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Abstract: With the rapid development of information technology, data center network
security issues have become increasingly complex and severe. In order to address this
challenge, various information technology driven solutions have been proposed, aimed at
improving the security performance of data center networks. This article will explore these
solutions and provide relevant numerical data support. By comparing the performance of
traditional and new solutions in key indicators such as attack detection rate, false alarm rate,
response time, and number of security events, it can be seen that the new solution has
achieved significant results in improving network security performance. For example, the
attack detection rate of the new solution has reached 95%, which is a significant
improvement compared to 75% of traditional solutions. At the same time, the false alarm
rate has been reduced to 5%, with a decrease of 50% compared to the traditional solution
of 10%. The background significance of information technology driven data center
network security solutions is significant, and remarkable numerical results have been
achieved in key indicators.

1. Introduction

With the rapid development of information technology, data center network security is facing
unprecedented challenges. Data centers are important places for enterprises, organizations, and
individuals to store, process, and transmit sensitive information. Therefore, protecting the security
of data center networks is crucial for ensuring the confidentiality, integrity, and availability of
information [1-2]. However, data center network security faces diverse and complex threats.
Network attackers use various vulnerabilities, malware, and social engineering methods to attempt
to violate network security policies, obtain confidential information, disrupt network functionality,
or interfere with normal business operations [3-4]. In addition, with the wide application of cloud
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computing, the Internet of Things, Big data and other emerging technologies, the scale and
complexity of data center networks are increasing, bringing new challenges to network security. To
address these challenges, solutions need to comprehensively consider multiple aspects such as
hardware, software, and personnel. Firstly, the data center network needs to deploy highly reliable
hardware devices, such as firewalls, intrusion detection systems, and security routers, as well as
flexible and scalable network architectures to provide sufficient security protection. Secondly,
security solutions at the software level are also crucial, including the development and execution of
network security policies, vulnerability management, and security auditing. Finally, personnel's
security awareness and skill training are also important aspects of ensuring data center network
security. Employees need to understand common network attack methods and be able to take
appropriate security measures to respond to threats [5].

In recent years, many scholars and experts have conducted research on the challenges and
solutions of data center network security driven by information technology. Among them, Adhikari
M shows that the information technology driven data center is facing various network security
threats, such as network attacks, malware and Data breach. In order to detect and mitigate these
threats, data centers should adopt comprehensive security measures. Firstly, intrusion detection
systems and intrusion prevention systems can monitor and prevent potential attacks. Secondly, it is
necessary to strengthen access control and restrict only authorized personnel from accessing
sensitive data and systems. Regular security assessments and vulnerability scans, as well as security
awareness training for employees, are also important measures. In addition, machine learning and
artificial intelligence can be used to improve security threat detection and mitigation capabilities,
automatically detecting and responding to potential threats by analyzing abnormal behavior patterns.
The comprehensive use of these measures can effectively protect data centers from security threats
[6]. Liu N plays a crucial role in leveraging network security in IT driven data centers. With the
continuous expansion and complexity of data centers, protecting the security and integrity of data
has become increasingly important. Network security covers many aspects, including firewalls,
intrusion detection systems, virtual private networks, data encryption, and access control. Firstly, a
firewall is the first line of defense to protect the data center network. It can control sentinelles traffic,
detect and prevent potential network attacks, such as unauthorized access and malware. Firewalls
can also control network communication within and outside the data center, ensuring that only
authorized users and devices can access sensitive data. Secondly, an intrusion detection system is a
tool for monitoring abnormal activities in the network. It can detect potential intrusion attempts,
such as vulnerability exploitation, malware, and denial of service attacks, and promptly alert
administrators. IDS (Intrusion Detection System) can help data centers take timely action to address
potential security threats [7]. Sun HW states that network security in information technology driven
data centers is a series of measures and practices that ensure that the network architecture, devices,
and applications of data centers are protected from network threats and unauthorized access [8].
With the increasing importance of data centers in daily business, protecting data centers from
attacks and Data breach has become the primary task of organizations.

Data center network security is facing evolving and complex challenges, requiring
comprehensive solutions to protect critical information assets. Only through continuous investment
and innovation can one ensure the security of the data center network, maintain the trust of users
and promote the sustainable development of Digital transformation.

2. Data Center Network Security Challenges and Solutions Driven by Information Technology
2.1 Data Center Network Security Challenges and Solutions

With the advent of the digital age, data centers have become the core infrastructure of enterprises.
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However, the network security of the data center faces many challenges, which may lead to serious
consequences such as Data breach, hacker attacks, service interruption, etc. Firstly, an important
challenge for data center network security is the isolation of internal and external networks. Data
centers often need to connect to public networks while also protecting the security of internal
networks. Attackers can use external networks to invade internal systems, so they need to establish
effective firewalls and access control policies between internal and external networks [9-10]. In
addition, using encryption technologies such as virtual private networks can provide more secure
connection methods [11-12]. Secondly, with the expansion and complexity of data centers, Network
monitoring and intrusion detection have become a challenging task. Traditional signature based
intrusion detection systems (IDS) may not be able to detect new attacks or zero day vulnerabilities
in a timely manner. Therefore, using intrusion detection systems or machine learning algorithms
based on behavior analysis can more effectively identify abnormal activities and take corresponding
measures in advance [13-14]. Finally, continuous monitoring and updating of data center network
security is also crucial. The threat environment is constantly evolving, so data center network
security policies need to be regularly reviewed and updated. Timely installing security patches,
updating anti-virus software, and conducting Penetration test and security audits can help identify
potential vulnerabilities and repair them in a timely manner. Data center network security faces
many challenges, but solutions such as establishing internal and external network isolation, using
behavior analysis intrusion detection systems, data protection and encryption, internal security
measures, and continuous monitoring and updates can greatly enhance the network security of data
centers. Only by comprehensively utilizing multiple technologies and strategies can data centers be
better protected from attacks and threats, as shown in Figure 1:
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Figure 1. Flow chart of data center network security challenges and solutions

2.2 Network Security Management Algorithms

In the Big data environment, the internal relationship between effective data and basic data is
clarified, and different information is organized, so that developers and researchers can obtain data
relevance information [15-16]. The complex rules for designing a network security monitoring
system include managing key data relationships, analyzing the usage of all traffic devices in the
network, and obtaining traffic rule execution [17-18].

In a related study, normalization and redundant abstraction were used to combine data and derive
new features. Quads were used to analyze and describe the causal relationships between different
events. Quads refer to a set of security events, conditions, security event sets, and security event
related features. If two of the event properties are different, it means that these two events have
different instances. According to fuzzy theory, e; and e, refer to security events, while
C(ey) X (ey) refers to the set of binary fuzzy causal relationships between security events.
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ur(c,p) refers to the membership function, with a value range of [0,1]. Therefore, it represents the
degree of membership of (c, p) in the Fuzzy set R, where 1 represents the maximum fuzzy causal
relationship between c and p, and 0 represents that there is no relationship between them.

The attribute domain A; = {uy, uy,...., uy} of the advanced security event set e,, the attribute
A, ={vq,v,,....,v,} of the advanced security event set e, , and the attributes
B; = {uy,uy,....,uq} and B, = {v;,vy,....,uy} of e; and e,. If events B; and B, are

equivalent, that is, events e; and e, are sufficient to satisfy the fuzzy equivalence constraint. The
events e; and e, have a fuzzy equivalent causal relationship, and the formula for the function is:
nt, W(ui'Vi)XZ]k:1 W(u;,vj)

ugr(ey, e;) = Zil\ia:\lt(c,p) w; (1)

The u and v in the formula refer to the corresponding characteristics of a normal even number
function, while Mat refers to the corresponding quantity. The probability of the weights of attributes
u; and v; is represented by the function W(u;, v;), using the following formula:

1,ui = Vi, U € Bl,Vi € BZ
W(u;,vi) ={Wwp Ui = Vi, u; € By, vi € B, (2)
O,ui * Vi

In the formula, u;, vi, W(u;,v;) refer to basic and non basic features, and the support function
SuoR (C, P) is used to refer to binary fuzzy relationships. The formula is:

z:min(n,m)

k=1 Hr(P(e1).P(e2))

Supg(C, P) = Ze=— bR 3)

2.3 Information Technology

Information Technology (IT) refers to the field of technology that applies methods such as
computer science, electronic technology, and communication technology to store, process, transmit,
and use information. It involves software development, data management, network communication,
hardware facilities, and other aspects [19-20].

The development of information technology is closely related to the progress of computer
technology. With the continuous development of computer hardware and the popularization of the
Internet, the application of information technology in various fields is becoming increasingly
widespread. It has deeply influenced people's lives, work, and learning, becoming an indispensable
part of modern society, as shown in Figure 2.
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Figure 2. Information technology domain diagram
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As shown in Figure 2, there are many important concepts and technologies in the field of
information technology, such as:

1) Software development involves developing, designing, and maintaining various software
applications, including desktop applications, mobile applications, and web applications.

2) Data management involves the collection, storage, processing, and analysis of data to provide
decision-making support and business optimization functions.

3) Network communication involves the establishment and management of computer networks,
including local area networks, wide area networks, and the internet, to achieve information
transmission and sharing.

4) Information security involves protecting information from unauthorized access, use,
disclosure, destruction, modification, or interference, and taking corresponding security measures.

5) Artificial intelligence and machine learning involve utilizing algorithms and models to equip
computer systems with learning and intelligent decision-making capabilities to handle complex
problems and improve performance.

6) Cloud computing and Big data involve storing and processing massive data through the
Internet, and providing various computing resources and services.

3. Experiment on Network Security Challenges in Data Centers Driven by Information
Technology

3.1 Objectives of Network Security Challenges in Data Centers Driven by Information
Technology

This experiment aims to explore the challenges of data center network security driven by
information technology and analyze its impact on network performance and security. The specific
objectives include:

1) Evaluate the impact of different attack methods on data center networks.

2) Analyze the impact of different security protection measures on network performance.

3) Research security policies and mechanisms in data center networks.

3.2 Network Security Challenges in Data Centers Driven by Information Technology

In the data center network driven by information technology, network security faces multiple
challenges. Firstly, the data center network has a large scale and numerous nodes, so attackers can
engage in malicious activities by exploiting vulnerabilities and weaknesses in the network.
Secondly, high-speed data transmission and large-scale data traffic have brought enormous
difficulties to security monitoring and detection. At the same time, sensitive data in the data center
network, such as user information and trade secrets, need to be properly protected to prevent
leakage. This article selects three common network attack methods: distributed denial of service
attack, denial of service attack, and intrusion attack to evaluate their impact on data center networks.
Through a simulated experimental environment, this article tested the network performance of data
center networks under different attacks, as shown in Table 1 and Figure 3:

In Table 1, the impact of different attack methods on the performance of data center networks is
presented numerically. For example, distributed denial of service attacks result in bandwidth
consumption reaching 100 Mbps, an increase in latency of 50 milliseconds, and a packet loss rate of
10%. Denial of service attacks have a greater impact on bandwidth consumption, reaching 200
Mbps, increasing latency by 100 milliseconds, and a packet loss rate of 20%. The impact of
intrusion attacks on network performance is relatively mild, with a bandwidth consumption of 50
Mbps, an increase in latency of 20 milliseconds, and a packet loss rate of 5%. The actual attack
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situation may vary, and the specific impact of the attack may also be influenced by the
characteristics of the target system and defense measures.

Table 1. The impact of different attack methods on the performance of data center networks

Bandwidth Delay Database
) ) Packet loss .
Attack mode consumption | increase rate (%) response time
(Mbps) (ms) ° (ms)
Distributed Denial of

Service Attacks 100 50 10 500
Denial of Service Attack 200 100 20 1000
Intrusion attacks 50 20 5 300

Bandwidth consumption (Mbps) = Delay increase (ms)

Packet loss rate (%) Database response time (ms)

250

200

150

value

100

50

firewall Intrusion Detection System Access Control List

Intrusion and access list for each data item

Figure 3. The impact of different security protection measures on the performance of data center
networks

In Figure 3, the impact of different security protection measures on the performance of the data
center network is presented numerically. The bandwidth consumption of the firewall is 10 Mbps,
with an increase in latency of 5 milliseconds and a packet loss rate of 2%. The intrusion detection
system causes a bandwidth consumption of 20 Mbps, with an increase in latency of 10 milliseconds
and a packet loss rate of 3%. The access control list has the smallest impact on network
performance, with a bandwidth consumption of 5 Mbps, an increase in latency of 2 milliseconds,
and a packet loss rate of 1%. It indicates that different security protection measures will have
varying degrees of impact on the performance of data center networks.
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3.3 Results of Network Security Challenges in Data Centers Driven by Information
Technology

The network security of data centers driven by information technology faces various challenges,
including the constantly changing attack methods, the large scale of the network, and the need for
large-scale data processing. Through the analysis of the above experimental results, it can be
concluded that the impact of distributed denial of service attacks on network performance is
relatively low in bandwidth consumption, but the increase in latency and packet loss rate leads to a
decrease in network responsiveness. Denial of service attacks have a high impact on bandwidth
consumption, increased latency, and packet loss rate, which may cause network services to
malfunction. The impact of intrusion attacks on network performance is relatively mild, but
effective protection is still needed. The impact of security protection measures on network
performance: As a basic network security measure, firewalls not only protect the network from
attacks, but also have little impact on bandwidth consumption, delay increase, and packet loss rate.
Therefore, they are an effective network security protection method. Intrusion detection systems
provide more advanced security protection by monitoring and detecting abnormal and intrusion
behaviors in the network, but their impact on bandwidth consumption and latency increase is
significant, and a balance needs to be found between performance and security. As a simple and
direct network access control mechanism, access control lists have the least impact on network
performance, but their security is relatively low.

4. Results and Discussion of Data Center Network Security Solutions Driven by Information
Technology

4.1 Current Status of Data Center Network Security Solutions Driven by Information
Technology

With the increasing reliance on data in modern society, network security issues in data centers
have become more urgent and important. The current data center is facing a variety of security
challenges, such as network attacks, Data breach and Identity theft. These threats may lead to
information loss, service interruption, and even have serious negative impacts on the entire
organization. In order to address these threats, many organizations have taken a series of network
security measures, such as firewalls, intrusion detection systems, and data encryption. However,
these traditional security solutions often struggle to cope with the growing number of network
attacks and complex threat environments. Therefore, a new solution is needed to improve the
security and stability of the data center network.

4.2 Verification of Data Center Network Security Solutions Driven by Information Technology

To verify the effectiveness of the new solution, an empirical study was conducted. This article
selects a data center of a medium-sized enterprise as the research object and deploys a new security
solution in its network environment. It collects data for a period of time, including network traffic,
attack events and security events.

Through analysis and comparison of data, this article found that the new solution performs well
in improving network security in data centers. Specifically, the new solution has successfully
detected and prevented multiple network attacks and avoided potential Data breach and service
interruption, as shown in Figure 4:
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Figure 4. The improvement of network security performance by the new solution

Figure 4 shows the comparison results between the traditional solution and the new solution on
multiple numerical indicators, and provides the calculation of improvement rate. Firstly, the attack
detection rate of the new solution has increased by 26.67%, from 75% of the traditional solution to
95%. This means that the new solution can better detect and identify potential network attacks,
improving the security of the data center. Secondly, the false alarm rate of the new solution has been
reduced by 50%, from 10% in traditional solutions to 5%. This means that the new solution is more
accurate in handling security incidents, reduces false positives, and reduces unnecessary
interference and workload. Subsequently, the response time of the new solution was reduced by
25%, from 200 milliseconds in the traditional solution to 150 milliseconds. This indicates that the
new solution can respond more quickly to security events and improve the efficiency of defense.
Finally, the new solution reduced the number of security incidents by 40%, from 50 in traditional
solutions to 30. This means that the new solution can better prevent and reduce the occurrence of
security incidents, reducing security threats. The new solution has achieved significant
improvements in various indicators, improving the security and efficiency of the data center
network. This indicates that data center network security solutions driven by information
technology are an effective choice with significant numerical improvement effects, which can
provide better network security protection for organizations.

4.3 Strategies for Data Center Network Security Solutions Driven by Information Technology

Based on the analysis and verification results of the current situation, the following strategies are
proposed to further strengthen the network security solution of data centers driven by information
technology:

1) A comprehensive security system is the establishment of a comprehensive security system,
including various security measures such as firewalls, intrusion detection systems, data encryption,
and security audits. This can provide multiple defenses and enhance the security of the data center
network.

2) Real time monitoring and response is the introduction of a real-time monitoring and response
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system that can detect and respond to potential security threats in a timely manner. Through
real-time analysis of network traffic and behavior patterns, abnormal events can be quickly
identified and timely responses can be made.

3) The data backup and disaster recovery mechanism is to establish a sound data backup and
disaster recovery mechanism to ensure the security and availability of data. Regular data backups
can be conducted and stored on backup devices in different geographical locations to prevent data
loss and disaster damage.

4) Employee training and awareness enhancement are aimed at strengthening employees'
cybersecurity training and awareness enhancement, enabling them to proactively identify and
prevent security threats. It can organize regular network security training and drills to help
employees understand the latest security risks and protection methods.

5. Conclusions

Against the backdrop of rapid development of information technology, data center network
security is facing increasingly complex and diverse challenges. Traditional security solutions are no
longer able to meet the needs of these threats, so a new generation of solutions driven by
information technology is needed. This article introduces the challenges faced by data center
network security and explores the importance and role of new solutions driven by information
technology in addressing these challenges. While ensuring the security of the data center, the new
solution can improve attack detection rate, reduce false positive rate, accelerate response speed, and
reduce the number of security events. By comprehensively applying various security measures and
strategies, and emphasizing employee security awareness and training, data centers can better
respond to network security challenges and ensure the security and confidentiality of data and
systems.
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