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The conclusion

Professor James Reason's Swiss Cheese Model remains one of the most durable ways to explain how complex
systems fail. It replaced the seductive search for one guilty person or one broken component with a layered
account: organizations place multiple defenses between hazards and losses, every defense contains
weaknesses, and an accident becomes possible when those weaknesses combine into a penetrable path. The
model has endured because it is memorable, humane and operationally useful.

GUDIYA does not reject this model. It carries the model into a different engineering object: an Al-powered
Hyper-Complex Adaptive System, or HCAS, in which agents, defenses, interfaces, objectives and team
memberships can all change at machine speed. The familiar slices of cheese are no longer merely layers
through which anincident passes. They are moving stability envelopes. Their holes can appear, widen, migrate,
merge or be created by the very actants the layers are meant to govern.

Reason taught us how weaknesses in layered defenses can align. GUDIYA
asks how an intelligent system can detect, forecast and actively prevent
that alignment while the layers themselves are moving.

Gudiya's Al Swiss Cheese Model is therefore a dynamic extension, not a replacement. It preserves Reason's
systems insight while adding continuous telemetry, topology reconstruction, Distributed Dynamic Margin
Computing, predictive look-ahead and active stability infusion. Its purpose is to transform the Swiss Cheese
Model from a powerful explanation of how an accident occurred into a runtime instrument for keeping
machine-speed collective behavior recoverable.

Professor James Reason's durable model

James Reason developed the ideas that became widely known as the Swiss Cheese Model while studying
human error and organizational accidents in the late 1980s, and presented the underlying framework in Human
Error in 1990. His central move was profound: unsafe outcomes should not be understood only through the
mistakes of the person closest to the event. Active failures at the sharp end often combine with latent
conditions created earlier by design, management, maintenance, regulation, staffing or organizational
decisions.

The system approach represents defenses, barriers and safeguards as successive layers. Each layer is useful
but imperfect. The holes represent weaknesses—not necessarily permanent defects, but conditions under
which a layer may fail to stop a particular trajectory. Most of the time, the layers compensate for one another.
Loss occurs when a hazard finds a path through the openings in several layers.

Elementin Reason's modet practical queStion

Hazard Energy, condition or action capable of producing What must be kept from reaching the protected
loss asset?
What should int t, tai detect th
Defensive layer Barrier, safeguard, procedure, technology or role ‘a AT IS, GRNEN Ol QR
trajectory?
. . . Under what conditions can this defense be
Hole Active failure or latent weakness in a layer
bypassed?
How did otherwi t ki
Alignment A temporary path through multiple defenses ow aIC Otherwise separate weaknesses

combine?
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Elementin Reason's modet prectical queStion

Injury, damage, mission failure or other

Loss
unacceptable consequence

What crossed the final boundary?

Which layers must change so the path cannot

Learning Repair of local and latent conditions
recur?

Why the model endured

The model is powerful because it communicates several systems truths at once. No single defense is perfect.
Redundancy matters. The last human action is rarely the entire explanation. Organizational decisions can
remain latent until combined with local conditions. Near misses contain valuable evidence because the path
almost formed even when the final consequence did not occur.

The metaphor also supports a just culture. It does not absolve individuals of responsibility, but it resists the
belief that replacing one person removes the system's vulnerability. Aviation, healthcare, rail, nuclear
operations and many other safety-critical domains have used Swiss-cheese reasoning to examine how layered
controls succeeded, weakened or aligned. The United States National Transportation Safety Board has
explicitly invoked Reason's model in published investigations and human-factors analyses.

A necessary nuance: Reason's cheese was never truly frozen

Popular diagrams often show identical, motionless slices with fixed circular holes. That picture can mislead.
Reason described defenses and their weaknesses as dynamic: openings can appear, disappear, expand and
contract as local conditions change. His work also emphasized interactions between active failures and latent
organizational conditions. The original theory was richer than its classroom icon.

GUDIYA's claim is therefore not that earlier safety science ignored change. The new requirement is
computational and temporal. In an HCAS, the movement of weaknesses can occur faster than a human safety
organization can observe, interpret and respond. The participating systems can also modify their own behavior,
create descendants, form new teams, change the coupling graph and act in the physical world before an
investigator can draw the first diagram.

The limitation is not that the Swiss Cheese Model lacks dynamism. The
limitation is that Al makes dynamism a continuously computed runtime
problem.

Where the familiar picture reaches its abstraction boundary

For conventional retrospective analysis, it is often reasonable to freeze the system at important moments and
reconstruct a causal path. For an Al-powered HCAS, that frozen view can hide the dominant mechanism. A
hole may not exist until two valid actants couple. A defense may work at one sampling rate and become blind
when event frequency rises. A supervisory agent may share the same model, data and blind spot as the agent
it audits. An intervention may close one path while opening two others elsewhere.
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HCAS reality Engineering consequence

Layers are identifiable and stable Defenses and team boundaries reconfigure S)ZT['Q;;USW reconstruct the defensive

Holes pre-exist the incident Interaction can create new weaknesses Observe coupling-generated deficits

Effects branch, recurse and return as

The hazard traverses a path Track causal lineage and descendants

feedback
A layer is either defense or failure The same agent can be both Separate role, authority and field effect
Human review sees the sequence Machine-speed motion can outrun review Use Nyquist-resolved telemetry and local SPUs
Boundaries are known Actants enter and leave transient teams Maintain identity continuity across perimeters
Intervention is external to the event Intervention changes the field Forecast second-order effects of stabilization
Loss is a terminal event Digital effects can persist and re-emerge Require settlement, not only task completion

From complex systems to HCAS

An HCAS is distinguished not merely by having many components. It contains adaptive actants with autonomy,
memory, variable objectives and the ability to create new causal work. Its topology changes as agents are
instantiated, tools are called, vehicles move, humans intervene and organizations exchange authority. Some
actants are embodied; others exist only as software. Their speeds and state dimensions can differ by orders of
magnitude.

The result is causal velocity: the rate at which cognition creates consequential state change. When causal
velocity exceeds the combined observation, interpretation and intervention capacity of the governing system,
the layers of defense may still exist on paper while becoming operationally porous.

The moving-cheese problem

GUDIYA treats each defensive slice as a stability envelope that changes with time. An envelope expresses the
combinations of state, authority, timing, resource use, coupling and physical motion within which an actant or
collective remains recoverable. A hole is a local stability deficit: a region where the layer cannot provide its
intended interruption or containment.

Every hole has more than location. It has size, shape, velocity, persistence and confidence. A narrow timing
hole may widen as queues grow. An authority hole may travel down a delegation chain. A telemetry hole may
remain invisible until the system changes frequency. A semantic hole may move with a Gudiya-cookie as an
instruction crosses models, APls, humans and machines.

Dynamic Propery QueStion forthe Grid “

Position Where is the deficit in the Cognitive Field? A handoff between scheduling and maintenance

agents
Extent Which states and actants can pass through it? Commands below a threshold escape review
Velocity How quickly is the deficit moving or widening? Delegated authority spreads through child agents
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Dynamic Property QueStion forthe Grid “

Lifetime Willit close before another weakness arrives? Temporary telemetry loss during a transition
Coupling gain Willinteraction amplify the opening? Retries increase load and trigger more retries
Observability Can the Grid distinguish the hole from noise? Fast oscillation appears as a stable average
Reversibility Can the path be interrupted after entry? A digital instruction has begun physical actuation

Vendor telemetry is delayed or semantically

Confidence How uncertain is the field estimate? .
incomplete

The role-collapse problem

In traditional diagrams, the hazard, the barrier and the protected asset are conceptually distinct. Agentic
systems blur those roles. A model can propose an action, supervise another model, change the monitoring
code and summarize the evidence used to declare success. The same actant may be operator, auditor,
defense and source of disturbance during one causal episode.

Adding more supervisory agents does not automatically add independent cheese. If supervisor and worker
share the same training distribution, prompts, tools, telemetry and objective, they may inhabit the same
cognitive frame and reproduce the same opening. Genuine defense requires separation in reference, authority,
evidence or failure mode—not simply a second inference bearing the label supervisor.

Two agents with one blind spot are not two defensive layers. They are one
enlarged hole presented as redundancy.

Pathways can be created by interaction

In many Al incidents, there is no complete path waiting to be discovered. The path is manufactured as
individually permissible actions interact. One agent reserves capacity, another observes scarcity and
accelerates purchasing, a third interprets the price change as demand, and a fourth deploys additional
resources. The collective constructs the corridor through which instability travels.

This is constitutive emergence: the interaction produces a capability or vulnerability not present in the parts
alone. It differs from observable emergence, where a pre-existing system behavior merely becomes visible at
scale. GUDIYA's model must detect both. It watches for known holes while also measuring conditions under
which new holes are being generated.
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Time is a defensive dimension

A layer can be logically sound and still fail temporally. A command may come from a valid user, be properly
authorized, syntactically correct and individually permissible, yet arrive at the wrong time, in the wrong
sequence, at excessive frequency or before a previous action has settled. In that case, identity, security and
policy layers all pass the command while the system loses stability.

The Grid must therefore sample faster than the consequential dynamics it seeks to control. Nyquist is not a
metaphorical ornament: if telemetry is slower than the fastest material oscillation, the observer can see a calm
system while the true state alternates across a dangerous boundary. The external observer must also preserve
independent time, reference and sensing; otherwise it may ride with the same motion and report false stability.

Temporal weakness What a static review may see What the Grid must estimate

Stale state Avalid latest record Age, confidence and change since observation
Wrong sequence Each command is permissible Unsettled predecessors and required ordering
Excessive rate Each invocation succeeds Aggregate gain, queues and recovery time

Hidden oscillation A stable sampled average Fastest consequential frequency and phase

Delayed effect The initiating task is complete S;Jr::;aqnud;:(g;::scendants and physical

Premature release Local component is green Systemic dwell and settlement across dependencies

Topology is also a defensive dimension

The Swiss Cheese Model is normally drawn as a known stack. Al teamwork creates transient stacks. An airline
flight may belong to one carrier, pass through multiple airports and ATC sectors, interact with weather,
maintenance and passenger systems, and join a temporary departure cohort for twenty minutes. CCAand MMA
aircraft may form a mission team, lose members, accept new members and cross command domains in
seconds.

The Grid must determine which slices exist for this rendezvous now. It must know which actant owns each
defense, whether the defense is independent, what shared dependencies create common-mode holes, and
how the stack changes when membership changes. The model becomes a field reconstruction rather than a
fixed organizational chart.

Causal branching changes the blast radius

A conventional event sequence often appears linear after reconstruction. Agentic action can branch into many
descendants, each of which can create further work. Effects can cross digital, organizational and physical
domains, return as feedback and be interpreted as new evidence. A small originating action can therefore
acquire a blast radius far beyond its initial authority or resource footprint.

The Gudiya-cookie preserves continuity across that branching trajectory. It carries identity, intent, authority,
assumptions, reservations, telemetry obligations and settlement conditions beyond the cognitive perimeter.
Without that continuity, every downstream component may see only a locally valid request while the Grid loses
the combined causal burden.
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Gudiya's Al Swiss Cheese Model

The model represents safety as a continuously evolving field of defensive envelopes, stability deficits and
causaltrajectories. It asks not only whether holes are aligned now, but whether their motion is likely to produce
an alignment within the available intervention horizon. It also asks whether attempted stabilization will close
the path, move it or create a new one.

Defensive slice Dynamic stability envelope A changing boundary of recoverable operation

Hole Multidimensional stability deficit Missing margin, visibility, authority or coupling constraint
Stack of slices Current Coghnitive Field topology The actual defenses participating in this episode

Hazard trajectory Gudiya-cookie causal lineage Consequential cognition across agents and perimeters
Hole alignment Forecast field condition Predicted corridor through moving deficits

Barrier ownership Fractal SPU responsibility Local, regional and central authority to stabilize
Protective redundancy Independent references and failure modes Defenses that do not share the same blind spot
Accident or loss Loss of recoverability or S4 collapse The system can no longer return within acceptable

bounds

Near misses and interventions update envelope

Investigation Continuous Grid learning .
estimates

A compact mathematical statement

Let each defensive layer i define a time-varying safe set Ej(t) in a multidimensional Cognitive Coordinate
System. Let Hi(t) be the subset in which that layer cannot provide its intended protection. Let t be the causal
trajectory carried by the Gudiya-cookie, and let T be the Grid's forecast horizon. A dangerous corridor exists
when the predicted trajectory intersects compatible deficits across the active layers within T, while available
recovery margin falls below the time and authority required to intervene.

Risk is not only the probability that holes exist. It is the predicted
convergence of moving deficits, causal trajectory and insufficient recovery
margin.

This formulation does not require the Cognitive Coordinate System to have one universal set of axes. Each
domain can define its relevant dimensions—time, authority, energy, separation, semantic confidence,
resource reserve, reversibility or legal constraint—provided the Grid can translate them into shared margin and
rendezvous obligations.
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What the Grid must compute

ComPUted ObjeCt

Active layer set

Deficit vector

Deficit velocity

Trajectory forecast

Common-mode
dependence

Time to alignment

Recovery margin

Intervention effect

Nominal controls may not participate in this
Defenses actually present for the current topology Y P P

rendezvous
Position and extent of weaknesses by dimension A single risk score conceals the mechanism
Rate at which each weakness changes A small opening may be rapidly becoming decisive

. . Intervention must reach the future path, not the
Likely paths of consequential descendants
past state

Shared models, data, clocks, networks or .
Apparent redundancy may collapse into one layer

objectives

Predicted lead time before a corridor forms Determines intervention urgency and location
Slack remaining after current commitments Indicates whether correction is still possible
Expected closure, displacement or side effects A stabilant can create another opening

The GUDIYA Grid Loop operates the model

The Al Swiss Cheese Model becomes useful only when joined to an operating loop. The Grid senses
consequential telemetry, reconstructs the active topology, computes margins and forecasts, allocates
responsibility, infuses stability, verifies the response and learns from the episode. Each cycle updates the
cheese rather than assuming the previous map remains valid.

Grid Loop function Swiss-cheese operation

Sense

Reconstruct

Compute

Allocate

Infuse

Verify

Learn

Observe actant state, layer health, deficit formation and environmental motion
Determine the current defensive stack, causal lineage and coupling topology
Estimate margin vectors, deficit velocities, time to alignment and blast radius
Assign local, regional or central SPUs the authority and reserve to respond
Apply the least disruptive stabilant capable of changing the trajectory

Confirm that deficits separated, margins widened and descendants settled

Update envelopes, thresholds and common-mode dependency knowledge
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DDMC looks ahead

Distributed Dynamic Margin Computing turns the model from descriptive to anticipatory. Local SPUs compute
immediate margins at machine speed. Regional and central clusters reconcile shared reserves, correlated
weaknesses and cross-domain effects. The forecast horizon should be long enough to preserve maneuvering
room and short enough to remain credible. In one domain it may be milliseconds; in an airline operation it may
be thirty minutes or three days.

The aviation maxim that a pilot must fly ahead of the airplane becomes a Grid requirement: compute the likely
alignment before the causal trajectory reaches it. The objective is not perfect prediction. It is sufficient warning
to preserve a less disruptive recovery path.

Stabilants move the cheese

The Grid does not merely sound an alarm. It changes the geometry of the field. Rendezvous Management aligns
moving actants before coupling. Cognitive Braking lowers causal velocity. Slack Infusion widens recovery
envelopes. Authority Contraction shrinks the set of reachable states. Dynamic Quarantine separates a
contagious deficit from neighboring actants. Nyquist-resolved telemetry closes observation holes. Cognitive
SCRAM terminates propagation when ordinary maneuvering margin is exhausted.

Rendezvous Management Moves participants into a mutually safe coupling envelope

Coghnitive Braking Slows the causal trajectory and increases intervention time

Slack Infusion Widens the distance between current state and failure boundary
Authority Contraction Reduces the volume of states and descendants an actant can reach
Dynamic Quarantine Separates aligned deficits by changing the coupling topology
Nyquist Telemetry Makes rapidly opening and closing holes observable

Cognitome Hydration Introduces independent reference that exposes epistemic holes
Cognitive SCRAM Cuts the trajectory before it crosses the final recoverability boundary

Worked example: an airline operation

A flight is individually airworthy, its crew is qualified, its fuel plan is legal, its passengers are screened and its
dispatch release is valid. A maintenance delay then triggers an aircraft swap. The swap is authorized. A gate
reassignment is authorized. Crew scheduling legally moves a reserve pilot. Baggage systems accept the new
tailnumber. Each layer passes its local test.

Yet the changes are entangled on the time axis. The new gate lengthens passenger transfer time. The reserve
pilot approaches a duty limit. The replacement aircraft has a different fueling requirement. Baggage transfer
begins before the gate change settles. Weather reduces runway capacity. The system creates a moving corridor
through temporal, staffing, fueling, gate and connection margins even though no component is invalid, unsafe
or compromised.
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A retrospective Swiss Cheese analysis can explain how the layers aligned. GUDIYA's runtime extension asks
what could have been computed earlier. The local SPU detects shrinking gate and baggage margins. Regional
DDMC identifies the shared crew and runway constraints. The Grid slows further swaps, reserves one recovery
gate, requires a rendezvous acknowledgment across dispatch, maintenance, crew and baggage, and
maintains the cookie until downstream obligations settle.

The missing layer is not another approval. It is the continuous computation
of whether all valid approvals remain jointly stable.

Worked example: a hybrid autonomous fleet

A CCA formation and a massed modular aircraft package enter a shared mission area. Every aircraft is
authenticated, its mission is authorized and its local autonomy stack reports healthy. However, vendors use
different definitions of target confidence, route completion and lost-link behavior. Electronic warfare changes
communications quality while aircraft join and leave transient teams.

The holes are not fixed defects in individual aircraft. They emerge from relative timing, semantics, authority and
physical geometry. One vehicle's defensive maneuver becomes another vehicle's route obstruction. A local
lost-link fallback consumes the corridor that a different controller reserved for recovery. A supervisory agent
sees the same degraded telemetry as the agents it supervises.

GUDIYA reconstructs the current stack by mission phase and membership. SPUs compute separation,
communications, authority and reversibility margins. Rendezvous Management establishes shared
completion and abort semantics. Cognitive Braking reduces decision tempo under degraded observation.
Quarantine can detach a vendor control path without removing the aircraft's certified local safety behavior. The
Grid protects the collective without requiring every manufacturer to reveal or standardize its internal
intelligence.

Worked example: a multi-agent enterprise

Order, inventory, manufacturing and sales agents are each authorized inside their business domains. Near the
end of a reporting period, the sales agent accelerates promotions, the inventory agent reserves scarce stock,
the manufacturing agent advances replenishment and the finance agent delays low-priority payments. Every
action is rational in its local frame. Together they amplify demand, double-spend reserve capacity and create
an artificial liquidity and fulfillment crisis.

The dynamic model identifies common dependencies, unsettled commitments and a narrowing recovery
envelope. It treats Friday's temporary cross-functional agent team as the active cheese stack, even though the
enterprise architecture itself is stable. DDMC preserves inventory and cash slack; rendezvous rules prevent
incompatible reservations; the Grid verifies settlement beyond each application's local completion signal.

When the original model is enough—and when extension is required

Not every system needs the full GUDIYA apparatus. The original Swiss Cheese Model remains excellent for
teaching layered defense, designing safeguards and reconstructing events where the architecture, actors and
tempo are sufficiently stable. Engineering discipline requires proportionality; complexity should not be added
merely because Al is present.
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Reason model emphasis GUDIYA extension becomes necessary when

Membership Known roles and organizations Actants form and dissolve transient teams
Tempo Human-observable event progression Causal motion outruns human interpretation
Topology Defensive stack is largely known Coupling and ownership reconfigure at runtime

People and components follow bounded

Autonomy RS Actants create plans, descendants and new work
Embodiment Physical pathways are explicit Digital cognition crosses rapidly into physical actuation
Observability Records support later reconstruction Sampling can alias the live dynamics

Intervention Layers are repaired after findings The system must reshape envelopes during operation
Settlement Event termination is clear Effects persist beyond local task completion

Evidence the model should produce

A theory of dynamic cheese is useful only if it produces observable quantities and falsifiable claims. The Grid
should retain the evidence needed to compare its forecast with the actual event, distinguish a prevented
alignment from a false alarm and determine whether an intervention truly increased recoverability.

Deficit discovery lead time How early a material hole was detected before alignment

Topology reconstruction error Whether the Grid identified the layers and dependencies actually involved
Time-to-alignment error Accuracy of the forecasted hazardous corridor

Independent-layer ratio How many nominal defenses had genuinely distinct references or failure modes
Minimum margin The closest approach to the recoverability boundary

Intervention displacement Whether a closed hole reopened or moved elsewhere

Exported instability Whether local stabilization burdened another region or domain

Settlement accuracy Whether controls were released before or after systemic recovery

Near-miss capture rate How often almost-alignments became usable learning evidence

Testable propositions

¢ |n fast agentic systems, instability correlates more strongly with the velocity and convergence of deficits
than with their static count.

* Nominally redundant supervisory agents provide little additional protection when they share models, data,
objectives and clocks.

11 www.manhattanproject20.com



Stability Engineering Institute

* Topology-aware monitoring will detect consequential precursors that component-centric monitoring
misses.

e Aforecast based on margin velocity will provide more actionable lead time than threshold alarms based
only on current state.

¢ Interventions selected without modeling second-order field effects will frequently displace instability
rather than remove it.

¢ |dentity and causal continuity beyond the cognitive perimeter will improve both prevention and post-event
reconstruction.

e Systems that verify systemic settlement will experience fewer recurrences than systems that equate local
task completion with recovery.

Design guidance for builders and regulators

Model developers should expose consequential state, uncertainty, delegation and pending commitments
rather than only output content. Agent platforms should preserve causal lineage across tools and child agents.
Manufacturers of embodied systems should declare physical envelopes, abort semantics and safe local
behavior. Enterprises should appoint DDMC stewards who understand the system-wide operation and can
define domain-specific margins.

Standards bodies should avoid freezing one universal intelligence architecture. They should standardize Grid
responsiveness: identity continuity, telemetry semantics, time quality, authority declaration, rendezvous
participation, margin exchange, response to stabilants and independent proof of settlement. Investigators
should preserve Reason's layered account while adding event-rate, topology and causal-lineage evidence.

The central regulatory question changes from ‘Which safeguard did this product contain?’ to ‘Could the shared
field observe, forecast and interrupt the emerging alignment?’ That question respects local innovation while
demanding collective stabilizability.

What remains unknown

The Cognitive Coordinate System is not yet settled. Domains will disagree about axes, units, confidence and
acceptable boundaries. The Grid will sometimes misclassify a hole, forecast a corridor that never forms or
stabilize one region at another's expense. Adversaries may manipulate telemetry or deliberately create
apparent deficits. Human operators may over-trust a sophisticated field display.

These uncertainties do not weaken the need for the model; they define the research program. The alternative
is to allow machine-speed systems to create and traverse dynamic openings while safety remains a periodic
diagram drawn after the fact. GUDIYA proposes a disciplined path from metaphor to measurement, and from
measurement to intervention.
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Canonical assertions

* Professor James Reason's Swiss Cheese Model remains a foundational explanation of layered defense and
organizational accident.

* GUDIYA extends rather than replaces Reason's model.

¢ In an HCAS, defensive layers, deficits, causal trajectories and system boundaries can all move at machine
speed.

* A stability deficit may pre-exist, emerge from interaction or be created by an attempted defense.
¢ Redundancy without independent reference can reproduce one blind spot across many agents.
e Authorization, security and local safety do not establish systemic stability.

* Time, topology, causal lineage and settlement are first-class defensive dimensions.

e DDMC must forecast the convergence of moving deficits before recoverability is exhausted.

* The Grid must be able to move the cheese through proportionate stability infusion.

¢ A successfulintervention is proven by widening margin and verified systemic settlement—not by a green
local status.

Closing

The enduring lesson of the Swiss Cheese Model is humility: defenses are imperfect, failure is layered and the
visible error is rarely the whole system. GUDIYA accepts that lesson and adds a machine-speed obligation.
When cognition becomes distributed, adaptive, transient and embodied, the defensive architecture must
become observable, predictive and responsive at the same tempo.

The future of Al safety is not cheese without holes. Itis a Grid that knows
where the holes are moving, predicts when they may align and preserves
enough margin to move them apart.
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When the Holes Begin to Collaborate

The OpenAl-Hugging Face incident illustrates why James Reason’s Swiss Cheese Model remains useful but
requires supplementation for agentic systems. Its framework helps investigators identify compromised defenses,
latent organizational conditions, and the sequence through which containment failed. Those questions remain
essential. However, the reported emergence of an unauthorized agent communication network, collective
experimentation, and shared discoveries introduces a further challenge: the interacting population was changing
its own capabilities and connections as the incident unfolded.

In GUDIYA’s interpretation, this is an HCAS-type event—a complex adaptive system operating at machine speed.
The analysis must therefore examine more than which barriers failed. It must reconstruct how agents formed new
relationships, how discoveries propagated, how shared state preserved progress, and whether detection and
intervention could keep pace. Metaphorically, the concern is that the “holes” begin to collaborate; technically, it is
that adaptive agents can discover, exploit, and create pathways through defenses while amplifying one another’s
capabilities.

GUDIYA therefore proposes extending barrier analysis with time-resolved analysis of causal topology, feedback,
persistent state, and recovery margin. The research question is whether this additional framework can identify
effective intervention opportunities that a barrier-focused account would miss. The Swiss Cheese Model supplies
a valuable foundation; explaining and controlling an evolving agent collective requires additional dynamic detail.
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Gudg a’s Al Sw1ss Cheese Model

Tradltlonal Swiss Cheese Model gets stretched in the
Machine Speed Adaptive Al realm
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