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Introduction: The Evolving Threat Landscape

In today's cybersecurity environment, attackers are increasingly
sophisticated, employing techniques that bypass traditional
security measures. Understanding the limitations of existing
solutions and the advantages of kernel-level defense is crucial
for making informed decisions.

What is Kernel-Level Defense?

Kernel-level defense operates at the core of the operating
system, providing a more robust security posture by:

¢ Intercepting system calls and API requests: Monitoring
interactions between applications and the OS.

¢ Preventing unauthorized code execution: Blocking
malicious activities before they can compromise the
system.

Why Kernel-Level Defense Matters

Traditional security solutions often operate in user space,
making them susceptible to:

¢ Fileless and memory-only attacks: These attacks don't
rely on files, making them harder to detect.

o Living-off-the-land techniques: Attackers use legitimate
tools for malicious purposes.

o Kernel-level exploits: Threat actors target the kernel to
gain complete control over the system.

Core Kernel-Level Defense
Features

v Operates at the kernel layer,
below user-space processes

v Pre-execution blocking of
malicious code

v Real-time process tampering
and memory protection

v Prevents privilege escalation
and lateral movement

v Unified single-agent
architecture

v Reduces total cost of
ownership by eliminating bolt-
ons

v Integrates with existing SIEM,
EDR, and SOAR platforms

Understanding the different approaches vendors take is essential for evaluating their

effectiveness.
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Description Example Vendors

CrowdStrike

- Real-time
Falcon, Microsoft 5 itoring and - Potential for system
Use kernel-mode Defender XDR, response. instability (e.g., BSOD)

Group A: Kernel-Hook, . .
drivers to monitor Palo Alto Cortex

Detection-First Vendors . ; .
system activities. XDR, SentinelOne, - Integration with - Susceptible to advanced

Trend Micro Vision Proader security evasion techniques.
One ecosystems.
Sophos,
Bitdefender,
Operate primarily - McAfee, Cisco, - Easier deployment - Limited visibility into
Group B: Non-Kernel-  in user space, Fortinet, Trellix, and management. kernel-level activities.
Hook, Detection-First ~ focusing on Secureworks,
Vendors detecting known  Arctic Wolf, Expel, - Lower risk of system - Higher risk of missing
threats. Red Canary, instability. advanced threats.
ReliaQuest,
Defendify, eSentire
Use static ThreatLocker - High control over - Complex policy
Group C: Deterministic allowlists to VMware Carbon  @pplication execution. management.
Policy Enforcement / o )
Allowlisting control application Black, Faronics - Low false positive - Susceptibility to policy
execution. Anti-Executable rates. bypass techniques.
- Zero dwell time for
Uses kernel AP threats. - Requires initial policy
Group D: Deterministic : :
P virtualizationto ~ Warden (Kernel - Enhanced system  configuration.

Prevention-First,

Kernel-Virtualization prevent unknown API Virtualization) stability. - May need integration with
code execution.

- Reduced false existing security tools.

positives.

Understanding real-world attacks highlights the importance of robust security measures.
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SentinelOne Bypass via '‘Bring Your Own Installer' Technique

Aon's Stroz Friedberg discovered a method to bypass SentinelOne's EDR by exploiting the
agent's upgrade process. Attackers gained local administrative access and initiated a downgrade,
temporarily disabling protections and deploying ransomware.

Implications:
o Highlights the risks of relying solely on detection-based solutions.
e Emphasizes the need for proactive prevention mechanisms.
Retrosigned Driver EDR Bypass

Attackers used expired code signing certificates to load malicious drivers, bypassing EDR
protections and limiting visibility into malicious actions.

Implications:
o Demonstrates the importance of validating driver signatures.

e Shows how attackers can exploit trust mechanisms.

Protection-First Zero Trust Auto-Containment
e Everything untrusted is isolated instantly in a micro-VM, preventing any file—known or
unknown—from ever impacting your systems.

Kernel-Level Virtualization Sandbox
e No signatures, no Blue Screen of Deaths (BSODs)—malicious code runs harmlessly inside
a kernel-virtualized container.

24x7 Managed SOC & Threat Hunting
e Real people monitoring, hunting, and responding around the clock to remediate
incidents before they escalate.

Comprehensive Defense Against Known & Unknown Threats
e Stops phishing, ransomware, zero-days, fileless attacks—no gaps left for adversaries.
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Aspect

Warden

Kernel-Hook Vendors

Allowlisting Vendors

Execution Control

Pre-execution
containment

Post-execution
detection

Pre-execution blocking

System Stability

High

Moderate (risk of
BSOD)

High

Policy
Management

Adaptive and
automated

Requires tuning

Static and manual

Threat Detection

Prevents execution

Detects and responds

Blocks based on
predefined list

False Positives

Low

Moderate

Low

1. Do you enforce controls at the kernel level—or only in user space?

Context: Understanding the depth of protection is crucial.

2. Can you block unknown code before it executes natively?

Context: Prevention is more effective than detection.

3. What happens to host stability if your engine fails?

Context: System reliability is paramount.

4. How do you prevent privilege escalation and lateral movement?

Context: Limiting attacker movement reduces breach impact.

5. Is a single agent sufficient, or do you require multiple bolt-ons?

Context: Simplicity reduces complexity and potential gaps.

6. How do you integrate with my existing SIEM, EDR, and SOAR?

Context: Seamless integration ensures comprehensive visibility.
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7. What reporting and analytics do you provide on kernel-level events?

Context: Detailed insights aid in compliance and threat analysis.

In a landscape where attackers continually evolve, relying solely on detection-based solutions is
insufficient. Warden's kernel-level virtualization offers a proactive approach, ensuring threats are
contained before they can execute, maintaining system stability, and simplifying policy
management. By adopting Warden, organizations can stay ahead of threats and maintain robust

security postures.
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