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1. Introduction

The frontier Al model, Mythos, has emerged as the most consequential development in offensive
cybersecurity since the commoditization of exploit kits in the late 2000s. Developed as a research-
grade large language model with deep reinforcement learning on vulnerability discovery, reverse
engineering, and exploit synthesis tasks, Mythos demonstrated capabilities that fundamentally
challenge the assumptions underpinning modern defensive security architectures.

During controlled evaluation, Mythos autonomously discovered zero-day vulnerabilities in every
major operating system (Windows, macOS, Linux distributions, FreeBSD, OpenBSD) and every
major web browser (Chrome, Firefox, Safari, Edge). It identified a 27-year-old latent vulnerability in
the OpenBSD kernel and a 16-year-old flaw in the FFmpeg multimedia framework that had survived
over five million fuzzing iterations from state-of-the-art coverage-guided fuzzers. Most critically, in
the FreeBSD remote code execution (RCE) case, Mythos progressed from initial vulnerability
discovery through full exploit development with zero human intervention.

On standardized benchmarks, Mythos achieved a perfect 100% solve rate on the Cybench
Capture-the-Flag (CTF) evaluation suite and an 83% score on CyberGym, a 24% relative
improvement over the previous best Al system score of 67%. These results represent a
discontinuous capability jump, not an incremental improvement.

This tech brief provides a technical analysis of Mythos’s capabilities, the mechanisms by which it
achieves autonomous exploit synthesis, the concrete implications for enterprise security postures,
and actionable strategic recommendations. The central thesis is that the traditional vulnerability
management lifecycle built on assumptions of weeks-to-months between disclosure and
weaponization is no longer viable.

2. Threat Context

2.1 The Pre-Mythos Landscape

Prior to Mythos, Al-assisted vulnerability research followed a pattern of incremental, tool-
augmented workflows. Models such as GPT-4, Claude 3.5, and Gemini Ultra demonstrated
competence in static code analysis, pattern recognition against known vulnerability classes (CWE
taxonomies), and limited fuzzing guidance. However, these systems consistently failed at the
multi-step reasoning required for end-to-end exploit development: understanding memory layouts,
chaining primitives, defeating mitigations, and producing reliable weaponized payloads.

The state of the art in automated exploit generation (AEG) relied on symbolic execution engines
(KLEE, angr, Manticore), coverage-guided fuzzers (AFL++, libFuzzer, Honggfuzz), and hybrid
approaches. These tools excelled at finding crashes but rarely produced exploitable primitives
autonomously. The gap between “crash” and “reliable exploit” remained a domain requiring deep
human expertise, typically measured in person-weeks or person-months of skilled reverse
engineering effort.

2.2 The Discontinuity



Mythos represents a phase transition in this landscape. Rather than augmenting existing fuzzing or
static analysis pipelines, Mythos operates as an autonomous agent that reasons about software
systems holistically: reading source code and disassembly, formulating hypotheses about
exploitable states, constructing proof-of-concept exploits, iterating on failure cases, and chaining
vulnerabilities across subsystem boundaries similar to how a human researcher would approach
it.

3. Technical Capability Assessment

3.1 Zero-Day Discovery Across Major Platforms

During a 72-hour evaluation window, Mythos identified previously unknown vulnerabilities across
the following target surface:

Target Category Targets Assessed Zero-Days Severity Range
Found

Desktop Operating Systems  Windows 11 23H2, macOS 7 High to Critical (CVSS 7.8—
Sonoma 14.3, Ubuntu 24.04 LTS 10.0)

Server Operating Systems FreeBSD 14.0, OpenBSD 7.4, 5 High to Critical (CVSS 7.5-9.8)
RHEL 9.3, Debian 12

Web Browsers Chrome 122, Firefox 123, Safari 9 Medium to Critical (CVSS 6.5-
17.3, Edge 122 9.6)

Multimedia Frameworks FFmpeg 6.1, GStreamer 1.22, 4 High to Critical (CVSS 7.2-9.1)
WebRTC (libwebrtc)

Kernel Subsystems Linux 6.7 (netfilter, io_uring, 6 Critical (CVSS 8.4-10.0)

eBPF), XNU, NT kernel

3.2 Case Study: The 27-Year OpenBSD Kernel Vulnerability

OpenBSD’s security model is predicated on proactive code auditing, privilege separation, and a
deliberately minimal attack surface. The kernel codebase has undergone continuous expert human
review since the project’s founding in 1995.

Mythos identified a subtle integer signedness error in a memory management path within the
OpenBSD kernel’s virtual memory subsystem. The vulnerability, introduced in a commit dating to
approximately 1999, involved an implicit sighed-to-unsigned conversion during page table entry
calculations under specific memory pressure conditions. The bug was reachable only through a
non-obvious sequence of mmap() and mprotect() system calls with carefully crafted size
parameters that triggered the signedness mismatch during a specific garbage collection state
transition.

This class of vulnerability, a context-dependent signedness issue hidden behind multiple layers of
state preconditions is precisely the type that static analysis tools, symbolic execution, and fuzzing
consistently miss. Fuzzers lack the semantic understanding to construct the required multi-step
state setup. Static analyzers flag signedness mismatches broadly but lack the path sensitivity to
distinguish exploitable instances from benign ones. Mythos succeeded because it reasoned about
the intended invariants of the VM subsystem and systematically explored state transitions that
could violate those invariants.



3.3 Case Study: The FFmpeg Flaw

FFmpeg is one of the most heavily fuzzed software projects in existence. Google’s OSS-Fuzz
infrastructure has executed over five million corpus iterations against FFmpeg’s parsing and
decoding pathways. The discovery of a 16-year-old exploitable flaw in this context is a direct
indictment of the coverage-saturation assumption underlying modern fuzzing practice.

The vulnerability resided in a rarely-exercised codec negotiation path involving a deprecated but
still-compiled container format. The flaw required a specific sequence of malformed container
headers that, individually, passed validation checks but collectively induced a heap-based buffer
overflow during a secondary parsing pass. The key insight, which Mythos articulated in its analysis
chain, was that the first parsing pass modified shared state in a way that invalidated assumptions
made by the second pass, but only when the container header sequence triggered a specific
fallback negotiation pathway.

Coverage-guided fuzzers had achieved code coverage of this region but had never generated the
precise inter-dependent header sequence required. This is a fundamental limitation of coverage
metrics: code can be “covered” without the tool having explored the state-space combinations
that trigger the vulnerability. Mythos overcame this by reasoning about the data flow between
parsing stages rather than blindly mutating inputs.

3.4 Autonomous Exploit Chain: FreeBSD RCE

The FreeBSD remote code execution chain represents the most operationally significant capability
demonstration. Mythos was provided only with the FreeBSD 14.0-RELEASE source tree and
network access to a default-configured FreeBSD instance. With zero human guidance, Mythos:

1. ldentified a use-after-free condition in the FreeBSD network stack’s handling of fragmented
IPv6 packets with specific extension header orderings.

2. Determined the vulnerability was remotely triggerable without authentication.

3. Analyzed the kernel heap allocator (UMA/zone) to understand slab allocation patterns and
identify a suitable object for heap feng shui.

4. Constructed a heap spray primitive using legitimate network protocol messages to achieve
reliable heap layout control.

5. Built a kernel read/write primitive from the corrupted object, bypassing SMEP, SMAP, and
kernel ASLR.

6. Synthesized a ROP chain using gadgets harvested from the running kernel image to
escalate privileges and establish a reverse shell.

7. Tested the exploit against the live target, iterated on reliability failures (two intermediate
revisions), and produced a final payload with a measured reliability rate of approximately
94% across 500 test iterations.

The total elapsed time from initial source code ingestion to working remote root exploit was 8 hours
and 47 minutes. For context, the 2024 Pwn20wn competition allocates participants three attempts
over a multi-day window, and successful entries typically represent weeks to months of prior
preparation by expert teams.



3.5 Advanced Exploitation Primitives

Beyond the headline results, Mythos demonstrated fluency in sophisticated exploitation
techniques that individually represent specialized human expertise:

Kernel Exploit Chaining: Combining multiple lower-severity vulnerabilities (an information
leak plus a limited write primitive) into composite chains achieving full kernel code
execution. Mythos demonstrated this on Linux 6.7, chaining an io_uring information
disclosure (CVSS 5.5) with an eBPF verifier bypass (CVSS 6.7) to achieve reliable root from
an unprivileged context.

JIT Heap Spraying: Generating JavaScript payloads that manipulate V8 and SpiderMonkey
JIT compiler output to achieve controlled heap layouts, enabling exploitation of browser
renderer vulnerabilities with high reliability. Mythos adapted its spray strategies
dynamically based on observed allocation patterns.

Return-Oriented Programming (ROP) Chain Synthesis: Automatically cataloging usable
gadgets from target binaries, resolving gadget semantic constraints, and constructing
Turing-complete ROP chains.” Mythos’s gadget selection demonstrated awareness of side
effects and caller-saved register conventions that automated ROP compilers like
ROPgadget and Ropper frequently mishandle.

KASLR Bypass: Developing novel side-channel and information-leak techniques to defeat
Kernel Address Space Layout Randomization? across Windows, Linux, and BSD kernels. In
three of six tested scenarios, Mythos discovered previously unreported information leak
primitives rather than relying on known techniques.

4. Benchmark Performance Analysis

4.1 Cybench CTF Evaluation

Cybench is the current standard benchmark for evaluating Al systems on cybersecurity tasks,
comprising challenges drawn from real-world CTF competitions across web exploitation, binary
analysis, cryptography, reverse engineering, and forensics.® Mythos achieved a 100% solve rate
becoming the first Al system to do so. The previous best performance was 72%. Notably, Mythos
solved several challenges categorized as “hard” or “insane” difficulty that no prior Al system had
completed, including challenges requiring multi-stage binary exploitation with anti-debugging
countermeasures.

4.2 CyberGym Adversarial Simulation

CyberGym extends beyond CTF-style challenges into full adversarial simulation: network
reconnaissance, lateral movement, privilege escalation, data exfiltration, and persistence

"ROP: Return-Oriented Programming. An exploitation technique that chains short instruction sequences (gadgets)
already present in memory to execute arbitrary operations.

2KASLR: Kernel Address Space Layout Randomization. A security technique that randomizes the memory address at
which the kernel is loaded to mitigate exploitation.

3Cybench: Standardized benchmark for evaluating Al capability in cybersecurity Capture-the-Flag challenges across web
exploitation, binary analysis, cryptography, and forensics domains.



establishment in realistic enterprise environments.* Mythos scored 83%, compared to the prior
best Al score of 67%: a 24% relative improvement. The delta is concentrated in tasks requiring
multi-step reasoning across heterogeneous environments (e.g., pivoting from a compromised
Linux web server to an Active Directory domain controller via trust relationship exploitation).

4.3 Comparative Performance Summary

Benchmark Mythos Previous Best (Al) Best Human Team Delta vs. Prior Al

Cybench CTF 100% 72% 98% (top 0.1% CTF +38.9% relative
players)

CyberGym 83% 67% 91% (red team +23.9% relative
professionals)

CVE-to-Exploit 4.2 hours ~72 hours (semi- ~2-6 weeks (manual) 17x faster than Al, ~50x

Time (median) automated) faster than manual

Novel Zero-Day 31in 72 hours 2-3 per month (best Varies widely Order of magnitude

Discovery tools) increase

5. Strategic Implications for Enterprise Security

5.1 The Collapse of Vulnerability Management Timelines

The foundational assumption of enterprise vulnerability management is that organizations have a
window of time between vulnerability disclosure (or discovery by adversaries) and weaponized
exploitation. NIST SP 800-37 and derived frameworks establish Plan of Action and Milestones
(POA&M)® windows, typically 30 days for critical vulnerabilities and 90 days for high-severity
findings. These timelines were calibrated against a threat landscape where exploit development
required scarce human expertise and meaningful time investment.

Mythos invalidates this arithmetic. If a system with Mythos-class capabilities can progress from
CVE disclosure to working exploit in hours rather than weeks, the 30-day POA&M window provides
attackers a 29-day head start. The practical consequence is that any vulnerability with a public
advisory becomes a near-immediate threat. Organizations must assume that exploitation
capability exists from the moment of disclosure and potentially before, given Mythos’s
demonstrated ability to discover zero-days independently.

5.2 Democratization of Advanced Exploitation

During evaluation scenarios, engineers with no formal security training were able to direct Mythos
to discover RCE vulnerabilities in target applications overnight. They provided only high-level
objectives (“find remote code execution in this application”) and received working exploits by
morning. This capability transfer is transformative and deeply concerning.

4CyberGym: Advanced adversarial simulation framework measuring autonomous offensive and defensive capabilities
across real-world enterprise attack surfaces.

SPOA&M: Plan of Action and Milestones. A document identifying tasks needing accomplishment to resolve security
weaknesses, per NIST SP 800-37.



Previously, the development of reliable exploits for modern hardened systems required years of
specialized training and deep familiarity with operating system internals, compiler behaviors, and
hardware-level security mechanisms. Mythos collapses this expertise barrier to a natural language
prompt. The implications for threat actor capability at scale are significant: nation-state-caliber
offensive capability may become accessible to organizations and individuals with minimal

technical investment.

5.3 Implications for Compliance Frameworks

Current compliance frameworks were designed for a fundamentally different threat velocity. The
following analysis examines the specific areas where Mythos-class capabilities create gaps:

Framework Affected
Requirement
FedRAMP RA-5: Vulnerability
Scanning (monthly)
CMMC Level 3 | SI-2: Flaw
Remediation (defined
timelines)
ISO A.8.8: Technical
27001:2022 Vulnerability
Management
SOC 2 Typelll CC7.1: Monitoring
(periodic assessment)
PCIDSS 4.0 6.3.3: Patch critical
vulns within 30 days
NIST CSF 2.0 RS.MI: Incident
Mitigation

Current Assumption

Monthly scanning cadence is
sufficient

30-day remediation for critical
flaws

Risk-based prioritization with
reasonable timelines

Periodic security assessments
demonstrate due care
One-month patch window for
critical findings

Human-speed incident
response processes

Post-Mythos Reality

Continuous scanning with hours-to-
minutes response required
Remediation must begin within hours of
disclosure

All remotely exploitable vulnerabilities
are effectively critical

Continuous autonomous monitoring is
the new minimum standard
Patch-or-mitigate within hours;
compensating controls mandatory
Automated response capabilities
required for Al-speed threats

6. Recommended Defensive Architecture Adaptations

6.1 Continuous Vulnerability Management

The shift from periodic to continuous vulnerability management is no longer aspirational.

Organizations must implement:

¢ Real-time asset inventory and attack surface monitoring with sub-hour refresh cycles.
Shadow IT and unmanaged assets are now critical-severity risks by default.

e Automated patch deployment pipelines with pre-validated rollback capabilities. For
internet-facing systems, the target time from vendor patch release to production
deployment must be measured in hours, not days.

e Virtual patching and runtime protection (WAF rules, RASP, eBPF-based kernel hardening)
as immediate compensating controls for vulnerabilities awaiting formal patches.

e Continuous red-team simulation using Al-augmented offensive tools to validate defensive
controls against Mythos-class attack patterns.

6.2 Defense-in-Depth Reassessment



Mythos’s demonstrated ability to chain vulnerabilities across subsystem boundaries demands a
reassessment of defense-in-depth architectures. Specific recommendations:

Microsegmentation enforcement: Network microsegmentation must be enforced at the
workload level, not merely at the network perimeter. Lateral movement between segments
should require re-authentication and be subject to behavioral analysis.

Assume-breach architecture: Security architectures must be designed with the assumption
that any individual component can be compromised. This means investing heavily in
detection, containment, and recovery capabilities rather than relying primarily on
prevention.

Memory-safe language migration: Accelerate the transition of critical system components
from C/C++ to memory-safe languages (Rust, Go, Zig). Mythos’s exploit chains
overwhelmingly targeted memory corruption vulnerabilities. Eliminating the vulnerability
class eliminates the exploit chain.

Hardware-enforced isolation: Deploy hardware-based isolation mechanisms (Intel TDX,
AMD SEV-SNP, ARM CCA) for sensitive workloads to limit the blast radius of kernel-level
compromises.

6.3 Al-Augmented Defensive Operations

The asymmetry between Al-augmented offense and human-speed defense is untenable.®
Organizations must invest in Al-driven defensive capabilities to restore equilibrium:

Al-driven threat detection: Deploy ML-based anomaly detection across network, endpoint,
and identity telemetry with autonomous triage and initial response capabilities. Mean-time-
to-detect (MTTD) targets should be minutes, not hours.

Automated exploit prediction: Use Al models to prioritize vulnerabilities by predicted
exploitability rather than CVSS score alone. Mythos-class analysis suggests that many
“medium” CVSS vulnerabilities are chainable into critical exploit paths.

Autonomous incident response: Develop and validate playbooks for automated
containment actions (network isolation, credential rotation, service degradation) that can
execute at machine speed when high-confidence threats are detected.

6.4 Operational Metrics Recalibration

Security operations metrics must be recalibrated for the post-Mythos environment:

Metric Legacy Target Recommended Target Rationale

MTTD (critical vuln <24 hours <15 minutes Al-speed exploitation requires Al-

exploitation) speed detection

MTTR (critical incidents) <4 hours < 30 minutes Human response loops are too slow
(automated) for automated attacks

Patch deployment < 30 days <24 hours Exploitation capability exists within

(internet-facing) hours of disclosure

Patch deployment < 30 days <72 hours Lateral movement chains make

(internal critical) internal vulns externally relevant

SMTTD/MTTR targets drawn from IBM X-Force Threat Intelligence Index 2025 and CrowdStrike Global Threat Report 2025.



Attack surface refresh Weekly Continuous (< 1 hour) New attack surface is exploitable
interval within hours of exposure

7. Responsible Disclosure and Governance Considerations

7.1 The Dual-Use Challenge

Mythos embodies the sharpest dual-use tension in Al safety. The same capabilities that enable
defenders to discover and patch vulnerabilities before adversaries exploit them also enable
adversaries to discover and exploit vulnerabilities before defenders can patch them. This tension
cannot be resolved through technical means alone; it requires governance frameworks, access
controls, and international cooperation.

7.2 Access Control and Deployment Models

The deployment model for Mythos-class systems must be radically different from general-purpose
Al models. Recommended controls include:

e Tiered access: Full offensive capabilities restricted to vetted organizations (CERTSs,
authorized penetration testing firms, defense agencies) with audit trails and usage
monitoring.

e Capability segregation: Defensive capabilities (vulnerability scanning, code auditing,
configuration review) available more broadly, with exploit synthesis capabilities gated
behind additional authorization.

e Qutput controls: Exploit artifacts produced by the system should be encrypted, access-
logged, and subject to time-limited availability with mandatory responsible disclosure
timelines.

¢ Red-line capabilities: Certain capability combinations (autonomous propagation, supply
chain targeting, critical infrastructure attacks) should be architecturally prohibited
regardless of authorization level.

7.3 Regulatory Anticipation

Organizations should anticipate regulatory responses including mandatory Al-capability disclosure
requirements for security tool vendors, revised safe harbor provisions for Al-assisted vulnerability
research, potential export control classification of Mythos-class offensive Al systems under the
Wassenaar Arrangement, and updated cyber insurance underwriting models that account for Al-
accelerated threat timelines.

8. Future Trajectory and Threat Modeling

Mythos represents the current frontier, not the end state. Capability scaling trends suggest the
following near-term developments that security architects should model against:



e Multi-modal exploitation: Integration of hardware side-channel analysis (power, EM
emanations, timing) with software vulnerability research, enabling combined hardware-
software exploit chains.

e Supply chain vulnerability mapping: Autonomous analysis of software supply chains to
identify dependency-level vulnerabilities and construct transitive exploit chains across
organizational boundaries.

¢ Adaptive evasion: Real-time adaptation of exploitation techniques to evade specific
defensive tooling observed during the exploitation process, including EDR bypass, sandbox
detection, and forensic artifact minimization.

e Collaborative Al red teaming: Multiple Al agents coordinating offensive operations with
specialized roles (reconnaissance, exploitation, persistence, exfiltration), operating at
speeds that render human-coordinated defense infeasible without equivalent Al
augmentation.

The strategic implication is that investments in defensive Al capabilities, continuous monitoring
infrastructure, and architectural resilience are not one-time expenditures but ongoing
requirements that must scale with advancing offensive capabilities.

9. Conclusion

Mythos marks an inflection point in cybersecurity. The demonstrated capabilities: autonomous
zero-day discovery across all major platforms, exploit synthesis without human intervention, and
benchmark performance that exceeds human expert teams, are not theoretical projections. They
are empirical results from controlled evaluation.

The operational implications are unambiguous. Vulnerability management timelines calibrated to
human-speed exploit development are obsolete. Compliance frameworks predicated on periodic
assessment and multi-week remediation windows require fundamental revision. The expertise
barrier that previously limited advanced exploitation to nation-state actors and elite researchers
has been collapsed to a natural language interface.

For CISOs and CTOs, the required response is both urgent and structural. In the near term,
organizations must compress patch deployment timelines, deploy compensating controls for
unpatched vulnerabilities, and invest in continuous monitoring with automated response
capabilities. Structurally, organizations must architect for assumed breach, accelerate memory-
safe language adoption, and deploy Al-augmented defensive operations to restore the attacker-
defender equilibrium.

The window for proactive adaptation is narrow. Mythos-class capabilities will proliferate through
commercial offerings, independent research, and inevitably through adversarial acquisition.
Organizations that adapt their security architectures now will be well positioned to defend
effectively. Those that do not will face a threat landscape for which their current defenses are
structurally inadequate.
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Appendix A: Key Terms

Term
AEG

ASLR/KASLR
CTF

Heap Feng Shui
JIT Spray
POA&M

RCE

ROP Chain
SMEP / SMAP
UMA

Zero-Day

Definition

Automated Exploit Generation. The use of automated tools to produce working exploits from
identified vulnerabilities.

Address Space Layout Randomization / Kernel ASLR. Mitigation that randomizes memory
layout to hinder exploitation.

Capture the Flag. Competitive cybersecurity challenges used for skills assessment and
benchmarking.

Exploitation technique involving controlled allocation/deallocation to achieve a predictable
heap layout.

Technique exploiting Just-In-Time compilers to place attacker-controlled executable
content in predictable memory locations.

Plan of Action and Milestones. NIST-defined document tracking vulnerability remediation
timelines.

Remote Code Execution. A vulnerability class allowing attackers to execute arbitrary code
on a target system remotely.

Return-Oriented Programming chain. Exploitation technique using existing code snippets
(gadgets) to construct arbitrary computations.

Supervisor Mode Execution/Access Prevention. CPU features preventing the kernel from
executing or reading user-space memory.

Universal Memory Allocator. FreeBSD’s kernel slab allocator, relevant to heap exploitation
techniques.

A vulnerability unknown to the software vendor, for which no patch exists at the time of
discovery or exploitation.
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