popularization of cloud computing and big data technologies, data sharing has become more
convenient, but also brings issues such as data consistency and security. To ensure that data flows
securely and without loss between multiple systems, strict design of data exchange formats and
protocol standards is essential. Adhering to open standards such as XML and JSON can greatly
enhance the compatibility of data between different systems. Furthermore, the development of data
transformation tools and middleware can make this process smoother, reducing the risk of data format
loss or structural changes during transmission. As for the issue of data consistency, distributed
database technology has proposed some solutions. For instance, the CAP theorem guides design
principles, and the Paxos algorithm based on this provides a mechanism for achieving data
consistency in distributed systems. Modern databases such as Apache Cassandra adopt Paxos-like
protocols to ensure accurate synchronization of data between different nodes.

4.2. Improve the automation level of production

In the modern industry, the application of database technology has become a crucial field for
enhancing the level of production automation. With the explosive growth of data, the demand of
enterprises is constantly evolving, shifting from simple data storage to efficient and intelligent data
processing. Precise data analysis and processing allow computer databases to monitor the production
process in real-time, accurately predict maintenance requirements, and ensure the optimal allocation
of resources - all of which directly benefit from the advancement of database technology. The efficient
management function of databases enables the seamless connection between the information flow
and material flow on the production line [4]. For example, in manufacturing, the use of advanced
database management systems (DBMS) can achieve real-time monitoring of production equipment,
which enables timely adjustment of production strategies and optimization of production processes,
significantly improving work efficiency. In addition, intelligent decision support systems based on
databases have become an important tool for automation. By collecting and storing production data
and using machine learning algorithms for in-depth analysis, such systems provide managers with
more scientific decision-making basis. Such systems not only predict market trends but can also
respond promptly when potential problems arise, thus reducing manual intervention to a great extent
and improving the level of automation in the production process. However, highly automated
production also places higher requirements on the stability and security of databases. Maintenance
teams must ensure that the database can overcome hardware failures, software defects, and even
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network attacks to guarantee data integrity and reliability. Therefore, continuous optimization and
enhancement of databases have become an indispensable link for achieving and maintaining
production automation. In summary, the application of computer database technology plays a crucial
role in enhancing the level of production automation.

4.3. Improve the flexible transmission of data

As businesses increasingly demand real-time data and diverse connectivity options, transmission
efficiency and flexibility have become important benchmarks for measuring database performance.
In traditional database transmission processes, data is often rigidly structured, exhibiting a lack of
adaptability when integrating new data sources or changing transmission protocols. Addressing this
issue, the implementation of middleware technologies such as data buses or API gateways can
effectively enhance the flexibility of data transmission. Middleware can serve as a bridge between
different applications, abstracting various database interfaces and thereby facilitating smoother data
transfer between heterogeneous systems. Furthermore, database systems supporting flexible encoding
and format conversion allow for greater adaptability in data transmission, automatically matching the
required formats during data migration between sources and destinations. Additionally, the
significant increase in data transmission speed enabled by 5G technology provides hardware support
for flexible data transfer. In practical applications, database replication and data synchronization
technologies can ensure the consistency and real-time availability of data in distributed environments.
This means that data generated anywhere can be instantly synchronized to the required location,
providing timely support for decision-making. Nevertheless, when enhancing data transmission
flexibility, security considerations should also be taken into account. As data becomes more open and
frequent during the transmission process, increased encryption and security oversight of data are
required to prevent sensitive information from unauthorized access or malicious interception. Flexible
data transmission is an inevitable trend in the development of computer database technology and an
important means to enhance enterprise data processing capabilities. By employing advanced
middleware technologies, robust data replication, and synchronization mechanisms while considering
potential security risks, efficient, secure, and flexible data transmission can be achieved across
various industries [5].

5. CONCLUSION

Considering the pervasive application of computer databases in modern society, the significance of
technological innovation and maintenance strategies cannot be overstated. Data stands as one of the
most invaluable resources in today's world, and computer databases serve as its guardians. Enhancing
database compatibility, automation levels in production, flexibility in data transmission, and
strengthening application technologies - these four areas of optimization will lead database
technology closer to its ideal state. This pursuit is not merely a response to the intrinsic demands of
technological advancement but also an imperative for the efficient functioning of a modernized
society. By delving into the application and maintenance considerations surrounding computer
database technology, this research aims to provide clear direction for its future development. Only by
doing so can we ensure the secure, stable, and swift flow of information amidst ever-changing
technological trends, ultimately supporting the sustainable development of an informatized society.
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