i

SIEM for
Real-Time
Threat
Detection

Whitepaper

2024 ACILEBLU =

= = \
r? ] eee -. /

N/
- .
— B — _..g'::_ = :“.' S e e
- N\ “ , N

4 l # 3 L] LV \
v ! ) - e . / ‘ )
i o rb : \ % 7 5 . 'L y
N i L '_/’ " " .
&

.j,
7



What is SIEM?

A SIEM, or Security Information and Event Management system,
is a comprehensive cybersecurity solution that collects and
analyzes log data from across an organization's IT environment to
detect potential security threats in real time. By aggregating data from
multiple sources—such as firewalls, servers, applications, and
endpoints—SIEM offers a centralized view of security-related events.
This enables security teams to monitor their network, detect anomalies, and
respond quickly to incidents. SIEMs use sophisticated algorithms and threat
intelligence to correlate data, flag suspicious activity, and alert teams to
potential vulnerabilities, significantly reducing the time it takes to detect and
mitigate cyber threats.

At its core, a SIEM not only monitors for real-time security events but also provides
historical analysis for deeper insights into an organization’s security posture. The ability
to investigate past incidents through log retention and compliance reporting makes SIEM
a powerful tool for both threat detection and regulatory compliance. As cybersecurity
threats continue to evolve, SIEM solutions have also advanced, incorporating Al and
machine learning to identify increasingly sophisticated attacks. This integration allows for
faster, more accurate detection, helping organizations stay ahead of cyber risks.

Importance of Log Data

A SIEM solution can only detect potential security threats based on the log data it receives, so it's
essential to know exactly what types of logs you are collecting. To ensure comprehensive threat
detection, it's recommended to maximize log coverage and configure relevant correlation rules using
specific data sources. Logs contain detailed information such as timestamps, user activities, error
codes, and other metadata. This provides a clear view of what occurred in your systems, which is
crucial for troubleshooting, debugging, and security analysis. Contextual information such as
session IDs, request headers, and stack traces can provide deeper insights into security events,
helping diagnose complex issues. The broader the range of data feeding into your SIEM, the more
effective it becomes at forming correlations, identifying potential threats, and conducting thorough
investigations. The following log types are a good starting point for any environment:
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Network Application Firewall Cloud Endpoint
Logs Logs Logs Logs Logs
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How Does It Work?

SIEM solutions combine the capabilities of Security Information Management (SIM)
and Security Event Management (SEM) to create a unified platform that enhances
both real-time threat detection and long-term security management.

SIM focuses on the collection, SEM specializes in realtime
retention, and analysis of log data monitoring and analysis  of
over extended periods. This security events as they happen. By
technology gathers logs from continuously scanning logs and
various systems—such as servers, event data from across the
firewalls, and applications—and network, SEM detects suspicious
stores them in a centralized behavior and generates alerts that
repository. The strength of SIM notify security teams of potential
lies in its ability to provide deep, threats. Its focus on real-time
historical insights into an activity allows for quick
organization's security posture, identification and response to
allowing security teams to incidents, helping organizations
investigate past incidents, uncover mitigate the damage of
trends, and ensure regulatory cyberattacks before they can
compliance. SIM’s  long-term escalate. SEM'’s ability to monitor
storage and analysis make it an live events makes it critical for
essential tool for organizations organizations that need to stay
seeking to maintain a proactive agile and responsive in the face of
stance against security risks. immediate threats.

By integrating SIM'’s historical log analysis with SEM'’s real-time threat detection, SIEM
solutions provide a comprehensive security platform that addresses both immediate
incident response and long-term security management. This combination empowers
organizations to detect, investigate, and respond to both known and emerging threats
as they arise, while simultaneously maintaining a vast historical log repository for
deeper analysis, post-incident reviews, and compliance reporting. By correlating
historical data with real-time event streams, SIEM solutions can detect complex,
multi-stage attacks that unfold over longer periods. The integration of machine
learning and Al-driven behavioral analytics allows SIEM platforms to refine detection
capabilities and adapt to new, evolving threats. This enables organizations to reduce
false positives, improve threat detection accuracy, and automate key aspects of the
incident response process. In doing so, SIEM solutions provide a proactive, adaptive
layer of security that keeps organizations ahead of cyber threats.
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Core Components of
SIEM for Real-Time
Threat Detection

o Data Collection & Aggregation: SIEM platforms

ingest data from diverse sources, including
network devices, servers, applications, firewalls,
endpoints, and security appliances. This
process involves capturing structured and
unstructured log data, security telemetry, and
event information in real-time, which is funneled
into a centralized data repository. The
continuous aggregation of log and telemetry
data allows for a comprehensive and holistic
view of the organization's entire |IT
infrastructure. By normalizing the data into a
standardized format, the SIEM platform ensures
it can efficiently correlate and analyze the data,
facilitating faster anomaly detection. This
centralized approach also eliminates the
operational complexity of manually accessing
data from disparate systems, while providing
the scalability necessary to handle high
volumes of data across distributed
environments.

Log Correlation & Analysis: The correlation
engine is the core of a SIEM platform’s
analytical capabilities. It continuously analyzes
incoming log data from disparate systems,
identifying  relationships,  patterns, and
anomalies that may indicate a security event or
potential  breach.  Advanced correlation
algorithms can link seemingly unrelated events
(e.g., an anomalous login followed by abnormal
data access) and escalate them based on pre-
defined security rules or Al-driven behavioral
models. This multi-source analysis enables the
detection of complex attack patterns, such as
multi-vector attacks or lateral movement within
the network which may be missed by analyzing
individual events in isolation.

Enhanced System Performance

The insights gathered help you understand how applications and
systems are being used, allowing you to identify inefficiencies
and optimize their performance. This proactive fine-tuning not only boosts
security but also ensures your infrastructure is running at peak efficiency.

Accelerated Incident Response
Automated detection of suspicious activities and real-time

jn
. security alerts enable faster, more proactive incident response

By cutting down on manual processes, security teams can focus on
addressing threats immediately, minimizing potential damage and downtime.

Stronger Threat Prevention

Security teams can proactively identify emerging threats and
unusual behavior within the network, strengthening your
organization’s defense against attacks. By detecting and addressing
vulnerabilities early, this helps prevent breaches before they escalate into
significant security incidents.

Centralized Log Management

Consolidating log data from various sources into a single,
centralized platform makes it much easier to search, monitor,
and manage all log files. This centralization allows security teams to quickly
access and analyze logs, improving visibility and making threat detection
more efficient across the entire organization.

Simplified Compliance and Reporting

To meet compliance requirements such as ISO 27001,

organizations must maintain detailed records of their security
activities. Automating the retention of log data makes it easier to generate
compliance reports and demonstrate your organization's commitment to
safeguarding sensitive data and ensuring information security.

Event Correlation

Aggregating and correlating data from multiple sources across
your network gives security teams a clearer picture of potential
threats. By connecting the dots between seemingly unrelated events,
analysts can make informed decisions about how to investigate and respond
to incidents, improving the overall security response.
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SIEMs often employ machine learning to enhance this process, improving
the accuracy of correlation rules and enabling dynamic adaptation to
evolving threat landscapes.

Threat Intelligence Integration: SIEM platforms enhance their detection
capabilities by integrating with external threat intelligence feeds, which
provide continuous updates on emerging threats, malicious IP addresses,
domains, malware signatures, and indicators of compromise (IOCs). By
incorporating global and industry-specific threat intelligence, SIEM solutions
enrich log data with context, allowing security teams to detect known attack
vectors in real time. The platform can automatically correlate internal security
events with external intelligence to prioritize alerts, reducing false positives
and focusing security operations on high-risk incidents. Threat intelligence
integration also enables predictive threat analysis, leveraging historical attack
data and IOC trends to forecast and mitigate emerging threats before they
impact the organization.

Behavioral Analytics: Behavioral analytics within SIEM systems involves
creating dynamic baselines for normal user, device, and application activity
across the network. This is achieved through machine learning models that
monitor and analyze historical activity to establish what constitutes "normal"
behavior. The platform continuously monitors for deviations from these
baselines, such as unusual login times, abnormal data access, or excessive
file transfers. Any significant anomaly triggers an alert for further
investigation. By leveraging these techniques, SIEMs can detect sophisticated
threats like insider attacks, account compromise, or advanced persistent
threats (APTs) that evade traditional signature-based detection. Behavioral
analytics also helps detect zero-day attacks by identifying subtle behavioral
shifts rather than relying solely on known threat signatures.

Automated Alerts & Incident Response: SIEM platforms generate real-time
alerts based on pre-configured detection rules or machine learning insights
when a security event surpasses defined risk thresholds. These alerts can be
automatically prioritized by severity, minimizing alert fatigue and ensuring
that critical incidents receive immediate attention. SIEM systems often
integrate with Security Orchestration, Automation, and Response (SOAR)
platforms to automate response workflows. These automated responses may
include quarantining compromised endpoints, revoking user access, or
blocking malicious IP addresses based on predefined playbooks. Such
orchestration capabilities drastically reduce mean time to detect (MTTD) and
mean time to respond (MTTR), mitigating threats faster and preventing their
spread across the network.

Reporting and Compliance: SIEM platforms play a crucial role in maintaining regulatory compliance by
automating the collection, storage, and reporting of security event logs over time. They provide out-of-
the-box templates for compliance reporting, tailored to various standards such as GDPR, HIPAA, PCI
DSS, ISO 27001, and others. These reports offer auditors and stakeholders clear visibility into the
organization’s security posture and its ongoing efforts to protect sensitive data. Additionally, SIEMs
support long-term data retention policies, ensuring that security logs are archived in accordance with
regulatory mandates for historical investigations and forensic analysis. Compliance automation
through SIEM not only reduces administrative overhead but also ensures that the organization remains
audit-ready.
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Real-Time Response Capabilities

Immediate Incident Response:

SIEM platforms are designed to provide immediate incident response
capabilities, enabling security teams to act as soon as a threat is detected.
Through continuous real-time monitoring of logs and events across the
network, a SIEM solution can instantly trigger alerts when predefined
security rules or Al-driven models identify suspicious activities. These alerts
are sent directly to the security operations team or integrated into Security
Orchestration, Automation, and Response (SOAR) platforms for automated
action. Immediate responses may include blocking malicious IPs, isolating
compromised devices, or revoking user credentials to prevent further
damage. The ability to react within seconds or minutes of detecting a threat
is critical in containing fast-moving cyberattacks such as ransomware or

lateral movement by attackers.

Accelerating MTTD

The Mean Time to Detect (MTTD)
is a critical metric in cybersecurity,
measuring  how  quickly an
organization can identify potential
threats once they occur. SIEM
platforms  drastically  shorten
MTTD by continuously analyzing
event data from across the
network in real time. Advanced log
correlation, Al-driven analytics, and
behavioral monitoring enable SIEM
systems to detect anomalies and
suspicious patterns almost
immediately. Instead of relying on
manual log reviews or delayed
detection from individual security
tools, SIEM provides a unified and
automated approach to identifying
threats as soon as they arise. This
rapid detection ensures that
security teams are alerted to
threats within minutes, allowing
them to initiate responses before
attackers can gain a foothold.

Minimizing MTTR

Once a threat is identified, the next
crucial step is reducing the Mean
Time to Respond (MTTR), which
measures how quickly security
teams can take action to neutralize
the threat. SIEM platforms help
minimize  MTTR by offering
automated incident  response
capabilities, often in conjunction
with SOAR (Security Orchestration,
Automation, and Response) tools.
Predefined playbooks can
automatically trigger containment
measures such as isolating
compromised devices, blocking
malicious IPs, or disabling user
accounts. By streamlining response
workflows and providing real-time
insights into the nature of the threat,
SIEM allows security teams to act
swiftly and decisively. With faster
response times, organizations can
significantly reduce the impact of
security  incidents, preventing
widespread damage and data loss.
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Overcoming Challenges in Real-Time
Threat Detection with SIEM

Handling False Positives

One of the most common challenges in real-time threat detection is dealing with false positives—

incidents flagged as threats that turn out to be benign. A high volume of false positives can
overwhelm security teams, leading to alert fatigue and potentially causing real threats to be missed. To
overcome this, SIEM platforms can fine-tune detection rules and apply machine learning algorithms that
adapt over time to reduce unnecessary alerts. By continuously refining correlation rules and leveraging
behavioral analytics, SIEMs can learn to differentiate between normal and suspicious activity, helping
security teams focus on genuine threats without getting bogged down by irrelevant alerts.

Managing Data Overload

The vast amount of log data generated by network devices, endpoints, applications, and cloud

services can quickly become overwhelming for security teams to process. Without effective log
management and filtering, critical events may be lost in the noise of irrelevant data. To address this, modern

SIEM platforms use advanced data aggregation and filtering techniques to prioritize the most relevant logs
and security events. By enabling customizable dashboards and automated workflows, SIEMs help security
teams focus on high-priority incidents while maintaining visibility across the entire network. Leveraging Al
and machine learning can further assist in analyzing vast amounts of data, enabling quicker and more
efficient threat detection.

Scaling with Growing Infrastructure 84% of users

As organizations expand their IT environments to include cloud

services, remote workforces, and |oT devices, ensuring that the SaW a

SIEM solution scales accordingly becomes a significant challenge.

Larger infrastructures generate more data, which can strain traditional SIEM meas u ra b | e

systems if not properly managed. To combat this, modern SIEM platforms
are designed to scale with growing environments, offering cloud-based
solutions that can handle massive volumes of log data and distributed

reduction in

systems. Scalable SIEMs can dynamically adjust to changing environments, SeCU rlty

ensuring comprehensive coverage without sacrificing performance or
detection accuracy.

breaches due

to SIEM.
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Best Practices for Implementing SIEM
for Real-Time Threat Detection

Implementing a SIEM solution for real-time threat detection requires strategic planning
and continuous optimization. Below are key best practices to ensure your SIEM performs
at its best.

¢ Establish Clear Detection Rules
o Define specific detection rules based on your organization’s unique security needs.
o Prioritize high-risk areas such as critical assets and sensitive data.
o Set baseline thresholds for normal behavior to quickly identify anomalies.
o Regularly review and update rules to stay aligned with emerging threats and
infrastructure changes.
¢ Integrate with the Broader Security Stack
o Connect your SIEM with essential security tools (firewalls, EDR, IDS/IPS, cloud

services).

o Ensure data aggregation from all sources for a comprehensive view of your
network.

o Leverage SOAR integration to automate incident responses and improve response
times.

¢ Prioritize Log Sources for Effective Monitoring
o Focus on high-value log sources such as firewalls, endpoints, applications, and
cloud services.
o Normalize and structure log data before ingestion for effective analysis.
o Use log filtering to reduce noise and minimize unnecessary alerts, preventing alert
fatigue.
¢ Regularly Fine-Tune and Optimize SIEM Configuration
o Continuously adjust correlation rules, detection thresholds, and alert workflows.
o Use machine learning models to refine detection criteria and reduce false positives.
o Conduct periodic audits of your SIEM’s performance to ensure optimal threat
detection.
¢ Leverage Behavioral Analytics for Proactive Threat Detection
o Implement behavioral analytics to establish baselines for normal user and system
activities.
o Detect subtle deviations like unusual login times or abnormal data transfers.
o Combine rule-based detection with machine learning-driven behavioral analysis for
a stronger, proactive defense.
¢ Ensure Continuous Log Monitoring and Data Retention
o Maintain uninterrupted log monitoring for real-time analysis.
o Implement long-term log retention policies for forensic investigations and
compliance.
o Align retention policies with both operational needs and regulatory standards (e.g.,
GDPR, PCI DSS).
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AGILEBLUE

AgileBlue Cerulean Al combines Al-powered cybersecurity with the human
touch you trust. Our SecOps platform autonomously detects, investigates,
and responds to endpoints, network, and cloud cyber-attacks faster and more
accurately than a traditional SOAR.

Our technology is both intelligent and automated, but we take a custom
approach for every client we work with, analyzing and detecting exactly what
matters most. Our products are entirely cloud-based with advanced machine
learning and user behavior analytics, all supported by our U.S.-based team of
cyber experts.

For more information, visit our website: AgileBlue.com.

Ready to start protecting your company?

Request a Demo
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