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Introduction to SOC Analysis

Overview of Security Operations Centers (SOCs)

Security operations center (SOC) stands for security operations center. It is a centralized entity that
monitors and defends an organization’s information systems against intrusions. An SOC’s primary
purpose is to protect an organization’s assets from cyber threats by offering real-time monitoring,
detection, analysis, and response services. An SOC must be able to detect malicious activities, such
as unauthorized access, malicious software, and data intrusions (Trellix, 2023). SOC teams should
have the technical knowledge and expertise necessary to respond in a fast and efficient manner to
potential threats.

SOCs are typically administered by cybersecurity experts, employing specialized tools and tech-
niques to monitor an organization’s networks, systems, and applications for clues to compromise.
These professionals are tasked with recognizing and responding to security incidents, monitoring
security incidents, and making recommendations to improve the organization’s overall security
posture. To identify, investigate, and respond to security incidents, SOC analysts may combine
manual assessment, log analysis, data correlation, and automation.

SOCs use a variety of tools and technologies, including security information and event man-
agement (SIEM) systems, intrusion detection and prevention systems (IDPSs), threat intelligence
platforms, and endpoint detection and response (EDR) solutions, to accomplish the objectives they
want to achieve. SOC team members utilize these technologies to detect, investigate, and respond
to security incidents.

Importance of SOC Analysis

An SOC is crucial for any organization to ensure that its security is strong and effective. These are
some of the reasons why having an SOC is essential:

Early threat detection and response: An SOC allows a company to notice, investigate, and
respond to security events as they occur. It is capable of identifying and prioritizing security
alerts, tracking and analyzing security occurrences, and mitigating them before they cause dam-
age. Assume an organization’s SOC notices suspicious behavior on one of its servers. The event
is investigated by the SOC analyst, who finds that it is a possible cyberattack. The SOC team
can move quickly to contain and fix the incident, limiting additional harm to the organization’s
systems and data.
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Proactive risk management: An SOC helps firms handle security risks in a proactive manner.
It aids in the detection of vulnerabilities in networks, systems, and applications before they are
exploited by attackers. An SOC, for example, may do frequent vulnerability assessments, pen-
etration testing, and security audits to identify and fix any vulnerabilities in the organization’s
security infrastructure.

Compliance and regulatory requirements: An SOC may assist firms in meeting their compli-
ance and regulatory requirements. Several sectors have unique security requirements and rules
that businesses must follow. An SOC can assist in ensuring compliance by putting in place the
essential controls, policies, and procedures. The Payment Card Industry Data Security Standard
(PCI DSS), for example, mandates firms that handle credit card payments to have an SOC to
monitor their networks for suspicious behavior and ensure compliance.

Cost-effective security: When contrasted to the expense of a security breach, an SOC may be a
cost-effective option for businesses. A security breach may lead to data loss, reputational harm,
and financial loss. An SOC may assist in the prevention and mitigation of these situations, saving
an organization money in the long term.

Constant monitoring and support: An SOC offers ongoing monitoring and support, ensuring
that an organization’s security is always up-to-date and secure. The SOC team can respond to
incidents quickly and efficiently, reducing the organization’s damage.

Objectives and Scope of the Book

This book’s primary goal is to provide readers with a thorough understanding of security operations
center (SOC) analysis. Throughout this book, we want to provide readers with a complete grasp of
the duties and regular obligations of an SOC analyst. To get this knowledge, a foundational under-
standing of network security, incident response, and risk management will be covered first. More
advanced concepts like security analytics, incident response automation, and cloud security will be
covered from there. Reading through the content will help readers grasp the abilities and methods
needed to identify, evaluate, and respond to security events.

Additionally, they will learn how to establish and execute security policies and procedures that
are appropriate for their company and how to evaluate the threats to their networks. The book is
excellent for both newcomers who are interested in joining the industry and seasoned experts look-
ing to expand their knowledge since it is written with a wide readership in mind. It is intended to
act as a reference manual for more seasoned experts and a training tool for individuals new to SOC
operations. The book has a wide range of topics. It covers a wide range of crucial SOC analysis topics
such as security fundamentals, an SOC’s structure and operation, incident response methods, log
and event analysis, network traffic analysis, endpoint analysis, threat 6 hunting, SIEM, security
analytics, automation and orchestration, SOC metrics, regulatory considerations, and emerging
trends in SOC analysis. Readers should have a firm understanding of an SOC’s operations, the
responsibilities of an SOC analyst, and the methods and tools involved in SOC analysis by the con-
clusion of the book. They should be able to identify the security risks and assaults that are most
often seen in an SOC setting and possess the knowledge and abilities necessary to investigate and
address issues. To properly manage and maintain an SOC, they must also be aware of the signifi-
cance of having the appropriate people, procedures, and technology in place.
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Structure of the Book

The book is organized to teach SOC analysis in a systematic and progressive manner. It contains
fifteen chapters covering various aspects of SOC operations and analysis. Listed below is a synopsis
of the book’s structure:

Chapter 1 is an introduction to SOC analysis, presenting a preview of the subsequent chapters
and the significance of SOC analysis in modern cybersecurity.

Chapter 2 emphasizes security fundamentals, including fundamental concepts and controls that
serve as the foundation for effective SOC operations. Includes an introduction to security funda-
mentals and networking fundamentals.

Chapter 3 covers the basic principles of SOCs, including their definition, evolution, and ana-
lyst roles and responsibilities. In addition, it examines SOC team structures and hierarchies and
emphasizes the essential SOC tools and technologies.

Chapter 4 addresses security incident response, including the incident response lifecycle, inci-
dent handling, and investigation techniques, the role of threat intelligence in incident response,
incident response documentation and reporting, and post-incident analysis and lessons learned.
Chapter 5 emphasizes log and event analysis, highlighting the significance of log and event analy-
sisin SOC operations. It addresses log collection, management, and storage, as well as log analysis
techniques and best practices that identify anomalies and patterns in event data.

Chapter 6 discusses network traffic analysis, including network traffic monitoring and capture,
packet analysis, and protocol inspection, alongside network-based intrusion detection and pre-
vention systems (NIDS/NIPS) and network forensics and analysis tools.

Chapter 7 explores endpoint analysis and threat hunting, including discussions of EDR solutions,
host-based intrusion detection and prevention systems (HIDS/HIPS), malware analysis, reverse
engineering techniques, threat hunting strategies and techniques, and insider threat detection.
Chapter 8 describes SIEM systems, discussing their role, log collection and aggregation, correla-
tion, alerting capabilities, and optimization and performance monitoring considerations.
Chapter 9 examines the function of security analytics and machine learning (ML) in SOC oper-
ations. It explores the utilization of analytics for threat detection, ML techniques, behavioral
analytics, and user entity behavior analytics (UEBA), as well as the challenges and limitations of
security analytics.

Chapter 10 focuses on incident response automation and orchestration, introducing automation
and orchestration, discussing incident response workflow automation, integrating security tools
and systems, and highlighting the benefits and considerations of automation in SOC environ-
ments.

Chapter 11 discusses SOC metrics and performance measurement, emphasizing the vital role of
metrics in SOC analysis. It examines key performance indicators (KPIs) for SOCs, reporting and
presentation techniques for metrics, as well as continuous enhancement and maturity models
for SOC operations.

Chapter 12 examines compliance and regulatory factors for SOC. It addresses comprehending
compliance frameworks such as PCI DSS, General Data Protection Regulation (GDPR), and
Health Insurance Portability and Accountability Act (HIPAA), compliance monitoring and
reporting in SOC, SOC audits and assessments, and the unique challenges of responding to
incidents in a regulatory environment.
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e Chapter 13 is about threat intelligence and threat hunting, outlining the importance of threat
intelligence in SOC operations. It describes threat intelligence sources and categories, threat
hunting methods and techniques, and how to effectively integrate threat intelligence into SOC
analysis.

o Chapter 14 examines the impact of cloud security on SOC operations. It presents cloud comput-
ing and the security considerations, challenges, and best practices associated with securing cloud
environments. In addition, it addresses cloud infrastructure monitoring and security, as well as
cloud-specific attacks and incident response.

o Chapter 15 ends with a discussion of emerging trends and the future of SOC analysis. It examines
the evolving threat landscape, the intersection of cloud security and SOC operations, develop-
ments in artificial intelligence (AI) and ML, and the future directions for SOC analysis. It provides
insights into these topics.

Through the course of these chapters, readers will gain an in-depth understanding of SOC analy-
sis, obtain the required skills and knowledge, and be fully prepared for success in the dynamic field
of cybersecurity. Each chapter is designed to function independently as a comprehensive guide to
the topic at hand, in addition to fitting into the book’s overall narrative. In an orderly manner, each
chapter builds upon the information presented in previous chapters.

Challenges in SOC

SOC analysts play a crucial role in protecting an organization’s information assets. Due to the com-
plexities of the environment, however, SOC analysts must possess a diverse set of abilities and
expertise to be successful. They must be able to identify, research, and respond to security incidents
across multiple systems and networks. In addition, they must be able to interpret data and derive
conclusions from it. Moreover, the position presents several obstacles that can impede efficient
operations. Here is a thorough dive into some of the most common challenges SOC analysts face:

1. Alert overload
SOC analysts deal with a deluge of alerts on a daily basis. Various security tools such as intru-
sion detection systems, firewalls, and antivirus software can generate thousands of alerts per
day. The rapid increase in volume can become overwhelming and contribute to alert fatigue,
where analysts may overlook important alerts due to the background noise of false positives
and low-priority alerts. For example, an analyst could get 1000 alerts per day, but only 10 of
them may represent genuine hazards that require action. This can result in analysts missing
critical signals due to the overwhelming volume of alerts they must sort through, leading to
severe security vulnerabilities if an alert is overlooked.

2. Lack of skilled personnel
The cybersecurity industry is experiencing a severe skills gap, and SOC teams are not exempt.
There is a need for more qualified professionals with the skills needed to evaluate intricate
security events, respond to incidents, and administer advanced security tools. This shortage
places additional strain on the existing workforce, resulting in increased responsibilities and
possible burnout. For instance, an SOC team that is already understaffed may need help to
keep up with the overwhelming volume of alerts generated by their security tools, resulting in
critical events going undetected and leaving the organization vulnerable to cyber threats. This
can result in a decline in morale as employees feel overwhelmed and are unable to keep up
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with the increasing responsibilities. Moreover, without the resources they need, the SOC team
may lack the time to analyze potential threats and identify emerging trends, resulting in critical
security incidents remaining undetected for extended periods of time.

. Evolving threat landscape

Cyber threats are ever-evolving, with attackers utilizing more sophisticated methods to bypass
security defenses. For SOC analysts, it is an ongoing challenge to remain current on the most
recent threats, vulnerabilities, and attack techniques. This is made worse by the proliferation of
newly developed technologies like cloud computing, the Internet of Things (IoT), and ML, each
introducing new potential attack vectors. Increasing adoption of cloud computing technologies,
for instance, has led to an increase in assaults on cloud-based systems and data, such as cloud
infrastructure exploitation and cloud service hijacking. Because cloud-based systems and data
are frequently shared among multiple users, they are susceptible to attack. Cloud infrastruc-
ture exploitation is the manipulation of cloud-based services, whereas cloud service hijacking
is illegal access to cloud-based services.

. Tool integration

SOCs typically employ a variety of tools for various security monitoring and response tasks.
Examples include SIEM systems, intrusion detection systems, threat intelligence platforms, and
endpoint detection tools. However, these tools often function alone, making it difficult to cor-
relate data and obtain a unified view of the security posture. Integration difficulties can impede
effective response and cause visibility gaps. For example, an organization may have numerous
SIEMs that cannot communicate with one another, resulting in ignored security incidents due
to a lack of event correlation. The absence of correlation between events can lead to blind spots
in visibility, resulting in security coverage gaps and making it hard to recognize and efficiently
respond to incidents. With the integration, organizations can obtain an integrated understand-
ing of their security posture and precisely recognize security issues.

. False positives

False positives are a major problem in security operations. They occur when a security system
incorrectly identifies harmless behavior as malicious. High false positive rates can lead to alert
fatigue and waste important analyst time investigating harmless events. For instance, a false
positive happens when a security system identifies an employee who has downloaded an autho-
rized PDF file from a website as malicious because the file contains harmless code. False posi-
tives can be caused by a variety of factors, including insufficient or inaccurate data, out-of-date
security standards, or an absence of context when analyzing events. To reduce false positives,
security teams must ensure that their security protocols are up-to-date and use advanced ana-
lytics techniques that consider the event’s context.

. Incident response time

Instant response to security incidents is essential for mitigating losses. However, due to factors
such as alert saturation, a lack of automation, and process inefficiencies, it may take longer
than desired to detect and respond to incidents. This delay can provide adversaries with
additional time to break into the network, resulting in potentially more severe breaches.
Multiple teams carefully investigating and validating alerts causes some organizations to take
days to respond to alerts, giving attackers plenty of time to move laterally within the network.
This can result in attackers exfiltrating large amounts of data, which can lead to serious
reputational and financial damage for the organization. Additionally, attackers can also plant
malicious code on the network, which can be used to launch attacks on other organizations or
gain access to confidential information.
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. Maintaining compliance

Organizations are subject to various regulations depending on their industry, such as GDPR for
data privacy or PCI DSS for credit card security. Ensuring compliance with these regulations
while managing security operations is a challenging balancing act for SOC analysts. Maintain-
ing compliance with these regulations while effectively managing security operations requires
SOC analysts to delicately walk the tightrope between risk and regulatory requirements.

. Continuous monitoring

SOCs operate around the clock, necessitating analysts to work in shifts. This continuous mon-
itoring can result in fatigue, lowered morale, and an increased likelihood of missing important
alerts or anomalies. Due to fatigue, an analyst who has worked an eight-hour shift may be more
likely to overlook an anomalous event that occurs at the conclusion of their shift. As SOCs
have the responsibility for identifying and responding to cyber threats in real time, this can be
especially concerning. Therefore, analysts must maintain vigilance and a state of readiness to
detect potential anomalies or threats. Long workloads and fatigue can make this challenging to
maintain.

. Lack of context

Sometimes, security alerts lack the context analysts need to make informed decisions. With-
out understanding the broader context of an alert, such as the assets involved, their criticality,
and their relationship to the overall business operations, analysts may struggle to prioritize
and respond effectively. An analyst can get an alert about a device interacting with a known
malicious IP address, but without having the broader context of the device, the analyst may be
unable to determine whether the device is a low-value asset or a mission-critical server. This
may result in costly delays in responding to incidents, or even worse; the analyst may need to
make the right decision and respond to critical incidents. Moreover, without a broader context,
it may be difficult for analysts to identify patterns or trends in the data that might offer valuable
insights.

Limited budget

Despite their essential role, SOCs usually operate with a limited budget. This restricts the ability
to invest in modern technology, employ qualified personnel, and provide ongoing staff training.
This may result in inefficiency and reduced effectiveness within the SOC. For example, a lack
of resources can stop the SOC from investing in the most up-to-date security tools, thereby
increasing the risk of an undetected intrusion. This lack of resources can also contribute to an
increase in the SOC staff’s load, which can result in exhaustion and a decrease in morale. This
can further diminish the SOC’s efficacy and result in a weakened security posture.

A combination of people, processes, and technology is required to address these challenges.

Continuous training, automation, integration of security tools, and the implementation of effec-
tive processes can assist in mitigating some of these issues and improving the overall efficacy of
SOC operations. Establishing an environment of security can also aid in integrating security into
an organization’s processes and systems. By integrating security into the organization’s values,
employees are more likely to be aware of potential threats and to take preventative measures to
mitigate them.

SOC Roles and Responsibilities

At a high level, an SOC is responsible for three key activities: monitoring, detection, and response.
These activities are interrelated and crucial to the success of the SOC’s mission.
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Monitoring

Continuous monitoring of an organization’s networks, systems, and applications to detect poten-
tial security incidents is what monitoring entails. Examining logs, analyzing network traffic, and
reviewing alerts generated by various security technologies may all be part of this process. Mon-
itoring’s goal is to detect potential threats and vulnerabilities as soon as possible so that the SOC
team can take action to prevent or mitigate the impact of a security incident (Salinas, 2019).

Detection

Detection entails analyzing data collected during monitoring to determine whether or not a security
incident has occurred. Analyzing log files, reviewing network traffic, and using threat intelligence
to identify known attack patterns may all be part of this process. When a security incident is discov-
ered, it must be investigated to determine the extent of the damage and the steps required to correct
the problem (Salinas, 2019). Following the resolution of the incident, recommendations must be
made to prevent similar incidents from occurring in the future. The goal of detection is to identify
security incidents as quickly as possible so that the SOC team can take corrective action.

Response

Once a security incident has been detected, response entails taking action to contain and remediate
it. It may be necessary to isolate affected systems, remove malware, and restore systems to a secure
state. The goal of response is to minimize the impact of a security incident and quickly restore nor-
mal operations. For example, if a system is infected with ransomware, the response could include
disconnecting the system from the network, quarantining the system, removing the ransomware,
and restoring the system to its original state.

An SOC typically employs a variety of technologies and processes to support these activities.
These could include:

e SIEM systems collect, correlate, and analyze security-related data across an organization’s IT
infrastructure.

e IDPSs detect and prevent known and unknown cyberattacks.

o Threat intelligence platforms collect and analyze data on known and emerging cyber threats.

e EDR solutions monitor and respond to threats on endpoints such as desktops, laptops, and
mobile devices.

e Playbooks and procedures for incident response that are used to guide the SOC team in respond-
ing to security incidents.

e Security assessments and audits are performed on a regular basis to identify vulnerabilities and
gaps in an organization’s security posture.

SOC Team Structure and Roles

An SOC typically has a hierarchical team structure with different roles and responsibilities. Let us
take a closer look at the different roles and responsibilities within an SOC team:

1. SOC manager: The SOC manager is responsible for the overall strategy, operations, and
performance of the SOC. They set the team’s goals and objectives and are responsible for its
success. They also manage and monitor team performance, provide guidance and feedback,
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and enforce security policies and procedures. For instance, the SOC manager might review the
team’s weekly reports to ensure that all incidents are being properly identified and resolved or
might develop new policies and procedures to increase the team’s efficiency.

2. SOC analyst: SOC analysts are tasked with monitoring, identifying, and analyzing security inci-
dents. An SOC analyst may, for instance, examine a security incident, such as a data breach, by
examining log files, analyzing network traffic, and questioning affected personnel. They employ
a variety of tools and techniques for identifying possible security threats and vulnerabilities, as
well as looking into security incidents to figure out their cause and severity. In addition, SOC
analysts escalate security incidents to the incident response (IR) team for additional investiga-
tion and remediation.

3. IR manager: The IR manager is accountable for overseeing the incident response procedure,
which includes the evaluation and investigation of security incidents. In addition, they are
accountable for establishing and carrying out incident response plans to make sure that
incidents are handled appropriately. The IR manager offers guidance to the SOC analysts and
IR team to ensure quick and effective incident resolution. For instance, the IR manager may
construct an incident timeline and designate tasks to response team members to ensure that all
procedures taken throughout the incident are tracked and documented.

4. Security engineer: The security engineer holds responsibility for evaluating the system’s secu-
rity posture and implementing any necessary corrective measures to mitigate the incident. Fur-
thermore, they will be responsible for determining and carrying out any further steps that will
protect the system against future incidents of similar kinds. For instance, a security engineer
may be tasked with installing a web application firewall to secure the web applications of an
organization from malicious traffic.

5. Threat intelligence analyst: Analysts of threat intelligence are tasked with collecting and
analyzing threat intelligence data. They monitor multiple sources, such as open-source intel-
ligence, social media, and dark web forums, in order to identify emergent threats and attack
trends. Threat intelligence analysts supply the SOC team with actionable intelligence that can
be utilized to enhance security posture and identify potential security threats proactively.

6. Compliance manager: The compliance manager is accountable for ensuring that the SOC
adheres to all applicable compliance and regulatory requirements, including PCI DSS, HIPAA,
and GDPR. They ensure that the SOC team follows these policies and procedures by estab-
lishing policies and procedures that align with these requirements. Additionally, compliance
managers implement routine audits and assessments to ensure that the SOC is fulfilling its
compliance obligations. For instance, a compliance manager would examine the SOC team’s
incident response plan to ensure compliance with GDPR and other privacy regulations.

Each member of the SOC team plays a critical role in ensuring that an organization’s IT infras-
tructure is secure and protected against cyber threats. By working together and performing their
respective roles and responsibilities effectively, the SOC team can proactively detect and respond
to security incidents in a timely and effective manner.

SOC Models and How to Choose

SOC models vary in terms of their size, scope, and capabilities, and choosing the right one is crucial
for effectively managing cyber risks. There are three primary SOC models to choose from, each with
its own advantages and disadvantages:
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In- model: An in-house SOC is an SOC established and run by the organization it is meant to
protect (The Threat Intelligence, 2022). This means that the organization is responsible for
staffing the SOC with security professionals who will monitor and manage security events in
real time, as well as establish and enforce security policies, procedures, and technologies.

One of the biggest advantages of an in-house SOC is the high degree of control and visibil-
ity it provides over the organization’s security operations. Because the SOC is fully owned and
operated by the organization, it can be tailored to meet the organization’s specific needs and
requirements. This includes the ability to customize security policies, procedures, and technolo-
gies to suit the organization’s unique security posture. In addition, most organizations integrate
the SOC with other security and IT systems within the organization. However, establishing and
running an in-house SOC can be costly and resource-intensive. This is because it requires a sig-
nificant investment in infrastructure, personnel, and training.

For example, a large financial institution, such as a bank, may have an in-house SOC with a
dedicated team of security analysts, engineers, and managers. The SOC may be equipped with
advanced security tools, such as SIEM and threat intelligence platforms, to detect and respond
to security incidents in real time.

Comanaged SOC model: A comanaged SOC model is an SOC that is managed jointly by an exter-
nal security supplier and an organization’s internal security team (Arctic Wolf, 2019). To deliver
a thorough and effective security solution, this model provides a hybrid security strategy that
leverages the resources and expertise of the internal team and the external provider. Typical
threats, including phishing, malware, distributed denial of service (DDoS) attacks, ransomware,
and unauthorized data exfiltration, can be defended against with the help of a comanaged SOC.
For example, the external provider might provide monitoring services and 24-hour security alert
monitoring, freeing the internal staff to work on other organizational tasks like patching and
hardening.

Under a comanaged SOC approach, the external provider often offers the infrastructure,
resources, and expertise necessary to track and manage security events in real time, as well as to
investigate and address security incidents. On the other hand, the internal security team oversees
the creation and implementation of security guidelines that are exclusive to the company.

Organizations benefit from the comanaged SOC model in a variety of ways, including
enhanced flexibility, scalability, and cost-effectiveness (Arctic Wolf, 2019). The organization can
use these resources without having to spend money on costly hardware and software or employ
more security personnel since the external provider oversees providing the infrastructure and
expertise required to monitor and handle security incidents (RSI Security, 2021). At the same
time, the organization maintains total control over security operations, including the ability to
adjust security policies, processes, and protocols to suit their particular at the same time, the
organization maintains total control over security operations, including the ability to adjust
security policies, processes, and protocols to suit their requirements.

Mid-sized businesses that need a complete security solution but lack the funds and resources to
maintain an internal SOC are best suited for comanaged SOCs (RSI Security, 2021). They provide
a high degree of adaptability, scalability, and affordability, enabling enterprises to profit from the
know-how and resources of an outside security provider while keeping control over their own
operations. Together, the internal security team and external provider can offer a strong and
efficient defense against cyberattacks, preserving the safety and security of the organization’s
critical data and systems.

As an example, a mid-sized company may choose to partner with a managed security ser-
vices provider (MSSP) to co-manage its SOC. The MSSP may provide the SOC platform, security
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tools, and monitoring capabilities, while the company may provide the security policies, incident
response procedures, and compliance requirements (RSI Security, 2021).

Managed SOC model: A managed SOC is an SOC that is entirely managed by a third-party service
provider. The service provider is in charge of overseeing the personnel, technical, and operational
components of the SOC. The main advantage of a managed SOC is that the company may profit
from its features without having to deal with the costs and hassles of operating one internally
(The Threat Intelligence, 2022).

Small and midsize businesses that lack the resources to create and manage their own SOC
may find this strategy particularly appealing (The Threat Intelligence, 2022). These companies
may take advantage of the expertise and cutting-edge technology of the service provider by out-
sourcing to a managed SOC without having to make substantial expenditures on employees or
equipment.

A small business may, for instance, decide to delegate its SOC to a MSSP that specializes in
SOC-as-a-Service. The MSSP may provide a variety of SOC services, such as threat detection,
incident response, vulnerability management, and compliance reporting, that are tailored to the
organization’s requirements and budget.

A controlled SOC is, nevertheless, not without possible concerns. Since the company depends
on the service provider to handle and monitor its security activities, one worry is the loss of
control and visibility. Conflicts of interest are also a possibility since the service provider can
have different interests or goals than the organization.

To mitigate these risks, it is essential that the organization select a reputable service provider
with a proven track record. Additionally, the company must ensure that the service provider
is aware of all its security requirements and that there are clear communication channels and
protocols in place to facilitate cooperation and coordination between the two parties.

Choosing the Right SOC Model

Selecting the correct SOC model is a major decision for every business since it can have a major
influence on the success and effectiveness of security operations. The right SOC model should be
adapted to the organization’s specific requirements and resources, and it should be evaluated and
updated on a regular basis to ensure that it is serving those needs (Sadowski et al., 2018). It should
also be built to identify and respond to the most recent threats, as well as be adaptable to changes in
the threat environment. While choosing an SOC model, a company should consider the following
factors:

Business objectives: When adopting an SOC model, a business must take into account its business
objectives. For instance, if the company operates in a highly regulated industry, like healthcare
or finance, an internal SOC may be the best way to ensure compliance and meet regulatory
requirements. A managed SOC, on the other hand, may be more appropriate if the organization’s
primary goal is to cut expenses. Alternatively, if the aim is to invest in people and technology that
can swiftly and effectively enhance security posture, an outsourced SOC may offer the required
resources and experience.

Resources: While choosing an SOC model, a company should take into account its available funds,
human skills, and technological infrastructure. A private SOC requires a significant investment
in personnel, technology, and infrastructure, whereas a managed SOC may provide access to
modern technologies and experience without requiring a significant investment. Therefore, for
businesses with limited resources, a managed SOC may be the optimal solution.
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Risk tolerance: As part of adopting an SOC model, a business must assess its risk tolerance. If
a company is prepared to tolerate the potential risks of a managed SOC, such as loss of control
and absence of visibility, it may be willing to adopt a managed SOC. If a company has a low-risk
tolerance, an in-house SOC may be the best option for providing complete control and visibility
over security activities. A company that manages sensitive client data, for instance, might choose
an in-house SOC model to maintain the highest levels of data security and control.

Compliance requirements: While adopting an SOC model, an organization should assess its
compliance requirements. If the organization is subject to specific compliance regulations, such
as HIPAA or PCI DSS, an SOC model that satisfies these requirements may be required. The
chosen SOC model should also be able to offer the appropriate audit logs, reports, and proof
of regulatory compliance. To verify that the SOC model fulfills their compliance requirements,
organizations should check with their legal and security departments.

Scalability: While choosing an SOC model, an organization should consider its scalability. If the
business sees significant expansion, an in-house SOC may be difficult to expand, but a managed
SOC may offer scalable solutions to match the firm’s demands. As a result, while adopting an
SOC model, businesses must carefully consider their expansion potential since this will help
guarantee that their security operations stay successful regardless of size.

Integration: A company should consider integration when choosing an SOC model. A managed
SOC may involve extra integration efforts, while an in-house SOC may be more connected with
the organization’s current IT infrastructure. Organizations should carefully assess their current
technological infrastructure and the amount of integration required when adopting an SOC
model.

Service level agreements (SLAs): While choosing an SOC model, a business should evaluate the
SLAs given by the SOC service providers. To guarantee that the company obtains the required
quality of service, SLAs should address characteristics such as availability, response time, and
incident management. SLAs should also define the roles and obligations of the SOC service
provider, the client, and any other third parties participating in service delivery. The SLAs should
be evaluated on a regular basis to ensure that all parties are fulfilling their responsibilities.

Evaluate Where You Are

It is important to “evaluate where you are” while creating an SOC. It entails evaluating the organi-
zation’s present security posture, spotting holes, and figuring out the SOC’s operational parameters.
To make sure that the SOC is in line with the organization’s security goals and objectives and
that it tackles the most important security concerns, it is essential to complete this phase. You
may decide how the SOC should be organized and what its goals should be by assessing where
the company is right now. This ensures that the SOC is designed to meet the specific demands
of the company and that it is successful. When determining where it stands in terms of its secu-
rity posture, an organization should consider a number of important variables, some of which are
listed below:

Risk assessment: To identify its most important security concerns, the company should undertake
a thorough risk assessment. The organization’s business goals, the types of data it manages, and
the possible consequences of a security breach should all be considered during the risk assess-
ment. The risk assessment, for instance, needs to consider if the organization’s data is subject to
data protection laws or whether some of its data is especially valuable or sensitive and may, thus,
draw the attention of criminals.
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Current security measures: To assess the efficiency of its current security measures in identify-
ing and preventing security events, the business should assess its firewalls, intrusion detection
systems, and antivirus software. The organization’s security policies and practices should also
be evaluated as part of this examination. For instance, the company should determine if its rules
and processes are current and provide instructions on how to spot and handle security problems.

Incident response capability: To assess its preparedness to react to a security issue, the business
should assess its present incident response capabilities. The incident response strategy for the
company, the roles and duties of the incident response team, and the training and resources
available to the team should all be considered during this review.

Compliance requirements: To make sure the SOC is created to fulfill these needs, the firm should
assess its compliance requirements, including regulatory duties and industry standards.

Budget and resources: To decide the amount of investment that may be made in the SOC, the

company should assess its budget and resources. The expenses of procuring and deploying the
required technology, as well as the costs of employing and training the SOC team, should be
taken into account in this assessment.
An organization may use this data to establish the scope of the SOC’s activities after it has
assessed where it stands in terms of its security posture. This entails deciding on the categories of
security occurrences that the SOC will track, the degree of monitoring necessary, and the criteria
for evaluating the efficiency of the SOC. The rules, practices, and technological needs of the SOC
may then be developed using the information provided.

Define the Business Objectives

Establishing business goals is a crucial first step in selecting the best SOC model for a company.
A company must first comprehend its overall business goals and how they relate to cybersecurity
before choosing an SOC model. The company may decide the amount of risk they are ready to
tolerate and the money they have available to spend in an SOC model once the goals are established.
With this knowledge, the business may choose the SOC model that will best serve its requirements
and goals.

For instance, a corporate goal can be to enter new markets or provide new goods. Sensitive con-
sumer data may need to be gathered and processed in this way, and it must be safeguarded against
possible cyber threats. Instead, a corporate goal can be to increase operational effectiveness, which
might include putting in place new systems and procedures that need strong security measures to
avoid data breaches. As an example of this idea, consider the following case study:

Case Study: XYZ Company

XYZ Company is a consumer electronics-focused global corporation. Its commercial goal is to pen-
etrate new markets in Asia, particularly China and India. To do this, XYZ Company intends to
introduce a number of new products that require the gathering and processing of sensitive con-
sumer data, including personal information and payment information.

XYZ Company makes the decision to put an SOC into place to guarantee the security of this
data. To accomplish its goals, it must first assess its present security posture and choose the best
SOC model. The company does a security review and finds many weak spots, including out-of-date
security systems, a lack of personnel training, and inadequate incident response procedures. For
instance, the security evaluation revealed that the company had not used two-factor authentication
to safeguard its data, making it open to unwanted access.



Designing an SOC

This evaluation leads XYZ Company to choose to implement a comanaged SOC architecture.
Under this arrangement, the company may benefit from an outside provider’s expertise while still
maintaining control over its security operations. Moreover, it allows XYZ Company to grow its
security capabilities when it enters new markets without having to pay high overhead expenses.
Because of the external provider’s superior ability to identify and address cyber events, the coman-
aged SOC model also enables XYZ Company to respond quickly to potential attacks. Due to the
external provider’s ability to guarantee that the business is in accordance with all relevant rules
and regulations, this approach may also assist XYZ Corporation in reducing the risks related to
regulatory compliance. Now, the XYZ Company can choose a model that addresses its security
issues and streamlines its business processes with the help of a clear statement of its business goals
and an assessment of its current security posture.

Designing an SOC

Designing an SOC is essential for any firm that desires effective and efficient security operations
management. While establishing an SOC, numerous key components must be considered, includ-
ing SOC design principles, building blocks, staffing and organization, technology and tools, and
processes and procedures. A well-designed SOC can assist businesses in detecting, responding to,
and preventing security threats, decreasing risk, and enhancing overall security posture (Raguseo,
2018). The SOC also acts as a consolidated center for security operations, helping firms manage
security operations better and get a better understanding of security risks.

SOC design principles: When designing an SOC, the following principles should be considered:

Risk management: The SOC should be designed in accordance with the organization’s risk man-
agement plan.

Business alignment: The SOC should be designed in accordance with the organization’s business
goals and objectives. Linking the SOC design with the business goals and objectives ensures that
the design is suited to the unique security demands of the enterprise.

Scalability: The SOC architecture should be able to scale up or down depending on the size,
growth, and security demands of the company. Scalability enables an organization to swiftly
adjust to changes in the environment and respond to emerging risks in a timely and efficient
manner.

Flexibility: The SOC architecture should be adaptable to changes in the threat landscape, emerg-
ing technologies, and regulatory requirements. The ability to swiftly adapt the SOC architecture
to new threats, technologies, and regulations implies that the company can respond to security
incidents while remaining compliant with laws and regulations.

SOC building blocks: An SOC is made up of the following components:

Security information and event management (SIEM) solution: The basic component of an
SOC is an SIEM solution. It gathers and connects security events from many sources, analyzes
them, and generates real-time alerts and reports. A SIEM system can detect patterns of harmful
behavior, identify weaknesses in an organization’s security posture, and give useful insights that
can be leveraged for proactive security measures by integrating these data sources.

Threat intelligence: Threat intelligence provides information about known and upcoming
threats to the STEM. This enables the SIEM to detect and respond to attacks promptly, as well as
identify any new or undiscovered threats that may exist. It also assists the SIEM in prioritizing
alerts and determining which demands quick action.
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Incident response: An incident response plan specifies the methods and strategies for dealing
with security incidents.

Vulnerability management: A vulnerability management program detects, prioritizes, and mit-
igates vulnerabilities in the assets of the company. This can assist in safeguarding the company
from malicious actors who may exploit these vulnerabilities, as well as providing extra controls
to ensure compliance with any applicable requirements.

Security analytics: Security analytics tools aid in the detection and response to sophisticated
threats that are undetectable by typical security solutions. Organizations can use Al-driven secu-
rity analytics to detect malicious behavior, automate responses, and take preventive measures
before an attack is successful.

SOC staffing and organization: The size and complexity of a company’s security activities influ-
ence SOC personnel and organization. A typical SOC structure consists of the following ele-
ments:

SOC manager: Oversees and supervises the SOC operations. The SOC manager is in charge of
ensuring that the SOC team is well equipped to accomplish its objectives.

Security analysts: Assess security events and incidents and make remediation suggestions.

Incident responders: Respond to security incidents and work with internal and external parties to
resolve them. A security analyst, for example, may study logs from a network intrusion attempt,
whereas an incident responder would coordinate the response effort with the organization’s IT
and security departments.

Threat intelligence analysts: Analyzes threat intelligence feeds and makes threat mitigation sug-
gestions. A threat intelligence analyst, for example, may study a new form of malware being used
to attack certain firms and produce a report on the malware’s capabilities and how it might be
handled.

Vulnerability management specialists: Oversee and coordinate the vulnerability management
program with stakeholders. For example, they may audit the patching process, create metrics
to measure progress, and collaborate with the security team to guarantee timely vulnerability
patching.

SOC technologies and tools: An SOC requires the following technologies and tools:

SIEM solution: As previously mentioned, the STEM solution is the foundation of an SOC.

Endpoint detection and response (EDR) solution: EDR solutions give real-time insight into
endpoint activities, as well as the detection and response to threats. Moreover, EDR solutions
include automated incident response capabilities, which aid in the rapid mitigation of possible
hazards.

Network traffic analysis solution: NTA solutions monitor and analyze network traffic in order to
detect and respond to threats. Such automated capabilities can save businesses time and money,
allowing them to focus on threat resolution with greater speed and precision.

Threat intelligence feeds: Threat intelligence feeds give current information on known and new
threats. A threat intelligence feed, for example, might include data such as IP addresses, domain
information, and malware hashes linked with malicious activities, allowing enterprises to iden-
tify and respond to suspicious activity immediately.

Forensic tools: Forensic tools aid in the investigation of security events and the gathering of
evidence. These tools can recreate the timeframe of an attack and establish which systems or
accounts were impacted by analyzing system and network activity logs, network traffic, and
memory dumps. This can assist enterprises in understanding the scale and impact of the attack
and taking necessary mitigation steps.
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SOC processes and procedures: The following processes and procedures are required for
an SOC:

Incident response plan: An incident response plan lays out the procedures and methods for deal-
ing with security incidents (Cynet, 2022). This plan should include extensive information on
how to efficiently identify, investigate, and respond to security events. It should also explain the
roles and responsibilities of various incident response teams, as well as the resources and tools
required to carry out the response.

Change management: Change management procedures ensure that changes to an organization’s
infrastructure, applications, and processes are made in a secure and controlled way. Change
management procedures assist in ensuring that any changes made to an organization’s infras-
tructure, applications, and processes do not disrupt current systems or bring new risks. It also
ensures that any changes are thoroughly tested and documented before being implemented so
that they can be readily reversed if problems arise (Ivanti, 2023).

Access control: Access control procedures guarantee that access to the organization’s systems and
applications is given in accordance with the concept of least privilege (Senhasegura, 2022). This
means that just the minimum amount of access is provided to fulfill a job function and that
it is continuously monitored to prevent unauthorized access. This stops malicious users from
exploiting systems with poor security controls.

Security awareness training: Security awareness training ensures that all employees are aware
of the organization’s security rules, processes, and best practices. This training assists employees
in better understanding the repercussions of their actions if security rules and procedures are
not followed. It also helps to ensure that everyone is up to date on the newest security trends and
technologies, allowing them to make informed security decisions (Terra, 2019).

Future Trends and Developments in SOCs

SOCs have grown considerably from their early days as a dedicated room with a few security ana-
lysts monitoring alerts on computer displays. Today, SOCs are advanced, integrated systems that
utilize network monitoring, analysis, and response capabilities to identify, analyze, and respond to
cyber threats. Today, SOCs are equipped with AI and automation tools to assist in spotting suspi-
cious activities quickly and precisely. As cyber threats change and become more complex, SOCs
must continually adapt to stay ahead of the curve.

These are some anticipated future trends and advancements that will influence the SOC land-
scape in the following years:

AT and ML: AT and ML are likely to play an important role in SOC operations, with the potential
to aid in the automation of security incident detection and response. Al algorithms can quickly
detect patterns and anomalies in massive datasets, whereas ML can be employed to train models
that can improve over time depending on feedback and input. This can assist SOC analysts in
minimizing their effort while improving the accuracy and timeliness of incident response. Al
and ML can be employed to automate the process of monitoring for security risks, lowering the
human error, and enhancing the detection speed. SOC analysts can employ Al to focus their
attention on more complicated activities while using ML to assess and respond to threats in real
time. Al and ML can also assist SOC teams in identifying and responding to emerging threats,
helping them to stay one step ahead of criminal actors. AI and ML can also assist SOC teams in
identifying and responding to emerging threats, helping them to stay one step ahead of criminal
actors.
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Cloud security: The need for cloud-based security solutions is rising as more enterprises migrate
their operations to the cloud. Cloud-based SOCs that monitor and secure cloud infrastructure
and applications are included. Scalability, flexibility, and cost-effectiveness are just a few of
the benefits of cloud-based SOCs. They do, however, create special challenges, such as data
protection and compliance. Organizations must be able to monitor and defend their systems
against threats that might occur from within or outside the cloud as the cloud environment gets
increasingly sophisticated and interconnected. Cloud-based SOCs may give strong analytics and
real-time insight into the cloud infrastructure and applications, allowing enterprises to identify
and respond to attacks more rapidly and efficiently. They can also assist firms in lowering the
expenses associated with compliance and security maintenance.

Threat intelligence sharing: It is becoming increasingly vital for enterprises to share threat
intelligence information to keep ahead of cyber threats. Several SOCs are joining threat
intelligence-sharing networks like the Cyber Threat Alliance to gather real-time information
on the most recent threats and attacks. This can aid in improving situational awareness and
allowing for more effective event response. Organizations may benefit from collective insights
and learn from the experiences of others by sharing information. This enables them to anticipate
and prepare for potential threats, as well as respond to breaches more swiftly and efficiently. It
also contributes to lowering the total time and expense of incident response and investigation.

Zero trust security: Traditional perimeter-based security models are no longer adequate to defend
enterprises against sophisticated threats. The Zero Trust security approach is getting popular.
It believes that all users and devices are untrusted and must be verified before they can access
resources. This necessitates a change in SOC design and operations since it entails more granular
access restrictions as well as constant monitoring and verification of individuals and devices.
According to Microsoft, 76% of firms have at least begun to execute a zero-trust approach (Nispel,
2023).

Regulatory and compliance requirements: Compliance is becoming a major worry for com-

panies as more countries implement data privacy and security requirements such as GDPR and
California Consumer Privacy Act (CCPA). SOCs must ensure that they follow relevant rules and
standards, as well as that they have in place the required policies and procedures for managing
and reporting security incidents. In the case of GDPR, for example, enterprises must guaran-
tee that personal data are gathered and maintained securely, as well as that data subjects may
exercise their rights under the regulation, such as the right to be forgotten and the right to data
portability.
These are only a handful of the numerous trends and innovations that will determine SOCs’
future. As cyber threats emerge, SOCs must be quick to change in order to remain ahead of the
curve. To ensure that their SOCs are capable of detecting and responding to the most recent
threats, businesses will need to invest in the necessary technology, procedures, and resources.
To identify and manage new threats more swiftly and effectively, they will also need to focus on
fostering a culture of cooperation and innovation.

SOC Challenges and Best Practices

Common SOC Challenges: SOCs usually encounter a diverse array of challenges. These challenges
may include a lack of resources, low staff morale, difficulty recruiting and retaining competent
personnel, budgetary constraints, and the inability to maintain adequate visibility into their man-
aged networks and processes. These challenges can range from technical issues to problems with
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human resource management. The following are some of the most encountered challenges faced
by SOCs:

o Volume of alerts: Managing the overwhelming volume of security notifications generated by
security devices and applications is one of the greatest challenges for an SOC. Analysts must filter
through a large number of alerts in order to identify genuine threats, which can be time consum-
ing and stressful. For example, a company with 20,000 endpoints can generate up to 500,000
alerts per day, making it challenging for analysts to identify the most critical threats. Many of
these alerts are false positives, which can contribute to fatigue and inefficiency in the SOC. More-
over, the overwhelming volume of data can also result in overlooked threats, as analysts may be
unable to distinguish the most significant threats from the noise.

e Complexity of threats: With each passing day, the sophistication and complexity of cyber
threats increase. These advanced threats are frequently designed to avoid traditional security con-
trols, making them challenging to detect and mitigate. For example, advanced persistent threats
(APTs) are a form of malicious attack designed to obtain network access and remain undetected
for an extended period of time, allowing attackers to capture sensitive data or disrupt operations.
Attackers are continuously discovering new methods and techniques for bypassing security
controls, so organizations must employ the most recent security measures to remain ahead of
the curve. Organizations must ensure that their security teams have been sufficiently educated
and outfitted to deal with the most recent threats in order to keep up with the rate of change.

o Shortage of skilled professionals: The global lack of qualified cybersecurity professionals is a
significant problem. It can be difficult for SOCs to recruit and retain qualified employees with
the technical skills and expertise required to manage complex security incidents. This is due to
the swiftly evolving nature of threats and the requirement for specialized abilities to detect and
counteract them. In addition, there is a lack of qualified candidates to complete the positions, as
the demand for cybersecurity specialists greatly exceeds the talent pool.

¢ Integration of security tools: SOCs face a significant challenge in integrating diverse security
tools and platforms. Integrating diverse security technologies and ensuring seamless communi-
cation between them demands an advanced level of technical expertise. This is due to the fact
that various security tools use various protocols and programming languages, making it chal-
lenging to create a unified system that can communicate with each tool efficiently. In addition,
security tools are frequently updated, so the integration must be updated frequently to make sure
that the system remains secure and current.

e Compliance requirements: Compliance with regulatory standards and legal requirements is
an essential challenge for SOCs. It is difficult to keep a balance between compliance and oper-
ational efficacy due to the constraints imposed by these requirements. Failure to comply with
these regulations may result in costly fines, penalties, and damaging reputations. In addition,
SOCs that cannot adapt to altering regulations risk becoming obsolete.

Best Practices for SOC Management

To overcome the previously mentioned obstacles, SOC administrators can improve the efficacy
and efficiency of their operations by adopting various best practices. The following recommended
practices can assist SOC administrators in enhancing their operations:

e Automation: Managers of SOCs can utilize automation tools to aid in the detection and
resolution of security incidents. These tools can reduce analysts’ workload, allowing them to
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concentrate on more intricate security incidents. For example, automation can be used to detect
brute-force attacks on an application or website or to block malicious IP addresses detected by
threat intelligence sources.

o Integration: Integration of security technologies is a key SOC management best practice. By
incorporating various security technologies, SOC administrators are able to develop a more
detailed and holistic view of the security posture of their company. By incorporating threat
intelligence and analytics, for instance, SOC teams can detect and mitigate security threats in
real time with greater ease.

o Training and development: Managers of SOCs must invest in the training and growth of their
employees. This can help address the skills gap in cybersecurity and enable analysts to effectively
manage more complex security incidents. By investing in their employees, SOC managers can
ensure that their analysts are up-to-date on the most recent security threats and can deal with
them in a suitable and timely way. This can aid in preventing malicious actors from exploiting
vulnerabilities and reducing the likelihood of a security breach.

o Continuous monitoring: Continuous monitoring of security incidents and occurrences is
essential to the success of the SOC. SOC administrators must ensure that they can detect and
respond to security incidents in real time, 24 hours a day, seven days a week. Without continuous
monitoring, the SOC may not become aware of critical security issues or breaches until it is
too late. This could have resulted in a security vulnerability that could have been prevented or
mitigated if it had been detected and addressed quickly.

Case Studies and Examples of Successful SOCs

There are numerous instances of effective SOCs that solved the previously mentioned challenges.
The following are case studies and successful instances of SOCs:

e The Lockheed Martin Cyber Security Alliance: There are numerous instances of effective SOCs
that solved the previously mentioned challenges. Lockheed Martin has established a Cyber Secu-
rity Alliance program that gives its customers access to modern cybersecurity tools and exper-
tise. The program combines the capabilities of Lockheed Martin’s cybersecurity solutions with
the knowledge of its collaborators in order to establish an extensive and integrated cybersecu-
rity ecosystem. This program enables its customers to secure their networks and data from the
most recent cyber threats. In addition, it offers users advanced methods and technologies that
can assist businesses in protecting their data and infrastructure. The Alliance also provides its
customers with education and training to ensure that they are current on the most recent cyber-
security trends and best practices.

o Cisco SOC: Cisco has a world-class SOC that offers its customers advanced threat detection and
response services. The SOC employs cutting-edge technologies such as ML and automation in
order to detect and respond to security incidents quickly. The SOC is staffed by a team of highly
trained security professionals who are familiar with the most recent security threats and trends.
They continuously monitor customer systems to identify and quickly react to any security inci-
dents. In addition, the SOC provides customers with regular reports to make sure that their
security posture remains robust (Muniz, 2021).

These successful SOCs have implemented best practices and overcome common challenges to
achieve their objectives of securing their organizations’ digital assets.
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