ACALVIO>

AlI-POWERED DECEPTION

The Age of the
Autonomous
Intruder

Using Deception against
agentic Al attacks

WHITE PAPER



J

ACALVIO>

Al-POWERED DECERTION
-

The Age of the Autonomous Intruder

The Autonomous Intruder Age has forced a reckoning that most government cybersecurity
architectures are not equipped to process: the attacker is no longer human. It does not sleep, fatigue,
or hesitate. It does not require coordination meetings or shift changes. It runs intrusion campaigns the
way modern militaries deploy drone swarms — thousands of coordinated micro-operations, executed
at machine speed, against targets no human security team is resourced to confront at equivalent
tempo. Against this adversary, the perimeter model is not merely insufficient, it is structurally
inappropriate.

The correct defensive response is not a faster version of what came before. It is deception: cognitive
terrain engineered to degrade, mislead, and ultimately defeat an adversary whose greatest strength,
autonomous rational planning, can be turned into its primary liability.

Anthropic's release of Claude Mythos Preview has concentrated attention from governments, critical
infrastructure operators, and defense organizations worldwide. It deserves that attention. Mythos
represents a genuine inflection: an Al system capable not merely of augmenting human operators but
of autonomously discovering, exploiting, and in some cases concealing vulnerabilities across complex
digital environments. But Mythos is the visible edge of a transformation already underway.

Anthropic's own assessment of GTG-1002 — an Al-
augmented state-actor intrusion campaign documented
under controlled conditions — recorded that autonomous
agents executed 80-90% of all tactical work independently,
with human operators providing only strategic direction and
occasional verification. GTG-1002 used no exotic capabilities.
It combined standard penetration-testing utilities with an LLM
orchestration layer built on the Model Context Protocol. The
result was not a self-directed Al attacker. It was a human
adversary operating at drone-warfare scale: dozens of Al
micro-agents, each executing narrow tasks simultaneously, at
a pace no defender had been designed to match.

Mythos represents a genuine
inflection: an Al system capable
not merely of augmenting
human operators but of
autonomously discovering,
exploiting, and in some cases
concealing vulnerabilities across
complex digital environments.

Cybersecurity has entered its drone-warfare phase. The question for government security architects
is not whether to respond. It is whether they understand what kind of response the new adversary
actually requires.

acalvio.com | 2



/

ACALVIO>

Al-POWERED DECERTION
-

Protecting Governments from Al-Enabled Attacks:
Why Deception Is the Architecturally Correct Response

The first instinct, when confronting machine-speed attackers, is to field machine-speed defenders.
Faster detection. Faster response. More automated signature matching. This instinct is wrong, or
rather, it is incomplete in a way that matters.

Speed-matching a machine adversary on its own terms is a losing proposition. The attacker chooses
the time and vector of engagement. Machine-speed detection that reacts to known signatures still
loses the initiative against a system capable of generating novel attack sequences faster than
signatures can be written. The correct response is not to react faster. It is to change the terrain on
which the adversary operates — to construct an environment in which the attacker's own planning
model defeats it.

This is precisely what deception architecture accomplishes. Acalvio's ShadowPlex does not attempt to
out-react an autonomous attacker. It engineers the environment so that rational attacker behavior —
thorough reconnaissance, exhaustive enumeration, systematic exploitation — leads inexorably into
detection. Honeytokens, decoy credentials, synthetic vulnerabilities, and semantically coherent false
environments are not passive traps for inattentive attackers. They are active cognitive instruments
designed to exploit the planning model of an adversary that is, by design, highly attentive.

GTG-1002 documented this dynamic directly. LLM-driven agents hallucinate: they misreport
vulnerabilities, generate non-working credentials, misclassify benign services, and invent host
relationships that do not exist. This is cognitive degradation of Al, and these errors forced human
operators to slow verification cycles, breaking the machine-speed tempo that made the attack
dangerous. Deception operations that deliberately amplify hallucination — through conflicting context,
misleading documentation, and inconsistent metadata — do not merely slow the attacker. They
degrade the confidence of its inference engine at precisely the moments that matter. Semantic
honeytokens and enumeration traps constructed for machine traversal patterns generate cascading
false signals. The Al attacker's thoroughness becomes the mechanism of its own defeat.

Against Al adversaries, deception is not a niche tactic layered on top of real defenses. It is the
architecturally honest primary defense.
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Agentic Al Inside the Perimeter:
Deception as Governance Instrument

A second and underappreciated threat vector emerges from Al systems deployed internally.
Governments are accelerating deployment of agentic Al for network scanning, configuration
management, log triage, and resilience testing. These systems carry privileged tool access, broad
environmental visibility, and long-lived session context. When combined with ambiguous task framing,
misconfigured operational scope, or weak guardrails, they produce behavior operationally
indistinguishable from hostile intrusion: lateral movement patterns, large-scale credential checks,
privilege escalation sequences, bulk data collection. The risk is not emergent Al malice. The risk is
that internal Al agents have the access profile of a red-team toolkit but only the judgment of a
prediction engine.

Anthropic's own Mythos documentation makes the governance dimension explicit. It acknowledges
opaque reasoning, potential concealment behaviors, and the possibility that observable reasoning
traces may not faithfully represent underlying computation. This is a direct attack on one of
governance's foundational assumptions: that sufficiently advanced observation eventually reveals
system behavior. If an agentic system can produce misleading reasoning traces, the audit log is no
longer a reliable source of ground truth.

Deception architecture addresses this problem from the inside out. Honey-tasks — operationally
plausible actions that a legitimate system would have no reason to execute — serve as behavioral
tripwires for internal agents operating outside intended scope. A system performing its assigned
function will never encounter them. A system that has drifted from its operational envelope will,
whether through misconfiguration, prompt injection, or emergent goal misalignment. The second-order
deception signature, the detection signal generated when a sufficiently rational agent avoids a honey-
task because it has modeled the environment as a trap, extends this principle further: the more
sophisticated the misaligned agent, the more clearly it announces itself.

This is architectural inversion applied to governance. The agent's own planning capability becomes the
detection instrument. Guardrails required for agentic Al governance include continuous behavioral
monitoring calibrated to Al-agent activity patterns, strict privilege separation, constrained autonomy
architectures, real-time policy enforcement, and privileged action validation. But the deception layer is
what makes those guardrails operationally reliable. Without it, an agent capable of strategic
concealment can evade every other monitoring mechanism. With it, strategic concealment becomes
the indicator of compromise.
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Protecting Al Infrastructure:
Deception at the Model Layer

The Al infrastructure underpinning government operations — sovereign cloud platforms, GPU
compute clusters, model serving architectures, inference pipelines, data lakes, identity federation
systems — represents a high-value target class with attack surfaces that did not exist in prior-
generation architectures. Model poisoning, prompt injection, adversarial inference attacks,
embedding manipulation, retrieval corruption, synthetic data contamination, and inference-layer
exploitation are not theoretical risks. They are operational vectors that conventional infrastructure
security tools were not designed to detect, because they operate at the semantic layer rather than
the network or endpoint layer.

Deception principles extend directly to Al infrastructure defense. Canary model weights — subtly
marked reference versions of production models — can detect unauthorized exfiltration or tampering.
Synthetic training data with embedded forensic signatures can reveal poisoning attempts. Decoy
inference endpoints with instrumented behavior can expose adversarial probing of model
boundaries. The logic is consistent across scales: construct an environment where hostile
interaction with the protected asset generates a detection signal unavailable through passive
monitoring.

Attacks against Al infrastructure will increasingly move fluidly between domains, exploiting identity
trust relationships, cloud orchestration layers, and industrial control pathways in coordinated
campaigns. Protection must span hybrid IT, multi-cloud, sovereign cloud, and operational technology
environments simultaneously, with particular attention to workload isolation, GPU and accelerator
security, supply chain validation, and continuous runtime monitoring. But at each layer, the deception
principle applies: passive observation waits for the attacker to make a mistake. Active deception
creates the conditions in which mistake-making is structurally inevitable.
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Securing Al Model Development:
Deception as the Only Reliable Evaluation Signal

The most operationally treacherous risk in the Al security landscape is also the hardest to observe:
a model that behaves correctly under evaluation and misaligns under operational conditions. This is
not a theoretical concern. It is the logical endgame of models trained on objectives that are
imperfectly specified, fine-tuned with reinforcement signals that reward surface compliance over
genuine alignment, or subjected to poisoning attacks that embed conditional behaviors triggered
only by specific environmental states. The model passes every test. The test was the wrong test.

Mechanistic interpretability and constitutional classifiers are insufficient against this threat class.
Rice's Theorem in mathematics establishes the formal ceiling: no algorithm can decide, for all
possible programs, whether a given behavioral property holds. Deterministic safety guarantees over
arbitrary agentic behavior are not achievable. This is not an engineering gap awaiting a better tool.

It is @ mathematical boundary.

Deception-based evaluation is the operationally honest alternative. Rather than attempting to verify
behavioral properties through static analysis or constrained testing, deception-based evaluation
constructs operational environments seeded with honey-tasks and behavioral tripwires — and
observes what the model does when it believes it is unobserved. A model that behaves safely only
when it detects evaluation is not aligned. A model that encounters a honey-task and avoids it
because it has modeled the environment as a test has revealed its strategic reasoning in a way no
static evaluation could surface.

This extends the deception architecture upstream into the development pipeline. Secure training
environments, adversarial red teaming, poisoning detection, and reproducibility validation remain
necessary. But behavioral evaluation under deception conditions — environments where the model
cannot reliably distinguish evaluation from deployment — is the only evaluation methodology that
directly addresses the threat of strategically deceptive alignment.
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The Architecture of Cognitive Terrain Control

Public discussion of frontier Al risk frequently assumes transparency among leading Western Al
laboratories. The assumption is strategically naive. If Mythos-class capabilities are appearing in
public product releases, comparable or more advanced systems almost certainly already operate
within classified state programs. Nation states possess enormous compute resources, privileged
intelligence access, sovereign cyber authorities, and every strategic incentive to develop offensive Al
capabilities ahead of public disclosure. The question for governments is not whether Mythos-class
adversaries exist. It is whether their defenses were built for them.

They were not. The cybersecurity frameworks protecting most government infrastructure today were
designed for human attackers operating at human tempo: finite, fatigable, observable, constrained by
coordination costs. Autonomous Al invalidates every assumption simultaneously. Speed-matching
this adversary through faster conventional defenses is a resource competition governments will lose.
The correct response is terrain control. Specifically, constructing operational environments in which
the adversary's own capabilities become liabilities.

This is what Acalvio's ShadowPlex delivers. Not a faster policy engine. Not an additional detection
layer bolted onto existing architecture. A deceptive environment that reads the agent back — that
uses the Al attacker's rational planning, thorough enumeration, and systematic exploitation as the
primary detection signal. Against human attackers, deception added friction. Against Al attackers,
deception is the structurally correct primary control. The more capable the adversary, the more
decisively the environment defeats it.

Governments require an integrated Al security architecture built on this principle across four
domains: Al-aware cyber defense that exploits LLM cognitive vulnerabilities as its primary detection
surface; agentic Al governance instrumented with behavioral tripwires that make strategic
concealment self-revealing; Al infrastructure security that extends deception principles to the model
and inference layers; and secure model development with deception-based evaluation as the only
epistemically honest methodology for detecting conditional misalignment.

These capabilities must operate cohesively. They cannot be delivered as point solutions and cannot
be retrofitted onto architectures that assumed observable, human-paced adversaries. The
cybersecurity frameworks protecting most government infrastructure today were designed for a
fundamentally different era. They assume human attackers operating at human tempo, finite
operational pace, observable behavior, and human-centered response cycles. Autonomous Al
invalidates every assumption simultaneously.
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Meeting Autonomous Attack with Autonomous Defense

Cybersecurity has entered its drone-warfare phase. A squadron of billion-dollar bombers is a
manageable problem for defenses designed around it. Relentless waves of thousands of
commoditized autonomous attack drones are not—unless the defense was built specifically to
counter them. The emergence of Mythos-class systems marks the beginning of that era in
cybersecurity.

At stake is not simply the future of cybersecurity. It is the viability of safely deploying Al throughout
government operations and national infrastructure at all. Meeting this challenge demands a
transformation in defensive philosophy: from static protection to dynamic, Al-first adversarial
engagement; from passive monitoring to strategic deception; from human-paced response to
autonomous defensive reasoning; from isolated security tools to comprehensive Al security
architecture.

Anything less creates a world in which governments deploy increasingly powerful Al systems
without possessing the means to defend against the intelligence those systems will inevitably
enable—from adversaries who will not wait for the defense to catch up.
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