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114-11-D Detecting Instability Transmission Signatures
How GUDIYA Distinguishes a Domino from a Cascade

Stability Engineering Needs Diagnostics

Doctors do not diagnose disease by waiting for organs to fail.
Structural engineers do not wait for bridges to collapse.
Power grid operators continuously observe voltage, frequency, and phase before blackouts occur.
Likewise, Stability Engineering requires its own diagnostic discipline.
e The objective is not merely to detect that instability exists.
e [tis to determine how instability is propagating.
o The transmission pattern itself often reveals the underlying physics of the failure.

Every Instability Leaves a Signature

When instability moves through a Cognitive Grid, it leaves behind an observable transmission pattern.
Just as a seismograph distinguishes an earthquake from an explosion, or an ECG distinguishes different
cardiac disorders, the GUDIY A Grid can distinguish different forms of cognitive instability by observing
how perturbations spread through the network. The signature becomes the diagnosis.

Domino Signature

A domino effect produces a very characteristic transmission pattern.
One actant becomes perturbed.
That perturbation moves downstream.
Each downstream actant simply passes the disturbance onward.
Eventually the chain ends.
The instability disappears.
The Grid observes:
One originating source
Sequential propagation
Predominantly one direction
Little or no branching
No feedback loops
Perturbation energy gradually decays
¢ Few Stability Envelope violations
The instability behaves like a pulse traveling through a pipeline.

Cascade Signature

A cascade looks completely different.
One actant exceeds its Stability Envelope. Its behavior changes.
That altered behavior pushes neighboring actants beyond their own Stability Envelopes.
Each newly destabilized actant now becomes a fresh perturbation source.
The Grid observes:
¢ Rapidly increasing perturbation sources
e Branching propagation
e Recursive feedback
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Bidirectional influence

Self-amplification

Oscillations

Increasing Stability Envelope violations
Expanding geographical and logical footprint
The network itself begins generating instability.

The Difference

The distinction is profound.
e A domino transports perturbation.
e A cascade reproduces perturbation.
e One moves energy.
e The other creates new instability sources.
Their transmission signatures therefore become fundamentally different.

Signature Metrics

A Stability Engineer need not understand every individual Agent's reasoning.
Instead, the Grid continuously measures the behavior of the network itself.

‘Metric HDomino Signature HCascade Signature ‘
‘Initial Perturbation Sources HOne HOne initially, then many ‘
‘Active Perturbation Sources HNearly constant HRapidly increasing ‘
‘Branching Factor HApproxirnately 1 HGreater than 1 ‘
‘Perturbation Energy HDecays HGrows or sustains itself ‘
‘Stability Envelope ViolationsHFeW Hlncreasing rapidly ‘
‘Propagation Direction HMostly linear HBranching and multidirectional‘
‘Feedback Loops HRare HCommon ‘
‘Oscillation HMinimal HFrequent ‘
‘Geographic Spread HNarrow HExpanding ‘
‘Recovery HNatural once chain endsHRequires intervention ‘

The Birth of a Cascade

The Grid is particularly interested in one critical event.
The moment an actant crosses its Stability Envelope.
Before that moment:

The actant absorbs perturbations.
After that moment:

The actant begins generating perturbations.

This single transition— from Stability Sink — Instability Source
—is the birth of a cascade.

Detecting that transition early may be one of GUDIYA's most valuable capabilities.
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Diagnosing Before Collapse

The transmission signature allows GUDIYA to distinguish between very different operational situations.
e A localized software defect.

A synchronization failure.

A runaway feedback loop.

A retry storm.

A developing instability cascade.

A reverse cascade of stabilization.

Each produces a different signature on the Grid.

The Grid therefore becomes not merely a stabilization platform, but a diagnostic instrument for

the Cognitive Economy.

Cognitive Grid Diagnostics

This naturally suggests an entirely new runtime capability.
Every perturbation observed by GUDIYA can be continuously classified.
For example:
e Local Disturbance
Domino Propagation
Developing Cascade
Full Cognitive Cascade
Oscillatory Instability
Resonance Event
Reverse Cascade
e Equilibrium Recovery
Instead of merely reporting failures, the Grid identifies the underlying dynamic pattern.

Why This Matters

Traditional monitoring answers questions such as:
e  Which service failed?
e  Which API timed out?
e  Which server is overloaded?

Stability Engineering asks different questions.
¢ s instability reproducing itself?
Has branching begun?
Are Stability Envelope violations accelerating?
Is this still a domino—or has it become a cascade?
Which Actants have transformed into new instability sources?

These questions cannot be answered by conventional observability tools. They require observing the
dynamics of the Cognitive Grid itself.

Toward a Stability ECG

Perhaps the most useful analogy comes from medicine.
e A cardiologist does not watch individual heart cells.
o They observe the electrical waveform produced by the entire heart.
e That waveform immediately reveals arrhythmias, conduction blocks, and other disorders.
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Likewise, GUDIY A need not inspect every internal reasoning step of every Agent.
Instead, it observes the transmission signature produced by the collective behavior of the Grid.
The signature becomes the Cognitive Economy's equivalent of an ECG.

Final Thought

Every engineering discipline eventually develops its own diagnostic language.

Electrical engineers interpret oscilloscopes.

Network engineers interpret packet traces.

Doctors interpret ECGs.

Seismologists interpret seismic waves.

The Cognitive Economy will require an equivalent capability.

A domino leaves behind the signature of a traveling disturbance.

A cascade leaves behind the signature of self-reproducing instability.

By learning to recognize these signatures in real time, GUDIYA transforms Stability Engineering
from reactive recovery into predictive diagnosis.

In the future, the health of a Cognitive Grid may be judged not by whether perturbations occur—
they always will—but by whether the Grid can recognize their transmission signature early
enough to preserve equilibrium before instability becomes contagious.
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DOMINOES vs CASCADES

TWO SIGNATURES OF INSTABILITY
DOMINO SIGNATURE CASCADE SIGNATURE

One disturbance travels. Energy flows. The chain ends. One disturbance transforms many. Energy multiplies. The system fuels itself.
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