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Abstract: This article aims to explore the
current application status and future
prospects of data privacy protection
technology, analyze the challenges faced
by current data privacy, explore possible
solutions, and provide reference and
inspiration for the development of data
privacy protection technology. This
article adopts literature review and
experience summary methods. Through
sorting and summarizing relevant
literature, combined with the author's
own experience in the field of data
privacy protection, a comprehensive and
in-depth analysis is conducted on the
current application status of data
privacy protection technology. Through
literature review and  experience
summary, we found that current data
privacy protection technologies have
made significant progress with the rapid
development of information technology.

Among them, the research and
application of data encryption
technology based on encryption

algorithms, privacy protection protocols,
and privacy protection tools have
gradually matured data privacy
protection technology. At the same time,
the frequent occurrence of data privacy
breaches also highlights the importance
and urgency of data privacy protection
technology. Data privacy protection
technology is particularly important in
the current context of information
technology in society. In the future, with
the continuous development of
technologies such as big data and
artificial intelligence, data privacy
protection technology will face greater
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challenges and opportunities.
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1. Introduction

1.1 Background of the Study

In today's digital age, data has become an
essential part of how society works. With
the popularity of the Internet and the
development of artificial intelligence
technology, the amount of data produced by
individuals and institutions has exploded,
and the value of data has become more
prominent. However, with this comes an
increasing risk of data privacy and abuse.
The phenomenon that personal privacy
information is stolen by lawbreakers,
companies abuse data to make profits, and
the  government monitors  personal
communication has caused widespread
concern and concern.

1.2 The Significance of the Study

In today's digital age, data has become an
important driver of social development and
economic growth. However, with this
comes the risks and challenges of data
privacy. Personal sensitive information may
be accessed and abused by unauthorized
third parties, which not only harms the
interests of users, but also poses a potential
threat to social order and economic stability.
Therefore, protecting data privacy has
become a top priority. The research of data
privacy protection technology application
status and prospect is of great significance.
It will not only help to promote personal

http://www.stemmpress.com



130 Journal of Big Data and Computing (ISSN: 2959-0590) Vol. 2 No. 2, 2024

data security awareness, but also promote
technological innovation and provide more
effective protection for data security.
Research on the status of data privacy
protection technology can help people
better understand the current challenges
and problems of data security. With the
rapid development of Internet and Internet
of things, personal data is increasing day by
day, and data leakage and privacy
infringement incidents emerge one after
another. By deeply studying the application
status of various data privacy protection
technologies, we can find out the technical
flaws and deficiencies in time, and provide
important reference for further improving
and perfecting data privacy protection
technologies.

Discussing the prospect of data privacy
protection technology will help lead the
development direction of the future data
security field. With the development of
artificial intelligence and big data analysis
technology, data privacy protection
technology is also being innovated and
developed. For example, cryptography-
based secure transmission technology,
differential privacy technology,
homomorphic encryption technology has
become a hot area of data privacy
protection. Through the research and
application of these advanced technologies,
we can provide strong support for building
a more secure and reliable data protection
system, and promote the continuous
progress and improvement of data security
technology.

1.3 Research Status at Home and Abroad
The application of data privacy protection
technology has been a hot issue in the field
of information security. With the rapid
development of the internet and the
popularization of intelligent devices, the
demand for data privacy protection is
becoming more and more urgent. The
research and application of data privacy
protection technology has made a lot of
important progress, not only in the
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academic circle, but also in the industry has
been widely concerned and applied.
Abroad, Europe and the United States have
been at the forefront of data privacy
protection  technology research. The
European Union's General Data Protection
Regulation (GDPR) is regarded as the
global gold standard for data privacy
protection, stipulating strict requirements
for the collection, processing and storage of
personal data, driving the development of
data privacy technologies. In the
application of technology, Europe and the
United States widely use data encryption,
anonymous technology, access control
technology to protect the privacy of user
data. At the same time, some leading
technology companies have also done a lot
of research and practice on data privacy
protection, companies such as Google,
Apple and Microsoft have introduced many
innovative technologies and products in the
area of user data protection.

In China, with the rapid development of the
Internet and artificial intelligence, data
privacy protection technology has been
more and more attention. The Chinese
government has issued a series of
regulations and policies to regulate data
privacy protection, such as the personal
information  protection  law,  which
strengthens the protection of personal data.
In the academic circle, domestic
universities and  scientific  research
institutions are also active in the research of
data privacy protection technology, a large
number of outstanding research results
have emerged. In the industry, some
internet companies have also conducted in-
depth exploration of data privacy protection
technologies, such as Tencent, Alibaba and
Huawei, which are actively researching and
applying data  privacy protection
technologies, driving the development of
the entire industry.

The application of data privacy protection
technology involves many  aspects,
including data encryption, data
desensitization, access control, security
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computing and other technologies. Data
Encryption is the basic technology to
protect data privacy. By converting data
into ciphertext, it ensures that data can not
be stolen and tampered with during
transmission and storage. Data
desensitization technology is to ensure the
availability of data on the premise of
sensitive data processing, so that it is not
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easy to be identified, thus protecting the
privacy of users. Access control technology
is to control the access rights of users to
data, to limit the access of unauthorized
users to prevent data leakage. Security
computing technology is to protect the
safety of data in the calculation process, to
ensure that data in the calculation process is
not leaked.
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Figure. 1 Key Technologies for Data Privacy Protection

2.Key Technologies for Data Privacy
Protection

2.1 Encryption

Encryption technology is the basis of
protecting data privacy. By encrypting
sensitive data, unauthorized users can not
get clear data directly. Common encryption
algorithms include public-key cryptography
and asymmetric cryptography. Symmetric
cryptography uses the same key to encrypt
and decrypt, such as DES and AES, while
asymmetric cryptography uses the public
key and private key to encrypt and decrypt,
such as RSA and ECC.

In addition to the traditional encryption
algorithm, in recent years with the
development of quantum computing
technology, quantum security encryption
technology has gradually attracted people's
attention. Based on the principles of
quantum mechanics, quantum cryptography
makes use of the characteristics of quantum
states to achieve the security of information
transmission, which can resist the attacks
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that traditional computers can not crack,
and has higher security and reliability.

2.2 Authentication Techniques
Authentication technology 1is wused to
confirm the user's identity and permissions,
to prevent unauthorized users from
accessing  sensitive  data. Common
Authentication methods include password
authentication, biometrics, and hardware
tokens. Password authentication is the most
common authentication method, users need
to enter the correct user name and password
to access the system; Biometrics
authenticates users by identifying their
fingerprints, irises, voices and other
biometrics, = while  hardware  tokens
authenticate  users through  dynamic
passwords generated by physical devices.

2.3 Access Control Technology

Access control technology is used to
restrict user's access rights to data,
according to User's identity and needs, fine
control of data. Common access control
methods include role-based access control
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(RBAC) , attribute-based access control
(ABAC) , access control list (ACL) and so
on. RBAC controls access to data by
assigning users to different roles and
assigning permissions to each role, while
ABAC determines permissions based on
user attributes such as age, position, and so
on An ACL is a list-based form of
authorization  that  assigns  specific
permissions to each user or group of users.

2.4 Data Desensitization Techniques

Data desensitization technology is the
processing of sensitive data to remove
sensitive information, thereby reducing the
risk of data leakage. Common data
desensitization techniques include data
encryption, data anonymization, data
generalization, data perturbation and so on.
Data encryption is to encrypt sensitive data,
and only authorized users can decrypt and
get the original data; data anonymization is
to replace real identity information with
virtual identity information, so that users
can not be uniquely identified; Data
generalization is the fuzzy processing of
data to reduce the accuracy of data, and
data perturbation is the addition of noise to
the data, which makes the original data
difficult to be restored.

2.5 Secure Transmission Technology
Secure transmission technology is to
protect the confidentiality and integrity of
data in the process of data transmission, to
prevent data from being stolen or tampered
with in the process of transmission. The
common secure transmission technologies
include SSL/TLS protocol, VPN, IPSec and
so on. SSL/TLS protocol uses certificate
and encryption algorithm to ensure the
security of the identity and data of both
sides of communication, while VPN
realizes the security of remote data
transmission by establishing encryption
channel IPSec is a secure protocol that
encrypts and authenticates packets at the
network level.
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3.Application of Data Privacy Protection
Technology

Data Privacy Protection Technology plays a
vital role in today's information-based
society. It involves the security and
protection of personal privacy information
and concerns the rights and interests of
everyone. With the development and
popularization of science and technology,
the risk of data privacy is increasing, so the
application of data privacy protection
technology is more and more extensive,
involving data processing and management
in various fields. In finance, health care,
education, e-commerce and other fields,
data privacy protection technology has an
important application value, the following
will be combined with these fields in detail.

3.1 Tn the Financial Sector

In the financial world, the application of
data privacy technologies is crucial.
Financial institutions process a large
amount of personal information every day,
including bank account information,
transaction records, identity card numbers
and other sensitive data. Once these data
leak, will bring the serious loss to the user,
also can affect the reputation and the
prestige of the financial institution.
Therefore, financial institutions need to
adopt effective data privacy protection
technologies, such as data encryption,
access control, security authentication and
other means to ensure the security and
privacy of wuser data. Through the
application of these technologies, financial
institutions can effectively prevent the
occurrence of data leakage, protect the
interests and interests of users.

3.2 In the Medical Field

In the medical field, data privacy protection
technology also plays an important role.
The data handled by medical institutions
involves  patients' medical records,
diagnosis results, drug prescriptions and
other private information, which can cause
serious threats to patients' health and lives.
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Therefore, medical institutions need to take malicious access and exploitation. Through
strict data privacy protection measures, the application of these technologies,
such as the establishment of a secure data medical institutions can ensure the safety
storage system, enhance staff security and reliability of patients' privacy
awareness training, implementation of data information, and improve the quality and
encryption technology, etc. , to protect efficiency of medical services.

patients'  private  information  from
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Figure. 3 Application of Data Privacy Protection Technologies in the Medical Field
effective measures to protect data privacy,

3.3 In the Field of Education such as enhancing system security,
Data Privacy Technologies also play an restricting data access rights, and making
important role in education. The data regular data backups, etc. , to protect
handled by educational institutions include students' privacy information from illegal
sensitive data such as students' personal access and exploitation. Through the
information, academic performance, and application  of  these  technologies,
class schedules. The disclosure of such data educational institutions can establish a safe
will not only harm students' rights, but also and reliable data management system to
affect the reputation and image of protect students' personal information and
educational institutions. Therefore, interests.

educational institutions need to take
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3.4 In the Area of E-Commerce

In e-commerce, data privacy technologies
are also critical. With the rapid
development of e-commerce, more and
more personal information is used for
online transactions and payments, including
user's bank card information, shopping
records, address and telephone, etc. , the
security of these information is directly
related to the interests and trust of
consumers. Therefore, the e-commerce
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platform needs to take a series of data
privacy protection measures, such as
strengthening website security, using secure
payment system, encrypting user data
transmission, etc. , to protect users' privacy
from hackers and cybercriminals. Through
the application of these technologies, e-
commerce platform can enhance user's
shopping experience, enhance user's trust,
and promote the healthy development of e-
commerce market.

Encryption
technology

Authentication
technique

Figure. 4 Application of Data Privacy Protection Technologies in the E-commerce Sector

4. Application Prospects of Data Privacy
Protection Technologies

Data privacy protection technology has
been a hot topic in the information society.
With the rapid development of the Internet
and the popularity of smart devices,
personal data collection, transmission and
processing become more and more frequent,
data privacy risks are increasing. Therefore,
the development of data privacy protection
technology becomes particularly important.
In this era of information explosion, how to
protect personal privacy data, has become a
common challenge of the technology
community and government departments.
With the rapid development of artificial
intelligence, big data, cloud computing and
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other technologies, data privacy protection
technology is also evolving. In the future,
the development prospect of data privacy
protection technology is very broad, mainly
reflected in the following aspects:

With the development of quantum
computing, homomorphic  encryption,
multi-party security computing and other
advanced technologies, data encryption and
privacy protection technology will usher in
a new breakthrough. The introduction of
quantum computing will greatly enhance
the security of data encryption. The
application of homomorphic encryption
and multi-party security computing will
make data more secure and reliable in the
process of transmission and processing.
The application of these new technologies
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will provide a more solid technical
foundation for data privacy protection and
effectively deal with the increasingly
complex data security challenges.

With the continuous development and
popularization of blockchain technology,
data privacy protection technology will be
further  strengthened. Due to the
characteristics of decentralization, non-
tampering and anonymity, blockchain
technology is an ideal choice to protect data
privacy. In the future, Dblockchain
technology will play a more and more
important role in the field of data privacy
protection, which can realize the safe
sharing and transmission of data, prevent
data from being tampered and leaked, and
protect the privacy rights of users.

With the continuous improvement and
strengthening of laws and regulations, the
development of data privacy protection
technology will be better protected. Many
countries have issued data protection laws
and regulations, which regulate the
collection, storage, processing and
transmission of data, and emphasize the
importance of protecting personal privacy
data. In the future, with the further
improvement and implementation of laws
and regulations, data privacy protection
technology will be more popular,
enterprises and organizations will pay more
attention to data privacy protection.

With the improvement of People's
awareness of data privacy protection and
the increase of demand, data privacy
protection technology will also be towards
the intelligent, personalized direction of
development. In the future, with the
application of artificial intelligence
technology, data privacy protection
technology will be more intelligent,
according to user's preferences and habits
to actively protect their privacy data, to
provide wusers with personalized data
protection services. This will greatly
improve the user experience and increase
users' trust in data privacy protection
technologies.
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5. Conclusion

The application and prospect of data
privacy protection technology is a complex
and serious problem. In the information age,
data security and privacy protection has
become a global challenge, requiring the
whole society to work together to cope with.
Only through technological innovation,
policy support and social consensus
building, can better protect personal
privacy data, data security and social
stability of harmonious development.
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