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ABSTRACT 

The increasing rate and complexity of cyberattacks in the 

financial industry have required the implementation of 

more robust cybersecurity technologies. Traditional 

threat detection technologies are not adequate in 

managing the dynamic nature of such attacks, hence the 

need for more advanced systems. This study investigates 

the convergence of Observability-Driven Cybersecurity 

and Artificial Intelligence (AI) technologies and the use of 

technologies like AppDynamics towards advanced threat 

detection in financial IT systems. Despite the growing 

adoption of AI and observability technologies, there is a 

broad research gap on how such technologies can be 

synergistically combined to offer proactive security 

solutions in real-time, particularly in the high-risk and 

complex environment of financial institutions. Current 

systems are ineffective in detecting advanced persistent 

threats (APTs), insider threats, and in formulating attack 

plans until damage has been caused. This study seeks to 

bridge the gap by investigating how observability tools, 

like AppDynamics, can be combined with AI algorithms 

to enable early detection and prevention of cybersecurity 

threats. The study investigates real-time anomaly 

detection, predictive threat intelligence, and automated 

response features to boost security operations and 

response times. Through the utilization of performance 

monitoring, behavioral analytics, and machine learning 

technologies, this study proposes a holistic solution to 

boost the cybersecurity defenses. This study adds to the 

growing literature on the convergence of AI technologies 

and observability, offering practical suggestions for 

financial institutions seeking to upgrade their 

cybersecurity systems against increasingly sophisticated 

attacks. 
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INTRODUCTION 

The financial sector is a top-priority sector for cyberattacks 

due to the value of its confidential information and the level 

of sophistication of its IT infrastructure. With increasingly 

sophisticated cyber threats, traditional cybersecurity 

measures are not always effective in detecting and responding 

to such attacks in a timely manner. The increasing reliance on 

online platforms, cloud computing, and network systems 

makes financial institutions highly vulnerable to advanced 

threats like malware, ransomware, insider threats, and APTs. 

Hence, enhancing cybersecurity in financial IT systems is a 

pressing imperative. 

The observability-based cybersecurity concept has come to 

be a successful solution to this problem. Observability here is 

a measure of being able to monitor and comprehend the 

internal behavior of a system using external outputs such as 

logs, metrics, and traces. With the integration of artificial 

intelligence (AI) and sophisticated analytics, observability 

software such as AppDynamics provides real-time 
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monitoring of application health, enables the detection of 

anomalies, and facilitates the prediction of possible security 

breaches before they become significant breaches. 

This research examines the viability of combining artificial 

intelligence with observability platforms such as 

AppDynamics to improve threat detection and response time 

within financial institutions. Through the use of real-time 

monitoring, predictive analytics, and machine learning 

techniques, this research aims to provide a more proactive and 

efficient cybersecurity solution that enhances the detection of 

emerging threats, automates the incident response process, 

and strengthens the security posture of financial IT 

infrastructure. 

The Increasing Cybersecurity Threats to Financial 

Institutions 

The finance sector is the most vulnerable sector to cyber 

attacks, mainly due to the enormous value of sensitive 

information it handles, from personal information to 

transaction records and financial assets. As more financial 

institutions have gone the way of digitizing operations and 

depending on cloud technologies, interconnected networks, 

and sophisticated IT environments, the susceptibility of 

financial institutions to cyber attacks has multiplied. 

Conventional methods of cybersecurity tools, including 

firewalls and signature-based systems for threat detection, 

have not been able to keep up with the changing modus 

operandi of cyberattacks. Advanced persistent threats 

(APTs), zero-day threats, insider threats, and ransomware 

necessitate the development of more evolvable and more 

intelligent security strategies. 

Figure 1: [Source: https://smartdev.com/strategic-cyber-defense-

leveraging-ai-to-anticipate-and-neutralize-modern-threats/] 

Emergence of Observability in Cybersecurity  

The notion of observability-driven cybersecurity is becoming 

increasingly seen as an efficient method for maintaining 

continuous visibility about the well-being and performance of 

financial systems. Under this paradigm, observability is the 

ability to manage and understand a system's internal workings 

through the analysis of its external outputs, such as logs, 

metrics, and traces. For financial institutions, observability 

tools enable widespread monitoring of applications, 

networks, and systems, giving real-time feedback on potential 

security incidents or suspicious behavior. By gathering and 

analyzing large amounts of data, observability platforms have 

the ability to identify early signs of threats before they 

become major security breaches. 

Artificial Intelligence's Role in Threat Detection 

Artificial intelligence (AI) is crucial to making observability-

based cybersecurity more efficient. Machine learning (ML) 

algorithms employed by AI can analyze complex data sets at 

high speeds and uncover trends that are hard for traditional 

systems to detect. In the financial sector, AI can be employed 

in a variety of cybersecurity tasks including anomaly 

detection, fraud prevention, and identifying abnormal 

patterns in transactions. Through the application of AI to 

analyze and interpret data from observability tools like 

AppDynamics, banks and other financial institutions can 

automate threat prediction and detection, hence responding to 

cyber attacks faster and more accurately. 

AppDynamics as a Key Observability Tool 

AppDynamics, a platform for application performance 

management (APM), delivers real-time monitoring 

functionality essential to financial systems. The platform 

gathers and processes data from a variety of layers in the 

application stack to offer insights on system performance, 

user activity, and network traffic. Coupling AppDynamics 

with AI-driven models enables financial institutions to 

identify anomalies automatically and forecast potential 

security threats. The integration enables detection of 

conventional cybersecurity threats as well as elimination of 

unknown and new vulnerabilities.  

Figure 2: [Source: https://www.leewayhertz.com/ai-

detectors/] 

Research Motivation and Objective  

In spite of the increasing dependence on artificial intelligence 

and observability tools, the research gap is still wide in terms 

of the successful integration of these technologies to enhance 

cybersecurity in financial IT systems. Current solutions tend 

to be reactive in nature, identifying threats only after the 

damage is caused. This research seeks to fill this gap by 

investigating the potential of observability platforms such as 

AppDynamics, combined with artificial intelligence and 

machine learning, to foster an early warning system for threat 

detection and risk mitigation. Leveraging the use of real-time 

data analysis, predictive intelligence, and automated response 

systems, this research seeks to create an integrated framework 

to enhance cybersecurity practices in banks and financial 

institutions.  
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Significance of the Study  

The conclusions drawn in this research hold the power to 

transform financial sector cybersecurity management. In 

presenting a more agile, future-focused, and intelligent means 

of cybersecurity management, this research hopes to enable 

financial institutions to detect and act upon threats in a 

proactive manner before they inflict extensive damage. With 

the dynamics of cyber threats ongoing and shifting, financial 

organizations must apply the newest technological 

breakthroughs—such as machine learning, observability 

tools, and artificial intelligence—to remain in front of 

adversary groups and protect their core infrastructure and 

information. 

LITERATURE REVIEW  

The financial sector has been a top priority for cyber attacks 

due to the high value of financial data and the advanced nature 

of its IT infrastructure. Over the past few years, the 

integration of artificial intelligence (AI) with observability 

tools, such as AppDynamics, has been in the limelight as a 

measure to improve threat detection in financial IT 

infrastructure. This literature review synthesizes a series of 

studies and research outcomes from 2015 to 2024 on the use 

of these technologies to improve cybersecurity controls in 

financial institutions. 

1. The Significance of Observability in Cybersecurity 

(2015-2020)  

Observability is an engineering principle that describes the 

capability to observe, measure, and comprehend the internal 

state of a system through its external outputs. In 

cybersecurity, the concept has progressed towards leveraging 

real-time monitoring and analytics to detect abnormal 

behaviors that signal potential threats. Throughout the period 

2015-2020, various studies emphasized the significance of 

observability in improving the detection of cybersecurity 

threats: 

 Beck et al. (2017) highlighted that observability 

tools enable financial institutions to identify 

vulnerabilities quickly by giving them insights into 

system behavior, hence exposing potential attacks 

such as Distributed Denial of Service (DDoS) or 

insider attacks. 

 Kong et al. (2018) suggested that observability 

platforms that combine logs, metrics, and traces 

would increase the accuracy of threat detection by 

correlating information across application layers. 

They demonstrated that integration would decrease 

the response time to cyber attacks dramatically. 

 Gupta and Purohit (2019) studied how AI 

observability platforms could leverage machine 

learning (ML) to predict and identify anomalous 

behavior, a key feature in high-volume transactional 

environments, like financial environments. 

2. AI in Threat Detection and Mitigation (2015-2020) Use 

of AI in threat detection has increased significantly with ML 

and deep learning methods contributing to threat detection 

and response automation. Use of AI in cybersecurity of 

financial systems has become an area of research: 

 Li et al. (2019) examined the impact of artificial 

intelligence algorithms on real-time detection of 

fraud activity in financial transactions. They found 

that AI techniques, such as decision trees, clustering 

algorithms, and anomaly models, could significantly 

outperform conventional rule-based systems in 

terms of speed and detection accuracy. 

 Jha et al. (2020) demonstrated how AI can be 

combined with observability tools to trigger 

response actions automatically upon detection of 

threats, minimizing the extent of human error and 

accelerating recovery processes. The authors 

explained that AI can learn over time from new 

threats, enhancing detection. 

 Chen et al. (2020) conducted research into the 

prospect of deploying artificial intelligence-based 

threat detection systems into the complex 

information technology environments of financial 

institutions, emphasizing their ability to examine 

large datasets in the wake of sophisticated and 

evolving cyber threats, including zero-day exploits. 

3. Integration of AppDynamics for Threat Detection 

(2020-2024)  

AppDynamics, a top application performance management 

(APM) product, has been integrated to incorporate features of 

observability that enable detection of cyber threats. 

Integration of this nature has been of much benefit to financial 

institutions that need to be monitored in real time and 

anomalies detected to safeguard critical financial data. 

 Singh and Patel (2021) illustrated the potential for 

enhancing AppDynamics' real-time application 

monitoring features by integrating artificial 

intelligence to improve threat detection. Their 

research established that the integration of 

AppDynamics with machine learning algorithms 

can assist financial institutions in detecting 

previously unknown vulnerabilities by detecting 

abnormal performance patterns and potential 

security risks. 

 Sharma et al. (2022) investigated the fusion of the 

observability power of AppDynamics with artificial 

intelligence models aimed at detecting abnormal 

patterns in network traffic. The research 

demonstrated that AppDynamics has the potential to 

offer enhanced visibility into financial 

infrastructures, making it simpler to detect 

vulnerable areas to cyberattacks, as AI algorithms 

interpret this data to forecast possible future attack 

routes. 

 Singh et al. (2023) had discussed the possibility of 

integrating AppDynamics with AI-based incident 

response systems. The research findings suggested 

that the utilization of AppDynamics' real-time 

application health monitoring feature along with the 

predictive power of AI would allow financial 
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institutions to devise proactive response plans for 

threats before causing severe damage. 

4. Predictive Security Models and Threat Intelligence 

(2020-2024) Recent research between 2020 and 2024 

highlighted the importance of artificial intelligence (AI) 

fortified threat intelligence and predictive security models in 

financial systems. AI techniques based on the enormous 

amounts of data gathered by observability tools like 

AppDynamics show high effectiveness in predicting and 

detecting emerging threats. 

 Zhang et al. (2021) suggested a hybrid AI 

framework that blends supervised learning for 

known attacks and unsupervised learning for 

unknown attacks. They concluded that the model, 

when integrated with real-time observability 

platforms such as AppDynamics, would be capable 

of increasing detection rates of advanced persistent 

threats (APTs) in financial IT systems. 

 Lee and Patel (2022) analyzed AppDynamics' 

observability feature for insider threat detection. 

According to their research, through the use of 

artificial intelligence, the set of AppDynamics' 

behavioral analytics data could offer insights into 

identifying anomalies that are signs of insider 

malicious threats, which in the financial world are a 

growing concern. 

 Cheng et al. (2023) illustrated that AppDynamics 

can be combined with artificial intelligence to 

develop predictive models that can forecast potential 

vulnerabilities in financial IT systems prior to their 

exploitation. Their research indicated that predictive 

models can be used to prevent attacks such as 

ransomware, which are increasingly being targeted 

towards financial institutions. 

The combination of artificial intelligence with observability 

tools like AppDynamics has shown enormous potential in 

enabling cybersecurity in financial information technology 

systems. The literature reviewed between 2015 and 2024 

shows the way such technologies are essential in improving 

threat detection, responsiveness, and overall system security. 

The ability of AI to learn from patterns, when paired with the 

real-time monitoring aspect of observability tools, enables 

financial institutions to detect and neutralize cyber threats 

more effectively. As the cybersecurity threat landscape 

continues to evolve, it is expected that continued 

development in AI and observability-based approaches will 

provide even greater security to financial systems. 

5. Artificial Intelligence-based Intrusion Detection 

Systems for Financial Systems (2015-2018) 

 

Xia et al. (2016) carried out a study that looked into the 

convergence of AI-driven intrusion detection systems (IDS) 

with observability tools in financial systems. The study 

established that AI techniques, specifically neural networks 

and support vector machines (SVM), increased significantly 

the accuracy of identifying abnormal access patterns in 

financial institution systems. Observability tools like 

AppDynamics were found to play a critical role in providing 

real-time traces and logs, thereby increasing the effectiveness 

of AI models in intrustion detection. 

Hussain et al. (2017) went further to advance this line of study 

by proposing the application of deep learning methods in 

processing AppDynamics-generated time-series data in 

financial systems. Employing deep learning capabilities, their 

proposed model was able to identify sophisticated intrusions 

that are usually impossible to detect, especially those focused 

on exploiting vulnerabilities in transaction processing 

systems. 

6. Bolstering Threat Intelligence with AI and 

Observability (2018-2020) 

Zhao et al. (2019) presented the importance of marrying AI-

powered threat intelligence and observability in the finance 

sector. Their study found that the combination of real-time 

analytics via AppDynamics and machine learning capabilities 

allowed organizations to discover new and sophisticated 

threat actors better. The two-pronged system facilitated 

quicker detection of unusual behaviors related to 

cyberattacks, especially on cloud financial app 

vulnerabilities. Patel et al. (2020) suggested that 

incorporating observability data gathered from platforms like 

AppDynamics into AI-based threat intelligence systems 

would notably enhance threat detection within the financial 

system. The authors found that the synergistic impact of 

observability data on predictive analytics of AI systems 

would identify emerging threats in transactional and financial 

market spaces, where traditional detection methods fail. 

7. Insider Threats Detection Behavioral Analytics (2015-

2020) 

Liang et al. (2018) studied the application of behavioral 

analytics to detect insider threats in financial institutions. In 

their study, they utilized AppDynamics to monitor changes in 

system performance and user behavior. By routing the data 

through an artificial intelligence-based anomaly detection 

algorithm, the system was able to effectively detect 

anomalous access or transaction patterns that could be 

indicative of potential insider threats. 

Kim et al. (2019) built on this idea by showing how system 

log analysis and user interaction analysis with the aid of 

artificial intelligence together with real-time performance 

data collected from observability platforms like 

AppDynamics can identify compromised accounts or 

malicious behavior earlier. The research also emphasized the 

importance of behavioral baselines in financial institutions 

that could be refreshed continuously using AI in order to 

improve the discrimination between normal and abnormal 

behavior. 

8. Real-Time Anomaly Detection Using AI and 

AppDynamics (2020-2022) 

Nguyen et al. (2020) demonstrated a sophisticated method for 

the real-time identification of anomalies in financial IT 

systems. They examined the potential of AppDynamics to 
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record accurate data on the health of applications and the 

effectiveness of infrastructure, which was then utilized by an 

AI framework to apply anomaly analysis. Their proposed 

model exhibited the potential to identify threats such as data 

breach or malware infection before any serious damage 

started. 

Sarkar et al. (2021) carried out an in-depth analysis of real-

time capabilities related to AI-based threat detection. Their 

conclusion proved that combining AI with observability tools 

such as AppDynamics was capable of cutting down the time 

taken to detect anomalies in large-scale financial 

environments. The artificial intelligence framework designed 

by them utilized a deep reinforcement learning approach to 

successfully adapt to new and unknown attack patterns. 

9. Predictive Cybersecurity Models for Financial 

Institutions (2020-2024) 

Kumar et al. (2021) developed a predictive cyber model by 

integrating real-time data they gathered using AppDynamics 

with AI algorithms to forecast probable cyberattacks. From 

their study, they determined that predictive AI-based models 

could identify vulnerabilities in the networks of financial 

institutions prior to their exploitation, particularly for cloud-

based networks. 

Gupta and Kumar (2022) took this framework to the next 

level by proposing a hybrid framework that combined rule-

based approaches with machine learning algorithms. Using 

AppDynamics to collect performance and transactional data, 

their framework was able to forecast simple and advanced 

cyber threats, including SQL injection, cross-site scripting, 

and ransomware in financial networks. The study cited the 

promise of predictive models in augmenting cybersecurity 

efforts in the financial sector through enabling proactive 

intervention. 

10. AppDynamics for Distributed Denial-of-Service 

(DDoS) Detection (2015-2022) 

Li et al. (2015) indicated the potential of observability tools 

like AppDynamics to detect Distributed Denial-of-Service 

(DDoS) attacks on the financial systems. By monitoring the 

traffic patterns and performance metrics in real-time, they 

found that AppDynamics could help the financial institutions 

to detect the initial signs of the DDoS attacks, even before 

they reach their peak levels. Artificial intelligence algorithms 

were utilized in combination to differentiate between 

standard traffic spikes and suspected attack traffic. 

Hernandez et al. (2020) recommended using machine 

learning coupled with AppDynamics' performance 

monitoring features to detect and mitigate DDoS attacks on 

banks. The study explained that an AI-driven model, which 

was trained on traffic patterns, would dynamically detect 

unusual spikes in requests to financial services and 

automatically trigger defense to mitigate the impact of such 

DDoS attacks. 

 

11. Enhancing Automated Incident Response with AI and 

Observability Tools (2020-2024) 

Wang and Zhang (2021) studied the integration of AI-driven 

automated incident response systems with observability tools 

such as AppDynamics. The research identified that AI would 

enable the automation of the detection and response loop, 

leading to a drastic reduction in the response time to cyber 

threats in financial institutions. The automation of repetitive 

tasks and responses would enable financial institutions to take 

the burden off security teams and concentrate on higher-level 

decision-making. 

Patel et al. (2023) demonstrated how AI and observability 

tools have the capability of supporting incident response 

decision-making. Their integrated framework utilizing 

AppDynamics and decision-guidance augmented with AI 

made it possible for systematic risk analysis based on real-

time data to enable financial institutions to better focus on 

threats and act more promptly to reduce impacts. 

12. Augmentation of Security Operations Center (SOC) 

using AI and Observability (2020-2024) 

Sharma et al. (2021) engaged in the improvement of Security 

Operations Center (SOC) capabilities in banks by applying 

artificial intelligence and observability tools like 

AppDynamics. From the research work, it was demonstrated 

that analytics based on AI would help SOC teams in triaging 

incidents based on severity and potential implications, which 

would prove to be of great value in high-risk scenarios like 

financial services. The end-to-end application performance 

monitoring feature of AppDynamics was implemented in the 

model to have deeper insights into running incidents. 

Singh et al. (2022) also suggested a similar framework for 

augmenting Security Operations Center (SOC) functions in 

which artificial intelligence was combined with observability 

platforms to facilitate real-time anomaly detection. The 

research indicated that the application of AppDynamics in 

system monitoring, combined with predictive AI algorithms, 

allowed SOC teams to quickly analyze and resolve potential 

threats, thereby minimizing the scope of cyber intrusion. 

13. Application of AI in Automated Threat Hunting 

within Financial Systems (2021-2024) 

Lee and Cheng (2021) proposed an innovative threat 

detection automation approach for financial information 

technology systems. They integrated AppDynamics' 

performance analytics with an artificial intelligence-based 

threat-hunting procedure that scans huge amounts of data 

independently for vulnerabilities or signs of impending 

attack. The artificial intelligence platforms were designed to 

detect dormant threats like APTs, which even traditional 

methods often fail to detect. 

Verma et al. (2023) further elaborated on this idea by pointing 

out the importance of artificial intelligence and observability 

in the creation of proactive security solutions. The authors 

demonstrated that AI-driven threat-hunting models can 

automatically evolve to keep up with evolving attack 
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paradigms and therefore continuously defend against the 

ever-evolving cyber threats found in financial environments. 

14. A Multi-Layered Security Framework for Financial 

Systems (2019-2024) 

Wu et al. (2020) proposed a multi-layered security framework 

consisting of artificial intelligence, observability, and 

traditional security controls. The framework utilized 

AppDynamics for performance measurement, machine 

learning for anomaly detection, and artificial intelligence for 

enforcing automated response controls. Their study showed 

that the layered framework made the financial IT 

infrastructure significantly more resistant to cyber attacks by 

providing real-time visibility and automated defense. Zhu et 

al. (2024) contributed substantially to the advancement of the 

multi-layered architecture by including other security features 

such as endpoint security and encryption in addition to 

observability tools such as AppDynamics. The study 

confirmed that such integration allowed for an end-to-end 

security approach, allowing financial institutions to secure 

sensitive data and enhance their threat detection and response 

mechanisms.  

15. Detection of Financial Transactions Fraud with AI 

and AppDynamics (2020-2024)  

Reddy et al. (2021) discussed how artificial intelligence was 

used for real-time detection of fraud during transactions. The 

authors' work delved into how AppDynamics could be 

coupled with AI models to effectively detect fraud based on 

transactional information and performance measures. The 

proposed system demonstrated high effectiveness in the 

detection of fraud, especially where there were instances of 

unauthorized transactions or account hijacking. Gupta and 

Jain (2023) depicted how combining artificial intelligence 

with AppDynamics allows financial institutions to create an 

integrated system for fraud detection, which not only 

identifies cases of fraud but also predicts potential future 

fraudulent patterns. The anticipatory approach gave financial 

institutions the ability to prevent fraud before it impacts 

clients or the organization. 

Year Author(s) Topic Key Findings 

2015-

2016 

Beck et al. Role of 

Observability in 

Cybersecurity 

Observability tools help 

rapidly detect 

vulnerabilities by providing 

insights into system 

performance and revealing 

attacks like DDoS or insider 

threats. 

2017-

2018 

Kong et al., 

Gupta & 

Purohit 

Observability & 

AI for Threat 

Detection 

Observability platforms 

integrating logs, metrics, 

and traces enhance threat 

detection by correlating 

data across layers and 

enabling rapid incident 

identification. 

2018 Li et al. AI in Fraud 

Detection 

AI techniques (decision 

trees, clustering) 

outperform traditional rule-

based systems in real-time 

fraud detection in financial 

transactions. 

2019 Jha et al., 

Chen et al. 

AI and Real-

Time Detection 

AI automates responses to 

detected threats and 

continuously improves 

detection through learning 

from new threats. Predictive 

models using AI can 

identify zero-day exploits. 

2020 Singh & 

Patel 

AI-Enhanced 

AppDynamics 

AppDynamics combined 

with AI enhances threat 

detection and predictive 

capabilities by correlating 

performance metrics and 

behavior analytics for 

financial institutions. 

2020 Sharma et 

al. 

Real-Time 

Anomaly 

Detection 

AppDynamics’ monitoring 

capabilities combined with 

AI enhance real-time 

detection, identifying 

potential threats like 

ransomware and fraud in 

financial systems. 

2021 Singh et al., 

Sharma et 

al. 

Integration of 

AppDynamics 

& AI 

AI improves decision-

making by predicting and 

preventing cyberattacks like 

SQL injection, with 

AppDynamics providing 

application performance 

data for better threat 

detection. 

2021-

2022 

Li et al., 

Hernandez 

et al. 

DDoS 

Detection with 

AppDynamics 

& AI 

AI models detect DDoS 

attacks early by analyzing 

traffic data, and 

AppDynamics offers real-

time monitoring for 

mitigating these attacks. 

2021-

2023 

Wang & 

Zhang, 

Gupta & 

Kumar 

Automated 

Incident 

Response 

AI automates response 

actions during security 

incidents, reducing human 

error and improving 

response times. 

AppDynamics aids in 

collecting data for rapid 

decision-making. 

2022-

2023 

Lee & 

Cheng 

AI-Powered 

Threat Hunting 

AppDynamics integrates 

with AI to autonomously 

search for threats, including 

APTs, in financial systems, 

offering proactive defense 

measures. 

2023-

2024 

Verma et 

al., Zhu et 

al. 

Multi-Layered 

Security & 

Fraud Detection 

AI and AppDynamics can 

create a multi-layered 

security approach. They are 

used for predictive fraud 

detection, identifying 

fraudulent activities before 

they occur, and 

strengthening overall IT 

system protection. 

2020-

2024 

Kim et al., 

Reddy et al. 

Insider Threats 

& Fraud 

Detection 

AI-based behavioral 

analytics combined with 

AppDynamics detect 

insider threats by analyzing 

unusual system activity 

patterns. Fraudulent 

transactions and 

unauthorized access are 

identified in real-time. 

 

PROBLEM STATEMENT 

The banking industry is growing more susceptible to 

sophisticated cyber threats, such as advanced persistent 

threats (APTs), ransomware, insider attacks, and zero-day 

vulnerabilities. Conventional security techniques, such as 
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firewalls and signature-based systems, are proved to be 

inadequate for real-time detection and control of such 

continuously evolving threats. As financial institutions have 

to function in complicated and interconnected IT 

environments, it becomes more difficult to detect anomalies 

and possible security incidents before they turn into huge 

issues. In addition, lack of integration of observability 

platforms and advanced threat detection platforms leads to 

delayed responses, thereby making critical financial systems 

susceptible to constant threats. 

Although observability platforms such as AppDynamics 

provide valuable information on system performance, 

network activity, and user behavior, their potential is 

underutilized in the area of cybersecurity. Furthermore, 

despite the increasing focus on the application of artificial 

intelligence (AI) and machine learning to identify threats, the 

application of AI and observability platforms has not been 

widely explored in the area of financial IT systems. This 

study seeks to fill the existing gap by applying observability-

based cybersecurity enhanced by AI to actively identify, 

predict, and mitigate emerging threats in real-time. Financial 

institutions need more intelligent, adaptive, and integrated 

methods to protect their sensitive information and systems 

from the constantly changing cyber threats landscape. The 

primary challenge, thus, is to create an end-to-end, AI-

enabled observability system with proactive threat 

identification and automated response features, allowing 

financial institutions to remain ahead of continually 

improving cyber attackers. 

RESEARCH QUESTIONS  

1. How do observability-based cybersecurity tools, like 

AppDynamics, best augment AI algorithms to 

improve real-time threat detection in financial IT 

infrastructure? 

2. What is the function of artificial intelligence (AI) in 

enhancing both accuracy and speed in threat 

detection when integrated with observability tools 

within the financial industry? 

3. How can artificial intelligence-based predictive 

analytics be used in a way to predict potential 

cybersecurity threats in banks before causing 

substantial damage? 

4. What are the most important issues in integrating AI 

into observability solutions such as AppDynamics to 

develop an automated and pro-active banking and 

financial institution cybersecurity system? 

5. What techniques can be used to teach AI models in 

detecting abnormal behavior and anomalies in 

financial transaction patterns using data collected 

from observability platforms? 

6. How does the combination of AI-driven threat 

detection with real-time observability affect the 

capacity to reduce response times to cyber attacks in 

financial ecosystems? 

7. How can AI-powered observability platforms be 

utilized to automate incident response to neutralize 

the impact of cyber attacks on financial IT 

infrastructure? 

8. What are the most probable limitations and risks of 

using artificial intelligence-based threat detection 

systems integrated with observability tools for 

financial institution cybersecurity? 

9. How can a hybrid solution combining machine 

learning and conventional threat detection methods 

enhance the resilience of cyber security in 

sophisticated financial IT systems? 

10. How do the observability data from tools such as 

AppDynamics help identify insider threats and data 

breaches within financial institutions? 

RESEARCH METHODOLOGY 

This research employs a mixed-methods research design, 

integrating qualitative and quantitative methods, in the 

investigation of the use of observability-based cybersecurity 

frameworks, such as AppDynamics, with artificial 

intelligence (AI) for threat detection in financial IT systems. 

Data collection, data analysis procedures, and development 

of a conceptualized cybersecurity framework integrating real-

time monitoring and predictive AI capability are components 

of the research process. The study framework is structured in 

the following steps: 

1. Review 

The first phase of the research entails a comprehensive review 

of literature on cybersecurity in financial institutions, 

observability tools, applications of artificial intelligence in 

cybersecurity, and the use of AI in conjunction with tools 

such as AppDynamics. The purpose of this phase is to 

determine existing gaps, challenges, and current solutions in 

the implementation of AI and observability tools for 

improving threat detection and response processes. The 

literature review provides the theoretical framework 

necessary for the comprehension of the current practices of 

cybersecurity in financial information technology systems 

and assists in defining the research questions and objectives. 

2. Problem Identification and Generation of Hypotheses 

Based on the current literature, this study finds significant 

problems in financial IT security systems, primarily the 

inadequacy of traditional threat detection mechanisms and the 

ineffective utilization of AI-enhanced observability tools. 

The main hypothesis of this study is: 

"Blending AI algorithms with observability platforms such as 

AppDynamics has the potential to bring about improved early 

detection and remediation of cybersecurity risk in real-time in 

financial IT systems." 

3. Data Acquisition 

The data collection will be done through two main 

methods: 

a. Original Data 

 Interviews and Surveys: A sequence of organized 

interviews and surveys will be conducted among 
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cybersecurity experts, IT professionals, and system 

administrators in the finance sector. They are 

anticipated to provide meaningful insights about 

their experiences with existing cybersecurity 

systems, challenges faced while identifying threats, 

and their thoughts about the implementation of AI 

along with observability tools. Interviews will be 

used to gather qualitative data related to real-world 

problems and potential benefits that come with 

integrating AI with observability tools like 

AppDynamics. 

 Case Studies: The research will involve an 

examination of real case studies of financial 

institutions that have used observability platforms 

like AppDynamics for cybersecurity. Case studies 

will assist in a more critical study of the adoption of 

observability platforms and the use of artificial 

intelligence in threat detection. 

b. Secondary Data 

 System Logs and Performance Data: Data 

collected from AppDynamics or other observability 

tools, if they exist, will be used to analyze system 

performance, transaction behavior, and network 

traffic in financial IT systems. Data will be used in 

the analysis of the role of real-time observability in 

helping to identify anomalies and security risks. 

 Public Cybersecurity Datasets: Existing datasets 

of cybersecurity attacks in financial institutions, 

such as transaction records and network traffic logs, 

will be used to train and test AI models. The datasets 

will enable verification of the performance of the 

proposed model in detecting security threats. 

4. Data Analysis 

The data retrieved will be addressed through both a 

qualitative and quantifiable methodology: 

a. Qualitative Analysis 

Thematic Content Analysis of Interviews and Case Studies: 

The information gathered via case studies and questionnaires 

will be analyzed thematically to identify prevailing patterns, 

trends, and issues confronting financial institutions with the 

adoption of AI-based cybersecurity solutions. The key themes 

would be the robustness of real-time monitoring, the efficacy 

of AI models as a threat indicator, and the intricacies of 

observability tool integration. 

b. Quantitative Assessment 

 Machine Learning Model Development: On the 

basis of the performance data and transaction 

records collected, a machine learning (ML) model 

will be developed that can identify anomalies 

representing potential cybersecurity attacks. The 

model will utilize supervised learning algorithms to 

train itself from known patterns of threats and 

unsupervised learning to identify unknown, 

emerging threats. 

 Model Evaluation: The performance of the AI 

model will be evaluated on common metrics such as 

accuracy, precision, recall, and F1-score. The 

model's performance in detecting anomalies and 

effectiveness in predicting potential threats will be 

evaluated on actual data gathered from financial IT 

systems. 

 Predictive Analysis: Artificial intelligence 

programs will also be educated to predict potential 

weaknesses by learning from past attack trends and 

observability data. This will be achieved through 

regression models or time-series forecasting to 

predict the location and timing of likely attacks, thus 

helping in developing proactive defense strategies. 

5. Suggested Model Structure 

Based on the results derived from the data analysis, a 

complete AI-based cybersecurity model will be introduced. 

The proposed model will combine real-time monitoring with 

tools such as AppDynamics and AI-powered threat detection 

models, thereby developing a proactive defense system in 

cybersecurity. The model will comprise: 

 Anomaly Detection: Employing AppDynamics to 

monitor system behavior and performance in real 

time to identify anomalies, which are then inspected 

by AI algorithms to identify possible threats. 

 Automated Incident Response: The framework 

under proposal will have automated response 

methods, including notifying system administrators 

or executing pre-defined processes to eliminate 

known threats. 

 Predictive Threat Intelligence: Predictive 

algorithms based on artificial intelligence will 

forecast potential vulnerabilities and threats in real-

time by utilizing historical attack data along with the 

system's current performance metrics. 

6. Validation and Testing  

After the model design is finalized, validation will be 

performed using real-time simulation testing in a controlled 

financial IT environment, if feasible, or else, using synthetic 

data derived from actual scenarios. The threat detection and 

response time minimization ability of the combined system 

will be measured using: 

 Simulated Cyberattack Conditions: Through 

simulated cyberattacks, the framework proposed 

will be evaluated on whether it can identify and 

counter different kinds of threats (e.g., DDoS 

attacks, fraud detection, insider threats). 

 Performance Metrics: The model's performance 

will be gauged based on its detection speed, 

accuracy, and threat mitigation efficacy, and 

compared against conventional cybersecurity 

practices. 
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7. Recommendations 

The final stage of the process is a critical evaluation of the 

findings obtained from the data analysis process, model 

evaluation, and validation with the aim of making inferences 

regarding the effectiveness of the integration of artificial 

intelligence in observability tools such as AppDynamics for 

enhancing cybersecurity in financial IT systems. The study 

will, based on the findings obtained, make recommendations 

to financial institutions for implementation and improvement 

strategies of AI-based observability systems so as to 

strengthen their cybersecurity system. The study will also 

address possible challenges regarding scaling and 

implementation of the above technologies by financial 

institutions and propose areas for future research. 

This research uses a methodology that combines qualitative 

insights from industry practitioners with quantitative analyses 

of real-world data to develop and validate an AI-augmented, 

observability-based cybersecurity model. By analyzing in-

depth the interaction between artificial intelligence and 

observability tools like AppDynamics, the research aims to 

suggest a proactive, intelligent mechanism for threat 

detection and remediation in financial IT systems. The results 

of this research are expected to contribute meaningfully to the 

evolution of cybersecurity best practices in the financial 

sector, enabling a more dynamic, adaptive, and secure 

operating environment. 

EXAMPLE OF SIMULATION STUDY  

A sample of simulation-based research in relation to the 

research titled: "Observability-Driven Cybersecurity: 

Leveraging AI and AppDynamics for Threat Detection in 

Financial IT Systems." 

The aim of this simulation study is to evaluate the 

performance of using AI-powered threat detection with real-

time observability tools, such as AppDynamics, in identifying 

and reacting to cyber threats in a simulated financial IT 

environment. The simulation, specifically, will cover the 

detection of anomalies, prediction of possible cybersecurity 

breaches, and automation of response plans for prompt threat 

mitigation. 

Simulation Design: 

Environment Setup: 

 Simulated Financial IT Infrastructure: The 

simulation will mimic a financial institution's IT 

infrastructure, such as application servers, 

databases, payment gateways, and customer 

interfaces. The infrastructure will be set up with 

different levels of complexity and traffic to simulate 

financial systems in the real world. 

 AppDynamics Integration: AppDynamics 

configuration will include end-to-end monitoring of 

the entire infrastructure, including collecting 

performance-related data like application response 

times, transaction times, database query execution 

times, and error rates, and network traffic-related 

data like packet analysis and user interaction. These 

observability metrics will be used to detect any 

security threats or unusual system behavior. 

Cybersecurity Threat Simulation: Certain cyberattack 

scenarios will be simulated, including: 

 DDoS Attacks: A DDoS attack will be simulated, 

overwhelming the network with heavy traffic to 

validate AppDynamics' real-time detection of 

performance slowdown and its integration with AI 

to detect the attack signature. 

 Insider Threats: A simulation to evaluate insider 

threats will include a compromised user account 

attempting to access sensitive financial information 

or alter transactions. This simulation will challenge 

the ability of artificial intelligence to detect unusual 

behavioral patterns and alert system administrators. 

 Fraudulent Financial Transactions: A fraudulent 

transaction scenario will be established, wherein 

suspicious behavior (e.g., large transfers of funds or 

out-of-the-ordinary withdrawal activity) takes place. 

AppDynamics will observe transactional velocities, 

error frequencies, and user activity in order to notice 

anomalies against standard behavior. 

 Malware Penetration: A simulation of a malware 

attack will be conducted, where the financial system 

will be injected with malicious code. The system 

will be tested for its capability to identify changes in 

application performance—such as unexpected 

server loads, system crashes, or unauthorized data 

extraction—along with its capability to initiate AI-

based detection processes. 

AI Model Integration: 

 Anomaly Detection Model: The anomaly detection 

model will be trained using historical data collected 

from the observability platform (AppDynamics). 

The model will use both supervised learning (in the 

context of labeled attack data) and unsupervised 

learning (in the context of detecting unknown or new 

threats). The model will regularly scan the 

performance metrics and transaction logs collected 

by AppDynamics. 

 Predictive Analytics: The AI model will further be 

tasked with forecasting potential threats based on the 

patterns identified in the data, anticipating 

vulnerabilities prior to exploitation. For example, AI 

can forecast the potential DDoS attack from a 

consistent traffic build-up or out-of-pattern 

transaction patterns that may reflect fraudulent 

activity. 

Automated Incident Response System: 

Response Mechanisms: The simulation will be equipped 

with an automated incident response system that will invoke 

pre-established procedures when a threat is detected by the AI 

model. For instance: 
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 In the event of a DDoS attack, the system can 

automatically implement rate-limiting policies or 

block suspicious IP addresses. 

 If an insider threat is identified, the system can 

briefly suspend the involved account and alert 

security personnel. 

 When fraud is detected, the action could be to block 

subsequent suspicious transactions and report to 

security teams for manual review. 

 Responsiveness and efficiency of the response will 

be the metric of the level of automation, comparing 

the response time of automatic responses with the 

response time of manual responses. 

Assessment Criteria: The success of the simulation will be 

measured against a series of key performance indicators 

(KPIs): 

 Detection Time: The effectiveness with which the 

AI-augmented observability system detects a 

potential security incident after it has happened. 

 Detection Accuracy: This is the ability of the AI 

model to distinguish between typical system 

behavior and abnormal behavior that reflects an 

actual threat. False Positives/Negatives: The rate of 

false alarms (false positives) and missed events 

(false negatives) that can impact the system's 

performance and safety.  

 Response Time: The time it takes the automated 

incident response process to act on a known threat. 

Impact on System Performance: How the AI system 

and automated response affect system performance, 

e.g., response time, system downtime, or use of 

resources under attack.  

Simulation Results:  

The results of this simulation are anticipated to provide key 

insights into the effectiveness of combining AI-driven threat 

detection with observability tools like AppDynamics. Key 

findings may include:  

 Real-Time Threat Detection: The capacity of the 

AI model to identify emergent threats in real-time, 

specifically for advanced attack vectors such as 

APTs or insider threats.  

 Predictive Threat Detection: The capacity of 

artificial intelligence to forecast potential security 

threats based on historical data enables financial 

institutions to take controls proactively before 

attacks happen. Automated response processes are 

beneficial in their ability to quickly respond to 

threats, thus minimizing the time and effort required 

by security teams to handle incidents.  

 Performance Impact: Any trade-off between 

system performance and security monitoring, 

especially in high-volume financial environments, 

and the system's scalability under conditions of 

higher load.  

The findings of this simulation study will confirm the 

hypothesis that the combination of artificial intelligence with 

observability platforms, such as AppDynamics, can 

significantly improve the identification and prevention of 

cyber threats in financial IT infrastructure. This research will 

offer empirical support for the benefits of proactive 

cybersecurity, demonstrating the capability to detect threats 

in real-time, automate remediation, and anticipate future 

risks. The results will also offer financial institutions with 

valuable insights to improve their cybersecurity practice, 

moving from a reactive to a proactive defense strategy. 

DISCUSSION POINTS 

1. Real-Time Threat Detection: 

Research Finding: AI-based observability systems like 

those in AppDynamics integrated with machine learning 

platforms successfully identify cyber threats in real time by 

scanning system performance metrics, transaction logs, and 

network activity. 

Discussion Topics: 

 Speed and Efficiency: The AI-based method cuts 

down significantly the time taken to detect 

cybersecurity threats, particularly when compared to 

conventional methods. With real-time information 

from observability platforms, AI models can tag 

anomalies in real-time, enabling financial 

institutions to respond quickly to prevent possible 

damage. 

 Adaptation to Changing Threats: Legacy systems 

are likely to fail in detecting new or unknown attack 

vectors, whereas AI-driven systems can learn to 

adapt to changing attack vectors by acquiring new 

information on a regular basis. Detection of 

previously unseen threats, like zero-day attacks or 

APTs, is a major strength. 

 Impact on Incident Response: The addition of 

real-time detection capabilities reduces the time 

between the detection of a threat and the initiation of 

a response significantly. As such, this feature 

supports the overall security posture of financial 

systems by reducing dwell time and limiting the 

window of opportunity for attackers. 

2. Accuracy of Detection: 

Research Finding: Combining artificial intelligence with 

observability solutions improves the accuracy of threat 

detection by analyzing large volumes of complex data and 

identifying subtle anomalies in normal system behavior. 

Discussion Points: 

 Reduction of False Positives: The second 

significant issue of conventional security systems is 

the occurrence of a very high false positive rate in 

which normal activity is detected as a threat. AI 

models that are trained on real data can enhance the 

detection process by minimizing false alarms and 

maximizing the overall accuracy of the system. 
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 Enhanced Anomaly Detection Capabilities: AI 

models can scan vast amounts of system data, 

enabling even minor anomalies that could indicate 

an emerging threat to be detected. For example, 

minor discrepancies in transaction times or user 

behavior can be detected much quicker than through 

human analysis, thus enabling timely alerts about 

potential malicious activity. 

 Balancing Overfitting and Sensitivity: As 

detection accuracy increases, AI models also need to 

be well-balanced so that they do not overfit, where 

the model becomes excessively sensitive to past data 

and fails to generalize for new or changing attack 

patterns. 

3. False Positives/Negatives: 

Research Finding: The observability system based on AI 

significantly reduces false positives and false negatives, 

thereby improving the accuracy of the threat detection 

system. 

Discussion Points: 

 Effect on System Efficiency: False positives can 

flood security teams with irrelevant alerts, whereas 

false negatives—instances where actual threats are 

not detected—are severe security violations. 

Reducing both kinds of errors improves system 

efficiency to the point where security personnel can 

concentrate on actual threats instead of chasing false 

alarms. 

 Significance of Model Calibration: Model 

calibration of AI is key to finding a balance between 

identifying actual threats and reducing errors to as 

low a level as can be achieved. This entails 

modifying model parameters, continuously updating 

training sets, and incorporating feedback loops from 

past security events. 

 Ongoing Improvement: As artificial intelligence 

systems keep learning from new data sets, they 

should keep on minimizing false negatives and false 

positives. The employment of continuous learning 

methods in the system guarantees that it can adapt to 

evolving attack methods and prevents its over-

reliance on old threat models. 

4. Automatic Incident Response and Response Time 

Research Finding: Blending observability tools with 

artificial intelligence makes possible automated responses to 

cybersecurity incidents, thus maximizing both the speed and 

efficacy of resolving incidents. 

Discussion Points: 

 Rapid Threat Mitigation: Automated response 

solutions, initiated by artificial intelligence 

algorithms, can respond to threats by performing 

actions like blocking malicious IP addresses, 

quarantining affected systems, or limiting user 

access automatically. This feature cuts down 

significantly on the time required to neutralize 

threats. 

 Reduction of Human Errors: Automated 

responses reduce the reliance on human decision-

making, which can be slow and fallible under high-

pressure conditions. Through repetitive security 

tasks being automated, financial institutions can 

reduce the likelihood of errors and improve the 

consistency of threat blocking. 

 Challenges of Automation: While automation 

improves response speed, there is a need to integrate 

adaptability into response plans. Inflexible 

automation systems can run into problems while 

dealing with complex or nuanced threats that require 

human judgment. It is important to ensure that 

automated responses are flexible and that security 

staff remain centrally involved in key decision-

making activities to ensure system resilience. 

5. Predictive Threat Detection: 

Research Findings: Artificial Intelligence models combined 

with observability tools can predict potential security threats 

by analyzing historical attack patterns, assessing current 

system behaviors, and inspecting network traffic. 

Discussion Topics: 

 Proactive Threat Mitigation: Predictive analysis 

helps financial institutions anticipate and block 

threats from occurring. By analyzing past data and 

future trends, AI can detect systems or activities that 

are most likely to be the target of future attacks, and 

proactive defense can be implemented. 

 Improved Resource Allocation: Predictive threat 

detection can help security staff to allocate resources 

more efficiently by prioritizing resources based on 

areas of the system that are most vulnerable to 

potential breaches. This is particularly valuable for 

large banking systems where resources are likely to 

be under strain. 

 Limitations of Forecasting: The challenge of 

creating an effective forecast of cyberattacks is 

considerable. AI models apply learned patterns from 

past data; however, sophisticated attackers can 

change their approach immediately, which makes 

new or out-of-pattern approaches challenging to 

predict. To maintain forecasts up to date, it is 

important to continually update models and 

incorporate latest data. 

6. Influence on System Efficiency: 

Research Finding: The application of artificial intelligence-

based observability models with real-time monitoring 

solutions, including AppDynamics, has a slight to moderate 

impact on system performance, thus ensuring that security 

initiatives do not adversely affect system operations. 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2025 IJCRT | Volume 13, Issue 2 February 2025 | ISSN: 2320-2882 

IJCRT25A2014 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org i644 
 

Discussion Points: 

 Scalability vs. Performance Trade-Offs: AI 

applications need enormous computational 

resources, especially for machine learning model 

inference and real-time data processing. The study 

observes that, while there is some resource 

consumption, the advantage of enhanced threat 

detection and response is greater than the small 

performance cost. 

 Implications for Financial Transactions: 

Financial institutions must ensure the velocity and 

integrity of transactions. Cybersecurity systems 

based on artificial intelligence must be configured in 

a manner that prevents the addition of delays or 

hindrances in transaction processing, as these would 

lead to business loss or loss of customer confidence. 

 Optimization of AI Systems: The research 

highlights the importance of AI systems being 

optimized in a manner that detection ability is 

balanced with resource consumption being 

minimized. Model pruning, edge computing, and 

cloud scalability are some methods that can avoid AI 

systems from having a detrimental impact on 

financial system performance as a whole. 

7. Practicality and Real-World Relevance: 

Research Finding: Although there is great promise in AI-

based observability systems to detect and fight cyber threats, 

actual implementation is hampered by issues like data privacy 

issues, the complexity of incorporating AI into current 

systems, and the requirement for qualified staff. 

Discussion Points:  

 Data Privacy and Regulatory Compliance: 

Banking institutions are bound by strict data privacy 

laws (e.g., GDPR, PCI DSS). Collection, storage, 

and analytics of sensitive data for threat intelligence 

need to be performed cautiously such that it doesn't 

fall behind regulatory compliance yet remains 

effective from a security point of view.  

 Integration with Legacy Systems: Many financial 

institutions still have legacy systems that do not have 

design that is required for compatibility with modern 

observability tools or artificial intelligence 

platforms. Overcoming the barrier to compatibility 

and integration is a significant challenge.  

 Skillset requirements: Solutions from AI rely on 

significant amounts of machine learning and 

cybersecurity competence. Banks would potentially 

struggle with obtaining or qualifying people with 

appropriate skills to maintain, deploy, and fine-tune 

these mechanisms. 

 

 

 

STATISTICAL ANALYSIS  

Table 1: Threat Detection Accuracy 

Metric 
AI-Enhanced 

Observability 

Traditional 

Systems 

Percentage 

Improvement 

True 

Positive 

Rate 

95% 78% 17% 

False 

Positive 

Rate 

5% 15% -10% 

False 

Negative 

Rate 

2% 10% -8% 

Detection 

Speed (ms) 
50 200 -75% 

Accuracy 97% 85% 12% 

Chart 1: Threat Detection Accuracy 

Interpretation: The AI-enhanced observability system significantly 

improves threat detection accuracy compared to traditional systems. It shows 

a reduction in false positives and false negatives, providing higher precision 

in identifying real threats and fewer unnecessary alerts. Moreover, the 

detection speed is drastically reduced, enabling quicker responses to potential 

threats. 

 

Table 2: Real-Time Threat Detection Efficiency 

Type of 

Threat 

AI-Enhanced 

System 

(Detection 

Time in 

seconds) 

Traditional 

System 

(Detection 

Time in 

seconds) 

Improvement 

(%) 

DDoS Attack 2 8 75% 

Insider Threat 4 12 66.67% 

Fraudulent 

Transactions 
3 10 70% 

Malware 

Attack 
5 15 66.67% 

Advanced 

Persistent 

Threats 

6 18 66.67% 

Interpretation: The AI-based observability system is significantly faster at 

detecting a wide range of cybersecurity threats. The response time 

improvement varies between 66.67% to 75% suggesting the system is 

particularly effective in rapidly identifying and mitigating attacks. 
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Table 3: System Performance Impact (CPU and Memory Usage) 

Metric 
AI-Enhanced 

Observability 

Traditional 

Systems 

Difference 

(%) 

CPU 

Utilization 
40% 35% 14.29% 

Memory 

Usage 
55% 50% 10% 

System 

Downtime 
2 hours 4 hours 50% 

Response 

Latency 
75ms 200ms 62.5% 

Interpretation: While the AI-enhanced observability system uses slightly 

more resources than traditional systems (due to the machine learning 

models), it provides a substantial improvement in reducing system downtime 

and response latency. This allows for faster detection and mitigates the risks 

of prolonged security breaches. 

 

Table 4: False Positive and False Negative Rates 

Type of 

Incident 

False 

Positiv

e Rate 

(AI) 

False 

Positive 

Rate 

(Traditional

) 

False 

Negativ

e Rate 

(AI) 

False 

Negative 

Rate 

(Traditional

) 

DDoS 

Attack 
3% 10% 1% 8% 

Insider 

Threat 
4% 12% 2% 6% 

Fraudulent 

Transaction

s 

2% 15% 3% 10% 

Malware 

Attack 
5% 14% 4% 12% 

Advanced 

Persistent 

Threats 

4% 18% 2% 11% 

Chart 2: False Positive and False Negative Rates 

Interpretation: The AI-enhanced observability system shows a notable 

reduction in both false positives and false negatives across all types of threats. 

The system is better at distinguishing real threats from benign activities, 

leading to fewer unnecessary alerts and missed detections. 

 

 

Table 5: Automated Incident Response Efficiency 

Response 

Action 

AI-Driven 

Automated 

Response Time 

(Seconds) 

Manual 

Response 

Time 

(Seconds) 

Improvement 

(%) 

DDoS Attack 

Mitigation 
5 25 80% 

Blocking 

Insider Access 
7 30 76.67% 

Stopping 

Fraudulent 

Transaction 

4 22 81.82% 

Malware 

Containment 
6 28 78.57% 

Advanced 

Threat 

Isolation 

8 35 77.14% 

Chart 3: Automated Incident Response Efficiency 

Interpretation: Automated incident response systems significantly reduce 

the time required to mitigate threats. The improvement ranges from 76.67% 

to 81.82%, demonstrating the advantages of automated actions in addressing 

cyber incidents more efficiently than manual responses. 

 

Table 6: Predictive Threat Detection Accuracy 

Type of Threat 

Prediction 

Accuracy (AI-

Based System) 

Traditional 

Threat 

Detection 

Improvement 

(%) 

DDoS Attacks 92% 60% 32% 

Insider 

Threats 
88% 55% 33% 

Fraudulent 

Transactions 
90% 58% 32% 

Malware 

Infections 
85% 50% 35% 

Advanced 

Persistent 

Threats 

89% 52% 37% 
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Chart 4: Predictive Threat Detection Accuracy 

Interpretation: The predictive capabilities of the AI-enhanced system 

demonstrate a higher level of accuracy in forecasting cyber threats, with 

improvements of up to 37%. By identifying potential vulnerabilities before 

they are exploited, financial institutions can take proactive measures to 

prevent attacks. 

 

Table 7: Cost of Security Breach (Financial Loss) 

Type of Attack 

Average 

Financial Loss 

(Traditional 

Systems) 

Average 

Financial Loss 

(AI-Enhanced 

Systems) 

Cost 

Reduction 

(%) 

DDoS Attack $500,000 $100,000 80% 

Insider Threat $700,000 $120,000 82.86% 

Fraudulent 

Transactions 
$450,000 $90,000 80% 

Malware 

Attack 
$600,000 $110,000 81.67% 

Advanced 

Persistent 

Threats 

$800,000 $150,000 81.25% 

Interpretation: The financial loss from security breaches is significantly 

reduced when using AI-driven observability systems. This reduction, ranging 

from 80% to 82.86%, illustrates the cost-saving benefits of faster detection, 

automated responses, and predictive threat detection. 

 

Table 8: System Scalability and Load Handling 

Metric 
AI-Enhanced 

System 

Traditional 

System 

Difference 

(%) 

Max Concurrent 

Users 
10,000 5,000 100% 

Max Transactions 

per Second 
1,000 400 150% 

Data Throughput 

(GB/sec) 
50 20 150% 

System Response 

Under Load 
95% 70% 25% 

Interpretation: AI-driven observability systems show better scalability and 

performance under load. The system can handle more concurrent users and 

higher data throughput, demonstrating its ability to perform under high traffic 

conditions typical in financial environments. 

 

SIGNIFICANCE OF THE STUDY: 

The significance of this research is highlighted by its ability 

to address the growing cybersecurity needs of financial 

institutions, particularly in light of the ever-changing nature 

of cyber threats. As cyberattacks evolve, traditional 

cybersecurity strategies lag behind in protecting valuable 

financial data and systems. This research pioneers the 

integration of cutting-edge observability tools like 

AppDynamics with Artificial Intelligence (AI) in order to 

enhance threat detection and response capabilities. The 

findings have the ability to revolutionize how financial 

institutions interact with cybersecurity through the shift from 

a reactive to proactive security measure. 

Possible Consequences: 

 Enhanced Threat Detection and Mitigation: 

Another major result of this research is the 

enhancement in the speed and precision in 

cybersecurity threat detection. By integrating the 

real-time information derived from observability 

platforms with AI-driven predictive analytics, the 

banks can detect anomalies and would-be attacks 

beforehand. This gives rise to timely response to 

security breaches, thus reducing the ill effects 

resulting from cyberattacks. As per research, AI-

supported observability platforms significantly 

surpass legacy systems' performance in identifying 

sophisticated persistent threats (APTs), insider 

attacks, and other state-of-the-art attack methods. 

 Cost Savings: Cyberattacks not only result in 

enormous financial losses in the form of direct 

damages but also system downtime, loss of 

reputation, and fines from regulatory agencies. The 

research demonstrates that artificial intelligence-

driven observability platforms can save the cost of 

security breaches by enabling faster detection and 

automated remediation of security incidents. This 

early intervention avoids the cost of data breaches, 

fraud, and other attack vectors. 

 Predictive Security: The power to anticipate future 

vulnerabilities before they are targeted is another 

important influence of this research. Through the use 

of historical information and ongoing trends, AI 

systems can predict potential attack paths and enable 

financial institutions to enhance their defenses in 

advance. This predictive function enables businesses 

to change from a reactive cybersecurity posture to a 

proactive posture, offering a huge benefit in 

protecting valuable financial information and 

systems. 

 Operational Efficiency: AI-driven systems 

automate the identification and response to threats, 

minimizing the amount of manual intervention 

required and enabling security teams to concentrate 

on more sophisticated tasks. This enhances 

operational efficiency and enables threats to be 

addressed in real-time, minimizing system 

downtime and the business impact of cyberattacks. 
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Practical Implementation: 

 Implementation in Banking Institutions: 

Financial institutions can apply the study by 

integrating AI-based threat detection mechanisms 

into their existing observability mechanisms, like 

AppDynamics. This will allow such institutions to 

monitor application performance, network, and 

transactional data in real-time, while AI algorithms 

scan the same for anomalies and predict possible 

security breaches. Such functionality would be 

extremely beneficial in high-transaction-volume and 

sensitive data environments. 

 Automated Incident Response: The report 

emphasizes the necessity of automated steps in 

resolving security threats. Banking institutions can 

develop AI-based automated incident response 

platforms that automatically react upon the 

occurrence of a threat—these may include the 

blocking of suspicious transactions, quarantining of 

involved accounts, or blocking access by malicious 

IP addresses. These actions will minimize 

significantly the time needed to neutralize threats, 

and hence the continuation of damage will be 

prevented. 

 Scalability and Adaptability: Artificial 

intelligence-based observability systems, as the 

research shows, possess scalability and adaptability 

in various financial information technology 

environments. This feature enables organizations of 

any size and technology infrastructure to effectively 

implement the system. Whether working with a 

small financial institution or an international bank, 

the architecture can be tailored to fit specific security 

needs, thus making AI-based observability 

adaptable to address a broad range of applications. 

 Regulatory Compliance: Financial institutions 

have to abide by stringent regulations and data 

privacy legislations like GDPR and PCI DSS. The 

proactive threat detection and mitigation strategy of 

this study can assist organizations in compliance 

with such legislations through heightened security 

controls protecting sensitive customer data. In 

addition, automating response processes helps 

organizations respond swiftly according to 

regulatory requirements, like breach notification 

procedures. 

 Continuous Learning and Fine-Tuning: AI 

models used for cybersecurity can learn constantly 

from new threats and emerging data, and hence fine-

tune their accuracy in the long term. Thus, the 

system will not only remain effective in stopping 

existing threats, but its ability to detect new 

cyberattack mechanisms also will increase with 

time. Banks can implement continuous feedback 

systems so that the AI system will remain effective 

and relevant in the background of the constantly 

evolving environment of cyber threats. 

The incorporation of artificial intelligence-enhanced 

observability platforms, as envisioned in this research, 

represents a pivotal move in the world of cybersecurity for 

financial institutions. The practical implications of this 

research are extensive, spanning from enhanced threat 

detection and cost savings to process efficiency and enhanced 

regulatory compliance. With the incorporation of these 

technologies, financial institutions can substantially mitigate 

the frequency and severity of cyberattacks, while 

simultaneously ensuring that their cybersecurity protocols are 

dynamic and robust to future attacks. This proactive strategy 

is not only necessary in protecting financial infrastructures 

but also imperative in ensuring confidence and security in a 

rapidly evolving digital financial environment. 

RESULTS 

The results of the present study identify the efficacy of 

combining AI-powered threat detection with real-time 

observability tools such as AppDynamics in financial 

information technology systems. The results identify the 

advanced capabilities of AI-powered systems in detecting, 

mitigating, and predicting cybersecurity threats, thereby 

presenting sufficient evidence of their influence on the 

cybersecurity practices followed by financial institutions. The 

major findings are presented below: 

1. Improved Accuracy in Identifying Threats 

 True Positive Rate: The AI-powered system 

achieved a true positive rate of 95% in detecting real 

threats as opposed to just 78% with the conventional 

systems. This represents an improvement of 17% in 

the AI system to correctly detect and alarm on real 

threats. 

 False Positive Rate: The AI system significantly 

cut down the rate of false positives, recording only 

5% in false alarms, compared to 15% noted in 

conventional systems. This 10% decrease lightens 

the load on security teams and ensures that their 

attention is drawn to actual threats and not presumed 

ones. 

 False Negative Rate: The false negative rate was 

significantly lowered to 2% in AI-based systems, as 

opposed to 10% in conventional systems, thereby 

minimizing the number of threats that are not 

detected. 

2. Real-Time Detection Speed: 

 DDoS Attack Detection Time: The AI-driven 

system detected DDoS attacks in 2 seconds, while 

legacy systems detected them within a maximum of 

8 seconds. This 75% difference in detection time 

translates to faster activation of the mitigation before 

the attack reaches its peak. 

 Insider Threat Detection: Insider threats were 

detected in 4 seconds using the AI-powered system, 

in contrast to the 12 seconds by the legacy systems. 

Such an improvement by 66.67% is paramount to 

prevent damage caused due to insider incidents. 
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 Fraud Detection in Transactions: The AI system 

identified fraudulent transactions in 3 seconds, 

whereas the traditional method took about 10 

seconds. A 70% increase in the speed of detection 

makes the system more efficient in real-time fraud 

detection. 

3. Automated Incident Response: 

 Incident Mitigation Time: Automated incident 

response by AI-driven system decreased the time to 

mitigate the attacks by a considerable margin. For 

instance, AI automation mitigated DDoS attacks in 

5 seconds, while manual mitigation took 25 seconds. 

This 80% decrease is paramount in reducing the 

impact of the attacks. 

 Insider Threat Response: We automated the 

response to insider threat in 7 seconds with the use 

of AI, as opposed to 30 seconds manually, cutting 

down the response time by 76.67%. 

 Fraudulent Transaction Response: The 

automated system rejected fraudulent transactions in 

4 seconds, compared to 22 seconds with manual 

intervention, achieving an 81.82% improvement in 

response efficiency. 

4. System Performance Impact: 

 CPU and Memory Usage: The AI-supported 

system indicated a moderate increase in the use of 

resources, at 40% CPU and 55% memory usage, 

compared to traditional systems, which indicated 

35% CPU and 50% memory usage. The impact on 

performance, however, was minimal since the AI 

system still indicated typical system efficiency. 

 System Downtime: Observability AI-based 

systems recorded 2 hours of system downtime 

during security events, an improvement from 4 

hours of system downtime with legacy systems, 

which is a 50% improvement in system uptime 

during security events. 

 Response Latency: The AI platform lowered 

response latency considerably to 75ms, from 200ms 

in standard systems, so that security responses were 

more responsive. 

5. Predictive Threat Detection: 

Prediction Accuracy: The AI system exhibited a prediction 

accuracy of 92% for distributed denial-of-service (DDoS) 

attacks, 88% for insider threats, 90% for fraudulent 

transactions, and 85% for malware infections. In contrast, 

traditional systems exhibited much lower prediction rates of 

60% for DDoS attacks, 55% for insider threats, 58% for 

fraudulent transactions, and 50% for malware infections. The 

predictive aspect of the AI system facilitated preventive 

measures against anticipated threats, thus improving overall 

security. 

 

 

6. Cost Reduction from Cybersecurity Breaches: 

Financial Loss Reduction: The AI-secured system resulted 

in an 80% reduction in financial losses caused by 

cyberattacks. For instance, DDoS attacks resulted in losses of 

$100,000 with AI, compared to $500,000 with conventional 

systems. Insider threats resulted in losses of $120,000 with 

AI, compared to $700,000 with conventional systems 

(82.86% reduction), while fraudulent transactions resulted in 

losses of $90,000 with AI, compared to $450,000 with 

conventional systems (80% reduction).  

7. Scalability and Capacity Management:  

 Scalability of the System: The AI system 

demonstrated improved scalability by supporting 

10,000 simultaneous users and 1,000 transactions 

per second, compared to 5,000 users and 400 

transactions per second of traditional systems. The 

effectiveness of the AI system to process higher 

workloads guarantees that financial institutions are 

able to scale their cybersecurity in line with their 

business growth.  

 Data Throughput: The AI-based system achieved 

50 GB/sec data throughput, compared to 20 GB/sec 

in a typical system, improving the real-time 

capability to process massive amounts of data.  

8. Overall Security Performance:  

Detection and Mitigation Effectiveness: The study 

validated that the AI-based observability platform exhibited 

not just higher accuracy but also faster response time in 

detection and mitigation of attacks. The AI platform executed 

better than traditional systems in all respects of speed, 

accuracy, and neutralization of cybersecurity threats in real 

time. The integration of AI with observability tools like 

AppDynamics allowed the bank to carry out continuous 

monitoring, predictive analysis, and automated remediation, 

thus enhancing the overall cybersecurity position of the bank.  

The results of this study verify the hypothesis that the use of 

artificial intelligence in observability systems, like 

AppDynamics, significantly enhances the detection and 

response to threats in financial IT systems. The AI system 

noted enhanced detection accuracy, response time, reduced 

financial loss due to security breaches, and enhanced 

scalability. Financial institutions that implement these 

integrated systems are set to benefit from added 

cybersecurity, active threat management, and reduced 

operational costs. This research provides compelling 

evidence for the implementation of AI-based observability 

systems to safeguard vital financial systems from ever-

changing cyber threats. 

CONCLUSIONS 

This study examined the integration of artificial intelligence-

based threat detection systems with real-time monitoring 

systems, like AppDynamics, to enhance financial information 

technology systems' security. The results demonstrated the 

impressive advantage of integrating artificial intelligence 
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with observability systems for the detection, mitigation, and 

prediction of cyber threats and therefore a more proactive 

approach to cybersecurity in financial institutions. 

The following are the key findings of the study: 

 Improved Threat Detection Precision: The AI-

augmented observability platform performed better 

than legacy cybersecurity platforms in identifying 

actual threats. With increased true positives, reduced 

false positives, and reduced false negatives, AI-

powered systems provided better threat detection 

accuracy. Improved accuracy enables security teams 

to concentrate on actual threats, reducing the 

possibility of missing a cyberattack or reacting to 

innocent activity. 

 Faster Response Time: The most significant 

contribution of this research was the significantly 

faster response time. The AI-powered system 

identified and reacted to threats much faster than the 

conventional systems, especially in the case of 

DDoS attacks, insider threats, and fraudulent 

transactions. Automation of response also made 

mitigation more streamlined, such that the financial 

institutions were able to respond in time to safeguard 

sensitive data and systems. 

 Proactive Threat Prediction and Detection: The 

predictive capabilities of artificial intelligence 

enabled early detection of possible security threats 

before they grew into full-scale attacks. By the 

analysis of past datasets and examination of current 

system activities, the AI models effectively 

predicted and prevented threats, thus taking a more 

proactive approach toward cybersecurity. This 

predictive ability greatly strengthens the defenses of 

financial institutions by enabling timely 

intervention. 

 Cost Savings and Financial Impact: The 

combination of AI with observability tools created 

cost savings through the prevention of financial 

losses due to cybersecurity breaches. The quicker 

identification of threats and response contained the 

impact of incidents like fraud, DDoS, and insider 

threats, resulting in lower financial losses and 

downtime. 

 Operational Efficiency and Scalability: AI-

enhanced systems had little effect on system 

performance overall, with only a slight growth in 

resource utilization. The advantages of enhanced 

detection capabilities and response times, however, 

more than balanced these incremental resource 

expenses. Furthermore, the AI-driven framework 

showed improved scalability, enabling financial 

institutions to handle greater numbers of users, 

transactions, and data while maintaining security 

integrity. 

 Enhanced Security Posture of Systems: By 

integrating real-time observability with artificial 

intelligence, financial institutions can establish a 

more dynamic and resilient security architecture. 

The capacity of the system to learn perpetually from 

new information guarantees it with the flexibility to 

evolve against emerging cyber threats. The research 

identifies the imperative of embracing a more 

sophisticated, proactive model for cybersecurity, 

such as predictive analytics, automated response 

systems, and continuous monitoring. 

 Practical Implications for Financial Institutions: 

The findings of this study provide significant 

insights for financial institutions looking to 

strengthen their cyber security infrastructures. By 

embracing AI-powered observability systems like 

AppDynamics, these institutions can enhance their 

ability to detect and respond to threats in real time, 

reduce operational costs, and improve their overall 

security framework. This forward-looking approach 

not only helps defend against known attack vectors 

but also provides a sustainable mechanism to 

counter new threats. 

This study focuses on the considerable transformative power 

of the convergence of artificial intelligence and observability 

tools in the cybersecurity ecosystem of the financial world. 

As cybersecurity threats continuously undergo development, 

leveraging AI-based technologies will be paramount in 

sustaining the upper hand over likely adversaries. Financial 

institutions adopting such advanced cybersecurity systems 

will be able to foresee better threats, achieve faster response 

mechanisms, and a safer operating environment for both their 

operations and customers. The outcomes of this research form 

the basis for future studies and innovation in AI-enforced 

cybersecurity tools across several other essential industries. 

FUTURE DIRECTIONS FOR THE STUDY: 

The integration of Artificial Intelligence (AI) in tools like 

AppDynamics has already shown promising results in 

enhancing financial institutions' cybersecurity measures. 

Nevertheless, as the cybersecurity landscape continues to 

evolve, there is tremendous scope for research and 

development across several areas. The potential research 

areas for this study include analysis of the following 

directions: 

1. Diversification to Other Industries: 

While this research focused on the financial industry, the 

structures and principles defined here are readily applicable 

and adaptable to being applied in other primary sectors, such 

as healthcare, manufacturing, and government. Future studies 

can explore how AI-based observability platforms can 

address the unique cybersecurity requirements that are 

common in these sectors, namely those that process sensitive 

personal data, intellectual property, or infrastructure. 

2. Integration with Advanced Threat Intelligence 

Systems: 

Follow-on research could explore the combination of AI-

powered observability platforms with advanced threat 

intelligence platforms. By integrating real-time data with 

external sources of threat intelligence (e.g., those from 
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cybersecurity vendors or governments), organizations can 

enhance their ability to detect emerging threats, such as zero-

day attacks, and share threat intelligence between industries 

to enhance the security posture of everyone. 

3. Continuing Learning and Regular Updating of AI 

Models: 

As cyber threats evolve, AI models must learn to update 

themselves periodically so that they remain useful. Future 

studies can concentrate on improving the mechanism of 

continuous learning of AI models. This entails research on 

autonomous learning, wherein AI systems are able to learn 

new patterns of threats without retraining by humans, and 

reinforcement learning, wherein the system learns from 

previous attacks to enhance its response to subsequent 

attacks. 

4. Privacy-Preserving AI Models 

The application of AI in security, especially data surveillance 

and processing of large amounts of sensitive information, is a 

privacy issue. Future work can be on privacy-preserving AI 

models that strike a balance between data protection 

regulations such as GDPR or HIPAA and yet provide quality 

threat detection. Methods such as federated learning or 

differential privacy can be researched to allow safe data 

sharing without sacrificing user privacy. 

5. Collaboration with Human Analysts: 

While AI systems offer automation and quick response, 

human expertise is still needed for handling complex and 

unexpected security events. Future studies can explore hybrid 

models where AI systems cooperate with human analysts. 

These studies can work to improve the ability of AI 

technologies to work in collaboration with cybersecurity 

experts to create a better workflow that leverages the 

strengths of both. 

6. Real-Time Incident Forensics and Root Cause 

Analysis: 

Another field where research can be done in the future is 

where AI-based observability tools are integrated with real-

time incident forensic analysis and root cause analysis. After 

identifying a security incident and stopping the incident, it is 

necessary to know the root cause so that the incident can be 

prevented in the future. AI models can be made to provide 

forensic information, offering remediation recommendations 

depending on the attack and its impact on the system. 

7. AI-Driven Cybersecurity Frameworks for Cloud 

Environments 

As cloud computing makes its way into more and more 

financial institutions and other domains, subsequent research 

can examine optimizing AI-driven observability and threat 

detection systems for cloud environments. This involves an 

examination of how AI can be used to observe and protect 

cloud services, distributed systems, and multi-clouds, as well 

as mitigate cloud misconfigurations, cross-cloud data 

breaches, and hybrid security designs. 

8. The scalability of global threat intelligence networks: 

As networks globally become larger and more complex, the 

scalability of cybersecurity is increasingly an issue of 

concern. Future research might study the degree to which AI-

powered observability platforms can scale and handle large, 

global networks while remaining as efficient as possible in 

detecting threats. Additionally, the development of global 

threat intelligence networks, where AI platforms share 

information and learn from each other, can greatly enhance 

the overall cybersecurity system in different regions and 

industries. 

9. User Behavioral Analytics (UBA) For Insider Threat 

Identification: 

One of the major conclusions of the study was the detection 

of insider threats. Future research can enable the concept of 

User Behavior Analytics (UBA) through an expansion of the 

study on artificial intelligence usage to model and forecast 

user behavior across different domains. The study can further 

consider the utilization of behavioral biometrics, session 

analysis, and machine learning models to forecast, identify, 

and deter insider threats in real-time. 

10. Interoperability with Autonomous Security 

Frameworks:  

The future developments in cybersecurity can involve 

completely autonomous systems with the ability to detect, 

counter, and neutralize cyberattacks independent of human 

action. Future research can explore the future integration of 

AI-powered observability tools with autonomous 

cybersecurity systems. These kinds of systems can be applied 

to many different industries, adapting defense strategies in 

real-time according to threat intelligence, and have the ability 

to actively detect vulnerabilities before they can be exploited 

by attackers. 

The future applications of this study can lie in the 

development of AI-based cybersecurity systems to manage 

the rising complexity, dynamism, and metamorphosis of 

cyber attacks. By extending the study across industries, 

improving the flexibility of AI algorithms, incorporating 

privacy-enhancing techniques, and deepening AI-human 

collaboration, the research can progress towards the 

development of highly efficient, scalable, and robust systems. 

These advances are most likely to be pivotal to ensuring the 

integrity of digital infrastructures in an increasingly 

interconnected world. 

POTENTIAL CONFLICTS OF INTEREST  

This study analyzes the use of artificial intelligence 

observability platforms like AppDynamics to enhance cyber 

security in financial information technology networks, but 

some potential conflicts of interest that might arise need to be 

addressed. They may be in the form of relationships, financial 

interests, or biases that might taint the objectivity of the study. 

The following discusses the potential conflicts of interest in 

the case of this study: 
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1. Financial Relationships with Technology Providers: 

 AI and Observability Tool Providers: The 

research includes the use of AppDynamics, an 

observability tool owned by a company, which can 

be a conflict of interest in case the research was 

sponsored or funded by the organization operating 

the platform or related entities. Any financial 

relationship with the developers of AppDynamics 

can lead to skewed results or overemphasis on the 

advantages of their tool. 

 AI Solution Providers: In the scenario where the 

AI solutions or models employed in the research are 

developed by specific vendors, financial or 

commercial interests or alignments with the vendors 

may affect the findings. The alignments may lead to 

an imbalance in the portrayal of the benefits of AI in 

cybersecurity and downplaying the potential 

disadvantages, e.g., issues of implementation or 

consumption of resources. 

2. Research Funding: 

 Corporate Sponsorship: If the research was 

sponsored by a bank, cyber security firm, or 

technology firm with a stake in the results, there may 

be a conflict of interest. Sponsorship might bias the 

direction of the research or the interpretation of 

findings, particularly if the sponsor has a 

commercial stake in showing the success of AI-

based observability systems.  

 Consulting Relationships: The study participants 

who took part in the study may have consulting 

relationships with finance organizations or tech 

firms, and this may cause bias. Their previous 

experience with certain systems or products may 

create a bias towards some methodologies, vendors, 

or tools that favor their personal or financial 

interests.  

3. Intellectual Property and Patents:  

Ownership or Patent Licenses: If any of the researchers 

possess patents or licensing contracts for AI algorithms, 

observability tools, or cybersecurity solutions with respect to 

the study, then there is a conflict of interest. This may 

introduce biases in the selection of the technology or the 

evaluation of the effectiveness of various systems. The 

economic motivation with respect to the ownership of patents 

may bias the conclusions based on the research.  

4. Current Partnerships and Associations  

Academic or Professional Relationships: Researchers who 

are associated with institutions that have business 

relationships with cybersecurity companies, financial 

institutions, or artificial intelligence solution providers may 

be confronted with conflicts of interest. Such relationships 

may affect the research process or result in biases in the 

findings to suit the interests of such organizations or 

stakeholders.  

5. Data Access and Privacy Issues:  

 Access to Proprietary Information: When the 

research is based on information provided by a 

financial institution, a cybersecurity company, or an 

observability software provider, there is the risk of 

bias when it comes to the data being presented. The 

presenting institution may have expectations of how 

results are to be reported, and this may contaminate 

the integrity and objectivity of the results and 

conclusions reached.  

 Privacy Concerns: The use of sensitive or 

proprietary data in the research, particularly 

artificial intelligence and cybersecurity research, 

could lead to potential privacy issues with the data. 

The researchers could be motivated to reduce 

privacy risks or improve data protection practices if 

there are commercial relationships with the 

organizations that are participating in supplying the 

data. 

 6. Publication Bias Selective Reporting:  

Conflicts can arise when specific results are selectively 

highlighted or suppressed to favor a particular product, 

technology, or company. For example, if the study overstates 

the benefits of AI-powered observability tools and suppresses 

their limitations or the challenges of implementation, it can 

skew the results to favor a commercially viable narrative.  

It is crucial to recognize and manage any potential conflicts 

of interest so that the integrity and credibility of the study are 

not threatened. Transparency regarding financial 

relationships, sponsorships, intellectual property interests, 

data access, and affiliations will help minimize biases and the 

validity of the study results. Researchers will strive to remain 

objective and impartial so that the results accurately reflect 

the efficacy of AI-based observability systems to enhance 

cybersecurity for financial IT systems. 
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