Genomic Malware Detection and Intelligence

Unknown Cyber's breakthrough approach to malware detection and analysis combines genomic inspection,
automated unpacking, and code similarity analysis to overcome traditional limitations in cybersecurity. This
technical document explains how these technologies work together to provide unprecedented scale, accuracy,

and intelligence in identifying threats that typically evade conventional detection methods.
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The Scale Advantage: Automated Genomic
Inspection

Traditional malware analysis suffers from an insurmountable bottleneck: the limitations of human analysis
capacity versus the sheer volume of potential threats. Unknown Cyber's genomic inspection technology
addresses this fundamental scaling problem by automating the analysis of code behavior and structure at a

massive scale previously unattainable.

Genomic inspection works by examining the fundamental structure and functional behavior patterns within code
- similar to DNA analysis. Rather than relying on surface-level signatures or simplistic heuristics, the system
dissects code down to its functional components, enabling detection of malicious functionality even when
concealed through encryption, obfuscation, or packing techniques.
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Code Analysis

Deep inspection of binary code structure and functionality patterns

Genomic Mapping

Translation of code structures into functional "genome” signatures

Threat Classification

|dentification and categorization of malicious code without human intervention

This automated approach enables the processing of millions of samples that would otherwise go uninspected
due to resource constraints. By removing the human bottleneck while maintaining high analytical standards,
Unknown Cyber delivers comprehensive coverage without sacrificing detection quality, creating a fundamental

shift in the economics of malware detection and analysis.
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Bytecode YARA Rules:
Shareable Intelligence
Without Compromise

One of the most significant challenges in cybersecurity collaboration
is sharing threat intelligence without exposing sensitive customer
data or proprietary detection methods. Unknown Cyber addresses
this challenge by generating highly accurate YARA rules derived from
bytecode signatures that can be safely shared across security teams

and organizations.
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Deeper Level Detection

These bytecode-level YARA rules operate at a deeper level than
traditional signature-based detection, capturing the essential
functional characteristics of malicious code rather than easily-
modified surface features.
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Key Advantages

Detection capability that stays effective months ahead of

leading commercial solutions

e Resistance to common evasion techniques like code

repositioning or superficial modifications

e Safe sharing without compromising customer data or

revealing confidential information

e Straightforward integration with existing security

infrastructure and workflows
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Network Effect

The shareable nature of these rules creates a network effect: as
more organizations implement them, the collective defense
capability improves across the entire security ecosystem. This
collaborative advantage accelerates detection time and reduces
the window of opportunity for attackers to exploit newly

discovered vulnerabilities.
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Unlike traditional signatures that can expose sensitive details about

detected threats, Unknown Cyber's bytecode YARA rules provide
actionable intelligence while preserving confidentiality and enabling
broader sharing across security teams.
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Early Variant Detection: Analyzing Function

Over Form

Malware authors continuously evolve their code to evade detection, employing techniques such as instruction

reordering, encryption, and polymorphic generation. Traditional detection methods that rely on syntactic

patterns quickly become obsolete against these evolving threats. Unknown Cyber's approach fundamentally

changes this dynamic by focusing on what malicious code does rather than what it looks like.
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Function-Based Massive Code Database Behavioral Correlation
Detection . . :

Comparisons are made against Correlation between
Analysis targets the underlying billions of deobfuscated functionally similar but
functionality and purpose of functions, providing syntactically different code
code segments rather than unprecedented breadth of segments reveals
their superficial matching capabilities to sophisticated relationships
implementation. This allows identify related malware between malware samples
detection of malicious families and variants or where that would otherwise appear
behavior regardless of you software has been unrelated.
syntactic modifications. compromised with malicious

insertion.
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This function-focused approach provides a significant time advantage in detecting new malware variants. While
attackers can easily change superficial code characteristics, they face substantial challenges in modifying core

functionality without compromising their malicious objectives. Unknown Cyber exploits this constraint, enabling
detection of new variants weeks or months before they would be identified by conventional signature-based or

heuristic approaches.

The system's ability to match functional code against its vast database creates a persistent detection capability
that remains effective despite ongoing evasion efforts. This persistence is particularly valuable against
sophisticated threat actors who regularly modify their tools to avoid detection by conventional security products.
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Full-Lifecycle Protection: Securing the
Software Supply Chain

Software vulnerabilities and malicious code can be introduced at multiple points in the development lifecycle,
from initial coding to compilation and deployment. Unknown Cyber's solution provides comprehensive protection
across this entire chain, enabling organizations to identify threats regardless of when or how they enter the
software ecosystem.

Development Phase Third-Party Integration
Scan source code repositories and Thoroughly examine external libraries,
dependencies for potentially malicious tools, and components before
code patterns before they enter the integration to prevent supply chain
build process. attacks.
i 4
Build Pipeline Deployment Validation
Inspect binaries during compilation Verify final deployable artifacts to
and packaging to catch malicious code ensure no malicious modifications

injected during the build process or occurred during the final stages of
through compromised toolchains. production.

This full-lifecycle approach addresses a critical gap in traditional security frameworks, which often focus
exclusively on either development-time static analysis or runtime detection. By providing continuous protection
throughout the software lifecycle, Unknown Cyber enables organizations to catch malicious code early, when
remediation is less costly and disruptive.

The solution's deployment flexibility allows security teams to implement appropriate controls at each stage
based on risk profile and organizational requirements. Whether integrated directly into CI/CD pipelines or
deployed as standalone verification checkpoints, Unknown Cyber's technology adapts to existing workflows while
providing consistent, high-quality threat detection.
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Advanced Threat Intelligence: Automated
Clustering and Classification

Effective threat intelligence requires not just detection of individual malware samples but understanding the

relationships between them. Unknown Cyber's system automatically clusters functionally identical or similar

malware variants, revealing entire families of threats that might otherwise remain obscured by obfuscation or

polymorphic techniques.

Automated Threat Clustering

The system's core capability is its ability to
automatically group malware samples based on
functional similarity rather than superficial
characteristics. This clustering reveals relationships
between samples that would remain hidden to
conventional analysis methods, providing security
teams with a comprehensive view of threat

landscapes and attacker methodologies.

Through this automated clustering, security analysts
gain immediate insights that would traditionally
require weeks of manual reverse engineering. The

system can identify:

e Common code bases across seemingly different

NEINEICREINIIIES

e Attribution links between different attack
campaigns

e FEvolution of malware techniques over time

e Shared tooling across different threat actor
groups

High-Confidence Intelligence

Traditional threat intelligence often suffers from high
levels of uncertainty and false positives, requiring
extensive manual validation. Unknown Cyber's
approach delivers high-confidence insights
automatically, dramatically reducing the need for
manual verification while providing more actionable

intelligence.

This high-confidence intelligence enables security

teams to:

e Prioritize response efforts based on accurate

threat severity assessment

e Make faster, more informed decisions about

security posture adjustments

e |dentify sophisticated attacks that leverage
multiple distinct but related tools

e Trackthe development and deployment of new
offensive capabilities by threat actors
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Multi-Layered Deobfuscation: Penetrating
Defensive Countermeasures

Malware authors employ increasingly sophisticated techniques to conceal their code, including custom packers,
encryption layers, and anti-analysis measures. Unknown Cyber implements a multi-layered approach to
deobfuscation that systematically overcomes these protective countermeasures, revealing the true functionality
hidden beneath.

Sandboxing with OS-level

Execution Hypervisor-based

Unpacking

Initial analysis in isolated .
. _ Near-undetectable monitoring
environments captures basic , .
. - ) @} identifies and captures code
behavioral indicators while . .
during unpacking sequences

managing risk

Symbolic Interpretation Genomic Analysis
Advanced reasoning about code Mathematical abstraction of
behavior without direct code functionality for
execution to defeat anti-analysis comparison independent of
techniques implementation

Each layer of this approach addresses specific evasion techniqgues commonly employed by malware authors.
While sandboxing provides basic behavioral analysis capabilities, it can be detected and evaded by sophisticated
malware. Hypervisor-based unpacking operates at a lower level, making it nearly invisible to malware and capable
of detecting the characteristic loop-based behavior associated with runtime unpacking.

The most advanced layer, genomic analysis with symbolic interpretation, moves beyond direct code execution to
create abstract mathematical representations of binary code. These representations enable robust similarity
comparisons that persist even when malware authors attempt to obscure their code through superficial

modifications or encryption.

By combining these complementary approaches, Unknown Cyber creates a comprehensive deobfuscation
capability that systematically strips away protective layers to reveal malicious functionality, regardless of the
techniques employed to conceal it. This multi-layered strategy ensures that even if malware can evade one
detection method, it remains vulnerable to others, creating a robust defense-in-depth approach to malware

analysis.
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JUCY Al: Integrated Sandbox Analysis for

Rapid Threat Response

The culmination of Unknown Cyber's technology
stack is JUCY Al, an integrated platform that
combines dynamic sandbox behavior with genomic
code similarity analysis. This fusion eliminates the
traditional need for security analysts to manually
reverse engineer memory dumps or deobfuscated
code, dramatically accelerating threat response
timelines.

JUCY Al operates by automatically extracting and
analyzing unpacked code from suspicious files, then
comparing this code against its vast database of
known malicious and benign functions. This process
enables near-real-time classification of previously
unknown threats, providing security teams with
actionable intelligence in minutes rather than days or

weeks.
The platform's key advantages include:

e Automated unpacking and analysis that
eliminates time-consuming manual reverse
engineering

e |Immediate matching against our multi-billion
function database for rapid threat classification

e [Detailed reporting that provides context and
relationships to known threat actors

e Foreverlearning: Once genome is captured,any
future appearance is instantly recognized,
eliminating the need for repeat reverse

engineering.d

For security operations teams, JUCY Al delivers

practical benefits that directly address their most
pressing challenges:

@ Accelerated Response Time

Reduce time-to-verdict from days to minutes,
enabling faster incident containment

Analyst Efficiency

Focus skilled personnel on strategic analysis
rather than routine unpacking tasks

Improved Detection Rates

|ldentify sophisticated threats that would
evade conventional analysis methods

By bridging the gap between dynamic and static analysis techniques, JUCY Al represents a fundamental

advancement in malware detection and analysis capabilities. This integrated approach provides security teams

with a powerful tool for rapidly identifying and responding to emerging threats, even as attackers continually

evolve their techniques to evade traditional security controls.

For more information go to: www.unknowncyber.com
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