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ABSTRACT: The paper examines how AI can improve performance and security testing, increasing response time, 

throughput, and accuracy of threat detection. The experimental results demonstrate that there is a 26.2% improvement 

in the throughput time, an 31.2% increase in the throughput, and 95%+ threat detection accuracy. Real time 

optimization is provided by AI based testing that eliminates vulnerabilities faster and make the system more reliable 

and efficient. 
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I. INTRODUCTION 

 

Scaling up for traditional software testing is also challenging, along with detecting real time threats. Performing this 

task using AI-pushed testing automates the process of performance optimization as well as threat identification. This 

research presents the uses of the artificial intelligence in mitigating cyber threats, detection of bottlenecks and 

improvement in throughput. By showing our findings, we illustrate the way in which AI can replace the conventional 

software testing to realize mass and robust, adaptive systems. 

 

II. RELATED WORKS 

 

2.1 Predictive Analytics  

AI’s role in the performance testing is coming into limelight because AI can predict system failure and optimize the 

system before the system bottleneck affects the user. Predictive analytics supported by AI use historical data and 

various machine learning (ML) methods to find signs of a performance downfall (Grzonka et al., 2018).  

 

Unlike traditional monitoring systems where the resource monitoring and alerting runs only after the incident happens, 

AI models can actively adjust the resource to ensure resource balance would be optimized in real time. In large scale 

distributed environments like cloud computing, such systems can be created using multi agent framework to ensure that 

they are highly reliable (Grzonka et al., 2018). 

 

Anomaly detection using the AI is crucial to mitigate the performance issues on the complex systems, Internet of 

Things (IoT) network for example. In an AI based testbed architecture (Moustafa, 2021), it was presented that cyber 

threats are evaluated in IoT networks.  
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Figure 1 Software Testing (BugRaptors, 2023) 

 

The collected data from this platform is heterogeneous data sourced from IoT services, with predicted and detected 

anomalies created by ML algorithms like Gradient Boosting Machines and Deep Neural Networks.  

 

Similarly, Meziane & Ouerdi (2023) studied a variety of the IoT security AI techniques viz. ML and Deep Learning 

(DL) to decide maximum classification accuracy. The results indicate that AI driven anomaly solution can substantially 

improve its performance by monitoring the system behaviour and predicting failures prior to turning into critical 

failures. 

 

In addition, AI provides great efficiency in evaluating real time data performance of complex environments: integrated 

circuits (ICs). Akter et al. (2021) develop a non-destructive AI based terahertz testing method for the detection of 

defective ICs.  

 

Using convolutional neural networks (CNN), this method is applied to terahertz radiation responses in order to classify 

faulty components with an accuracy rate of 94%. Different perspectives based on the external and internal relationship 

of teams and systems, respectively, predictively using the above-mentioned AI driven approaches are shedding the light 

over the potential of predictive analytics for reduced incidence of system failures and better performance optimization 

in a myriad of applications. 

 

2.2 Vulnerability Detection 

As the sophistication of cyber threats has been growing, AI-based pen testing has evolved to be a powerful means to 

automate the vulnerability detection on software systems. However, the traditional penetration testing is based on 

manual effort and predefined test cases which are less adaptive in the dynamic security risk elements (Bozic & 

Wotawa, 2017).  
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ML driven penetration testing uses ML algorithms to automate pen testing process, identifying security flaws 

dynamically by behaviours in a scenario close to the one of the real attacks. Azar et al. (2022) highlights the importance 

of AI in verifying security for system on chips (SoC), which are highly at risk to unauthorized access and malicious 

attack.  

 

The ability to self-refine with modern electronic design automation (EDA) tools, the study showed, had penetration 

testing tools made available via AI. Unlike traditional approaches, AI based test case refinement can change future 

threats, adapt to them and increase detection accuracy. 

 

AI penetration testing is equally important to detect vulnerability in ‘software applications’ other than SoCs. In his 

paper, Bakhshandeh et.al  (2023) applied AI tools for security code review and NLP techniques for automatic analysis 

and detection of security loopholes in codebases.  

 

ChatGPT is an AI model whose power to suggest vulnerabilities and corrective actions in alignment with traditional 

static analysis tools has been shown to be strong. In addition, there has been use of AI based security solutions for 

buffer overflow detection and hardware security.  

 

In this paper, Sestili et al. (2018) compare with static analysis tools in detecting buffer overflow vulnerabilities. 

According to their findings, AI derived based solutions need a lot of training datasets to reach the accuracy of static 

analysis engines, however they can provide scalability benefits of detecting such complex security threats.  

 

AI based hardware security testing such as discussed by Akter et al (2021) contains advanced image processing 

technologies to detect the counterfeit or defective ICs to further security testing method. 

 

Table 1. Summary Table 

 

Reference Key Contribution Application Area 

Azar et al. (2022) Verification for SoCs System-on-Chip  

Bozic & Wotawa (2017) Automated security  Security test  

Meziane & Ouerdi (2023) IoT security Intrusion detection 

Moustafa (2021) It serves as an AI based testbed for IoT security evaluation. Cybersecurity 

Grzonka et al. (2018) Multi-agent AI  Cloud computing  

Akter et al. (2021) Terahertz testing for IC in the light of AI Hardware security 

Bakhshandeh et al. (2023) Security code review Software security  

Sestili et al. (2018) AI vs. static analysis  Vulnerability detection 

 

The literature reviewed clearly shows the transformative effect that AI had in performance and security testing. 

Predictive analytics and anomaly detection ensure that the system is performing correctly, in that it pre-emptively 

detects bottlenecks to allow the system to operate as expected, while AI Driven penetration testing allows for 

vulnerability detection and hence secure the system within different domains. With the development of AI 

technologies, AI technologies will become a foundation on real verification and security testing frameworks to remain 

resilient against new cyber threats. 

 

III. RESULTS 

 

3.1 Performance Evaluation  

For evaluation of AI driven performance testing, several test scenarios for system response time, throughput & resource 

utilization were conducted. The AI model was used and tested against a benchmark system with varying workloads to 

analyse if the AI model is efficient in the identification process of the performance bottlenecks. 

Table 2 summarizes system response time under various conditions of loading in comparison to AI optimization. 
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Table 2: Response Time 

 

Load (Requests per 

Second) 

Response Time (Before AI) 

(ms) 

Response Time (After AI) 

(ms) 

Improvement 

(%) 

50 320 245 23.44 

100 540 390 27.78 

200 960 720 25.00 

500 1750 1250 28.57 

 

The results are observed that AI based on testing has greatly reduced the response time for various workloads, resulting 

in improved system efficiency. With the load balancing and dynamic detection and prevention of potential bottlenecks, 

the performance is optimized. 

 

 
 

Figure 2 Responses Time (Self-created) 

 

In addition, we studied throughput of the system using AI driven optimization techniques. The throughput which is τ is 
defined as: 

 

τ = N / T 

 

T is the total time taken and N the number of successful transactions. The average throughput increase by our AI 

enhanced system upon concurrent transactions was measured at 31.2%. 

 

3.2 Vulnerability Detection  

We use the system to evaluate AI’s role in security testing and subjected the system to simulated cyber threats, for 

example SQL injection, cross-site scripting (XSS), and distributed denial-of-service (DDoS) attacks. It was then trained 

with an AI model that could do autonomic detection and response to these threats. 
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Table 3: Security Threat Detection and Mitigation 

 

Threat Type Detection Accuracy (%) Time to Mitigate (Before AI) (s) Time to Mitigate (After AI) (s) 

SQL Injection 97.5 2.8 0.9 

XSS 95.2 3.2 1.1 

DDoS 98.6 10.5 4.3 

 

 
 

Figure 3 Security Threat Detection (Self-created) 

 

Based on the almost perfect accuracy of the system, which rises over 95%, the time to mitigate is cut down 

significantly. The reason for the reduction in response time is because AI predicts and it prevents malicious actions 

before they happen. 

Here is a Python code snippet for AI based anomaly detection of security threats: 
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Taking the following network traffic as input, this code snippet demonstrates that the AI can locate the outliers and 

show what are the real time threats. 

 

Summary  

Specifically, the performance and security metrics greatly improve as a result of the use of the AI based testing 

framework: 

1. Performance Improvement: Response time savings AI optimization savings are 26.2% and throughput is 31.2%. 

2. Security Strengthening: Using AI powered detection, more than 95 percent accuracy is reached which removes 

security threats up to 60 percent faster. 

 

IV. CONCLUSION 

 

AI driven testing brings about a very big improvement in software performance and security, reduces response time, 

raises throughput and threat mitigation. Future work is to return with much better AI models and to more solidly 

cement AI as a crucial tool in the software testing methodologies. A real time analysis, adaptive mitigation strategies is 

demonstrated by these results enabling AI to be used as an effective tool in software performance and security testing. 
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