Stability Engineering — Volume 9

117-203-D Cybersecurity, Cognitive Security and Cognitive Stability

The Maturity Continuum

Introduction — Three Different Questions About an Al Enterprise

As enterprise computing evolves from deterministic software toward autonomous, adaptive and
increasingly interconnected cognitive actants, the nature of the problem being protected changes.

Traditional cybersecurity arose around an essential question:
e (Can we protect computational assets from malicious or unauthorized action?
Agentic Al introduces another:
e Can we protect cognition itself from manipulation, corruption, deception or unauthorized
redirection?

But machine-speed Complex Adaptive Systems introduce a third question that neither of the first two
necessarily answers:
e Can perfectly legitimate cognitive actants interact with one another without producing unstable
system dynamics?
o These are related problems.
e They are not the same problem.
e  GUDIYA therefore proposes a maturity continuum:

Cybersecurity — CognitiveSecurity — CognitiveStability

o This should not be interpreted as one discipline replacing another.

e Each successive layer inherits the necessity of the previous layer while addressing a failure class
that the previous layer cannot completely see.

e The future Al enterprise may require all three simultaneously.

1. Stage One — Cybersecurity

e Cybersecurity developed around protecting:
o computers,

networks,

1dentities,

applications,

databases,

infrastructure,
O communications.

e Its adversarial model is familiar.

e There is some protected asset:

O O O O O

A
and some actor attempts:
UnauthorizedAction(A)

e The cybersecurity system asks questions such as:
o Who are you?
o Are you authorized?
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Has this system been compromised?

Is this traffic malicious?

Has someone exploited a vulnerability?

Are credentials being stolen?

Is data being exfiltrated?

This is indispensable infrastructure for the digital enterprise.
Nothing about GUDIYA eliminates its importance.

O O O O O

2. Cybersecurity's Fundamental Object

A simplified abstraction is:
|Cybersecurity — ProtectTheComputationalAsset

Security architecture therefore surrounds assets with mechanisms including:
Identity + Authentication + Authorization + Encryption + Segmentation + Detection +
Response
The protected object is typically identifiable.
o Aserver.
An endpoint.
A user account.
An application.
A database.
A network.
o AnAPL
The objective is to preserve properties such as confidentiality, integrity and availability against
threats.

O O O O O

3. Al Changes the Nature of the Asset

An autonomous cognitive actant is different from conventional deterministic software.

It may:

interpret ambiguous information,
reason,

plan,

invoke tools,

delegate,

maintain objectives,

interact with other agents,
modify its strategy,

operate over extended periods.

Therefore the enterprise must protect something beyond the machine on which cognition
executes.
It must increasingly protect:

|TheCognitiveProcess

This begins the transition toward Cognitive Security.

4. Stage Two — Cognitive Security

Cognitive Security asks:
Can the cognition of an actant be manipulated, deceived, redirected, corrupted or exploited?
The target is no longer merely:
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Computer
but:

Interpretation + Reasoning + Context + Objective + Decision

e Potential problems include:

o prompt injection,
poisoned context,
manipulated memory,
deceptive tool output,
objective hijacking,
adversarial persuasion,
compromised retrieval,
cognitive field manipulation.
e The machine may remain technically uncompromised.
e Yet its cognition may have been altered.

O O O O O O O

5. A Secure Computer Can Host Compromised Cognition

e This is the conceptual transition.
e Imagine an agent running on:
o patched infrastructure,
o authenticated networks,
o encrypted communication,
o correctly configured IAM,
o uncompromised hardware.
e Traditional cybersecurity may correctly report:
CyberSecurityStatus = Healthy
e Yet malicious information causes the agent to reinterpret its objective.
o Then:
Infrastructurelntegrity = TRUE
while:
Cognitivelntegrity = FALSE
e Nothing contradictory has occurred.
o The two disciplines are observing different objects.
o Thus:

| CyberSecure =/CognitivelySecure |

6. Agentic Cybersecurity Begins Bridging the Gap

e The recent NVIDIA Nemotron/CrowdStrike architecture provides an instructive example of
cybersecurity itself becoming increasingly agentic.
e Offensive and defensive agents operate through an adaptive loop:

Attack — Telemetry — Reconstruction — Detection — Validation = Adaptation

e Rather than depending solely upon static controls, the system observes what actually happened
and adapts.
e This represents an important transition:
StaticDefense — AdaptiveDefense

and:
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HumanSpeedDefense - MachineSpeedDefense

e The development is highly relevant to GUDIYA because it confirms an important premise:
o Once the environment adapts at machine speed, its protective infrastructure must
increasingly adapt at machine speed as well.

7. External Observation Becomes Essential

e Another important lesson from adaptive agentic cybersecurity is that an agent's own description
of what occurred cannot necessarily be treated as authoritative.
e Independent telemetry matters.
e Thus:
AgentSelfReport # AuthoritativeReality
e Instead:
AgentObservation + SystemTelemetry + IndependentValidation

provide stronger evidence.
e This resonates directly with GUDIYA's:
Cognitive Reference Diversity
and:
Assured Cognitive Orientation
e The actant should not be its own sole reference.

8. But Another Failure Class Remains

e Now imagine an entirely different scenario.

e There is:
NoAttacker
NoMalware
NoPromptlnjection
NoCompromisedCredential
NoObjectiveHijacking

e Every participating agent is legitimate.

e Every action is authorized.

e Every model is behaving according to its intended objective.

e And yet the system becomes unstable.

e That introduces the third maturity stage: ‘Cognitive Stability’

9. Stage Three — Cognitive Stability

Cognitive Stability asks:
e (Can legitimate cognitive actants interact dynamically without producing undesirable emergent
system behavior?
e The failure mechanism is no longer necessarily:
Attack
or:
Manipulation

Two individually stable actants can form an unstable coupling.
Many individually stable actants can produce a systemic cascade.

It may simply be:
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Therefore:

|Stab1eComponents =/StableSystem
This is the fundamental CAS lesson upon which GUDIYA rests.

10. The Three Failure Classes

The distinction can be stated cleanly.
e Cybersecurity failure

[MaliciousOrUnauthorizedBehavior |
e Question: Is somebody doing something they should not be doing?

e Cognitive Security failure
| ManipulatedOrCorruptedCognition |

¢ Question: Has the cognitive process itself been deceived, redirected or compromised?

o Cognitive Stability failure
| LegitimateButUnstablelnteraction |

¢ Question: Are individually acceptable cognitive behaviors collectively producing unstable
dynamics?
e This third category is where GUDIYA's primary mission begins.

11. The Critical GUDIYA Proposition

Consider two agents:

A
and:
B
e Suppose:
Secure(A) = TRUE
Secure(B) = TRUE
e Suppose further:
Cognitivelntegrity(A) = TRUE
Cognitivelntegrity(B) = TRUE
And:
Authorized(A < B) = TRUE
o It still does not follow that:
Stable(A < B) = TRUE
e  Therefore:
CyberSecure(A) + CyberSecure(B) + CognitivelySecure(A) + CognitivelySecure(B) =/Stable(A B)|

This may be one of the foundational equations of Cognitive Stability Engineering.

12. Why?

Because instability can exist between the components.
Suppose Agent A responds to B.

B responds to C.

C responds to D.

D changes a shared state observed by A.

Now:
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A-B-C->D-A
Every action can be:
e legitimate,
e authenticated,
e authorized,

e rational.
Yet collectively the loop can generate:
PositiveFeedback
Oscillation
Synchronization
RunawayRecursion
DensityAmplification

EmergentGroupBehavior
No compromised agent is required.

13. Cybersecurity Envelopes the Actant

This allows an earlier GUDIYA proposition to be stated more precisely:
o Cybersecurity predominantly protects the actant and its computational boundaries.

o Stability Engineering must additionally protect the dynamics created by interactions among
actants.

In shorthand:

|Cybersecurity - Actant|

while:

|StabilityEngineering - Interaction|

Cognitive Security forms an important bridge because it protects the integrity of the cognition
participating in that interaction.

14. The Maturity Continuum

The progression can therefore be represented as:

‘Discipline HPrimary Object HPrimary Question HRepresentative F ailure‘
‘Cybersecurity HComputational asset Hls it secure? Hlntrusion / exploitation ‘
Cognitive Cognitive process Is its cognition trustworthy? | Manipulation /

Security corruption

Cognitive Dynamic interaction / Will the interaction remain Emergence / cascade
Stability system stable?

The protected object progressively expands:
Computer

!
Cognition
!

Interaction

!
| CognitiveField |

That is the maturity continuum.
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15. Static Configuration Becomes Progressively Less Sufficient

e Traditional security can configure substantial protection beforehand.
e For example:
Useryx — Databasey = DENY
¢ That rule may remain useful for months or years.
¢ Cognitive Stability is different.
e Suppose:
Ao B
was stable one minute ago.

e Now B has:

o accumulated new context,

o increased Cognitive Velocity,

o joined a synthetic group,

o acquired additional authority,

o entered an S2 region,

o encountered degraded reference.
¢ The same rendezvous may no longer have the same stability characteristics.
e Thus:

|StabilityEngineering = DynamicByDefault

e The system must continuously reassess its operating state.

16. Authentication Is Necessary but Insufficient

e Cybersecurity asks:
Who is B?
e Cognitive Security asks:
Can I trust B's cognition?
e GUDIYA asks:
What happens dynamically if A rendezvouses with B right now?
e That last phrase—
e “right now” —is critical.
o Stability is state-dependent.

17. Rendezvous Management Becomes the Stability Layer

e This is why GUDIYA's concept of: ‘Rendezvous Management’ becomes central.
e Every significant cognitive interaction becomes a candidate dynamic coupling:

A B

GUDIYA may need to consider:

e identities,
cognitive positions,
relative Cognitive Velocity,
Cognitive Attitude,
RM ratings,
authority,
persistent objectives,
surrounding Field state,
coupling topology,
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¢ Cognitive Combustibility,

e density trajectory.

e The purpose is not to determine whether A or B is malicious.
e The purpose is to determine whether:

¢ forms an acceptable dynamic interaction under current conditions.

18. Security Can Say YES While Stability Says WAIT

This produces an important operational possibility.

Cybersecurity evaluates:
YES

YES

Cognitive Security evaluates:
YES

But GUDIYA evaluates:

WAIT

Perhaps the Field is experiencing:

or:

or:

GUDIYA may therefore:
e delay,

rate-limit,

damp,

constrain,

reroute,

separate.

This is not denial for security reasons.
It is dynamic stability management.

Authenticated?

Authorized?

Cognitivelntegrity?

RendezvousStableNow?

CognitiveCombustibility T

GridCapacityMargin |

CognitiveVelocity T

19. Cognitive Combustibility Makes the Distinction Obvious

None is compromised.
But they possess:

Our recent ‘Dry Brush Actant’ concept provides an excellent example.
Imagine 1,000 perfectly legitimate agents.

HighAutonomy + HighConnectivity + HighAuthority + PersistentState
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20. Cognitive Density Amplification Strengthens the Case

They constitute highly combustible cognitive terrain.
An innocent S1 disturbance enters.
One agent responds.
Then another.
Then another.
The cascade recruits resources:
S1 — Entrainment — DensityAmplification
Cybersecurity may correctly report:
[NoAttackDetected|
Cognitive Security may correctly report:
| NoCognitiveManipulationDetected |

while GUDIYA reports:

|SZ — EmergingCascade|

All three systems can simultaneously be correct.

As the cascade travels, it may accumulate:
Information
Agents
Tools
Authority
Compute
PersistentState

The relevant question becomes:

What is this emerging structure becoming?

Traditional security may continue observing individually legitimate actions.

GUDIYA observes:

Dc(®) T
The Cognitive Density of the emerging structure is increasing.
This is a stability variable, not necessarily a security indicator.

21. The Three Layers See Different Things

Imagine an evolving multi-agent event.

Cybersecurity sees:
Access — ldentity — Permission — Threat
Cognitive Security sees:

Context — Interpretation — Objective — Manipulation

Cognitive Stability sees:

Coupling — Velocity — Feedback - Emergence

The same event can therefore produce three different—but complementary—telemetry streams.

22. Emergence is not synonymous with failure

GUDIYA should not treat emergence as inherently dangerous.
We have already distinguished undesirable emergence—Agentic Gangs, runaway feedback,
Cognitive Density Amplification, S1—S4 cascades—from constructive emergence, such as
dynamically assembled research teams and EGI-like collective intelligence.
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So Cognitive Stability asks two questions:
What is emerging?
and then:

Is the emergence dynamically desirable and stable?

That makes GUDIYA not merely an emergence suppressor, but potentially an emergence shepherd.

This actually exposes the deepest difference among the three disciplines
Cybersecurity has a comparatively intuitive desired state:
Attack — Prevent
Cognitive Security similarly tends toward:
Manipulation/Corruption — Prevent

But Cognitive Stability cannot say:

Emergence — Prevent

because emergence is an intrinsic and often valuable property of CAS.

Instead:
Enable/Shepherd constructive

Emergence — Observe — Characterize — Assess — { Stabilize/Damp unstable
Contain dangerous

That is a fundamentally different engineering philosophy.
Therefore we make this a canonical sentence:

Emergence Boundary

Cybersecurity and Cognitive Security may encounter emergent phenomena, but emergence is not
their defining engineering object. Cognitive Stability Engineering begins from the premise that
emergence is an expected property of machine-speed interacting cognitive actants and therefore
must be continuously observed, characterized and, where necessary, stabilized—without
suppressing constructive emergence.

And there is an even shorter formulation worth preserving;:

| Security asks: “What went wrong?”’

|Stabi1ity also asks: “What is becoming?”

That second question is quintessentially GUDIYA.

23. GUDIYA Should Consume Security Telemetry

The maturity continuum should not create silos.
Quite the opposite.
Cybersecurity systems can become important external references for GUDIYA.
For example:
CyberTelemetry
+CognitiveSecurityTelemetry
+AgentTelemetry
+RendezvousTelemetry
+CCS/CPS
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+FieldTopology
!

AssuredCognitiveFieldAwareness

e Security systems therefore become sensors feeding the Grid.
e GUDIYA does not replace them.
e She incorporates their observations into a larger stability picture.

24. Cognitive Reference Diversity Applies Here Too

e No single telemetry stream should become the sole authoritative representation of system state.
e An agent may report:

Statep
e Cybersecurity may observe:
Statecyper
e Cognitive-security instrumentation may observe:
Statecogsec
e Rendezvous telemetry may imply:
Stategm
e GUDIYA can compare them:
| ReferenceAgreement|

and:

| ReferenceDisagreement|

e  Thus the three maturity layers also contribute to Assured Cognitive Orientation. Reference
Chapter : “Cognitive Reference Diversity (A-CPNT)”

e (A-CPNT — Assured Cognitive Positioning, Navigation & Timing)

25. Machine-Speed Cybersecurity Creates Another HCAS

There is a beautiful recursion here.
e Suppose cybersecurity itself becomes agentic.
¢ We now have:
e RedAgent & BlueAgent & TelemetryAgent < DetectionAgent
e The cybersecurity architecture itself becomes:

MachineSpeedAdaptiveMultiAgentSystem

e In other words:
HCAS

¢ The system protecting agents is now itself populated by agents.
¢ That means it too may exhibit:

e coupling,
recursion,
oscillation,
persistent objectives,
emergence.

Thus even the cybersecurity system may eventually require Cognitive Stability Engineering.
(Refer Chapter “117-204-D First Principle — Defend The Defenders”
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Vulnerability of the NVIDIA Nemotron Solution

NVIDIA's adaptive agentic cybersecurity architecture illustrates an important paradox of the Al era:
the machinery created to protect an enterprise can itself become a machine-speed Complex
Adaptive System. Red agents, blue agents, telemetry, detection generation, validation and adaptive
responses form a continuously interacting closed loop. NVIDIA describes strong mechanisms for
isolation, external telemetry grounding, validation and correctness—but its published architecture
does not establish an independent system for managing the dynamic stability of the complete multi-
agent loop itself.

This exposes the boundary between Cybersecurity and Cognitive Stability. Every participating agent
could be secure, uncompromised and performing its assigned function correctly, while their
interactions could still theoretically generate oscillation, runaway recursion, persistent objectives,
feedback amplification, unexpected coupling or other emergent dynamics. Security correctness
therefore does not imply dynamic stability:

SecureComponents + Correct Actions # StableSystem

As cybersecurity becomes increasingly autonomous and agentic, the cybersecurity system itself
becomes another population of cognitive actants requiring Stability Engineering. GUDIYA would not
replace Nemotron; she would conceptually envelope the complete Red © Blue © Telemetry ©
Detection ecosystem, observing its collective dynamics and intervening when necessary. The
deeper lesson is recursive: the cybersecurity system may protect the enterprise from unstable or
adversarial agents, but it does not thereby follow that the cybersecurity system protects itself from
instability emerging among its own agents.

26. The Maturity Continuum Is Cumulative

The progression should therefore not be represented as:
Cybersecurity — Obsolete
then:
CognitiveSecurity — Obsolete

Instead:

Cybersecurity

| CognitiveSecurity|
adds protection of cognition. Around both:
| CognitiveStability |

remains foundational. Around it:

adds protection of dynamic interaction.
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Thus:

|CognitiveStability D NeedForCognitiveSecurity o NeedForCybersecurity|

conceptually—not as organizational ownership.

27. The Aircraft Analogy

Aviation again provides a useful comparison.
e Aircraft require security. Unauthorized persons should not access the cockpit.
e But securing the cockpit does not make the airplane aerodynamically stable. Hence, pilots must
be cognitively uncompromised.
e Yet even a trustworthy pilot in a secure cockpit can enter an unstable flight condition. Aviation
therefore separately engineers:
Security
HumanFactors
FlightStability (ATC)

Al infrastructure may require an analogous separation.
Cybersecurity
CognitiveSecurity
CognitiveStability

Securing the airplane does not replace flight dynamics.
And stabilizing the airplane does not replace security.

28. The Enterprise Architecture of the Future

A mature Al enterprise may therefore operate three complementary infrastructures.

Cybersecurity Infrastructure
Protect:
Machines + Networks + Identity + Data
Cognitive Security Infrastructure
Protect:
Context + Reasoning + Memory + Objectives
Cognitive Stability Infrastructure
Stabilize:
Interactions + Couplings + Groups + FieldDynamics
Together:

|Securelnfrastructure + SecureCognition + Stablelnteraction

becomes a much stronger foundation for Al at scale.

29. Why This Is a Maturity Continuum

Each technological era exposes a deeper system boundary.

Early computing asked:
e [s the machine secure?

Agentic computing increasingly asks:
e s the cognition secure?

Machine-speed cognitive multi-agentic ecosystems will increasingly ask:
e s the interaction stable?
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o Thus the engineering object expands:
[Machine —» Mind — Interaction — Field]

e This is not merely an increase in cybersecurity sophistication.
e Jtis an expansion of the system being engineered.

30. A Canonical GUDIYA Distinction
The GUDIYA Cognitome should therefore preserve the following three statements:

Cybersecurity Protects computational systems against malicious, unauthorized and adversarial
actions.

Cognitive Security Protects cognitive processes against manipulation, corruption, deception and
unauthorized redirection.

Cognitive Stability Protects the larger system against unstable dynamics arising from interactions

among cognitive actants—including interactions in which every participating
actant may individually be secure, trustworthy and authorized.

The third proposition is the reason GUDIYA exists.

31. The Boundary Test

Whenever we are uncertain which discipline owns a phenomenon, we can ask three questions.
Question 1
e Would the problem disappear if every attacker disappeared?
e Ifyes, it is likely predominantly a cybersecurity problem.
e Ifno, continue.
Question 2
e Would the problem disappear if every actant's cognition were trustworthy and unmanipulated?
e Ifyes, it is likely predominantly a Cognitive Security problem.
e Ifno, continue.
Question 3
e Could the problem still occur because legitimate actants interact dynamically?
o Ifyes:

| CognitiveStabilityProblem

This is a useful diagnostic boundary.

32. The Most Important Case

The most revealing GUDIYA scenario therefore remains:

Attackers = 0

CompromisedAgents = 0

ManipulatedCognition = 0

UnauthorizedActions = 0
yet:

S1-S2-S3- 54

If such a scenario is possible—and Complex Adaptive Systems give us strong reason to investigate it—
then:

Cybersecurity + CognitiveSecurity # CompleteAlStabilityArchitecture

A third discipline is required.
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That discipline is: ‘Cognitive Stability Engineering’

Conclusion — From Protecting Machines to Stabilizing the Cognitive Field

Cybersecurity solved an indispensable problem of the computing age:
e  Protect the machine.

Agentic Al introduces another:
e  Protect the cognition.

But interconnected autonomous cognition introduces something deeper:
e  Stabilize the interaction.

Thus:

Cybersecurity — CognitiveSecurity — CognitiveStability

represents a maturity continuum, not a replacement sequence.
Each stage enlarges the object we recognize as requiring engineering.

First:

Machine
Then:

Cognition
Then:

Interaction
Eventually:
CognitiveField

And perhaps the simplest way to express the entire chapter is:
e Cybersecurity asks whether the actants are secure.
e Cognitive Security asks whether their cognition is secure.
e Cognitive Stability asks what happens when all those secure, cognitively trustworthy actants
begin interacting with one another at machine speed.

That final question belongs to the emerging science GUDIYA is attempting to develop.
Because the future failure may not announce itself with:

[INTRUSION DETECTED]

or ¢ven:

[COGNITION COMPROMISED)|

It may instead begin with the much more unsettling condition:

\EVERYTHING IS WORKING AS DESIGNED |

followed by:

\THE SYSTEM IS BECOMING UNSTABLE |

And recognizing the difference between those two statements is precisely the transition from
Cybersecurity to Cognitive Security to Cognitive Stability.
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Cybersecurity > Cognitive Security > Cognitive Stability:

The Maturity Continuum

Dimension

HCybersecurity

HCognitive Security

| Cognitive Stability

Primary concern

Protection from malicious
or unauthorized activity

Protection from manipulation or
corruption of cognition

Protection from
unstable system
dynamics

Primary object
protected

Computational assets and
access

Integrity of the Cognitive process |[Interaction /

coupling /
Cognitive Field.
Dynamics among
interacting actants

Basic question

“Is it secure?”

“Can its cognition be trusted?”’

“Is this interaction

dynamically
stable?”
Typical unit of ||User, endpoint, server, Model, agent, context, memory, Rendezvous, actant
analysis application, network, API |lobjective pair/group,
synthetic actant,
Field
Emergence Yes Yes Yes - expected
possible?
Emergence No No Yes
central to
discipline?

Principal failure

Adversary / unauthorized

Cognitive manipulation or corrupted || Dynamic

source actor reference interaction and
emergence

Malicious actor |([Usually central to threat Often, but not necessarily No

required? model

Can emergence ||Not usually the defining  ||Not usually the defining concern Absolutely

arise from concern

healthy

components?

Can all Usually not the defining  ||Possibly Yes — critically

participants be ||failure case important

legitimate?

Typical question ||Who attacked what? Has cognition been manipulated? ‘What collective
behavior is
emerging?

Desired Detect if security-relevant ||Detect if integrity-threatening Observe, classify,
treatment of steer, damp or
emergence? encourage
Can every action ||Generally indicates no Yes Yes, while the
be authorized? |laccess-control violation system still
becomes unstable
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Dimension HCybersecurity HCognitive Security HCognitive Stability

Representative ||Intrusion, malware, exploit, |[Prompt injection, poisoned context, ||Oscillation,

failures credential theft, exfiltration ||deceptive tool output, memory runaway recursion,

corruption, objective hijacking positive feedback,

synchronization,
cascade, unstable
emergence

What is System/data/identity Interpretation, reasoning, context or ||System dynamics

compromised? objective may fail without
anything being
“compromised”

Characteristic  ||Attacker Manipulator / deceptive information ||Interaction itself

threat / corrupted cognitive reference

Primary Security perimeter Cognitive integrity boundary Cognitive Envelope

boundary / dynamic stability
boundary

Identity role Authentication Establish provenance/trust of CF-Address and

cognitive sources actant identity for

dynamic orientation

Authorization  ||“May A access B?” “May A trust/use this cognitive “Should A

role input?”’ rendezvous with B
under present
conditions?”

Time character ||Static policies + dynamic ([Increasingly dynamic Dynamic by default

monitoring

Preconfiguration |[High Moderate Limited without

effectiveness continuous state
awareness

Context Moderate High Very high

sensitivity

External Logs, network telemetry, |Independent cognitive/reference CCS/CPS, CAL

reference need ||SIEM/EDR etc. validation Grid telemetry,
reference diversity

Relationship to  ||Usually independently Cannot safely rely upon it alone External reference

agent self-report ||verified is foundational

Key state Security posture Cognitive integrity Dynamic stability
variable state

Interaction Increasingly important Important Fundamental
velocity

importance

Relative motion
concept

Generally not central

Generally not central

Central — relative
Cognitive
Position/Velocity
matters

Coupling
topology

Attack paths / network
graph

Influence and information pathways

Core system
variable
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Dimension HCybersecurity HCognitive Security HCognitive Stability
Feedback loops ||May describe Can reinforce manipulation Fundamental
attack/defense cycles instability
mechanism
Recursion Security exposure Cognitive attack surface Potential stability
amplifier
Persistent Potential attacker/agent Potential cognitive-security concern |[Important cascade
objectives concern state variable
Emergence Usually threat behavior to | May create novel cognitive attacks ||Central
detect phenomenon to
manage
Dry Brush May represent vulnerable |May be highly influenceable agents |High Cognitive
Actants assets Combustibility
Cognitive Not normally a primary Partly relevant Core Field
Combustibility ||security variable susceptibility
variable
Cognitive May resemble expanding | May amplify cognitive compromise |[Potential S1—S4
Density attack footprint cascade mechanism
Amplification
Primary “Where can the attacker “Where can manipulation “What dynamic
topology get?” propagate?”’ structure is
question forming?”
Desired response|Block, isolate, remediate  |[Reject, verify, restore cognitive Damp, slow,

integrity

separate, reroute,
constrain, stabilize

Quarantine
meaning

Isolate compromised asset

Isolate suspect cognition/agent

Break destabilizing
couplings/topology
dynamically

Rate limiting

Security/abuse control

Limit manipulative interactions

Control Cognitive
Velocity /
rendezvous rate

Firebreak Segmentation Trust/information boundaries Cognitive Firebreak
equivalent / coupling
discontinuity
Preventive Patch, harden, rotate Harden Cognitive brush
maintenance credentials prompts/context/memory/references |iclearing, topology
management, RM
qualification
Certification Secure/configuration Cognitive-security tested Stable-worthy /
analogy compliant RM-rated
Operational SOC/SIEM/EDR Cognitive security monitoring GUDIYA Grid /
monitoring Cognitive Stability
Operations
Typical alarm  ||“Intrusion detected” “Cognitive manipulation detected” |“Emerging
instability detected”
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Dimension HCybersecurity HCognitive Security HCognitive Stability

Success No unacceptable Cognition remains trustworthy System remains

condition compromise within acceptable
dynamic stability
envelope

Could failure Not typically its defining ||Yes, in some integrity failures Absolutely

happen with zero||case

attackers?

Could failure Unusual Possible Yes — defining

occur while CAS problem

every component

works as

designed?

Engineering Computer/network/security [|Al safety/security, adversarial ML, | Control, stability,

heritage engineering information integrity CAS/HCAS and
systems
engineering

Aviation analogy||Secure the aircraft/cockpit [|Protect pilot/instrument information | Maintain stable

integrity flight and

separation

GUDIYA Important Grid Important Grid input/reference GUDIYA's

relationship input/reference principal

engineering domain

The maturity progression can be understood as an expansion of the engineering object:

Machine| — |Cognition| — |Interaction | — |Cognitive Field

Correspondingly:

Cybersecurity:

“Is A secure?”

Cognitive Security:

“Is A’s cognition trustworthy?”

Cognitive

Stability:

“What happens when A and B interact right now?”

The last question contains the conceptual discontinuity.

RED:

yet:

Cybersecurity and Cognitive Security can both return GREEN, while Cognitive Stability returns

Secure(A) = TRUE

Secure(B) = TRUE
Cognitivelntegrity(A) = TRUE
Cognitivelntegrity(B) = TRUE
Authorized(A & B) = TRUE

[Stable(A & B) = FALSE|
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That is perhaps the cleanest explanation for why Cognitive Stability is not simply a more advanced form
of cybersecurity. It is a different engineering discipline concerned with a different object: the dynamics
that arise between otherwise acceptable cognitive actants.
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THREE LAYERS OF DEFENSE FOR AGENTIC APPLICATIONS

From Protection of Assets = Integrity of Cognition = Stability of Interactions

COGNITIVE STABILITY

Protects the Dynamics Among Actants
The Stability of the Whole System

Ensures that interactions among agents
remain stable, bounded and beneficial.
Manages emergence—dampens the dangerous,
enables the constructive.

MECHANISMS

FOLUS COGNITIVE SECURITY

Interactions, " o, { \/I Cognitive Envelope
Protects the Integrity of Cognition =

feedback, coupling, 4 ; ~ iti
recursion, emergence, The Mind of the Actant G) E(t:ti/:ognltnve
/ itude
=

coordination load, Ensures that an actant's cognition is not
systemic behavior. manipulated, corrupted or deceived. S> Emergence Detection
FOCUS Preserves fruthfulr‘\ess, reliability and MECHANISMS
intent alignment. 7, Stability Metrics

QUESTIONS Infornl1ation.integrity. . Prompt / Input \ il (spu, CDEV, etc)
% o model integrity, g
0 VUIEE 5 GErElity: prompt integrity, Model Integrity 24 Dynamic Quarantine

« Is the overall system memory integrity, CYBERSECURITY Validation

Hardening

stable? identity integrity, Protects Assets and Systems @ Output Truthfulness J\/\- Disturbance Damping
N\ Checks

+ Are fi k| intent integrity. a a .
A.-: lie;?:a: R The|Body andithe|Channels Memory & Context Shadow Grid
s o QUESTIONS Prevents unauthorized access, exploitation Integrity

* Are w.elw1th|n the i thelaciantbeing and disruption of §ystgms, data and dentity/& Provenance
Cognitive Envelope? : communication.

manipulated? e

+ Is the system o FOCUS MECHANISMS By Anonaly

3 « Is the cognition Detection
approaching a authentic? Systems, networks, 225 Firewall / Network ) Abcess & Permissian]
stability boundary? 4 data, identities, Security ('t
« Is the actant aligned s API Control
with its intent? Sy A & IAM / Access Control
infrastructure. h
8} Encryption

Threat Detection
(IDS/IPS, EDR, SIEM)

Y Patch & Vulnerability
Management

ﬂ;! Incident Response

Stability Authority

OUTCOME: Protected assets
and communications

OUTCOME: Safe, beneficial and thriving Cognitive Field

HIERARCHY OF ASSURANCE WHY CONCENTRIC? REMEMBER
A breach at the inner layer Security protects you from attackers.
cYBERSECURITY [l COGNITIVE SECURITY [l COGNITIVE STABILITY (Cybersscutity)icanienable Cognitive Security protects you from
cognitive compromise. deception. 4
Secure the Secure the Stabilize the Cognitive compromisejcan Cognitive Stability protects you from !i, @ )
Infrastructur Cognition Interaction: catse[instableintersctions our own interactions. ‘
e 9 IR Only the outer layer ensures Y i GU DIY
the system as a whole remains ALL THREE ARE NECESSARY. s 4
stable and beneficial. TOGETHER, THEY ARE SUFFICIENT. e k]
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