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Architecture and Trends

ation and Event Management) systems are essential tools in
Cybersecurtty, used to collect, analyze, and respond to security events from various sources in
an organization. They help detect and manage threats in real time by providing centralized
monitoring.

Key Components of SIEM Architecture

1. Data Collection

SIEM collects data from sources like logs, network traffic, and endpoints. It uses agents
or agentless methods to gather this information.

Normalization and Parsing

Data s standardized (normalized) and broken down (parsed) to make it easier for
analysis.

Correlation Engine

This component links different data points to identify patiems and generate alerts for
potential threats.

Alerting and Reporting

Real-time alerts and customizable reports help security teams quickly respond to
incidents. Dashboards provide a clear view of security events.

Data Storage

Logs are stored centrally for future analysis, and scalable storage is important as data
volumes grow.
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Supporting Technologies

1. Threat Intelligence
SIEM integrates external threat data to improve detection and response to known
attacks.

2. User and Entity Behavior Analytics (UEBA)
Uses machine leaming to detect abnormal behavior, flagging potential threats based on
patterns.

3. Incident Response Automation
SIEM can work with automated response tools (SOAR) to quickly contain and fix security
issues.

Challenges and Solutions

1. False Positives
Too many alerts can overwhelm security teams. Machine learning and rule tuning help
reduce these unnecessary alerts.

2. Log Storage Costs
Storing large amounts of data can be expensive. Cloud solutions and tiered storage help
manage these costs.

3. Tuning Rules
Regularly updating and tuning detection rules ensures accurate threat identification.

Emerging Trends

1. Al and Machine Learning

These technologies help improve threat detection and reduce false alarms, making SIEM
systems more proactive.

Cloud-Native SIEM

Cloud-based SIEM systems offer better scalability, flexibility, and cost-efficiency, making
them easier to manage-

XDR Integration

Combining SIEM with Extended Detection and Response (XDR) provides more
comprehensive security by merging data from various sources for faster threat detection.
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What is SIEM?

SIEM stands for Security Information and Event Management. Its a technology that
combines two key functions

1. Security Information Management (SIM) : This involves collecting and storing log data
from various sources, such as servers, applications, and network devices, for analysis
and reporting.

Security Event Management (SEM) : This focuses on monitoring and analyzing events
in real time to detect and respond to potential security threats.

[

Together, these functions make SIEM a powerful tool for identifying suspicious activity,
investigating incidents, and ensuring compliance with regulatory requirements.

In simple terms, SIEM acts as a centralized hub for all security data. It collects logs, analyzes
them for anomalies or threats, and alerts security teams when something unusual happens. It's
like having a virtual security guard that's always on duty, watching over an organization’s digital
‘environment.

Importance of SIEM in Modern Security Operations

Modern businesses face a wide range of cybersecurity challenges, from insider threats to
advanced persistent threats (APTs). SIEM has become an essential tool in addressing these
challenges for several reasons

1. Centralized Monitoring
SIEM consolidates data from multiple sources, such as firewalls, intrusion detection systems,

and endpoint devices. This provides a unified view of an erganization's security posture, making
it easier to identify and understand potential threats.

2. Real-Time Threat Detection

By analyzing logs and events in real time, SIEM systems can quickly identify suspicious
activities. For example, if an unusual login occurs from a foreign country, SIEM can flag it as a
potential threat and alert the security team immediately.
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3. neraent cesponse
SIEM not only detects threats but also helps with incident response. It provides detailed insights
into the nature and scope of an attack, allowing security teams to take swift action to contain
and mitigate the impact

4. Compliance

Many industries have strict regulations regarding data seeurity, such as GDPR, HIPAA, or PCI
DSS. SIEM helps organizations meet these requirements by providing comprehensive audit
logs and compliance reports.

5. Proactive Security

Beyond detecting Ihleats SIEM systems can identify patterns and trends in security data. This

allows organi address iies and improve their overall security
posture.
6. Scalability for Growing Threats

As businesses grow, so does the volume of data they generate. SIEM systems are designed to
scale with an organization, ensuring that even large enterprises can maintain effective security
monitoring.

Simple Analogy Why SIEM Matters

Imagine a mall with multiple entry points, security cameras, and alarm systems. Without a
centralized control room to monitor all these systems, it would be difficult to detect or respond to
potential issues, like a break-in or suspicious activity. SIEM acts as that centralized control room
for your digital environment, keeping everything under watch and ensuring swift action when
needed.

Data Collection in SIEM

Data collection is the foundation of any Security Information and Event Management (SIEM)
system. For a SIEM to effectively detect and respond to potential threats, it needs access to a
wide variety of data from across an organization's IT environment. The process of gathering this
data is called data collection, and it involves pulling information from various sources, such as
network devices, servers, applications, and endpoints.

In this section, we'll explore the types of data that SIEM collects and the different methods used
to gather it, ensuring your organization's security is comprehensive and efficient.

Types of Data Sources

SIEM systems rely on diverse data sources to provide a holistic view of an organization's
security posture. Here are the primary types of data collected

1. Log Files

Logs are records of activities that ocour within an IT system. They are generated by various
devices, applications, and systems, providing a detailed account of events such as user logins,
file accesses, and system errors. Examples include

. Opersling System Logs Windows Event Logs, Linux Syslogs
ication Logs Web server logs, database logs
. Aulhenllca!wn Logs Active Directory, Single Sign-On (SSO) systems

Logs are essential for tracking user behavior, troubleshooting issues, and identifying suspicious
activities.

2. Network Traffic

Network devices like firewalls, routers, and switches generate data about the traffic passing
through the network. This data includes

Connection details (e.g., IP addresses, ports, protocols)

«  Bandwidth usage
o Denied or allowed traffic by firewalls

Analyzing network traffic helps detect abnormal patterns, such as data exdiltration or
unauthorized access attempts.

3. Endpoint Data

Endpoints are devices like laptops, desktops, and mobile phones that connect to the network.
Endpoint security tools generate valuable data, such as

« File system changes
« Malware detection
« Device configurations

Endpoint data is crucial for detecting insider threats or malware infections.

4. Cloud and Saa$ Applications

With the rise of cloud computing, SIEM systems also collect data from cloud platforms (e.g.,

AWS, Azure) and soft rvice (SaaS) applications (e.g., Office 365, Google
Workspace). This ensures that security monitoring extends to the cloud environment.

5. Threat Intelligence Feeds

Threat intelligence feeds provids external data about known cyber threats, such as IP
addresses, domains, or file hashes associated with malicious activities. Integrating these feeds
helps a SIEM system identify emerging threats faster.

Agents vs Agentless Collection

When it comes to collecting data for SIEM, there are two main approaches agent-based
collection and agentless collection. Each has its pros and cons, and organizations may
choose one or both based on their needs.

1. Agent-Based Collection

This method uses small software programs (agents) installed on devices or systems to collect
and send data to the SIEM. These agents operate in the background and provide detailed,

real-time information.

Advantages

Comprehensive Data : Agents can access detailed system-level data, including logs
and configuration changes.

Real-Time Monitoring : Data is sent to the SIEM in real-time, enabling faster threat
detection.



+  Customization : Agents can be configured to collect specific types of data based on
organizational needs.

Challenges

Deployment Effort : Installing and maintaining agents on every system can be
time-consuming.

Resource Usage : Agents may consume system resources, which can impact
performance.

2. Agentless Collection

In this method, the SIEM collects data without installing agents. Instead, it uses protocols like
Syslog, SNMP, or APIs to pull data directly from devices or applications.

Advantages

« Ease of Deployment : No need to install software on individual devices, making it faster
to set up.
« Lower Overhead : Since there are no agents, there’s less impact on system resources.

Challenges

o Limited Data : Agentless methods may not provide as much detail as agent based
collection.

« Latency : Data collection may not be real-time, deper
configuration.

g on the protocol or

Which Method Should You Choose?

The choice between agent-based and agentless collection depends on factors like the size of
your the ity of your IT . and the level of detail required. Many
'organizations use a combination of both methods to strike a balance between comprehensive
data collection and operational efficiency.

Normalization and Parsing in SIEM Systems

In a Security Information and Event Management (SIEM) system, data flows in from many
different sources, such as servers, firewalls, endpaint devices, and applications. Each of these
sources generates logs and data in its own unique format, making it difficult to analyze and
correlate events. This is where normalization and parsing come into play.

Nomalization and parsing are critical steps in the SIEM process that transform raw,
unstructured data into a standardized, readable, and actionable format. This enables the SIEM

to identify patterns, detect threats, and provide valuable insights to secrity teams. Let's explore
these processes and their importance in simple terms.

What is Normalization?

Normalization is the process of converting diverse data formats into a standardized structure.
Imagine receiving messages in multiple languages and translating them all into one common
language—this is essentially what normalization does for SIEM. It ensures that data from
different sources can be understood and compared on a unified platform.

Why is Normalization Important?

« Consistency : Different systems generate data in varied formats, which can be
confusing. Normalization ensures all data follows the same structure.

o Easier Analysis : Once normalized, data can be easily analyzed for patterns,
correlations, and anomalies.

o Effective Correlation : SIEM systems use normalized data to link related events from
different sources, enabling comprehensive threat detection.

Example of Normalization
« Afirewall log might record an IP address as 192..168. 1.1, while a web server log may

use a different format for the same data. Normalization standardizes how IP addresses,
timestamps, and other key fields are represented.

What is Parsing?

Parsing is the process of breaking down raw data into smaller, meaningful components. Think of
it as dissecting a sentence into its subject, verb, and object to understand its meaning. In SIEM,
parsing extracts specific fields (e.g., source IP, destination IP, timestamp, event type) from raw
logs and organizes them into a structured format.

Why is Parsing Important?

.

Extracting Key Information : Raw logs often contain a lot of irrelevant data. Parsing
foeuses on extracting only the critical pieces needed for analysis.

Field Mapping : Parsed data is categorized into fields (e.g., user ID, event type, IP
address), making it easier to search, filter, and analyze.

Facilitating Automation : Parsed and structured data enables automated correlation,
alerting, and reporting

Example of Parsing

Araw log entry might look like this

Jan 17 16 45 32 firewalll BLOCK src=192.168.1.1 dst=18.6.8.5
proto=TCP port=8@

After parsing, this entry can be broken down into

o Timestamp Jan 17 18 45 32
e SourcelP 192.168.1.1

o Destination IP 16.6.9.5

* Protocol TCP

* Port 86

* Action BLOCK

Parsing Engines and Their Role

A parsing engine is a specialized component in a SIEM system responsible for handling the
parsing process. These engines use predefined rules and patters to interpret raw data and
extract meaningful fields.

Key Features of Parsing Engines



1. Rule-Based Parsing : The engine relies on rules or templates specific to each log
source. For example, a rule for parsing Windows logs will differ from one for Apache
logs.

Flexibility : Modem parsing engines can adapt to new log formats or custom data
sources by allowing users to define their own rules.

Error Handling : Parsing engines are designed to handle incomplete or malformed logs
gracefully, ensuring data integrity.

Performance : They are optimized to handle large volumes of data quickly, ensuring
real-time processing and analysis.
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Why Are Parsing Engines Essential?

Without a reliable parsing engine, raw logs would remain unstructured and difficult to work with.
Parsing engines act as the bridge between raw data and actionable insights, making it possible
for SIEM systems to operate effectively.

Normalization and Parsing in Action

Let's see how normalization and parsing work together in a real-world scenario

Raw Data Collection

Afirewall sends a log entry to the SIEM system

20825-81-17 14 23 45, Blocked Connection, SRC 192.168.1.2, DST
10.0.9.3, PORT 443

2. Parsing
The parsing engine breaks the log into fields
o Timestamp 2025-01-17 14 23 45
o EventType Blocked Connection
© Source P 192.168.1.2
© Destination IP 10.9.0.3
o Port 443
3. Normalization
The parsed data is standardized into a common format, such as
{ "timestamp" "2025-81-17 14 23 45", "event_type" “blocked
"src_ip’ "192.168.1.2", "dst_ip" "16.6.8.3", "port’ 443" }
4. Correlation and Analysis

The normalized data is now ready for further analysis. The SIEM system can comelate it
with other logs to identify pattems, such as repeated connection blocks from the same IP
address.

Data Storage in SIEM Systems

Data storage is a critical aspect of any Security Information and Event Management (SIEM)
system. Once data is collected, normalized, and parsed. it needs to be stored securely for
analysis, correlation, and reporting. The way data is stored impacts not only the performance of
the SIEM system but also ts abilty to handle large volumes of data over time.

In this blog, we'll explore the importance of data storage in SIEM systems, look at centralized
storage options, and discuss how scalability and retention policies play a vital role in maintaining
an efficient and effective SIEM system.

Why is Data Storage Important in SIEM?

SIEM systems generate and analyze a massive amount of data daily. The stored data serves
several purposes

o Threat Detection : Analyzing stored data helps identify patterns and detect potential
threats.

o Incident Investigation : Historical data is crucial for investigating past security incidents.

. iance : Many ons require izations to store logs for a specific period
to demonstrate compliance.

« Reporting : Security teams use stored data to generate reports and gain insights into
the organization’s security posture.

Efficient data storage ensures that all these activities can be carried out smoothly without
compromising performance or accessibilty.

Centralized Storage Options
Centralized storage is a common approach in SIEM systems. Instead of storing data separately
on individual devices or systems, all data is collected and stored in a central repository. This
makes it easier to access, analyze, and manage. Here are the main options for centralized data
storage
1. On-Premises Storage
In this model, data is stored on servers located within the organization’s premises.
Advantages
« Control : The organization has full control over the storage infrastructure.
o Security : Sensitive data is kept within the organization's physical boundaries, reducing
the risk of external breaches.
« Customization : Storage solutions can be tailored to specific organizational needs.
Challenges
+ Cost : On-premises storage requires significant upfront investment in hardware and
maintenance.
« Scalability : Expanding storage capacity can be time-consuming and costly.

2. Cloud-Based Storage

Cloud-based storage uses a third-party provider's infrastructure to store data, such as AWS,
Azure, or Google Cloud.

Advantages

Scalability : Cloud storage can easily scale up of down based on the organization's
needs.

Cost-Efficiency : Organizations pay only for the storage they use, reducing upfront
costs.

Accessibility : Data can be accessed from anywhere with an internet connection.

Challenges



« Data Privacy : Storing sensitive data in the cloud may raise privacy and compliance
concerns
o Latency : Retrieving data from the cloud can sometimes introduce delays.

3. Hybrid Storage

Ahybrid approach combines on-premises and cloud storage, allowing organizations to store
sensilive data onsite while leveraging the cloud for scalability and cost savings.

Advantages
o Flexibility : Organizations can balance control, cost, and scalabiliy.
« Efficiency : Frequently accessed data can be stored on-premises, while less critical

data is archived in the cloud.
Challenges

«  Complexity : Managing two storage environments requires additional expertise and
toals.

Scalability in Data Storage
Scalability is the ability of a storage system to handle increasing amounts of data as an
organization grows or as data collection increases. In SIEM systems, scalability is crucial

because the volume of logs and events can grow exponentially over time.

Key Considerations for Scalability

Storage Infrastructure : Choose a solution that can easily expand without disrupting
operations. For example, cloud storage is inherently scalable, while on-premises storage
might require purchasing additional hardware.

2. Indexing and Search Efficiency : Scalable storage systems should support efficient
indexing and searching, allowing security teams to quickly find relevant data even as the
volume grows

3. Cost Management : Ensure that the cost of scaling storage aligns with the

organization's budget. Cloud solutions often offer pay-as-you-go models, which can be
more cost-effective.

Retention Policies

Retention policies determine how long data is stored in the SIEM system before it is archived or
deleted. These policies are essential for balancing storage costs, compliance requirements, and
operational needs.

Factors to Consider for Retention Policies

1. Regulatory Requirements
Many industries have regulations that mandate specific retention periods for logs and
security data. For example
> GDPR Logs containing personal data may need to be stored for a defined
period, but not indefinitely.
5 PCIDSS Requires storing certain logs for at least 1 year, with 3 months of logs
readily available for analysis.
2. Incident Investigation Needs
Retaining historical data for a longer period can be useful for investigating advanced
persistent threats (APTs) or identifying long-term attack trends.
3. Storage Costs.
Retaining data indefinitely can be expensive. Organizations should balance the need for
long-term retention with the costs of storage by using archiving solutions for older data.
4. Access Frequency
Frequently accessed data should be stored in high-performance storage, while older,
less frequently accessed data can be archived in slower, cost-effective storage.

Retention Policy Example

o Hot Storage : Retain data for the past 30-90 days in high-performance storage for
real-time analysis.

 Cold Storage : Archive older data (e.g.. 1-3 years) in low-cost storage for compliance
and investigations.

« Deletion : After a certain period (e.g., 3-5 years), securely delete data to free up storage
and maintain compliance with data privacy regulations.

Correlation Engine in SIEM Systems

engine is a vital of a Security and Event
(SIEM) system. Its primary role is to connect the dots between seemingly unrelated events to
detect potential threats and unusual behavior. Instead of analyzing each event in isolation, the
correlation engine looks at the bigger picture, helping security teams identify patterns,
anomalies, and malicious activities more effectively.

In this blog, we'll explore how a correlation engine works, its different methods—rule-based
ion and i detecti d why they are essential for modern
security operations.

What is a Correlation Engine?

A correlation engine is the "brain” of the SIEM system. It processes the vast amounts of data
collected, normalized. and parsed by the SIEM and identifies relationships between events
across multiple sources. For example

o Single Event : A failed login attempt may not raise concens.
« Correlated Events : Multiple failed login attempts followed by a successful one,
especially from different locations, could indicate a brute-force attack.

By identifying such patterns, the correlation engine transforms raw data into actionable insights.
allowing security teams to detect and respond to threats in real time.

Rule-Based Correlation

Rule-based correlation is a traditional and widely used method in SIEM systems. It involves

ereating predefined rules that describe specific conditions or sequences of events that could

indicate a potential security incident. These rules are designed based on known attack patterns,
q . or organizational policies.

How Rule-Based Correlation Works

1. Define Rules : Security analysts create rules based on their understanding of threats
For example
o Ifthere are 5 failed login attempts from the same IP within 1 minute, generate
an alert for a potential brute-force attack.
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them against the defined rules.

3. Trigger Alerts : When an event or series of events matches a rule, the system
generates an alert for further investigation.

A of Rule-Based C

o Simplicity : Easy to and

 Customizable : Rules can be tailored to specific organizational needs or compliance
requirements

 Proven Effectiveness : Highly effective for detecting known threats.

Challenges of Rule-Based Correlation

o Limited Scope : It can only detect threats that are explicitly defined in the rules.
« Rule Overload : Managing a large number of rules can become complex and
resource-intensive.

 Missed Unknown Threats : Rules cannot account for new or unknown attack
techniques.

Example Rule-Based Use Case

«  Afirewall blocks multiple connection attempts from the same IP address.

o Simultaneously, an endpoint logs an unauthorized file access attempt.

« The correlation engine detects both events and triggers an alert for a potential
coordinated attack.

Behavioral and Anomaly Detection

Unlike rule-based correlation, behavioral and anomaly detection focuses on identifying
«deviations from normal behavior. Instead of relying on predefined rules, this method uses
machine learning and statistical analysis to understand what "normal” looks like for an
organization and flags anything unusual.

How Behavioral and Anomaly Detection Works

Learn Baselines : The SIEM system observes and learns the normal patterns of user
behavior, network activity, and system operations over time.
 For example, an employee typically logs in between 9 AM and 5 PM and
accesses specific fles.

2. Monitor Ativity : The system continuously monitors current activity and compares it to
the learned baseline.
3. Detect Anomalies : If an activity significantly deviates from the norm, such as a

midnight login from an unfamiliar loeation, the system flags it as suspicious.
Advantages of Behavioral and Anomaly Detection

« Detects Unknown Threats : Effective against zero-day attacks, insider threats, and
novel attack techniques.

« Fewer Rules : Reduces the reliance on manually creating and managing rules.

«  Adaptive : The system evolves and refines its baselines over time, becoming more
acourate.

Challenges of Behavioral and Anomaly Detection

o False Positives : New or unusual legitimate activities may trigger alerts.

« Resource-Intensive : Requires more computational power and storage than rule-based
methods.

o Learning Period : The system needs time to establish accurate baselines, which can
delay detection during the initial phase.

Example Behavioral Detection Use Case

+ Auser downloads 10 files from a secure server every day, but suddenly downloads
1,000 files in a single session.

 The correlation engine flags this as an anomaly, alerting security teams to a potential
insider threat or compromised account.

Comparison Rule-Based Correlation vs. Behavioral Detection

Feature Rule-Based Correlation Behavioral and Anomaly

Detection

Approach

Based on predefined rules.
and patterns

Based on statistical analysis
and baselines

Effectiveness

Best for known threats

Best for unknown threats and
anomalies

Setup

Requires manual rule
creation

Requires initial raining and
baselining

Maintenance

High (frequent updates to
rules)

Moderate (system leams over
time)

False Po:

Lower, if rules are
well-defined

Higher, espedially during the
learning phase

Scalability

May struggle with large rule
sets

Scales well with modern
machine learning

‘Why Use Both Methods?

Modern SIEM systems often combine rule-based correlation and behavioral’anomaly detection
to provide comprehensive security monitoring. This hybrid approach ensures

o Known threats are detected quickly using rules.
« Unknown or emerging threats are flagged through anomaly detection.

For example, a SIEM may use rules to identify brute-force attacks while employing anomaly
detection to identify unusual patterns, such as a user accessing sensitive data they've never

accessed before.

Alerting and Reporting in SIEM Systems
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key features that help security teams stay informed and respond to potential threats quickly.
These tools transform raw data into acticnable insights, ensuring that security professionals
have the information they need at their fingertips.

In this blog, we'll break down the importance of real-time alert mechanisms and customizable
dashboards and reports, and how they contribute to a robust cybersecurity strategy.

Real-Time Alert Mechanisms

Reak-time alerting is one of the most critical features of a SIEM system. It ensures that when
suspicious or harmiul activities are detected, security teams are notified immediately, enabling
them to take swift action. This feature acts as an early warning system, helping organizations
prevent potential threats before they escalate into major incidents.

How Real-Time Alerting Works|

Data Analysis : The SIEM system continuously monitors incoming data from various
sources like firewalls, servers, and endpoint devices.

Rule Matching : As the data is processed, it is checked against predefined rules and
patterns for known threats or anomalies.

Trigger Alerts : When a match is found (e.g.. multiple failed login attempts o unusual
data transfers), the SIEM generates an alert.

Notification : The alert is sent to the security team through various channels, such as
email, SMS, or integration with a ticketing system.

34

@

Eal

Types of Alerts

Threshold-Based Alerts : Triggered when a specific threshold is exceeded, such as 5
failed login attempts within a minute.

Correlation-Based Alerts : Generated when multiple related events indicate a possible
threat, like a firewall block followed by an unauthorized login attempt.

Anomaly-Based Alerts : Issued when an activity deviates significantly from the
baseline, such as a user accessing data at unusual hours.

Benefits of Real-Time Alerting

Proactive Defense : Alerts help identify and respond to threats before they cause
significant harm.

Efficiency : Reduces the time it takes to detect and respond to incidents.

Focus : Security teams can prioritize high-risk events instead of being overwhelmed by
raw data.

Challenges of Real-Time Alerting

« Alert Fatigue : Too many alerts, especially false positives, can overwhelm security
teams.

« Tuning Required : Alert rules must be fine-tuned to minimize noise and focus on
actionable events.

Best Practices for Real-Time Alerting
« Set priorities for alerts based on severity (e.g., critical, high, medium, low).

 Regularly review and refine alert rules to align with evolving threats.
« Use automated response mechanisms for commen, well-understood alerts.

Customizable Dashboards and Reports

Customizable dashboards and reports are another powerful feature of SIEM systems. They
provide a centralized view of security data, making it easy to track key metrics, identify trends,
and generate insights tailored to an organization's needs.

What Are Dashboards?

Dashboards are interactive, visual displays that present real-time data and insights. They act as
a command center for security professionals, providing an overview of the organization's
security posture.

Key Features of Dashboards

« Real-Time Updates : Dashboards are dynamic, showing the latest data as it flows into
the SIEM system.

« Visual Representation : Data is presented in graphs, charts, and heatmaps for easy
comprehension.

« Customization : Users can configure dashboards to display the metrics and information
most relevant to their role or priorities.

Benefits of Dashboards

« Centralized Monitoring : D: idate data from multiple sources into a
single view.

« Improved Decision-Making : Visual insights make it casier to identify trends and
patterns.

o Flexibility : Different teams (6.9., security analysts, managers) can create dashboards
tailored to their specific needs.

What Are Reports?

Reports are static documents or summaries generated by the SIEM system, often used for
compliance, audits, or management reviews. They provide a detailed analysis of security
activities over a specified period.

Key Features of Reports

Scheduled Generation : Reports can be automatically created daily, weekly, or monthy.
Customizable Content : Users can select the data, metrics, and format that best meet
their needs.

Compliance Support : Many SIEM systems offer prebuilt report templates aligned with
regulatory requirements like GDPR, PCI DSS, and HIPAA.

Benefits of Reports

Compliance Readiness : Simplifies the process of demonstrating adherence to security
regulations.

Historical Insights : Provides a record of past security events, helping with trend
analysis and long-term planning.

Executive Summaries : High-level overviews make it easier to communicate security
performance to stakeholders.

Dashboards and Reports Working Together

While dashboards offer real-time monitoring and quick insights, reports provide a more detailed
and historical view of security data. Together, they support both tactical and strategic
decision-making.

Example Use Case
1. Dashboards : A security analyst notices a spike in login attempts from an unfamiliar

country on the dashboard.
2. Reports : The analvst aenerates a renort to analvze historical loain data. confirmina that



this activity is unusual and warrants further investigation.

Best Practices for Customization

Gustomizing dashboards and reports ensures they align with your organization's unique needs
and priorities. Here's how to do it effectively

o Identify Key Metrics : Focus on critical metrics like failed login attempts, malware
detections, and unusual traffic patterns.

Segment Data : Create separate dashboards or reports for different teams, such as IT,
compliance, and executive management.

Use Templates : Leverage prebuilt templates for commeon use cases, then customize as
needed.

Automate Where Possible : Schedule recurring reports to reduce manual effort.

in SIEM

To strengthen the effectiveness of a Security Information and Event Management (SIEM)
system, several supporting elements are integrated into s architecture. These components
enhance threat detection, streamline responses, and provide deeper insights into unusual
behavior. In this blog, we'll explore key supporting elements such as threat intelligence
integration, user and entity behavior analytics (UEBAY), and incident response and
workflow automation, explaining their importance in simple terms.

Threat Intelligence Integration

Threat intelligence refers to curated information about potential threats, including details about
malicious IP addresses, domains, file hashes, and attack patterns. Integrating this intelligence
into a SIEM system adds context to alerts, helping security teams identify and prioritize real
threats.

Internal vs. External Threat Feeds

1. Internal Threat Feeds

© These are unique to your organization and include data from internal sources like
past incident logs, historical attack patterns, and internal vulnerability
assessments.
Example If your organization has previously been targeted by a phishing
campaign, related email domains can be flagged as suspicious.
2. External Threat Feeds

© These are obtained from third-party providers, government agencies, or industry

groups and include global threat data.

Example Pubiic threat intelligence feeds may highlight a rise in ransomware
attacks using specific malicious file hashes.

o

o

Why Integrate Threat Intelligence?

Enhanced Context : Alerts are enriched with real-world threat data, making it easier to
differentiate false positives from genuine threats.

Proactive Defense : Recognizing known threats allows organizations to block malicious
activity before it causes harm.

« Improved Detection Accuracy Combining internal and exteral feeds ensures a more
comprehensive understanding of threats

with Threat

Threat Intelligence Platforms (TIPs) collect, analyze, and distribute threat data automatically,
reducing manual effort. Integration with SIEM ensures

* Real-time updates fo threat feeds.
* Automated correlation of incoming events with threat intelligence.
e Faster identification of new and evolving threats.

User and Entity Behavior Analytics (UEBA)

UEBA focuses on understanding and analyzing the normal behavior of users, devices, and
entities within an organization to identify unusual or malicious activity. By integrating UEBA into
SIEM, organizations gain advanced detection capabilties.

Importance of Behavioral Analysis

Behavioral analysis helps uncover threats that traditional rule-based methods might miss. For
example

« Auser logging in from multiple locations simuitaneously could indicate a compromised
account.

+  Aserver accessing files it doesn't typically use might point to malware activity.

Key Benefits of UEBA

o Detecting Insider Threats : Identifies employees or contractors who might misuse their
access

« Uncovering Advanced Threats : Detects stealthy attacks, such as lateral movement by
hackers within a network

« Reducing False Positives : Alerts are based on behavior deviations, improving
accuracy over static rule-based alerts.

Integration with SIEM for Advanced Detection
« UEBA systems integrate with SIEM to analyze historical and real-time data.

« When anomalies are detected, they are forwarded to the SIEM for comelation with other
events, increasing the likelihood of accurate detection.

Incident and

Efficient incident response is critical to minimizing the impact of a security breach. SIEM
systems play a central role in enabling and automating response workflows to ensure quick and
coordinated action.

Integration with SOAR Tools



SOAR (Security i ion, and tools work alongside SIEM
systems to autemate repeitive tasks and streamling incident response.

+ What SOAR Does
o Aggregates alerts from the SIEM
o Automates low-level tasks like blocking IPs, isolating infected devices, or
resetting compromised accounts.
©  Orchestrates workflows to ensure the right team members are alerted and
involved.
« Example Use Case
o ASIEM detects a phishing attempt and generates an alert
& The SOAR platform automatically quarantines the email, disables the
compromised account, and sends a report to the security team.

Playbooks and Automated Response

Playbooks are predefined workflows or procedures that outiine how to handle specific types of
incidents. When integrated with SIEM, playbocks help automate responses, ensuring
consistency and efficiency.

How Playbooks Work

1. Trigger The SIEM detects an event, such as a malware infection.
2. Action Steps
o Noify the relevant team.
o Isolate the affected device from the network.
 Scan for other devices showing similar behavior.
3. Escalation If the issue is not resolved automatically, escalate it to a human analyst for
further action.

Benefits of Automated Response

o Speed Reduces the time from detection to response.

 Consistency Ensures all incidents are handled according to best practices

« Resource Efficiency Allows security teams to focus on complex threats while
automating routine tasks.

How Supporting Elements Work Together

The supporting elements of SIEM architecture are designed to complement each other, creating
a cohesive and powerful defense system. For example

. Threat Intelligence Integration provides context to alerts by highlighting known threats

2. UEBA detects deviations from normal behavier, flagging potential insider threats or
advanced attacks.
3. SOAR Tools and Playbooks automate responses, ensuring quick action and reducing

the workload on security teams.
Key Architectural Considerations for SIEM Systems

Building a robust Security Information and Event Management (SIEM) system requires
thoughtful architectural planning. A well-designed SIEM not only ensures effective threat
detection but also supports long-term scalability, reliability, and compliance. In this blog, we'll
explore the key architectural considerations for SIEM systems, including scalability, security,
availability, and integration.

Scalability and Performance

As organizations grow, their IT infrastructure expands, generating more data from various
sources like servers, firewalls, and endpoints. A SIEM system must be capable of handiing this
increasing data volume without compromising performance.

Handling High Data Volume

o Challenges
 High volumes of logs and events can strain processing and storage capabilities.
o Poorly scaled systems may experience delays in alerting or data analysi
o Solutions
Use tiered storage Store recent, frequently accessed data on fast storage (e.g.,
SSDs) and move older, less-used data to slower, cheaper storage.
Employ streaming data processing Process logs in real-time rather than
waiting to batch-process large data sets.

o

o

Distributed Architectures

To improve scalability and performance, many modem SIEM systems adopt a distributed
architecture, where workloads are divided across multiple servers or nodes.

« Benefits
© Horizontal Scalability Add more nodes to handle increased data volumes.

o Load Balancing Distribute data processing to prevent bottienecks.
« Example : Inadistibuted SIEM, one server might handle data collection, another data
storage, and a third correlation and alerting, all working together seamlessly.

Security and Compliance

Ensuring the security of the SIEM system itself is as important as its ability to detect threats.
Additionally, compliance with regulatory standards is a critical consideration for most
organizations.

Ensuring Data Integrity
SIEM systems collect sensitive data that must remain accurate and secure

o Challenges
& Unauthorized access to logs can expose sensitive information.
o Altered logs may hinder investigations.
o Solutions
o Use encryption for data at rest and in transit
o Implement hashing to ensure logs remain unaltered after collection.
o Employ access controls to restrict who can view or modify data.

Mesting Regulatory Requirements

Many industries are govemned by strict regulations that dictate how data must be handled,
stored, and reported

« Examples
GDPR (General Data Protection Regulation) Requires data protection for
personal information.
PCI DSS (Payment Card Industry Data Security Standard) Mandates secure
storage of payment data.
HIPAA (Health Insurance Portability and Accountability Act) Covers healthcare
data security.
« Solutions

o Use built-in compliance reporting templates provided by SIEM systems.

o Renulary andit the SIFM confianration and encire it mest the Iatest rennlatons

o

o

o



guidelines.

High Availability and Redundancy

A SIEM system must be reliable, as any downtime can result in missed threats or delayed
responses. High availability ensures continuous operation, while redundancy protects against
hardware or software failures.

Designing for Failover and Resilience

« Challenges
© Hardware failures or software crashes can disrupt SIEM operations.
o Netwerk outages may interrupt data collection.
 Solutions
Redundant Hardware Use backup servers or storage systems that can take
overif the primary system fals.
Clustered SIEM Deployments Implement multiple SIEM nodes working
together so that if one fails, the others continue to function.
Failover Mechanisms Automatically redirect workioads to a backup system
during an outage.
« Example In a high-availability setup, if one server goes offline, another server
immediately takes over, ensuring continuous data monitoring and alerting.

o

°

o

Ease of Integration

ASIEM system must integrate smoothly with ofher tools and platforms in an organization's IT
ecosystem to provide comprehensive security coverage.

APIs and Third-Party Tool Support

+ APIs (Application Programming Interfaces)
o Enable seamless integration with other tools, such as firewalls, antivirus
software, and vulnerability scanners.
©  Allow custom workflows to be built, automating tasks like alert triaging or incident
response.
o Third-Party Tool Support
o Many SIEM systems come wi
Splunk, IBM QRadar).
o Integration ensures that all security-relevant data flows into the SIEM for
analysis.

prebuilt connectors for popular tools (.g.,

Benefits of Ease of Integration

Centralized Moni
biind spots.
Improved Efficiency Automates data collection and response actions across tools.
Scalability Easily add new tools or data sources as the organization grows.

ring Consolidates data from multiple sources, reducing the risk of

Example Use Case

+ ASIEM integrates with an endpoint detection and response (EDR) tool.
o When the EDR detects malware, it sends the information to the SIEM, which correlates it
with network logs and alerts the security team about a potential lateral movement

Bringing It All Together

Awell-architected SIEM system combines scalability, security, high availability, and seamless
integration to provide an efficient and reliable security solution. Here's how these elements work
together

Scalability and Performance Handle growing data volumes with distributed
architectures and efficient processing.

Security and Compliance Protect sensitive data and meet industry-specific
regulations.

High Availability and Redundancy Ensure the system is always operational, even
during hardware or software failures.

Ease of Integration Connect with other tools and systems for centralized security
monitoring and automated workflows.

.

Challenges in SIEM Architecture

While Security Information and Event Management (SIEM) systems play a vital role in modern
cybersecurity, they come with their own set of challenges. These hurdles can affect their
efficiency and value if not addressed propery. In this blog, we'll discuss three significant

in SIEM arct ing false positives, managing log storage costs,
and tuning correlation rules—and how to handle them effectively.

Overcoming False Positives

False positives occur when a SIEM system generates an alert for an event that isn't truly a
threat. This is @ common problem that can overwhelm security teams and distract them from
addressing real risks.

Why Do False Positives Happen?

Overly Strict Rules Rules that are too sensitive may flag harmless activities as
malicious.

Incomplete Context A SIEM might lack the additional data needed to confirm whether
an event is genuinely suspicious.
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3. Dynamic Environments Changes in user behavior or IT systems can lead to new,
legitimate activities being flagged as anomalies

Impact of False Positives

Alert Fatigue Too many false alarms can desensitize teams, causing them to miss
critical threats.

Wasted Time Analysts spend valuable time investigating non-issues.

Reduced Efficiency Teams may struggle to prioritize real threats effectively.

How to Reduce False Positives

1. Fine-Tune Rules Adjust correlation rules to better align with your organization’s



environment. For instance, if certain login pattemns are normal for your users, exclude
them from triggering alerts.
. Add Context with Threat Intelligence Integrate threat intelligence feeds to filter out
known benign activities and focus on actual threats.
Use Machine Learning Leverage User and Entity Behavior Analytics (UEBA) to
establish baselines and identify true anomalies.
Continuous Monitoring Regularly review and update rules to adapt to changes in the
IT environment.

o

®

Ea

Managing Log Storage Costs

SIEM systems rely on logs to analyze and detect threats. However, as organizations grow, the
sheer volume of log data can lead to high storage costs.

Why Are Log Storage Costs High?

« Volume of Data Logs from servers, applications, endpoints, and network devices add
up quickly.

« Retention Policies Compliance requirements may mandate storing logs for months or
even years.

« Performance Trade-offs High storage demands can slow down the SIEM system if not
managed properly.

Balancing Cost and Efficiency

1. Implement Tiered Storage
o Store recent logs on high-speed, expensive storage for quick access.
© Move older logs to lower-cost storage solutions like cloud archives or cold
storage.
2. Use Compression
o Compress log files to reduce storage size without losing data.

3. Review Retention Policies
= Only store data for as long as necessary to meet compliance and business
needs.
 Consider archiving less critical logs sooner while retaining high-priority ones for
longer.
4. Filter Logs
© Avoid ingesting unnecessary logs into your SIEM. For example, exclude low-risk
system logs that don't contribute to threat detection.

Cloud Storage Options

Gloud storage solutions are a cost-effective altemative to on-premises storage. They offer
scalability and flexibilit, allowing organizations to pay for only what they use.

Tuning Correlation Rules

Correlation rules are at the heart of a SIEM system, enabling it to detect suspicious patterns
across multiple data sources. However, poorly tuned rules can result in missed threats or
excessive alerts.

What Are Correlation Rules?
Correlation rules define the conditions under which a SIEM should trigger an alert. For example

« Simple Rule Trigger an alert if there are 5 failed login attempts from the same IP
address in 10 minutes.

« Complex Rule Trigger an alert if a firewall block is followed by a login attempt from a
new IP and a file download.

Challenges in Tuning Correlation Rules

1. Overly General Rules

o May generate too many alerts, including false positives.
2. Overly Specific Rules

o May miss new or unexpected threat patterns
3. Dynamic Threat Landscape

o Threat tactics evolve, making static rules outdated quickly.

Best Practices for Rule Tuning

1. Start with Defaults
©  Most SIEM systems provide default rules based on common threats. Use these
asa starting point.
2. Customize for Your Environment

o Adjust rules to refl
3. Test and Refine
© Regularly test rules against real-world scenarios to ensure they detect threats
effectively.
4. Automate with Machine Learning
Some SIEMs offer machine learning capabilities to automatically adjust rules
based on evolving patterns.
ize Alerts
© Assign severity levels to alerts to focus on the most critical threats first

t the specific needs and behaviors of your organization.

Emerging Trends in SIEM Architecture

As the cybersecurity landscape continues to evolve, so do the tools and technologies that help
protect organizations from cyber threats. One of the most important tools in modern security
operations is SIEM (Security Information and Event Management). In recent years, several
emerging trends have been shaping the future of SIEM architecture. In this blog, we'll explore
some of the latest advancements in SIEM technology, including Al and machine learning

i the rise of cloud-native SIEM platf and the of SIEM with
XDR (Extended Detection and Response).

Al and Machine Learning in SIEM

Atificial Intefligence (Al) and Machine Learning (ML) are becoming integral to modern SIEM
systems. These technologies allow SIEM platforms to process large amounts of data and detect
threats more efficiently and accurately.

How Al and Machine Learning Improve SIEM

1. Advanced Threat Detection
o Al can identify patterns in data that would be difficult or impossible for human
analysts 1o spot. For example, it can analyze unusual pattems in network traffic
or user behavior, flagging potential security incidents.
©  Machine learniorithms can continuously improve over time by learning from past
events and identifying emerging threats that traditional rules might miss.
2. Anomaly Detection
© Machine learning models can establish baseline behaviors for users, devices,
and networks. Once the baseline is set, any deviations from this norm are
flagged as potential threats.
o Example If an employee suddenly accesses sensitive files they've never opened
before, the system would raise an alert based on learned pattemns.
3. Reduced False Positives



o Al-driven systems help minimize false positives by better understanding what
constitutes normal versus malicious activity. This leads to fewer unnecessary
alerts and allows security teams to focus on real threats.

4. Automated Responses

o Machine learning algorithms can automate responses to certain types of threats,
reducing response times and the workload on security teams. For example, if the
system detects a potential data breach, it might automatically isolate the affected
network segment

Cloud-Native SIEM Platforms

Cloud-native SIEM platforms are gaining popularity due to their scalability, lexibility, and
cost-effectiveness. Unlike traditional on-premises SIEM solutions, cloud-native SIEM platforms
are built to run in cloud environments, allowing organizations to take advantage of the cloud’s
power and flexibility.

Benefits of Cloud-Native SIEM Platforms

1. Scalability
o Cloud-native SIEMs can scale up or down based on the organization's needs.
Whether your business generates a small amount of data or massive volumes of
logs, the platform can automatically adjust to accommodate changes without
requiring costly hardware upgrades.

Example If your organization experiences a sudden spike in traffic during a
product launch, a cloud-native SIEM can quickly scale its resources to handle the
increased data load.

2. Cost Efficiency

o With cloud-native SIEMs, businesses pay for what they use, eliminating the need
for expensive on-premises hardware and infrastructure.

o Cloud platforms also offer flexible pricing models, such as pay-per-use or
subscription-based, making it easier for companies to manage their security
budgets.

3. Improved Collaboration and Accessibility

o Since cloud-native SIEM platforms are hosted in the cloud, they can be accessed
from anywhere with an intemet connection. This is especially valuable for
distributed teams and organizations with remote workforces.

o Teams can collaborate in real time, monitor security events, and respond to
incidents from any location.

4. Automatic Updates and Maintenance

o Cloud-native platforms are maintained by the service provider, meaning that
organizations don't have to warry about system updates, patches, or upgrades.
These tasks are handled automatically, ensuring that the SIEM platform is always
up-to-date with the latest features and security fixes.

o

Convergence of SIEM with XDR (Extended Detection and Response)

In recent years, we've seen a shift toward the convergence of SIEM systems with XDR
(Extended Detection and Response) solutions. XDR is a more advanced security approach
that integrates data from multiple sources—such as endpoints, networks, and cloud
environments—to provide a more holistic view of the threat landscape. When combined with
SIEM, XDR offers enhanced detection and response capabilities.

How SIEM and XDR Work Together

1. Comprehensive Threat Detection

o SIEM systems primarily focus on log management and event correlation, while
XDR provides deeper visibility into endpoint activity and network behavior. By
combining these two technologies, organizations can get a more complete
picture of the security environment.

o Example SIEM may detect an unusual login attempt, while XDR can provide
additional context about the user’s device and network activity, helping to
determine whether the login attempt is part of a larger attack.

2. Unified Incident Response

© With SIEM and XDR working together, incident response becomes more efficient.
SIEM provides the data and alerts, while XDR enables automated and
orchestrated responses across various seeurity tools, such as firewalls, endpoint
protection, and email security.

o Example If a SIEM detects suspicious activity from an endpoint, XDR can
automatically trigger a response to quarantine the device and block further
malicious activity.

3. Centralized Security Management

o The integration of SIEM with XDR centralizes security operations by
consolidating data from multiple sources, allowing security teams to view alerts,
logs, and incidents from one platform.

© Benefits

m  Faster Incident Detection Combining data sources reduces the time it
takes to identify a threat.
u Better Context for Alerts Correlating logs, endpoint data, and network
traffic helps security analysts make more informed decisions.
4. Proactive Threat Hunting
o SIEM provides the foundation for security analysts to conduct threat hunting by
analyzing historical logs. By integrating with XDR, analysts can search for threats
across a wider range of data sources (e.g., endpoints, cloud infrastructure),
increasing the chances of discovering advanced threats.
Example A security analyst might use XDR and SIEM to investigate a potential
data breach by correlating activity across endpoints, user behaviors, and network
traffic.

o

Conclusion

Summary of SIEM Architecture Best Practices

Effective SIEM architecture requires best practices such as comprehensive data collection,
normalization, and real-time alerting. A powerful correlation engine, scalable solutions, and
integration with Al and XDR enhance threat detection and response.

Future Outlook for SIEM Solutions

The future of SIEM lies in advanced Al and machine learning for proactive security, the rise of
cloud-native platforms for flexibility, and deeper XDR integration for unified threat
management. These trends will make SIEM systems more intelligent, scalable, and efficient in
handiing evolving threats.

FAQ's on SIEM Architecture

1. What is SIEM?



SIEM (Security Information and Event Management) is a system used to collect, analyze, and
respond to security-related data from various sources within an organization. It helps detect and
manage security threats in real time.

2. Why is SIEM important for cybersecurity?

SIEM enables organizations to gain centralized visibility into their IT infrastructure, identify
potential threats, and respond promptly. It enhances security monitoring, compliance, and
incident response.

3. What are the key components of SIEM architecture?

Key include data i ization, correlation engine, alerting and
reporting, and data storage. These elements work together to detect, analyze, and respond to
security incidents.

4. What is the difference between SIEM and XDR?

SIEM foeuses on logging, event management, and real-time alerting, while XDR (Extended
Detection and Response) integrates data from endpoints, networks, and other security tools for
amore comprehensive threat detection and response solution.

5. How does Al improve SIEM?
Al and machine learning enhance SIEM by automating threat detection, reducing false
positives, and adapting to emerging threats, making the system more proactive and efficient.

6. What are cloud-native SIEM platforms?
Cloud-native SIEM platforms are built to run on cloud infrastructure, offering scalability,
cost-efficiency, and flexibility. They allow organizations to manage security without the need for
on-premises hardware.

7. How do SIEM systems handlc large data volumes?
SIEM systems use strategies like distributed architectures, tiered storage, and cloud-based
solutions to efficiently manage and scale to handle large volumes of log data.

8. What are the challenges of using SIEM?
Challenges include managing false positives, handling log storage costs, and tuning
correlation rules to avoid excessive alerts while detecting real threats effectively.

9. Gan SIEM integrate with other security tools?
Yes, modem SIEM systems can integrate with tools like firewalls, endpoint protection, and
XDR platforms, providing a comprehensive and unified security posture.

10. What is the future of SIEM?

The future of SIEM will see increased use of Al, machine learning, and cloud-native
solutions, as well as deeper XDR integration to offer more intelligent, scalable, and efficient
threat detection and response.

11. What types of data sources can SIEM collect?

SIEM can collect data from a variety of sources including logs, network traffic, endpaint data,
and cloud services. It can also integrate with other security tools like firewalls, antivirus
software, and intrusion detection systems (IDS).

12. How does SIEM handle false positives?

SIEM systems use machine learning, fine-tuned ion rules, and i analytics
1o reduce false positives. These techniques help distinguish between real threats and normal
activities, minimizing unnecessary alerts.

13. Can SIEM be used for compliance reporting?
Yes, SIEM is often used to help organizations meet i by i
generating reports for standards such as GDPR, HIPAA, and PCI-DSS, making it easier to track
and prove adherence to regulations.

14. What is log normalization in SIEM?
Log normalization is the process of converting logs from different sources into a standardized
format, making it easier for SIEM to analyze and correlate data from diverse systems and
devices.

15. How does SIEM improve incident response?

SIEM improves incident response by providing real-time alerts, contextual information about
the threat, and the ability to automate responses. It helps security teams quickly detect,
assess, and act on potential threats.

16. What s the role of a correlation engine in SIEM?

A correlation engine analyzes and connects events from different data sources, identifying
patterns that may indicate a security threat. It uses predefined or customized rules to trigger
alerts based on suspicious activities.

17. How does SIEM integrate with threat intelligence?
SIEM systems can integrate with threat intelligence platforms, providing up-to-date
information about known threats, vulnerabilities, and attack methods. This enhances the SIEM's
ability to identify and respond to emerging security threats.

18. What s the difference between on-premise and cloud SIEM solutions?
On-premise SIEM requires organizations to manage hardware and infrastructure themselves,
while cloud SIEM is hosted on dloud platforms, offering scalabilty, cost-efficiency, and ease of
femote access without the need for physical infrastructure.

19. How does SIEM handle large-scale attacks?
SIEM systems are designed to scale to handle large amounts of data. Features like distributed
architectures and cloud-based solutions ensure they can manage high data volumes during
large-scale attacks, providing continuous monitoring and analysis.

20. Can SIEM be used for proactive threat hunting?

Yes, SIEM can be used for proactive threat hunting by enabling analysts to search through
historical data, looking for signs of potential threats that may not have triggered alerts. It
provides the tools to uncover hidden threats before they cause damage.
























