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Abstract:  
 

Big data analytics, as used in defense, is the capacity to gather vast amounts of digital 

data for analysis, visualization, and decision-making that might aid in anticipating and 

preventing cyberattacks. When combined with security technologies, it improves it 

position in terms of cyber defense. They enable companies to identify behavioral 

patterns that point to network dangers. With its potent capabilities to tackle the 

increasing scope, variety, and complexity of cyberthreats, big data analytics has become 

a disruptive force in contemporary cybersecurity. Traditional data processing methods 

fall short in managing the massive volumes, varieties, and velocities (3Vs) 

characteristic of big data. This paper explores the foundational principles of big data 

analytics, including its core dimensions and key application areas such as healthcare, 

transportation, finance, education, and social media. The study further investigates the 

classification of cyberattacks malware, phishing, ransomware, and advanced persistent 

threats (APTs) and their evolving complexity due to AI-powered automation, IoT 

proliferation, and multi-vector intrusion techniques. It is highlighted how crucial big 

data is to supporting real-time threat detection, predictive modelling, and automated 

incident response. Techniques such as behavioral analysis, threat intelligence 

integration, and anomaly detection are examined for their effectiveness in identifying 

sophisticated attacks like polymorphic malware and zero-day exploits. Ultimately, this 

paper highlights how big data analytics enhances cybersecurity capabilities by 

delivering predictive, prescriptive, diagnostic, and cyber-specific insights that empower 

proactive threat mitigation and ensure digital resilience. 
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1. Introduction 
 

The term "Big Data" describes data sets that are too 

large or complex to work with using conventional data 

set processing application software. Scale, velocity, 

and variety are the primary ways that big data differs 

from regular data. Volume, velocity, and variance are 

used to represent various forms of organized and 

unstructured data, respectively. Volume is the total 

amount of data generated. These days, big data is a 

popular issue for researching practically every sector, 

including cybersecurity. The main sources of this 

information are smart gadgets and social networking 

websites. Data is currently being generated. The 

startling number of malware infections in a single 

industry each year illustrates the extent of the danger 

to the world economy [1]. It is clear that the 

cybersecurity of online apps, corporate networks, and 

IT systems may not be sufficient given the rapid rise 

in cyberattacks. "Big data" describes datasets that are 

too large or complex to handle with standard data set 

processing application software. In terms of volume, 

velocity, and variation, big data is very different from 

traditional data [2]. Variation refers to the types of 

organized and unstructured data, Volume indicates the 

amount of data created, and Velocity indicates the rate 

at which the data is produced. Big data is becoming a 

hot issue for research across practically all disciplines, 

notably cybersecurity. 

Cybersecurity is also an electronic information 

security or information technology security which is 

the process of preventing unauthorized access to 

private data and breaches into networks, computers, 

apps, and data. Increasing the advanced technologies 

used by Cyber criminals, traditional tools used for 

data security with huge volume of data becomes hard. 

Cybersecurity is a technology that prevents assaults 

on networks, systems, devices, data, and applications 

by controlling and processing [3,4]. Its main aim is to 

lower the cyber-attacks risks and guard against the 

unauthorized usage of technologies, systems and 

networks. Cybersecurity with strong strategies has 

protection layers to guard against cybercrimes, 

includes accessing the data, destroying or changing 

confidential or sensitive data [5]. Now a day’s, 

organizations are using more proactive and adaptive 

techniques due to the rapidly and fast – changing 

nature of security risks. Traditional cybersecurity 

systems are a group of network and computer security 

tools, such as IDS, firewalls, and antivirus software. 

The ability of AI to do complicated jobs more quickly 

is on par with or even better than that of humans. 

Numerous scholars have put out attack or threat 

intelligence models to gather data about threats from 

the websites and social media accounts of attackers [6, 

7]. In order to extract and portray intelligence in a 

graph structure, they relied on AI techniques.  

Nonetheless, gathering intelligence about cyberattacks 

and conventional IT is the primary goal. 

In the effort to improve cybersecurity, ML and big 

data analytics are becoming powerful technologies. 

Using the massive amounts of data generated in cloud 

environments, big data analytics assists companies in 

identifying complex patterns and anomalies that may 

indicate security risks [8][9]. Cloud security, where 

massive data volumes and quick reactions are critical, 

benefits greatly from ML, techniques like clustering, 

anomaly detection, and predictive modelling. For 

example, clustering algorithms can group similar 

patterns of network behavior, helping to detect 

anomalies that may signify security breaches [10][11]. 

Organizations may proactively reduce risks by using 

predictive analytics, which forecast possible security 

events using past data. Additionally, reinforcement 

learning is increasingly used to enable automated 

security responses, dynamically adapting defense 

mechanisms as the threat landscape evolves.  

 

Organization of the Paper 

 
The following paper is organized as: Section II and 

Section III provide the fundamentals of big data 

analytics and classification of cyberattacks, then 

Section IV provides the role of big data in 

cybersecurity, also Section V and Section VI give the 

evaluation of the relevant literature and a conclusion 

with recommendations for further research. 

 

2. Fundamentals of Big Data Analytics  
 
Information that is too complex to manage, query, and 

analyze with standard data storage systems, 

algorithms, and query techniques is referred to as big 

data [12]. Figure 1 illustrates how the 3V's 

characterize the "complexity" of big data:  

 

Figure 1. The 3Vs of big data Volume, variety, and velocity 
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 Volume: The most evident feature of big data is 

its enormous volume, or vertical scalability, as 

measured by the amount of data produced and 

stored. The quantity of data created daily is 

expected to expand by 300 times by 2020 

compared to 2005, with a current prediction of 

2.5 quintillion bytes per day.  Big data typically 

surpasses the capacity of conventional column-

and-row relational databases, necessitating the 

use of novel storage systems.  

 Variety: There are three common categories of 

data, which may be acquired from many 

domains: unstructured, semi-structured, and 

structured [13]. The data's horizontal scalability 

is increased by this variant. Unstructured data 

seems more random and is more challenging to 

sort and analyses than structured data, which is 

typically already marked and is easily mapped 

into fields that have already been created, such 

tables in a database or spreadsheet. 

 Velocity: The velocity is a measure of how 

quickly data is created and processed to satisfy 

requirements.  In essence, velocity quantifies the 

pace of data creation, storage, analysis, and 

display. Big data technologies aim to create and 

analyze data in real-time or almost real-time, 

whereas traditional data handling methods can 

only manage data using batch data snapshots. 

The 3Vs, high volume, high variety, and high velocity, 

have been commonly employed to characterize big 

data. 

 

A- Big Data Applications 

 
Data sources for Big Data analytics are many 

application domains.  Education, governance, 

healthcare/medical, retail, history, entertainment, 

social networking, banking, and transportation are just 

a few examples of these uses. Figure 2 illustrates these 

several application areas [14, 15]. The current 

evaluation does not have the capacity to describe 

every application area in depth. 

 

Figure 2.  Big data from different sources 

 

1. Big Data in Healthcare 

 
The healthcare industry is one that uses the largest and 

fastest-growing databases found in big data analytics. 

These days, determining the size and growth rates of 

healthcare databases is quite challenging [16]. This 

category of clinical data includes, for instance, 

imaging data and electronic medical records (EMRs). 

A variety of data types are found in healthcare, 

including drug-response profiles, screening data, 

personal genetic data, and drug-related structures. 

Data pertaining to personal behaviors and preferences, 

such as food habits, environmental variables, financial 

records, and clinical and drug-related data, are also 

included. By combining all of these data types, big 

data analytics contribute to bettering both individual 

healthcare and the health of the world. 

 

2. Big Data in Transportation Systems 

 
One of the most significant uses of big data is in the 

intelligent transportation system (ITS), where 

inefficient traffic routing is primarily caused by the 

increasing amount of data on vehicle flow at crossings 

[17]. In order to address conventional processing 

issues, researchers are looking at more effective and 

efficient processing paradigms like Big Data analytics. 

This is because traditional data processing and 

analysis methodologies were unable to handle the 

massive data scale. In order to address conventional 

processing issues, researchers are looking at more 

effective and efficient processing paradigms like 

analytics of big data. This is a result of conventional 

data processing and analysis techniques' inability to 

manage the enormous volume of data. 

 

3. Big Data in Finance 

 
The shortcomings of processing capabilities, 

particularly floating-point processing, cause financial 

organizations to have excessive transaction processing 

delays. High-performance computing may be utilized 

to solve this issue in two ways: by adding computing 

nodes to a pool of computing systems or by adding 

additional CPUs or RAM to a single computer system 

[18]. However, the performance of storage systems 

also became a problem since financial data is growing 

at an exponential rate. Consequently, the frequent flow 

of massive data transactions has an impact on latency 

in addition to processing power. 

 

4. Big Data in Social Networks 

 
Large global user bases are connected via modern 

Big data 
sources

Healthcare

Transportat
ion 

FinanceSocial 
networks

Education
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social networks like Facebook, LinkedIn, and Twitter 

for both social and professional purposes. Because of 

the contact, exabytes of information are created every 

day.  In order to improve their marketing and sales 

plans, information system analysts at businesses 

evaluate and forecast social network user behavior, 

which is regarded as a Big Data challenge [19]. 

 

5. Big Data in Education 

 
Through helping educators understand the reasons 

behind poor results, such as why students fail or quit 

courses, fail to master ideas or abilities, and many 

more, data may be seen as a tool for institutions to 

improve their performance in order to enhance student 

outcomes [20]. It is believed that by recognizing 

notable variations in students' performance and 

conduct, educational institutions may stop any 

unfavorable evaluation results earlier. 

 

3. Classification of Cyber Attacks 

 
Cybersecurity is a vital topic within the broader area 

of information technology, which is committed to 

protecting computer networks, systems, and data 

against damage, infiltration, or assault, as shown in 

Figure 3. It includes a wide range of procedures, 

methods, and resources intended to preserve the 

accessibility, privacy, and accuracy of data [21][22]. 

The main objective of cybersecurity is to provide a 

safe online space where individuals and companies 

may conduct business without fear of data loss or 

cyberattacks. It is becoming more difficult to 

accomplish this aim because of the speed at which 

digital technology is developing and the skill of 

possible enemies [23]. Cyber threats may be classified 

into numerous main sorts, each having its own 

strategies, approaches, and aims.  

 Malware: Trojan horses, worms, viruses, and 

spyware are examples of malicious software, or 

malware, which is designed to enter, harm, or 

take over a computer system without the user's 

consent [24]. The most common uses of 

malware are to monitor user behavior, steal 

private data, and disrupt system operation. 

 Phishing: This kind of attack is an unethical 

attempt to get private data, including credit card 

numbers, usernames, and passwords, by 

impersonating a reliable business in online 

conversations [25][26]. Phishing attacks often 

involve emails asking victims to give personal 

information on a phony website that seems and 

feels almost exactly like the real one. 

 Ransomware: A type of malware that renders 

the victim's data worthless by encrypting it and 

demands a payment to unlock it. Attacks 

utilizing ransomware have disrupted operations 

and caused significant financial losses for 

individuals, businesses, and even government 

organizations [27][28]. 

 Advanced Persistent Threats (APTs): These 

are highly advanced, high-tech attacks directed 

against significant targets, including big 

businesses and nation-states. APTs entail 

sustained involvement, in which hackers enter a 

network to steal data or keep tabs on activity 

covertly. Persistence is the primary trait of 

APTs; in order to keep access to the target, 

attackers constantly modify their tactics. 

 

Figure 3. Cyber Attacks Concept overview 

 

A- Impact of The Cyber Attack 

 
Cyberattacks have become a pervasive and grave 

danger in the modern digital environment that impacts 

people, companies, and society as a whole [29]. The 

impacts can be classified into the following major 

areas: 

 Theft of Personal Information: Hackers get 

sensitive information without authorization, 

including passwords, phone numbers, emails, 

bank records, complete names, addresses, dates 

of birth, and ID numbers[30]. 

 Financial Loss: Victims may lose money due to 

fraudulent transactions, ransomware payments, 

or identity theft exploitation. 

 Emotional and Psychological Impact: After 

an assault, people may experience tension, 

anxiety, and a decline in trust in digital systems 

[31]. 

 Business Revenue Loss: Attacks like denial-of-

service (DoS) prevent customer access, directly 

reducing online sales and service usage. 

 Operational Disruption: Cyberattacks can halt 

business operations, damage systems, and delay 

services, affecting overall productivity. 

 

 

Cyber Attacks 

Malware 

Ransomware APT 

Phishing 
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B - Evolving Nature and Complexity of Attacks 

 
Cyberattacks are becoming more sophisticated, 

automated, and stealthy. Attackers use AI-driven tools 

to bypass security systems, generate zero-day exploits, 

and mimic legitimate behavior, complicating detection 

and mitigation. Security defenses are further 

challenged by the rise of multi-vector assaults and 

living-off-the-land strategies, in which attackers make 

advantage of integrated system tools. 

Moreover, the adoption of IoT, cloud computing, and 

5G networks expands the attack surface, introducing 

new vulnerabilities and entry points. Cybercriminals 

now weaponize big data, social engineering, and 

deepfakes to target specific individuals or 

infrastructures, escalating the threat level. 

 

C - Trends and Evolution of Attack Techniques 

 
The cyber-attack landscape is continuously evolving, 

with attackers adopting more complex, intelligent, and 

covert methods, and the key trends are shown in 

Figure 4: 

 

1. Polymorphic and Fileless Malware 

 
Modern malware variants frequently change their 

code signatures (polymorphism) to evade detection by 

traditional antivirus systems. Fileless malware, on the 

other hand, operates in-memory using legitimate tools 

like PowerShell, leaving minimal forensic evidence. 

According to these techniques represent a significant 

challenge for signature-based and static detection 

models. 

 

2. AI-Powered Attacks 

 
AI-powered attacks represent a growing and alarming 

trend in the cyber threat landscape. Adversaries are 

using AI and ML more and more to automate, 

enhance, and expand their malevolent actions. One 

prominent use case involves the generation of highly 

convincing phishing emails using NLP models, which 

significantly increases the success rate of social 

engineering campaigns. Additionally, attackers utilize 

AI to scrape and analyze social media and publicly 

available data to identify and profile vulnerable 

targets, tailoring their attacks for maximum impact. 

Moreover, ML techniques are employed to bypass 

traditional security systems, particularly anomaly-

based IDS, by imitating typical user behavior and 

avoiding discovery. 

 

3. IoT-Based Attacks 

 

The attack surface has greatly increased due to the IoT 

devices' explosive expansion. Attackers can use many 

IoT devices as entry points into bigger networks or as 

targets for botnet construction since they are 

frequently installed with default credentials or without 

firmware upgrades. 

 

4. Supply Chain Attacks 

 
These attacks aim to undermine a trusted system by 

focusing on less secure components in the hardware or 

software supply chain. Orion software upgrades were 

compromised by the 2020 SolarWinds hack, which 

had an impact on Fortune 500 businesses and 

government organizations. This type of attack is 

particularly dangerous due to the trust placed in 

software vendors. 

 

5. Hybrid and Multi-Vector Attacks 

 

Modern attacks often employ a combination of 

methods. For example, an APT might begin with a 

phishing email, followed by malware deployment and 

lateral movement across a network. These multi-stage 

attacks are harder to detect and require correlation 

across diverse data sources, making big data analytics 

especially valuable. 

 

 
Figure 4. Attack Techniques 

 

4. Role of Big Data in Cybersecurity 
 
In cybersecurity, big data analytics offers several 

advantages over traditional techniques. To begin with, 

big data analytics enables the analysis of a variety of 

data types and quantities, such as network traffic, log 

files, user behavior, and external data sources like 

threat intelligence feeds and public databases. This 

makes it possible to see the whole cyber environment, 

including dangers from the inside as well as the 

outside [32][33]. Additionally, to find patterns and 

abnormalities in the data, big data analytics employ 

cutting-edge methods like machine learning and data 

mining. These methods can identify established 

hazards and unearth new ones by using models and 

Polymorphic and Fileless Malware

AI-Powered Attacks

Hybrid and Multi-Vector Attacks

Supply Chain Attacks

IoT-Based Attacks
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algorithms using historical and current data [34]. The 

ability to monitor and evaluate data streams in real 

time is another benefit of big data analytics, which 

facilitates the early detection of cyberthreats.  Rapid 

threat response and mitigation are made possible by 

this real-time monitoring capacity, which reduces 

possible damage. Big Data Analytics and its 

applications for various kinds are depicted in Figure 5. 

 

 

Figure 5. Big data analytics for cyber security 

 

 Predictive Analysis: This focuses on 

forecasting future trends and behaviors by 

analyzing historical data. Common in fraud 

detection, risk assessment, and customer 

behavior prediction. 

 Prescriptive Analysis: This provides actionable 

recommendations by combining data insights 

with optimization models. It helps in decision-

making by suggesting the best course of action. 

 Cyber Analytics: Tailored for cybersecurity, 

this type analyzes data to detect threats, 

intrusions, and vulnerabilities in real time or 

proactively. 

 Diagnostics Analytics: This is used to 

determine the causes of past events or outcomes. 

It facilitates the discovery of connections, 

trends, and anomalies in historical data. 

A- Applications of Big Data Analytics in 

Cybersecurity 

The way security teams identify, look into, and the 

way that issues is evolving due to big data analytics. 

Its uses extend well beyond basic log analysis, 

whether it's thwarting insider threats or thwarting 

zero-day assaults [35]. Here's how it's significantly 

influencing [36]. 

 

1. Threat Intelligence and Predictive 

Analytics 

 
Digital footprints left by cyberattacks include 

unsuccessful login attempts, dubious IP connections, 

odd data flows, and big data analytics that comb 

through billions of events in real time to identify new 

trends. Threat intelligence platforms (TIPs) gather 

information from event logs, malware reports, and 

dark web forums to help organizations anticipate 

possible attacks weeks in advance [37]. For instance, 

businesses may fix weaknesses before an attacker 

strikes by seeing a growing ransomware trend in 

financial institutions early. 

 

2. Real-Time Fraud Detection 

 
The multitrillion-dollar problem of financial fraud 

necessitates a flexible strategy. Big data analytics use 

machine learning to continually adjust to novel fraud 

strategies, in contrast to static, rule-based systems. For 

instance, payment processors are able to examine 

millions of transactions per second and identify 

anomalous activity, such 15 transactions from several 

nations in five minutes, as possibly fraudulent. 

 

3. Advanced Malware and Ransomware 

Detection 

 
Antivirus programs that rely on signatures frequently 

fail to detect zero-day malware. The emphasis is 

shifted to behavioral analysis via big data analytics. 

The system can recognize the warning indications of 

ransomware in operation and stop the process if a 

program begins encrypting thousands of files in quick 

succession. Additionally, by comparing current 

activity with previous attack patterns, these tools can 

identify and even catch polymorphic malware, which 

alters its code constantly to avoid detection. 

 

4. Automated Incident Response and Threat 

Hunting 

 
It might be too slow to respond to incidents manually. 

A deluge of signals, many of which are false positives, 

usually overwhelms security experts. By automating 

answers to high-confidence threats, big data analytics 

simplifies the procedure. For instance, the system may 

instantly isolate the device, remove its credentials, and 

notify the security operations center if an endpoint 

starts sending encrypted data to an unknown external 

IP. 

 

5. Literature Review 
 
The literature reviewed section highlights big data, 

artificial intelligence, and cybersecurity combined to 

improve threat detection, automate risk assessment, 

ensure data privacy, and address evolving cyber 

threats across diverse sectors. 

Chityala et al. (2025) Traditional security solutions 

often struggle to keep up with the growing complexity 

and quantity of cyberthreats, necessitating a more 

advanced, data-driven approach. The suggested 

Big data analytics types

Predictive analysis

Prescriptive analysis

Cyber 
analytics

Diagnostics Analytics
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approach makes use of anomaly detection, predictive 

modelling, and real-time data processing to increase 

system scalability, decrease reaction times, and 

improve threat detection accuracy. Technology finds 

possible threats more quickly than traditional 

techniques by gathering and evaluating information 

from several network sources, such as security device 

logs and endpoint protection software. Big data 

platforms like Apache Spark and ML methods like 

supervised and unsupervised learning allow for real-

time analysis of massive amounts of data, 

guaranteeing prompt detection of known and 

undiscovered cyberthreats [38]. 

Helser and Hwang (2025), offer a thorough 

investigation of the relationship between 

cybersecurity, AI, and big data (CAB) across six 

manufacturing and public service industries. It draws 

attention to the revolutionary potential of these 

technologies in transforming sectors and increasing 

productivity, but it also underscores the difficulties 

they face, particularly in relation to privacy and data 

security. A three-dimensional security model (security 

aim, security control, and data state) is created and 

applied to six industries in order to contextualize these 

difficulties [39]. 

Alawadhi et al. (2024) highlights the critical 

importance of BDCA systems while exploring how 

Big Data may improve cybersecurity measures. The 

study specifically looks at the primary problems that 

the cybersecurity field faces and how Big Data 

concepts and techniques may be used to solve them. 

The paper evaluates the possible advantages and 

inherent challenges of using Big Data in 

cybersecurity, with an emphasis on the ethical and 

privacy implications. They also offer suggestions for 

the ethical and efficient use of big data in 

cybersecurity, highlighting the need to strike a balance 

between data security and innovation [40]. 

Sudan (2023) Data processing and storage is the main 

application of big data analytics. People, systems, and 

objects may all communicate with one another easily 

thanks to the IoT. This research paper looks at the 

existing frameworks for using big data analytics to 

build a safe IoT. Big data is information amassed from 

several sources, including sensors installed in 

everyday things. It may utilize this data for inference-

based analysis and planning of the environment. By 

collecting and analyzing this information, the Internet 

of Things may automate the functioning of the many 

electrical devices present in the immediate vicinity. 

Yet as automation expands, so does exposure to 

cyberattacks [41].  

Jilani et al. (2023) The use of phony calls, messages, 

and other methods by cybercriminals to get 

consumers' personal information is growing. These 

assaults are happening online more and more these 

days. Their previous research references have led this 

study to discover a variety of security technologies 

and tactics being used to increase the security of big 

data. Digital forensics technologies that can be used to 

determine who, where, and how an attack was carried 

out have also been included to this research. In this 

project, cybersecurity and data science are merged. 

This study's primary goals are to detect big data risks 

and protect and mitigate data security through the 

application of cybersecurity and digital forensics 

techniques [42]. 

Nisha et al. (2022) In order to predict, identify, 

characterize, and Cybersecurity analysts use enormous 

to manage security threats, a lot of events and security 

data is gathered from several sources. To find 

correlations that will enable them to make informed 

decisions and foresee problems before they occur, 

these researchers will need to use automated methods 

to understand and analyze these enormous datasets. 

Cyber protection may be impacted by big data 

analytics and AI.  Massive data sets with a wide range 

of data types are subjected to big data analytics 

approaches. The objective is to find trends, 

correlations, patterns, and other pertinent data [43]. 

Table I summarizes the objective areas, main findings, 

challenges, limits, and future gaps of each study on 

big data in cyberattacks.

Table 1. Summary Of the Study on Big Data Analytics in Cyber Attack Detection 

Author Focus On Key Findings Difficulties Limitations / Gap 

Chityala 

et al. 

(2025) 

Big data-driven 

cybersecurity in real 

time 

combines predictive modelling, 

anomaly detection, and real-time data 

processing to identify threats; uses 

Apache Spark and ML for identifying 

known and unknown threats 

Integration and timely 

processing of large, 

diverse data streams 

Scalability in real-time threat 

identification and false positive 

reduction needs further 

enhancement 

Helser 

and 

Hwang 

(2025) 

Cybersecurity, AI, 

and big data in 

manufacturing & 

public services 

Proposes a three-dimensional 

security model (goal, control, state); 

identifies transformational potential 

in six sectors 

Balancing 

technological 

innovation with data 

privacy 

Context-specific model 

adaptability and generalization 

across sectors need refinement 

Alawadhi 

et al. 

(2024) 

Big Data 

Cybersecurity 

Analytics (BDCA) 

systems 

Highlights ethical, privacy, and 

operational challenges; provides 

responsible use recommendations 

Ethical issues, data 

privacy, system 

integration 

Lack of real-world 

implementation case studies 

and long-term impact analysis 
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Sudan 

(2023) 

Big Data & IoT 

Security 

Reviews frameworks using big data 

for secure IoT; emphasizes inference-

based automation 

Growing attack 

surface due to IoT 

expansion 

Lack of robust standardization 

and secure-by-design 

architectures 

Jilani et 

al. (2023) 

Cyber threats and 

digital forensics in big 

data 

Combines digital forensics with 

cybersecurity for threat detection; 

highlights increasing online frauds 

Identification of 

attacker traceability in 

complex 

environments 

Insufficient integration of 

forensic techniques in real-time 

systems 

Nisha et 

al. (2022) 

Big data analytics for 

cyber risk prediction 

Emphasizes automation for analyzing 

massive security datasets; uses AI to 

forecast and alert 

Need for advanced 

tools to handle 

heterogeneous data 

Limited automation maturity; 

real-time alert systems still 

evolving 

 

6. Conclusion And Future Work 

 
Big Data analytics for security seeks to gather 

current, useful intelligence. Big Data may 

significantly impact your present organization in 

three different ways. Big Data Analytics' 

incorporation into cybersecurity frameworks 

signifies a paradigm change away from reactive 

defenses and towards proactive, clever threat 

mitigation techniques. Utilizing the 3Vs, Volume, 

Variety, and Velocity, Big Data Analytics allows 

businesses to handle and evaluate large, varied 

datasets instantly. This capability is essential in 

detecting, classifying, and responding to advanced 

cyber threats such as polymorphic malware, 

ransomware, and AI-powered attacks. Additionally, 

the use of automated incident response, behavioral 

analytics, and ML models has greatly increased 

detection accuracy and decreased response latency. 

Healthcare, finance, education, and transportation 

are just a few of the areas where big data analytics 

has significantly improved digital security and 

operational resilience. 

Future studies should concentrate on creating 

analytics frameworks that protect privacy and 

guarantee data security while facilitating 

cooperative threat intelligence sharing amongst 

enterprises. Additionally, integrating explainable AI 

(XAI) into cybersecurity systems will enhance 

transparency and trust, especially in high-stakes 

decision-making. The increasing deployment of IoT 

and edge computing devices calls for lightweight 

big data solutions capable of performing real-time 

analytics in resource-constrained environments. 

Future work will also explore hybrid architectures 

that combine cloud, edge, and fog computing for 

scalable and efficient cybersecurity analytics. 

Lastly, advancing self-healing security systems 

through reinforcement learning and adaptive 

models represents a promising frontier for fully 

autonomous threat detection and mitigation. 
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