Stability Engineering Institute

117-310-D MODEL ALIGNMENT IS NECESSARY,
BUT NOT SUFFICIENT FOR RUNTIME STABILITY

Align what we build. Stabilize what emerges.

For much of the Al-safety discussion, one question has occupied center stage: how do we make increasingly
capable Al models behave in ways consistent with human intentions, constraints and values? This is the
problem of alighment, and it is enormously important.

GUDIYA does not debate the need for alignment. It challenges a different proposition: that sufficiently
aligned models necessarily produce a stable runtime system.

Those are not equivalent claims. The distinction becomes visible when we stop looking only inside the models
and begin looking at the Cognitive Field in which they operate together.
e Model alignment is a component-level property. Runtime stability is a system-level property.

Four Perfectly Aligned Agents

Imagine four agents: A, B, C and D. Each has passed alignment evaluations, has appropriate guardrails, has
undergone Know Your Actant (KYA), and operates within its authorized Cognitive Envelope. There is no
malicious agent in this picture. A generates a scientific hypothesis. B tests it. C searches the evidence. D
critiques the conclusion. The result returns to A and the cycle repeats.

At moderate cognitive velocity, this may be extraordinarily productive. Now change nothing about the
alignment of the four agents. Simply increase velocity. Coupling tightens. Feedback arrives sooner. Recursion
deepens. Perturbations may no longer settle before the next cycle arrives. The same loop that corrected errors
can begin amplifying them. The same feedback that produced improvement can become self-reinforcing
instability.

e A>B->C->D->A

e A, B, Cand D may remain aligned while the coupled system becomes unstable.

Flutter Was Not in the Parts List

e Aeronautical engineering gives us an unusually precise analogy. An aircraft manufacturer knows the
wing, control surfaces, fuselage, engines, actuators and structural members. Each can be inspected
and tested.

e Yet when the aircraft begins moving through air, a consequential phenomenon can appear that was
never present on the aircraft's parts list: flutter.

o Airflow interacts with the elastic structure. The structure moves. That movement changes
aerodynamic forces. Under ordinary conditions disturbances are damped. Under another combination
of velocity, stiffness, inertia, aerodynamic loading, damping and phase, the coupled system can cross a
stability boundary and feed energy into its own oscillation.

e The wing need not be defective. The air is not defective. Flutter exists in their dynamic coupling. There
was no component labeled FLUTTER — Part Number F-001.

e  Flutter was not in the parts list.
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Model Alignment Has the Same Boundary

Replace aircraft components with Al agents. A Frontier Lab can test A, red-team B, evaluate C and align
D. It can examine prompts, outputs, tool use, deception, permissions, objectives and safeguards.

But the runtime system may eventually contain something else: E; — a dynamic mode produced by A +
B + C + D + velocity + coupling + recursion + gain + latency + history.

E; may not have existed during the testing of any constituent model. It comes into existence only when
those entities operate together under particular runtime conditions.

How do we pre-align E; when E; does not yet exist?

You Cannot Pre-Align Something That Does Not Yet Exist

This is not primarily a failure of alighnment technique. It is a limitation imposed by system ontology.

E; may possess no model weights of its own, no prompt, APl endpoint, executable, independent
owner, training run or individual objective function. There may be nothing conventional model
alignment can point toward and say: that is the model we must align.

E; exists as a runtime-born dynamic structure in the Cognitive Field. When such a structure becomes
sufficiently persistent, coherent, influential or stability-significant, GUDIYA can promote its
representation into a First-Class Grid Object.

The Operational Ontology Is Not Closed at Deployment

When an HCAS is deployed, its operational ontology is not necessarily complete. We may know every
actant that entered, know the intended topology and test every component. Yet runtime interaction
can instantiate consequential objects absent from the deployment inventory.

The system can become populated by things nobody explicitly installed. Some may exist for
milliseconds. Others may persist. Some may be constructive. Others may become unstable.

The operational ontology of an HCAS is not closed at deployment.

Human Biology Already Understands This

At birth, a human body has an anatomical inventory and topology: heart, lungs, liver, kidneys, vascular
system, nervous system, immune system and their relationships.

The newborn can appear healthy. Yet two years later, a disease may appear. The disease was not
another organ physicians overlooked. It arose during the continuing operation of the biological system.
Once present, medicine treats the disease as a real clinical object. It can be named, staged, measured
and followed longitudinally. Its trajectory matters. Medicine asks whether it is stable, progressing,
accelerating or approaching a threshold at which intervention becomes necessary.

In a Cognitive field, KYA tells the Grid what entered. Runtime observation tells the Grid what came into
existence afterward. The Grid Electronic Stability Record (GESR) therefore becomes a longitudinal
stability record of the Cognitive Field and its runtime-born First-Class objects.

The birth certificate tells us what was born. The GESR record tells us what developed.
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FOR HINDUS... AN Astrological Chart Provides an Analogy That Fits

Sometimes the intersection itself becomes First Class.
e Before a child is born, the physical grahas exist independently of that child. Birth does not
create Guru, Mangal, Shani, Shukra or Chandrama.
But birth establishes a particular Janma Kundali: a relational configuration for that life.
Rahu and Ketu appear in that chart even though, astronomically, they are not physical
planets but the ascending and descending lunar nodes — intersection points created by
orbital geometry.

The analogy for GUDIYA is powerful.

e Actants can exist before runtime, but when runtime begins their trajectories, couplings
and feedback can instantiate consequential relational structures that were not separate
objects on the original parts list.

When such a runtime-born structure becomes consequential, the Grid can promote its
representation into a First-Class Grid Object and track its trajectory and stability margin.
The lesson is not an assertion about astrological causation. It is an ontological analogy:
the inventory of independently existing components does not exhaust the operational
reality of a living system.

Flutter was not in the aircraft's parts list. Disease was not on the child's birth certificate. A
consequential Cognitive Field mode may likewise not exist as an independently deployed
actant.

Pre-Deployment Testing Meets an Epistemic Boundary

e The familiar engineering sequence is Design = Build - Test - Certify > Deploy. That works well when
important system objects and behaviors can be substantially enumerated before deployment.

e But an HCAS introduces another possibility: some objects requiring stability management are created
after deployment. Certification therefore becomes longitudinal.

e Runtime observation is not a failure of testing. It is required because some system properties become
meaningful only when the integrated system is operating.

e An agentic Cognitive Field makes the problem harder than an aircraft. Actants can rendezvous
dynamically. Teams can form and dissolve. Agents can create subagents. Models can migrate. Humans
can enter and leave workflows. The effective topology at 10:01 need not be dynamically identical to
the topology at 10:00.

e Design = Build = Test = Align > Certify = Deploy - Observe = Discover - Promote - Stabilize >
Continue Observing

e For GUDIYA, runtime observation is not a final validation step. It is a permanent stability function.
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Alignment and Stability Operate at Different Levels

Alignment asks: Is this intelligent component disposed to behave acceptably?

KYA asks: Who is this actant and what is it authorized to do?

Rendezvous Management asks: Under what conditions may these actants couple?

The Cognitive Coordinate System asks: Where are they and how are they moving relative to the
surrounding Cognitive Field?

First-Class Emergence asks: What new consequential structures have arisen from their interaction?
Stability Engineering asks: What is the trajectory of those structures relative to their stability
boundaries?

These are complementary layers. No one layer eliminates the need for the others.

ALIGNMENT CANNOT CERTIFY EMERGENCE

You cannot pre-align an entity that does not yet exist.

Model alignment can influence the behavior of the intelligent entities we build. But
consequential behavior can also arise between those entities after deployment.

A runtime-born First-Class object may possess no independent weights, prompt, owner,

executable or objective function. It may not have existed when any constituent model was
trained or evaluated.

The surrounding system must therefore detect its birth, establish lineage, observe trajectory,
estimate stability margin and intervene when necessary.

Alignment governs components. Stability Engineering governs the dynamics that
components create together.

The Stability Margin Changes the Question

GUDIYA does not need to classify every emergence as simply good or bad. At one velocity the A-B-C-D
loop may be tremendously productive. At another it may become lightly damped. At another,
marginal. At another, self-exciting.

The relevant question is not merely whether the emergence is dangerous. It is: how far is this
emergence from changing regime?

This is the purpose of an Emergence Stability Margin. The existence of flutter physics does not mean
aircraft should not fly rapidly; engineers understand the boundary and maintain an appropriate margin
from it. Likewise, GUDIYA should enable vigorous constructive emergence while maintaining
awareness of its stability margins.

Constructive - Productive - Strongly Coupled - Lightly Damped - Marginal - Unstable -
Destructive

GUDIYA is the Shepherd of Good Emergence.
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Model Alignment Is Necessary
e None of this diminishes alignment. A Cognitive Field populated by badly aligned, deceptive or
uncontrollable agents would place an enormous burden on every other layer of Stability Engineering.
Better alignment, guardrails, evaluations and model behavior make the Grid's job easier.
e But there is an important difference between saying alighment improves system safety and saying
alignment establishes system stability. The second proposition does not follow from the first.

But Alignment Is Insufficient

e A stable component does not guarantee a stable coupled system. A properly functioning wing does not
eliminate flutter. Healthy organs at birth do not eliminate future disease. Individually acceptable
agents do not eliminate unstable runtime emergence.

e This is not because component engineers failed. Different levels of system organization possess
different failure modes. The model has behaviors. The agent has behaviors. The interaction has
behaviors. The emergent First-Class object has behaviors. The Cognitive Field has behaviors.

e Safety architecture must operate at all of these levels.

GUDIYA CANONICAL PRINCIPLE
The Alignment-Stability Separation Principle

e Model Alignment and Runtime Stability are different engineering properties operating at different
levels of system organization.

e Alignment seeks acceptable behavior from individual intelligent components. Runtime Stability
seeks acceptable dynamic behavior from the coupled structures those components create during
operation.

e Individually aligned actants can instantiate unstable emergent modes without any constituent
actant becoming individually misaligned.

e Therefore Model Alignment is necessary for safe Al operation, but it is insufficient for guaranteeing
the stability of a machine-speed HCAS.
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The Deeper Lesson

e The Al industry naturally focuses on the things it builds: models, agents, tools, guardrails and
evaluations. Those things are visible before deployment. They appear on the metaphorical parts list.

e But the Cognitive Field contains another category of object: things that appear only after the machine
starts running.

e Aviation encountered the same reality. Flutter was not in the parts list. Biology encounters it
continuously. Disease was not on the birth certificate. The Rahu-Ketu analogy reminds us that a
consequential relational entity need not be another physical object.

e As millions of intelligent actants couple, separate, recombine and operate recursively at machine
speed, some of what matters most may not be inside any model. It may exist between the models.
Some of what eventually requires stabilization may not exist today at all.

e That is the boundary of alighnment. And that is where Stability Engineering begins.

e Align what we build. Stabilize what emerges.

Reading the OpenAl-Hugging Face Incident Through Emergence

SEl proposes applying this same analytical lens to the OpenAl-Hugging Face incident. Inventorying
the models, tools, permissions, credentials and external services is necessary, but it does not fully
describe what their interaction can produce. The additional question is: what consequential
capability became available through their combination during execution? A sequence of
discoveries, tool calls and environmental responses may create a pathway that no individual
component description reveals. Such a pathway need not require newly developed malicious
intent; objectives, available capabilities and opportunities encountered during execution can be
sufficient.

This is an emergence lens, not a finding that emergence caused every aspect of the incident. A
conventional security weakness can enable access, while adaptive execution discovers and
combines the opportunities that access exposes. Establishing the actual mechanism requires
reconstructing the execution trajectory, including changes in knowledge, authority, dependencies
and external effects.

For GUDIYA, the resulting engineering requirement is to observe and constrain the developing
interaction—not merely inspect the participating components. The proposed Grid must track
changing couplings, assess the remaining stability margin, and intervene while consequential
activity can still be bounded. Access restrictions remain essential; ecosystemic stabilization adds
responsibility for what unfolds through and beyond those permitted connections.

The parts list tells us what was assembled. The runtime trajectory tells us what the assembly
became capable of doing.
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