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[bookmark: _Toc186908022]Abstract
As cyber threats become increasingly sophisticated, the task of defending an organisation’s IT infrastructure becomes ever more difficult. This report explores the challenges and advancements that the blue team face, such as the shortage of skilled cybersecurity professionals, and staying abreast of evolving threats. Additionally, it analyses relevant methodologies, tools, and strategies and provides a critically appraised summary of their effectiveness and limitations. These include artificial intelligence and machine learning, automated response tools, and discusses how critical threat intelligence, collaboration, and continuous training are in the industry. 


[bookmark: _Toc186908023]Blue Team operations in Cybersecurity
Crowdstrike reports that there was 60% increase in cyberattacks in 2023, compared to 2022, with technology firms and financial organisations the most frequently targeted industries [1]. While the speed and ferocity of attacks accelerates, the time between initial entry and breach decreases [1]. It is imperative that organisations provide their blue teams with the education and resources required to provide adequate protection.
Blue team operations are a critical element of an organisation’s cybersecurity portfolio. They are responsible for defending networks, data, and systems by detecting, responding to, and mitigating against an increasing variety of cyber threats. Their effect relies on an all-encompassed understanding of the technologies, principles and best practices of cybersecurity [2]. Considering the evolution of the threat landscape and the sophistication and sheer number of cyber threats, with the universal implementation of the Internet of Things (IoT), blue team operations and responsibilities ae required to continuously adapt and advance [3]. They need a structured approach to effectively defend an organisation’s infrastructure.
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[bookmark: _Toc186908025]Security Information and Event management (SIEM)
A key component, SIEMs provide centralised monitoring, aggregating logs from other tools and systems and provide an overall view of the organisation. This key advantage allows an overview of the threat landscape and provides real time detection against multi-step attacks and sophisticated threats. Limitations include a high number of false positives and data, and significant time and skills are required to configure the system. They are also expensive.

[bookmark: _Toc186908026]Security Orchestration Automation and Response (SOAR)
SOAR technologies allow blue teams to rapidly identify, investigate and mitigate threats by streamlining and automating the response process [2]. This reduces the team’s reaction time and improves the overall security posture. Can be used in combination with SIEM. SOAR does require high maintenance, regular updates and support to keep workflows optimized.
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Advancements in signature-based detection quickly identifies known attacks from malware, denial of service (DOS) or network intrusion. An IPS can also block malicious traffic in real time.
However, they are far less effective at blocking zero-day attacks because these do not match any pre-existing patterns. Knowledgeable attackers often use encrypted traffic or fragmented packets as an evasion technique to bypass these systems.
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EDR systems monitor and respond to malicious activities on a network’s endpoint devices. This provides the blue teams to conduct real-time forensic examinations an ascertain the origin of attacks [4]. These features play a vital role in preventing attacks from spreading throughout a network and can minimize the impact of breaches.
Extended Detection and Response (XDR) builds on traditional EDR tools and can integrate data across multiple security layers, including the cloud. This overcomes limitations of EDR, providing blue teams with an improved system to deal with advanced persistent threats, better threat hunting, and targeted responses.
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Being aware of the intention of attackers can better prepare to make informed decisions and efficiently protect assets [5]. There is an inherent need to utilize threat intelligence in technical, tactical, operational and strategic areas for it to be effective. The proactive identification and analysis of cyber threats and focusing this into actionable intelligence can provide vital advantages [6]. One major benefit of this strategy is the ability to collaborate with other teams and external entities such as Information and Sharing Centres (ISACS). These centre can provide different threat intelligence, depending on an organisations concerns and requirements, and the industry that they are active in.
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Threat landscapes change constantly. Rapid advancements in attack vectors and malware, and threat actors’ tactics require the blue team to maintain an up-to-date knowledge and skillset. This includes training and utilizing the most effective detection software. The nature of the role is reactive, which poses the most significant challenge.
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The variety of security tools that are necessary to protect an organisation generate a huge dataset and a vast number of alerts. Alert fatigue is a common challenge, particularly the number of false positives that occur. This provides added pressure on the blue team because a genuine threat may go unnoticed while the false positives are being investigated.
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These technologies can improve response times, enhance and automate threat detection and reduce the number of false positives. Given one of the key challenges facing blue team operations is the sheer volume of data and alert fatigue, the ability to predict attacks by identifying unusual patterns of behaviour, and analyse large datasets provides an effective solution and reduces the burden on staff. Reducing false positives enables the blue team to focus on genuine threats.
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A key challenge facing the industry is the lack of available cybersecurity professionals, and the level to which those have been educated. It is apparent that the increasingly complex nature of cyberspace requires professionals with a multidisciplinary expertise [7]. Typically, a single university curriculum cannot provide this to the depth and breadth required.
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Case Study – WannaCry Ransomware Attack (2017)
This attack infected over 200,000 computers globally including critical infrastructure such as the NHS. The attack targeted unpatched Windows machines, exploiting a vulnerability known as EternalBlue. Microsoft released a patch for this vulnerability two months prior to the attack [8]. In this example the threat intelligence was available, and the respective blue teams had enough information to determine the potential impact of the patch [8]. Alert fatigue and sheer volume of data is highlighted as a potential reason why so many missed it or reacted inadequately.
All 200 NHS hospitals inspected by the Care Quality Commission since the attack have fallen short of the UK government’s Cyber Essentials Plus certification [9].
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Blue Team operations face several significant challenges, however the numerous advancements such as AI, automation and threat intelligence can enhance defensive capabilities and provide suitable solutions to these challenges. Blue teams remain crucial in protecting IT infrastructure; however, it is imperative that they continue to adapt to new threats and technologies, and embrace collaboration, and invest in training and recruitment.
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