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Blue team operations in cybersecurity comprise of defensive strategies designed to protect an organizations infrastructure from threat actors. As attacks are becoming more sophisticated, the roles blue teams have become more critical and are constantly changing. They are required to constantly gain new knowledge to make sure that they are always one step ahead of the threats that hunt their networks. 
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Threat detection and response (TDR) refers to the actions taken by security teams (Blue Teams) to identify malicious activity and how appropriate action is taken in mitigating the potential damage to the infrastructure. An effective Blue Team will detect threats / potential risks in real time and respond to existing threats to mitigate a significant amount of harm. Currently, methods like Signature Detection are utilized, which uses a database of malware signatures to identify threats. Its highly affective as it can detect any form of known malware and detect an attack before it begins. Although, while effective at detecting pre-existing malwares, due to its method of detection and being reliant on databases staying updated, a new or zero-day exploit can slip through if the system is not maintained properly. Behavioural analysis answers this issue though, as it is able to detect zero-day vulnerabilities. It monitors network activity for unusual network patterns using tools like machine learning and AI. With these tools, it can make advance decisions to identify an attack faster than most traditional forms of threat detection. Though a downside of Behavioural analysis is that it is prone to sometimes generating false positives, which in turn can increase workloads for those working to defend and analyse the network. Endpoint detection is another currently widely used tool that constantly monitors endpoint devices like a laptop or a server, and constantly collects data, automatically analysing it for any unusual network behaviour and responding to active threats inside of the network. Although EDR is highly powerful, it is also very costly and strenuous to maintain and manage for network administrators. Paring systems like this together allows for a stronger network and more secure threat detection systems, allowing teams to respond faster to threats thanks to a more robust security setup. Recently, the new technologies being developed and deployed around AI and machine learning are capable of vastly changing and improving the cyber security space. For example, Hybrid analysis of malware has seen vast improvements thanks to machine learning, being able to detect and do both static and dynamic methods of analysis simultaneously.[1] 
[bookmark: _Toc187008396]Cloud Security
Cloud Security is a new field that focuses on the growing requirement to secure cloud networks as they are growing to become one of the most important tools in the tech field this decade. A survey conducted in 2024 found that 73% percent of technical professionals said that their firm was “heavily implementing” some form of cloud in their business.[2] Currently in cloud security, a few common methods are used, Identity and Access Management (IAM), Encryption and the Zero Trust security Model. These aren’t specific to cloud computing but are commonly implemented for their security as they are well understood and well trusted security methods respected by large amounts of the security world. IAM is a authorised user access policy, requiring users to have the correct level of access to be able to use any cloud resources, limiting the risk of insider risks and unauthorized use. Encryption is the common method of “modifying” data so that a threat actor is unable to read any data in transport in clear text, even if they have access to the data, it would need to be unencrypted first which would require the correct decryption keys that a threat actor likely doesn’t have the access to. Zero trust models are very strict, but are vastly more secure than any other security implementation as everyone is considered a threat, regardless of level of access, everyone is required to identify themselves for each request they make, this is also regardless of location, so external or internal access is treated the same. Multi-cloud implementations are becoming more popular also, but due to their added complexity, there are accounting for 45% of all cloud data breaches.[3] Limitations to the cloud security model though are things like shared responsibility. In cloud computing it is understood that typically the provider will secure the general infrastructure, while the end user / customer are expected to secure their own data and whatever they use their cloud systems for. Sometimes misconceptions here can lead to gaps in security leading to data breaches or a generally insecure environment. Another limitation of cloud computing is human error leading to misconfiguration. Misconfiguration errors are a top security concern for cloud firms as errors that could lead data unencrypted or giving elevated access to users that aren’t permitted to have it in the system.[4] It’s hard to find solutions to the human factor but companies should always be striving to give people more training so that they can make better and safer implementations that can hopefully eliminate the human error. 
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Blue team operations are crucial for maintaining a safe and secure cybersecurity infrastructure. Advancements are always happening in the different fields like threat detection and cloud computing making the lives of blue team employees easier, however threats will still remain. Blue teams play a cat and mouse game against threat actors and are always trying to stay one step ahead to make the job of hackers harder, implementing new bleeding edge tools like AI implementations, can allow Blue Teams to make the difference in the fight for security and reduce the potential impact of cyber threats. 
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