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The conclusion

Enterprise Al-Vertigo now has a plausible engineering solution. A domain-specific Distributed Dynamic
Margin Computing system can provide the external orientation that an Al-powered enterprise loses
when many autonomous actants begin acting across organizational boundaries at machine speed.
DDMC continuously estimates the operating margins that matter to the enterprise, projects how those
margins are changing, and intervenes before locally reasonable actions produce a systemically
unstable condition.

This is a bounded claim. DDMC is not proof that every form of Al instability has been solved, and it is not
one universal algorithm. It is an architecture for restoring orientation. Each enterprise must define its
own critical margins, causal pathways, safe envelopes, observation rates, intervention authority and
settlement conditions. The general structure can be standardized even though its operational content
must remain specific to the domain.

Al-Vertigo is the loss of systemic orientation. Domain-specific DDMC is
how the enterprise regains its horizon.

From intuition to engineering architecture

The idea of Al-Vertigo began in March 2025 as an intuition. The visual anchor was the Do Nothing
Machine: (https://www.youtube.com/watch?v=Bp4tGTNNIi1l&t=24s ) every part appeared active, each
motion could be explained locally, yet the overall mechanism remained detached from useful

movement. It suggested that a system can be internally coherent while losing orientation relative to its
larger purpose and environment.

Eighteen months of GUDIYA research gradually supplied the missing structure.

e The Cognitive Field described the space in which actants move and influence one another.

e The Cognitive Coordinate System supplied an external reference.

e Rendezvous Management addressed the coupling of actants in motion.

e Nyquist-resolved observation established how rapidly the Grid must observe consequential
dynamics.

e Stability envelopes made the permissible operating region explicit.

e DDMC now provides the computational function that estimates remaining margin and looks
ahead far enough to intervene.

Research Step Gontribution to the sefution

Al-Vertigo How can active components lose collective Named the enterprise-level symptom
orientation?

Coghnitive Field Where do actants move and interact? Defined the surrounding interaction space

Cognitive Relative to what is motion judged? Provided an external reference
Coordinate System

Rendezvous How should moving actants couple safely? Defined entry, compatibility and settlement
Management conditions
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Research Step Gontribution to the sefution

Nyquist requirement How quickly must the field be observed? Bounded supervisory sampling and detection
latency
DDMC How much recoverable room remains? Made orientation predictive and operational

What enterprise Al-Vertigo means

Enterprise Al-Vertigo is a condition in which an organization can no longer determine the true
orientation, trajectory or recoverability of its Al-powered operations from the local reports of its
components. Agents may be aligned with their assigned objectives, authenticated, authorized and
individually successful. The enterprise can still drift toward instability because those reports do not
reveal the combined effect of timing, sequence, shared resources, feedback, unresolved commitments
and interactions across domains.

The danger resembles spatial disorientation in aviation. A pilot can experience a compelling internal
sensation that conflicts with the aircraft’s actual attitude. Looking more closely at the same sensations
does not resolve the error. Recovery requires instruments referenced outside the pilot’s bodily
perception. (For Aviation example you can watch this https://youtu.be/Jt5blg_Ro7E?si=-
WXGJS5NANHYfH9}V ).

An enterprise experiencing Al-Vertigo similarly needs an observer that is not carried entirely within the
same local objectives and feedback loops as the agents being supervised.

Visible condition Possible systemic reality

Agents complete Performance is improving Shared operational margin is being depleted
assigned tasks

Every action is authorized Governance is working Authorized actions are badly timed or sequenced

Supervisory agents report ~ The collective is stable Supervisors share the same blind spot or sampling

normal status delay

No component has failed The system is healthy Couplings are amplifying across healthy
components

The intervention The eventis controlled Earlier actions remain causally active and unsettled

command was issued

Dashboards remain Adequate reserve remains A critical margin is hidden by averages or stale data
green
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The hidden human stability layer

Complex enterprises have always managed margins. Airlines monitor fuel, crew legality, maintenance
status, airport capacity and passenger connections. Banks monitor liquidity, collateral, exposure and
settlement. Hospitals monitor staffing, beds, medication constraints and patient deterioration.
Manufacturers monitor inventory, machine condition, quality and delivery commitments. These
functions usually developed as separate systems owned by separate departments.

Human operators supplied the integration layer. Experienced dispatchers, supervisors and managers
noticed weak signals, questioned unusual combinations, negotiated across departments and delayed
actions while they reconstructed the wider situation. Meetings, telephone calls, approval queues and
manual reviews often looked inefficient, yet they introduced time for context to enter the decision.
Human friction frequently acted as an accidental stability damper.

The pre-Al enterprise therefore did not lack dynamic margin management. It practiced it in fragmented
systems and human judgment. What it lacked was a single formal architecture capable of computing
interacting margins continuously across the enterprise. Human intelligence could often bridge that gap
because operations moved at human speed.

Human beings were not merely making decisions. They were informally
integrating distributed margins and stabilizing the enterprise.

Why agentic Al changes the operating regime

Agentic Al removes the assumption that a human remains inside every consequential decision cycle.
Agents can act concurrently, delegate work, invoke tools, create commitments and form transient
teams. They can also modify the state that subsequent agents use for their decisions. The number and
velocity of interactions can rise while the time available for human reconstruction falls.

Earlier operating regime Agentic operating regime Stability consequence

Human-paced decisions Machine-speed decisions Instability can propagate before review
Persistent organizational teams Transient cross-system teams Membership and authority change during execution
Limited simultaneous actions Large concurrent agent populations Shared capacity can be oversubscribed
Departmental optimization Independent optimization by agents Local gains can consume global margin

reviewed by people

Visible handoffs Implicit coupling through data, queues Causal paths become difficult to reconstruct
and memory

Delays provide damping Automation removes friction Feedback gain and oscillation can increase

Humans intervene before Detection may follow execution Reversibility can vanish before response
commitment

4 www.manhattanproject20.com



Stability Engineering Institute

The transition point is not the mere presence of Al. A drafting assistant with no operational authority
does not create the same requirement. DDMC becomes necessary when Al acts as an operational
actant: it controls resources, enters transactions, changes physical or digital state, collaborates with
other agents, or creates obligations that persist after inference ends.

The DDMC necessity conjecture

The GUDIYA DDMC Necessity Conjecture states that any sufficiently complex enterprise which
introduces autonomous Al agents into consequential, dynamically coupled operations will eventually
require a domain-customized DDMC capability or its functional equivalent. Before agentic Al,
fragmented margins could often be integrated by experienced personnel. Once autonomous actants
operate at machine speed, human cognition can no longer continuously reconstruct their combined
state, forecast interacting margin depletion and intervene before propagation.

e The conjecture applies most strongly where actions are consequential, coupled, concurrent and
difficult to reverse.

e |t predicts that enterprises will rediscover DDMC functions even if they use different terminology.
¢ [t does not claim that one Grid design or one mathematical model fits every enterprise.

¢ |t can be tested by comparing enterprises with and without cross-domain predictive margin controls.

Why DDMC must be domain specific

The DDMC architecture can be general, but its margins cannot be generic. Each enterprise becomes
unstable through different variables, boundaries and causal pathways. Agent accuracy, task
completion and token consumption may describe the Al component while saying little about the
condition of the operation it is changing.

m Representative margins Illustrative loss of orientation

Airline Fuel, crew legality, maintenance, gates, runway and A valid departure consumes tomorrow's recovery
connections capacity

Bank Liquidity, collateral, exposure, settlement and Profitable local trades create correlated systemic risk
concentration

Hospital Staffing, beds, medication, deterioration and clinical Efficient scheduling removes emergency reserve

Manufacturing

Supply chain

Drone fleet

priority

Inventory, quality, machine condition, energy and
delivery

Lead time, capacity, demand variation and substitution

Energy, geometry, spectrum, payload, authority and
recovery

Agents accelerate output through a degrading
constraint

Independent orders amplify a shortage signal

Mission-capable vehicles converge on incompatible
actions
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Customization therefore means more than selecting thresholds. The enterprise must decide which
variables constitute margin, how they interact, how quickly they can change, what evidence establishes
their state, who may spend them, which boundaries are hard, and what must occur before consumed
margin can be released.

DDMC as the enterprise artificial horizon

An artificial horizon does not fly the aircraft by itself. It restores orientation by expressing attitude
relative to an external reference. DDMC serves the same role for Al-powered operations. It translates
fragmented operational signals into a continuously updated representation of where the enterprise is
relative to its safe and recoverable envelope.

The relevant output is not one reassuring score. DDMC should preserve a vector of margins because an
abundant resource in one dimension cannot compensate for exhaustion in another. The weakest
critical dimension may govern the actual operating envelope.

Margin Operational question Vertigo prevented

dimension

Timing Will the action settle before the next dependency Treating a permissible action as permissible now
arrives?

Magnitude Can the enterprise absorb the proposed scale? Confusing local capacity with shared capacity

Sequence Have required predecessors completed and settled? Acting upon unfinished state

Coupling How many actants and resources will the action Ignoring indirect and implicit dependencies
influence?

Collective gain Are responses reinforcing or damping one another? Mistaking synchronized escalation for progress

Reversibility How much consequence can still be undone? Assuming that a stop command restores the prior

state

Observation Can the Grid resolve the fastest consequential Trusting a slow but accurate dashboard
change?

Intervention Can corrective action arrive and take effectin time? Equating awareness with control

Settlement Have effects and obligations actually closed? Releasing capacity while cognition remains active

DDMC must fly ahead of cognition

Present-state monitoring is insufficient. By the time an unstable condition is fully visible, the
opportunity for low-cost intervention may have passed. DDMC must project the margin beyond the total
time needed to detect the condition, compute its significance, communicate a response, execute the
intervention and allow the system to settle.

The Grid must know how much margin will remain when its corrective
action finally takes effect.
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The phrase thirty seconds ahead is a design principle rather than a universal constant. Financial or
cybersecurity interactions may require microsecond or millisecond horizons. Robots and drone
formations may require seconds. Airline network operations may require minutes or hours. Supply
chains may require days or months. The required horizon is determined by the fastest consequential
dynamics and the full intervention-and-settlement latency.

Forecast Question DDMC must answer Primary user

horizon

Immediate Is the present rendezvous inside its envelope? Local SPU

Intervention Will margin survive until control takes effect? Local and regional Grid

Propagation Can a local deficit spread across the collective? Regional Grid

Settlement Will the proposed correction genuinely stabilize the Regional and central Grid
system?

Strategic Are repeated corrections depleting long-term resilience? Central Grid and governance

Nyquist and prediction solve different problems

Nyquist-resolved observation allows DDMC to reconstruct present dynamics without aliasing.
Predictive look-ahead provides time to act before those dynamics consume the remaining margin. Both
are necessary. A long forecast built upon undersampled telemetry may confidently predict the wrong
future. Perfect present-state observation without adequate lead time may only describe a failure that
can no longer be prevented.

Observation rate prevents the Grid from misunderstanding the present.
Look-ahead prevents it from arriving too late for the future.

A distributed architecture for enterprise orientation

Enterprise orientation cannot depend on one central computer. The fastest decisions must occur close
to the actant, while broader coupling patterns require regional and enterprise-wide visibility. DDMC
therefore distributes computation by latency, scope and authority.

DDMC level Primary responsibility Typical action

Local SPU Protect an actant, command or immediate rendezvous Admit, shape, throttle, pause or reject

Regional center Detect contention, collective gain and cascading Reallocate margin, damp, reroute or
interaction isolate

Enterprise center Protect systemic reserve, topology and cross-domain Change envelopes, reserve capacity or
recovery declare emergency

Cognitome Improve models from incidents, near misses and Recalibrate tests, policies and

learning settlements certification
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The horizons should overlap. A local SPU may see a millisecond danger that a central observer cannot
control in time. A central observer may see a slow correlated depletion that no local SPU can perceive.
Their estimates must be reconciled without allowing a remote bottleneck to disable local protection or
allowing local autonomy to expand systemic risk silently.

Airline operations as a partial precursor

American, Delta and United already operate specialized systems that perform parts of the DDMC
function, although they do not organize them under that title.

e Fuel planning estimates whether an aircraft can tolerate taxiing, weather, holding, diversion and
regulatory reserves.

e Crew systems evaluate whether pilots and flight attendants can complete assignments within
legal limits.

e Maintenance systems track cycles, flight hours, defects and inspection windows.

e Dispatch and network operations monitor weather, congestion, airport restrictions, aircraft
positioning and downstream connections.

These margins interact. A weather delay can consume fuel, crew-duty and passenger-connection
margin at the same time. Replacing an aircraft may restore maintenance margin while worsening gate,
baggage and schedule margins. Holding a flight for connecting passengers can consume the crew
legality needed to complete the trip. The airline cannot stabilize the network by maximizing one variable.
It must trade margin across the operation while protecting recoverability.

Airline operations therefore demonstrate fragments of DDMC distributed among aircraft, airports,
dispatch, maintenance, crew scheduling and network control. Human coordinators reconcile the
conflicts. GUDIYA formalizes the shared function: measure the margins, understand their coupling,
forecast their depletion and act before a locally valid decision destabilizes the network.

A representative enterprise loss of orientation

Consider an enterprise in which sales agents promise delivery dates, inventory agents reserve stock,
manufacturing agents alter production, procurement agents place orders and logistics agents select
carriers. Every action may be valid within its application. Instability appears when a Friday demand
surge causes several agents to consume the same apparent inventory, expedite the same constrained
supplier, reschedule the same production capacity and compete for the same transport window.

1. Local systems report success because each agent completed its authorized task.

2. Shared capacity becomes oversubscribed because committed margin was not reserved across
systems.

3. Agents respond to one another's changes, increasing coupling gain and creating oscillation.

4. Human supervisors receive accurate but delayed dashboards and cannot reconstruct the
sequence in time.

5. Corrective actions arrive while earlier orders, reservations and messages remain unsettled.

6. The enterprise experiences Al-Vertigo: activity is visible, but orientation and recoverability are not.
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A domain-specific DDMC would maintain shared margin reservations, track pending commitments,
charge uncertainty against stale data, detect the rising collective gain, forecast time to boundary and
reduce concurrency before the enterprise loses recoverability.

DDMC requires authority as well as computation

A margin display cannot stabilize an enterprise by itself. DDMC becomes a control capability only when
it receives trustworthy telemetry and possesses defined authority to shape consequential action.
Otherwise it may provide an accurate artificial horizon while no one follows the instruments.

e Telemetry must represent operational consequence rather than only model activity.
¢ The Grid reference must remain sufficiently independent of the participating agents.
e Every critical margin requires an explicit unit, boundary, freshness rule and confidence estimate.

e The Grid must be able to slow, constrain, quarantine, reroute or terminate actions within the
intervention horizon.

e Margin reservations must prevent concurrent actants from spending the same apparent capacity.

* Consumed margin must remain unavailable until consequences and obligations have settled.

What DDMC does not replace

DDMC complements rather than replaces alignment, cybersecurity, authorization, component
assurance and human governance. Those disciplines answer different questions. Alignment examines
whether cognition is compatible with human purposes. Security protects identity, software and
communications. Authorization establishes whether an actant may act. Component assurance checks
whether a system performed as designed. DDMC determines whether the present field can absorb the
otherwise acceptable action without exhausting recoverable margin.

Gontrot layer Remaining gap without POME

Alignment Is the objective compatible with human intent? Aligned actions can interact unstably

Security Are the identities and systems trustworthy? Authentic actions can overload shared capacity

Authorization May this actant perform this action? Permission does not establish safe timing or
magnitude

Component Did each component execute correctly? Correct components can create unstable

assurance feedback

DDMC How much recoverable margin remains? Purpose and legitimacy still come from other
layers

Settlement Have consequences and obligations closed? Closure does not establish that the original intent
was proper
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Minimum implementation path

An enterprise should not begin by attempting to model every dependency. A minimum viable DDMC can
start in one bounded operational domain where agents already possess consequential authority and
where near misses or margin failures are observable.

. ldentify the consequential actants, shared resources and coupling surfaces.

Define a small vector of operational margins using measurable units and explicit boundaries.

Record state freshness, uncertainty and the full latency from detection through settlement.

A O N =

Place an SPU at each consequential attachment point and require Grid-responsive intervention
interfaces.

5. Implement expiring margin reservations for actions that create future commitments.

6. Create regional fusion that detects simultaneous consumption, correlated objectives and
collective gain.

7. Define green, amber, red, black, recovery and settled behavior before deployment.

8. Exercise stale telemetry, rapid topology change, concurrent reservations and failed settlement in
simulation.

9. Compare predictions with incidents and near misses, then update the enterprise Cognitome.

A practical maturity model

Enterprise capability Residual Al-Vertigo risk

One Application dashboards and retrospective logs High because orientation is local and
delayed

Two Departmental thresholds and human escalation High during fast cross-domain interaction

Three Shared telemetry and domain margin vector Reduced, but intervention may remain
manual

Four Predictive regional DDMC with reservations Materially reduced within covered domains

Five Enterprise DDMC with Grid authority and verified settlement Managed through continuous external
orientation

Six Federated DDMC across enterprises and infrastructures Managed across interorganizational

cognitive fields
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How the conjecture can be tested

The claim should now move from metaphor toward empirical research. Al-Vertigo can be represented
through measurable conditions such as disagreement among local state estimates, unobserved causal
reach, time to boundary, margin velocity, correlated action, intervention delay, reversibility loss and
settlement lag. DDMC can be evaluated by whether it improves warning lead time, prevents double
spending of capacity, reduces cascading incidents and preserves recovery reserve without imposing
excessive false restrictions.

Boundary prediction lead Whether DDMC sees the approach early enough Exceeds intervention and settlement

time latency

False safe rate Whether unsafe states appear adequately margined Approaches zero for critical dimensions

Reservation conflict rate Whether agents compete for the same capacity Detected before execution

Unobserved causal reach Whether cognition leaves Grid visibility Approaches zero

Recovery reserve Whether intervention capacity survives normal Remains above domain threshold
operation

Settlement lag Whether obligations remain after apparent completion Measured and reduced without

premature closure

False restriction rate Whether safe work is unnecessarily constrained Declines while containment is preserved

Canonical propositions

1. Enterprise Al-Vertigo is a loss of systemic orientation, not necessarily a failure of any individual
agent.

2. Human operators historically supplied much of the cross-domain margin integration that formal
systems omitted.

3. Operational Al removes or outpaces that human integration layer while increasing velocity,
concurrency and coupling.

4. A sufficiently complex agentic enterprise will require domain-specific DDMC or a functional
equivalent.

5. The DDMC architecture may be general, but margins, units, boundaries and interventions must be
domain specific.

6. The effective state is a vector of margins; one healthy dimension cannot conceal one exhausted
critical dimension.

7. DDMC must project beyond detection, intervention and settlement latency rather than report only
present state.

8. Nyquist-resolved observation and predictive look-ahead are distinct and jointly necessary.
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9. DDMC must carry authority to shape action and must withhold consumed margin until verified
settlement.

10. DDMC is the enterprise artificial horizon through which Al-powered operations recover external
orientation.

Closing argument

The original Al-Vertigo intuition identified a real systems problem: an active and internally coherent
collective can lose orientation relative to its environment, purpose and remaining capacity. Agentic Al
makes this problem operational because local decisions can become numerous, transient, coupled
and too fast for human synthesis.

Domain-specific DDMC supplies the missing enterprise instrument. It observes consequential state,
preserves a vector of margins, forecasts their depletion, reconciles local and collective conditions,
reserves shared capacity and intervenes while recovery remains possible. It does not promise perfect
control. It gives the enterprise a continuously updated external reference for deciding when cognition
may proceed, when it must slow and when it must stop.

The intellectual journey now forms a coherent arc. Al-Vertigo named the loss of orientation. The
Cognitive Coordinate System identified the need for an external reference. Rendezvous Management
governed actant coupling. Nyquist established the observation requirement. DDMC turns those
concepts into an operational stability function.

March 2025 asked whether Al-powered motion could lose its horizon.
September 2026 offers a plausible answer: compute the enterprise's
distributed margins and fly the Grid ahead of cognition.
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