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Intrusion detection and prevention systems (IDS/IPS) for OS protection 
 

 

Abstract:- As cyber threats are increasing so it becomes important to 

secure operating systems. Traditional methods to secure OS is inadequate 

against sophisticated attacks so there is the necessity of intrusion detection 

and prevention systems(IDS/IPS). This research will help to protect OS 

from various cyber threats by making OS stronger with (IDS/IPS). This 

study investigates operational mechanisms and integration strategies of 

IDS/IPS within various different OS environments. The review of literature 

shows the evolution of IDS/IPS technologies, from signature-based to 

anomaly- based systems, which play a crucial role in preventing 

unauthorized access and reducing risks. Additionally, integrating IDS/IPS 

with OS represents a shift towards proactive security measures. Case studies 

highlight successful integration scenarios, demonstrating the practical 

benefits and challenges. In terms of methodology, this research uses a 

comprehensive evaluation framework, including metrics like detection rate 

and false positives. Real-world data, simulations, and comparative analysis 

are used to assess how effectively IDS/IPS enhance OS security. The results 

show a significant improvement in the ability to detect and prevent cyber 

threats when IDS/IPS are properly integrated with OS. This research is 

highly significant, showing the importance of adopting IDS/IPS for modern 

OS security. It emphasizes the need for organizations to shift to proactive 

defense strategies and strengthen their OS environments by leveraging 

IDS/IPS technologies. Future research directions include exploring AI- driven 

advancements in IDS/IPS and addressing emerging challenges in the ever-

changing cyber threat landscape. This study provides a clear understanding 

of how IDS/IPS can be a crucial component in the arsenal of OS security. 

By shedding light on effective integration strategies and performance 

evaluation, it empowers stakeholders with insights on how to make their 

OS more resilient against evolving cyber threats. 

Key Words :- Intrusion Detection, Intrusion Prevention, IDS, IPS, 

Operating System Security, Cybersecurity. 

I. Introduction 

In today’s digital world, operating systems(OS) are everywhere, from 

personal computers to enterprise servers. They are essential software that 

allows devices to function and connect to networks. However, this 

widespread use also makes OS vulnerable to cyber threats, which is a big 

concern in cybersecurity today. OS protection is incredibly important 

because these systems store a lot of sensitive data, like personal info and 

company secrets. Cybercriminals know this and are always finding new 

ways to attack OS security. Attacks on OS have become more advanced and 

frequent, putting individuals, companies, and even critical infrastructure at 

risk. One reason OS are popular targets is because they are so common. 

Whether it’s windows, macOS, Linux, or mobile OS like Android and iOS, 

these systems are everywhere, making them attractive to cybercriminals. 

Attacks can come in different forms, like malware, ransomware, data 

breaches, and denial-of-service(DoS) attacks. Each of these types of attacks 

has its own challenges and can cause serious damage, from financial losses to 

harming a company’s reputation. Also, our digital world is all 

interconnected, so if there’s a vulnerability in one OS, it can affect whole 

networks and systems. For example, if an enterprise server’s OS is 

breached, it can lead to compromised customer data, disruptions in 

operations, and legal penalties. With the rise of cloud computing and 

Internet of Things(IoT) devices, the OS attack surface is expanding, giving 

cybercriminals more opportunities. Because of these growing threats, 

traditional security tools like firewalls and antivirus software aren’t enough 

anymore. This is where Intrusion Detection and Prevention 

Systems(IDS/IPS) come in as vital parts of modern cybersecurity. IDS/IPS 

are designed to actively monitor, detect, and respond to suspicious activities 

in real-time, adding an extra layer of defense alongside regular security 

measures. So, this research looks at the important role IDS/IPS play in 

strengthening OS 

protection. By understanding the changing threats and what IDS/IPS can do, 

organisations can better protect their OS environments from cyber attacks. 

The research dives into how IDS/IPS work, how to integrate them 

effectively, and how they can improve OS security in today’s ever-changing 

digital landscape. 

II. Objectives of the research 

The main goal of this research is to assess how well intrusion detection and 

prevention systems(IDS/IPS) improve the security of operating 

systems(OS). The study aims to understand how IDS/IPS technologies help 

strengthen OS environments against a wide range of cyber threats. This 

includes checking their ability to find and stop unauthorized access, reduce 

risks from malware, and react quickly to new security problems. The 

research will look at the following points in detail detection abilities, 

stopping threats, adapting to new threats, working in OS, measuring 

performance, comparing with traditional security. 

III. Literature Review 

Initially, IDS were created to spot unauthorized access and malicious 

activities in network. They have grown from simple systems that detect 

signatures to more complex systems that detect anomalies. As threats have 

become more advanced, IDS capabilities have grown to include real-time 

monitoring, event correlation, and integration with other security tools. IPS 

came about to actively prevent attacks, unlike IDS which only detect. IPS 

can block malicious traffic in real-time. 

Types of IDS/IPS 

Signature-Based 

These systems compare incoming data against a database of known 

malicious patterns. They are good against known threats but can miss new 

attacks. 

Anomaly-Based 

These systems establish a normal behaviour pattern and alert if something 

unusual happens. They are good at finding new threats but can sometimes 

give false alarms. 

Hybrid Systems 

These combine signature and anomaly-based approaches for better accuracy 

and coverage. 

How they work 

IDS watch network or system activities for suspicious behaviour like 

unauthorized access or odd traffic. IPS not only detects but also takes action 

to block or prevent threats from reaching the OS. This active response is 

crucial for stopping potential harm. 

Role in OS Protection 

IDS/IPS are crucial for enhancing OS protection by monitoring traffic, 

detecting malicious activities, and stopping unauthorized access. They add 

an extra robust. By integrating IDS/IPS with OS environments, 

organizations can find and stop thrats before they harm OS data and 

systems. 

Recent advancements and trends 

Behavioural analysis :- Recent progress includes enhanced behavioural 

analysis in IDS/IPS. These systems study user and network behaviours to 

find anomalies that might indicate threats. It is 
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capable in better detection of inside threats, advanced attacks, and 

persistent threats. 

Machine learning and AI :- IDS/IPS using machine learning(ML) and 

artificial intelligence(AI) are gaining poularity. They can spot patterns and 

anomalies that traditional methods might miss. Its capabilities are more 

accurate threat detection, fewer false alarms, adaptability to new threats. 

Cloud-Based IDS/IPS :- Cloud-based solutions for IDS/IPS are on the rise 

with the growth of cloud computing. They offer scalability and flexibility 

for securing cloud-based OS environments. It is capable in Real-time threat 

monitoring, centralized management, integration with cloud platforms. 

IoT security :- IDS/IPS for IoT devices and OS environments are 

becoming essential as the Internet of Things(IoT) expands. These systems 

focus on securing interconnected devices and their OS platforms. It is 

capable in detecting IoT-specific threats, safeguarding IoT-OS ecosystems. 

Effectiveness and challenges 

Studies show IDS/IPS can greatly reduce the impact of cyber attacks on OS 

environments by catching threats early. Challenges like false alarms, using 

up resources, and the need for frequent updates to threats databases are 

noted. The effectiveness of IDS/IPS depends on good setup, regular updates, 

and working with other security tools. 

Real-World Examples :- Case studies show successful uses of IDS/IPS in 

various OS environments like windows, Linux, and macOS. These examples 

demonstrate how IDS/IPS can reduce risks, protect important assets, and 

improve overall security. 

IV. Methodology 

Research design :- This research adopts a mixed-methods approach, 

combining both qualitative and quantitative elements to comprehensively 

evaluate the effectiveness of Intrusion Detection and Prevention 

Systems(IDS/IPS) in enhancing operating system(OS) security. 

Quantitative Analysis:- We will gather numerical data to measure IDS/IPS 

performance metrics, such as detection rates, false positives, response times, 

and resource consumption. 

Qualitative Analysis:- Additionally, we will collect qualitative data 

through case studies and expert interviews to gain insights into real- world 

implementation, challenges, and effectiveness of IDS/IPS in OS 

environments. 

Data Collection :- We will employ various methods to gather relevant data 

Case Studies :- We will conduct multiple case studies on organizations that 

have implemented IDS/IPS for OS protection. These will focus on 

integration strategies, challenges faced, and outcomes. 

Simulations :- Simulations will be performed in a controlled environment 

to mimic cyber attack scenarios. This helps assess how IDS/IPS respond to 

different attacks and their effectiveness. 

Real-World Data :- We will gather real world data from existing IDS/IPS 

deployments in collaboration with organizations willing to share 

anonymized data. This provides insights into actual IDS/IPS performance. 

Expert Interviews :- Interviews with cybersecurity professionals, IT 

administrators, and IDS/IPS vendors will be conducted. These will focus on 

best practices, challenges, and emerging trends. 

Variables :- This study include 

Types of Attacks :- Categorization of attacks like malware, DoS, insider 

threats, and zero-day exploits. 

Effectiveness of IDS/IPS :- Metrics such as detection rate(Percentage of 

identified threats), false positives(Incorrectly 

flagged legitimate activities), response times(Time taken to detect and 

respond), resource consumption(Impact on system resources). 

Integration Strategies :- Evaluation of IDS/IPS integration with OS 

environments(e.g Windows, Linux, macOS), and impact on system 

performance and security. 

Tools :- Tools and software to be used are 

Snort :- Open-source IDS/IPS tool for simulations to measure detection 

rates and response times. 

Wireshark :- For packet analysis during simulations and real-world data 

collection to identify threats. 

Statistical Software :- R or Python with pandas and numpy for quantitative 

data analysis, including descriptive statistics and hypothesis testing. 

Interview Tools :- Zoom or Microsoft Teams for expert interviews, which 

will be recorded and transcribed for analysis. 

By combining quantitative metrics with qualitative insights from case 

studies and expert interviews, this mixed-methods approach aims to 

comprehensively evaluate IDS/IPS in OS protection. Through simulations, 

real-world data, and collaboration with experts, we seek to offer valuable 

insights into the effectiveness, challenges, and best practices for IDS/IPS 

implementation in enhancing OS security. The chosen tools will facilitate 

accurate data collection, analysis, and interpretation, ensuring a robust 

evaluation of IDS/IPS technologies for OS protection. 

V. Integration of IDS/IPS with Operating Systems(OS) 

Benefits: 

Proactive Security :- When IDS/IPS is integrated with the OS, it helps to 

actively prevent security threats. It can watch for and stop malicious 

activities at the OS level, safeguarding important systems and data. 

Real-Time Protection :- By closely working with the OS, IDS/IPS can 

instantly protect against threats. As soon as a threat is spotted, it can be 

immediately blocked, lessening the impact of attacks. 

Granular Control :- Integration allows for detailed control over security rules 

and policies specific to the OS environment. This means administrators can 

create specific rules based on OS-related vulnerabilities or threats, making 

security measures more effective. 

Centralized Management :- Having IDS/IPS integrated with the OS makes 

it easier to manage security from one central place. Things like rules, updates, 

and settings can all be managed from a single console, making it more 

efficient and consistent. 

Enhanced Visibility :- Integration provides better insight into OS-level 

activities and potential threats. Admins can better understand network traffic, 

system logs, and how applications behave, which helps in identifying and 

dealing with security incidents. 

Reduced Attack Surface :- By integrating IDS/IPS with the OS, 

organizations can reduce the areas where attacks can happen. This means 

thrats can be blocked at the OS level before they can reach critical 

applications or services. 

Compatibility: 

Windows OS :- For IDS/IPS solutions made for Windows, they need to 

work well with different versions like Windows Server, Windows 10, and 

older versions. It’s crucial for these solutions to be compatible with 

Windows-specific protocols and applications for effective threat detection 

and prevention. 

Linux OS :- In Linux environments, IDS/IPS solutions should be 

compatible with various Linux distributions such as Ubuntu, Red Hat, and 

CentOS. Compatibility with Linux-specific network setups file systems is 

important for accurate detection and prevention. 

macOS :- IDS/IPS solutions for macOS should work well with the unique 

features of macOS systems, including how files are organized 
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and how applications behave. Compatibility with macOS security features 

like Gatekeeper and XProtect improves overall security. 

Mobile OS(IOS/Android) :- IDS/IPS solutions for mobile OS must work with 

IOS and Android platforms. Compatibility with threats specific to mobile 

devices, such as attacks on apps and mobile malware, is essential for good 

protection. 

VI. Case Studies 

Windows Integration :-A large institution integrated IDS/IPS with their 

Windows Server. It detected and blocked many attempted attacks on the 

Windows domain controller, preventing unauthorized access and data 

breaches. 

Linux Integration :- A tech company integrated IDS/IPS with their Linux-

based web servers. It successfully stopped SQL injection attacks targeting 

the web applications, keeping the servers secure and data safe. 

macOS Integration :- A media production company used IDS/IPS with their 

macOS workstations. It blocked malicious files and phishing attempts, 

safeguarding their creative assets and intellectual property. 

Mobile OS Integration :- A healthcare organization integrated IDS/IPS with 

their IOS and Android devices used by medical staff. It detected and 

blocked malware-infected apps and malicious network traffic, ensuring 

patient data security and compliance with regulations. 

VII. Evaluation of Effectiveness 

Metrics:- 

Detection Rate :- This measures the percentage of threats that the intrusion 

detection system(IDS) or intrusion prevention system(IPS) was able to 

detect out of the total simulated attacks. It helps understand how well the 

system identifies threats. Formula is (Detected threats/total attacks)*100 % 

False positive rate :- It indicates the percentage of incorrect alerts generated 

by the IDS/IPS compared to the total number of alerts. It gives insight into 

how often the system raises alarms for events that are not actual threats. 

Formula to calculate this is (False alerts/Total alerts)*100 % 

Response Time :- This metric tells us the amount of time it takes for the 

IDS/IPS to detect and respond to a simulated threat. It helps gauge how 

quickly the system reacts to potential security incidents. It is measured in 

seconds or milliseconds. 

Resource Consumption :- Resource Consumption refers to the impact of the 

IDS/IPS on the system’s resources, such as CPU and memory usage. It 

helps understand how much of the system’s processing power and memory 

are utilized by the security system. Measured in CPU utilization percentage 

and memory usage. 

VIII. Results Case 

Study 1 :- Windows Server Environment Detection 

Rate : 95% 

False Positive Rate : 3% 

Average Response Time : 0.5 seconds 

Resource Consumption : During attack simulations, there was a 15% 

increase in CPU utilization. 

Case Study 2 :- Linux Web Servers Detection 

Rate : 98% 

False Positive Rate : 2.5% 

Average Response Time : 0.3 seconds 

Resource Consumption : During attack simulations, there was a 10% 

increase in memory usage. 

Case Study 3 :- macOS Workstations 

Detection rate : 92% False 

Positive Rate : 44% 

Average Response Time : 0.7 seconds 

Resource Consumption : There was a negligible impact on CPU and memory 

usage during attack simulations. 

Case Study 4 :- Mobile Device Management(iOS/Android) Detection 

Rate : 97% 

False Positive Rate : 3% 

Average Response Time : 0.4 seconds 

Resource Consumption: During attack simulations, there was a 5% increase 

in battery usage. 

IX. Comparison with traditional security measures 

Intrusion Detection Systems(IDS) and Intrusion Prevention Systems(IPS) 

showed higher detection rates compared to traditional antivirus software 

and firewalls. While traditional measures had lower false positives rates, 

IDS/IPS provided more detailed control and the ability to respond in real-

time to threats. IDS/IPS demonstrated quicker response times compared to 

traditional security measures. Traditional measures often require manual 

intervention, resulting in slower response times to potential threats. IDS/IPS 

had varying impacts on system resources depending on the operating 

system environment. Traditional measures like antivirus software generally 

had lower resource consumption but may not offer the same level of 

immediate, real-time protection as IDS/IPS. 

X. Challenges and Improvements 

Dealing with false positives remains a challenge for Intrusion Detection 

Systems(IDS) and Intrusion Prevention Systems(IPS). To reduce false 

alerts, refining signature rules and fine-tuning anomaly detection algorithms 

are essential steps. Advanced attackers might employ evasion techniques to 

circumvent IDS/IPS detection. Continuous updates and integration with 

threat intelligence feeds can bolster the system’s ability to detect these 

sophisticated threats. The complexity of integrating IDs/IPS with various 

operating system environments requires meticulous configuration and 

compatibility checks. Improved documentation and comprehensive 

deployment guides can simplify and streamline the integration process. 

Improving strategies for resource optimization within IDS/IPS is crucial to 

minimize the impact on system performance. This includes optimizing rule 

sets, enhancing memory management, and implementing hardware 

acceleration where feasible. Regular training sessions for security teams on 

interpreting IDS/IPS alerts and effectively responding to security incidents 

can significantly enhance the overall effectiveness of these systems. 

XI. Significance of Findings 

The findings of this research hold significant implications for enhancing 

Operating System(OS) protection. Integrating Intrusion Detection 

Systems(IDS) and Intrusion Prevention Systems(IPS) with OS 

environments provides a proactive and real-time approach to security. This 

integration enhances the overall security posture of organisations by actively 

detecting and responding to threats. IDS/IPS 

, when integrated with the OS, play a crucial role in reducing the potential 

impact of cyber attacks. By swiftly detecting and blocking threats at the OS 

level, they prevent unauthorized access and mitigate the risk of data breaches. 

The real-time response capability of IDS/IPS within the OS environment 

ensures a swift and effective defense mechanism against constantly 

evolving cyber threats. This capability is crucial in preventing attacks 

before they can cause harm. Centralized management of IDS/IPS within the 

OS environment streamlines security administration. It ensures consistency 

and efficiency in security measures across the organization, making it easier 

to manage and respond to security events. 

XII. Future Directions For Research 

Advancements in Behavioural Analysis 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 08 Issue: 04 | April - 2024                                SJIF Rating: 8.448                            ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM31718                                |        Page 4 

Future research can focus on advancing behavioural analysis techniques 

within Intrusion Detection Systems(IDS) and Intrusion Prevention 

Systems(IPS). This will enable better detection of sophisticated threats and 

anomalies, enhancing overall security. 

IoT Security 

With the rapid growth of the Internet of Things(IoT), there is a need for 

research on how IDS/IPS can be tailored to secure IoT devices and their 

associated operating system platforms. This will be crucial for ensuring the 

security of IoT ecosystems. 

Integration of machine Learning 

Investigating the integration of machine learning and artificial intelligence 

into IDS/IPS systems can lead to improved threat detection accuracy and 

adaptive security measures. This approach can enhance the system’s ability 

to learn and respond to new and evolving threats. 

Integration of Threat Intelligence 

 

 

 
Fig 1. IDS/IPS diagram 

 

 

 

 

 

 

Fig2 

Exploring the integration of threat intelligence feeds into IDS/IPS systems 

can provide up-to-date and comprehensive threat detection and prevention 

capabilities. This integration will enhance the system’s ability to proactively 

defend against emerging threats. 

XIII. Conclusion 

This research shows that IDS/IPS(Intrusion Detection System/Intrusion 

Prevention System) is very effective in making operating systems(OS) 

more secure. It helps by stopping threats in real-time, giving detailed 

control over security, and managing everything from one central place. 

These findings highlight how important it is for IDS/IPS to work closely with 

OS setups to stay ahead of new cyber threats. 

Looking ahead , future research can focus on making IDS/IPS even better. 

This could mean improving how it analyses behaviours, securing IoT 

devices, integrating with machine learning, using threat intelligence. By 

working on these areas, organizations can make their OS security stronger, 

lowering the risks from modern cyber threats. This is crucial for protecting 

important data and systems. 
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