Stability Engineering Institute

Secure Execution and Ecosystemic
Stabilization

SEl’s Position on NVIDIA’s Open Agent Safety Platform

Stability Engineering Institute | GUDIYA Cognitome | 29 September 2026

SEl position

The Stability Engineering Institute welcomes the architectural direction of NVIDIA’s Open Agent Safety
Platform, announced on 28 September 2026. Independent observation, enforceable execution boundaries,
and controls outside an agent’s authority are important foundations for responsible agent deployment. Our
support for this direction does not constitute independent validation of the platform’s implementation or
performance. [1, 2]

SEl also emphasizes that secure execution and ecosystemic stabilization are distinct, complementary
engineering responsibilities. Agents can remain authenticated, authorized, contained, and faithful to their
assigned objectives while their combined activity produces resource exhaustion, oscillation, concentrated
demand, or cascading disruption. Successful enforcement of individual boundaries does not by itself establish
acceptable collective operating conditions.

GUDIYA proposes an architecture for this additional responsibility: observing collective conditions, modeling
their evolution in time, and coordinating anticipatory interventions under human-defined policy. Its
foundations draw on operational sociotechnical systems, including electric grids, highway networks, and
aviation traffic management. Its specific mechanisms require their own engineering validation.

Scope of this position

This paper assesses NVIDIA’s published proposal, rather than making claims about the company’s internal
thinking or future capabilities. It distinguishes the problem class, operational precedents, proposed GUDIYA
functions, and evidence needed to evaluate them. It does not rank vendors or assert that stabilization cannot
be implemented using NVIDIA infrastructure.

The central proposition is straightforward: assume secure agents, then examine whether their collective
activity remains stable, recoverable, and productive. The need for that examination survives successful
cybersecurity.
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Two distinct engineering responsibilities

NVIDIA describes OpenShell as a runtime for controlling execution and access, with Sentry providing an
additional hardware-isolated monitoring and enforcement layer. Its public material includes behavioral drift,
correlated interactions, identity and delegated authority, and fleet lineage. Describing this as only static
sandboxing would understate its scope. [1, 2]

Dimension Secure execution Ecosystemic stabilization

Primary question Does activity remain within authorized Do interactions maintain acceptable collective
boundaries? conditions?

Failure Boundary bypass, unauthorized access, or Feedback amplification, oscillation, overload, or

mechanism policy violation cascading effects

Relevant context Identity, permissions, execution paths, and Dependencies, timing, aggregate commitments,
behavior resources, and history

Success Protected execution and enforceable Bounded operation, effective recovery, and useful

condition authority collective outcomes

HCAS as the system of concern

GUDIYA treats the interacting cognitive collective as HCAS: Hyper complex adaptive systems operating at
machine speed. Participants can change plans, delegate, learn from shared artifacts, and create new
relationships during execution. The interaction graph and the consequences of activity can therefore change
even when software and permissions remain unchanged.

Complex engineered systems (CES) and HCAS are compatible descriptions at different levels. An engineered
execution platform may support an adaptive population. NVIDIA’s announcement does not articulate an
equivalent HCAS stabilization model; that observation does not establish that NVIDIA regards the world
exclusively as CES.

The limits of the published comparison

The announcement does not specify equivalents to GUDIYA’s

e external CCS (Cognitive Coordinate System),
e general Rendezvous Management discipline,
e S0-S4 progression model, or

e complete collective control framework.

This is a statement about published scope, not a permanent technical limitation. Enhancements to the
monitoring and enforcement infrastructure could support those additional functions.
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Operational precedents for ecosystemic stabilization

GUDIYA’s broader framing is grounded in Systems Dynamics Theory and systems that societies already
operate. These precedents establish the practical importance of collective coordination; they do not
automatically prove the effectiveness of every GUDIYA mechanism.

Electric grids

The bulk power system combines engineered assets, operating organizations, and enforceable reliability
responsibilities. FERC's reliability framework includes mandatory standards developed through NERC. This
provides a concrete precedent for institutional authority surrounding technical operation, rather than leaving
each participant to define acceptable conduct independently. [3]

Highway networks

FHWA describes ramp metering as a means of managing entrance demand relative to freeway capacity and
preventing traffic-flow breakdown. A driver can obey the rules while contributing to congestion. The relevant
lesson for GUDIYA is that admission and timing can be legitimate collective control variables even when
participants are individually compliant. [4]

Aviation and air traffic management

The FAA defines traffic management around balancing demand with system capacity through analysis and
coordination. Capable aircraft and qualified operators still operate within a wider traffic-management
system. GUDIYA draws an architectural lesson from the coexistence of local operation, shared information,
interaction procedures, and wider authority. [5]

What transfers to Al and what must be established

The transferable responsibilities include independent observation, common references, admission, dynamic
margins, coordinated intervention, and recovery. Al ecosystem introduces additional challenges: rapidly
changing dependencies, persistent objectives, indirect interaction through artifacts, and uncertain behavioral
models.

SEl therefore distinguishes three evidentiary levels. Operational sociotechnical precedents are established.
Their transfer to the Al ecosystem is an architectural argument. GUDIYA-specific coordinates, stage
classifications, estimators, and control laws are proposals whose validity must be demonstrated in defined
domains.

Failure progression through S0 to S4

GUDIYA’s proposed SO, S1, S2, S3, and S4 continuum makes progression and recoverability explicit subjects of
control. Operational use requires observable stage criteria, uncertainty estimates, transition rules, and
corresponding responses. Discrete labels must not imply that every failure advances neatly through every
stage; abrupt transitions and incomplete observations must be accommodated. NVIDIA’s announcement
does not specify a comparable model of collective failure progression.
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Observation and reference adequate for control

Independent observation and ecosystemic observability

A protected monitor can provide trustworthy evidence without observing every condition needed for
ecosystemic control. GUDIYA requires assessment of evolving dependencies, pending obligations, available
resources, indirect couplings, and intervention effects. Its observability requirement includes coverage,
reliability, timeliness, and uncertainty, not simply a larger volume of logs.

External Cognitive Coordinate System

GUDIYA’s Cognitive Coordinate System (CCS) proposes a shared external reference for describing and
comparing actant trajectories. Local reports of progress do not establish whether participants are collectively
drifting toward a constraint. Independent placement of a monitor is not, by itself, a common coordinate
system.

CCS must specify measurable coordinates, units where applicable, time alignment, transformations between
views, and uncertainty. It supplies a reference for assessment; it does not independently determine what is
safe or permissible. The stability envelope also depends on resources, relationships, and human policy. This
proposed function is distinct from identity and execution lineage.

Nyquist limitations and the complete response budget

The Nyquist—-Shannon theorem addresses reconstruction of band-limited signals from adequately frequent
samples. It does not establish a universal sampling rate for agentic behavior. Counting agent actions and
observing at twice that rate does not guarantee state reconstruction or stable control. Sampling effects and
computational delays can reduce control-system stability margins. [6, 7]

GUDIYA must characterize the dynamics relevant to each constraint and budget the full chain from sensing
through communication, estimation, decision, enforcement, and physical or digital effect. A fast detector can
still be too late if commitments become irreversible before the response takes effect.

Where the response budget is inadequate, the design may need predictive look-ahead, event-triggered
protection, pre-execution admission, or pacing of the underlying process. A remote Grid cannot be assumed
to close every fast loop. External reference means evidence beyond the actant’s self-report; it does not
require geographical distance.

High Temporal Resolution vs Wide Contextual Coverage

Observation property What it reveals What it can miss

High Temporal Rapid changes within the observed area Relevant activity outside the frame
Resolution

Wide contextual Participants, dependencies, and surrounding  Rapid changes between observations
coverage conditions

Imagine a camera tightly focused on one vehicle. At 60 fps, it records the vehicle’s movements clearly. But it
may miss the queue forming beyond the bend, vehicles entering from another road, or a blocked intersection
downstream.
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A wider view can reveal those relationships. It changes what can be inferred about the vehicle’s situation,
even without increasing the frame rate. But if that wider view updates too slowly, it may still miss a
developing collision.

For GUDIYA, the implication is:

Increasing observation frequency cannot compensate for missing ecosystemic context. Increasing
observation coverage cannot compensate for inadequate temporal resolution. Stabilization requires both,
matched to the dynamics being controlled.

There is one further step: a wide-angle image provides coverage; ecosystemic observation must also identify
consequential relationships—who depends on whom, where pressure is accumulating, and how an
intervention might propagate.

Therefore we distinguish three things: frame rate, field of view, and interpretation of the scene. It explains
why “continuous monitoring” alone does not establish ecosystemic observability.

The control architecture

Fast local stabilization should operate within preauthorized limits. Wider Grid observation should coordinate
conditions spanning environments. Human policy should define objectives, intervention authority, priorities,
and accountability. Each level must state what remains possible when its observations or communications
degrade.

Time as a first class variable

GUDIYA treats time as intrinsic to the dynamics of the controlled system. The consequences of an authorized
action depend on when it occurs, what precedes it, what overlaps with it, and what remains unfinished
afterward. The same volume of activity can be sustainable when spread across an hour and destabilizing
when concentrated into a second.

Continuous monitoring and temporal modeling

Continuous monitoring describes an observation process. Treating time as a first class variable describes the
model used to interpret and govern activity. An observer may record every event yet lack a model of how
commitments accumulate, resources replenish, or delays amplify feedback. Conversely, a controller can
explicitly model these dynamics while receiving measurements at discrete intervals.

The distinction is not the physical location of the observer. An external Grid can model temporal dynamics
using independent evidence. A monitor inside an agent can still produce only timestamped logs. Time must
enter the causal account of system behavior, rather than appear only as a timestamp attached to events.

Anticipatory ecosystemic stabilization

GUDIYA proposes anticipatory control: use projected conditions to act while an effective intervention
remains possible. Prediction estimates what may happen. Anticipation connects that estimate, its
uncertainty, and the available response time to an authorized action. Reactive protection remains necessary
when disturbances are unexpected or forecasts are wrong.
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Control mode Basis for action

Reactive An observed condition requires immediate correction or containment.

Anticipatory A projected constraint breach requires action before the intervention window closes.

Preventive Admission and scheduling constrain new commitments before they create an unacceptable
trajectory.

DDMC must estimate how quickly margins are being consumed and how long an intervention will take to
matter. DLPC must identify a point where timely action can still change the outcome. Rendezvous
Management must account for readiness, sequence, and overlapping commitments. Recovery must include
the time resources need before work resumes.

A precise comparison with NVIDIA

NVIDIA emphasizes continuous observation and rapid enforcement. These capabilities can also feed
predictive controllers, so it would be inaccurate to classify the platform as inherently reactive. Its
announcement does not specify the collective temporal model proposed here. Equally, treating time
explicitly does not by itself establish predictive accuracy. [1, 2]

For GUDIYA, time is a measured quantity, a constraint on what control remains possible, and a variable
through which control is exercised. Pacing, sequencing, and staged release must be evaluated against both
their stabilizing effects and the costs of delay.

The five stabilization disciplines

GUDIYA organizes intervention through five complementary disciplines. They define engineering
responsibilities; several constituent controls already exist in security and distributed-systems practice. The
proposed contribution is their coordinated application to collective dynamics.

Discipline Operational responsibility

Admittance Control Govern participation, delegation, new couplings, and expansion of reach
under current conditions.

Distributed Dynamic Margin Computation Estimate margins, their rate of consumption, and remaining response
— DDMC time, including uncertainty and recovery needs.

Distributed Dynamic Leverage Points Identify where, when, and how strongly intervention can alter the

Calculation — DLPC trajectory before the opportunity closes.
Cognitive Rx Select and apply a qualified corrective response, then verify its effect.
Circuit Breaking Independently interrupt harmful propagation and govern recovery and

re-admission.

Hard authorization boundaries remain categorical. DDMC cannot allocate a small amount of unauthorized
access as an acceptable margin. It can assess whether observation, inspection capacity, response latency, or
resource headroom threaten continued operation.
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Rendezvous Management

Rendezvous Management governs the conditions under which consequential interactions may start,
continue, pause, complete, or recover. Permission to communicate is necessary but does not establish
compatibility of current states, timing, capacity, and outstanding commitments.

Its proposed scope includes synchronous and asynchronous exchanges, dynamic teams, embodied
interactions, and indirect coupling through queues, repositories, databases, and other persistent artifacts. An
authorized write by one actant can alter the conditions encountered later by another. No direct message is
required for consequential interaction.

CCS supports assessment of relative conditions; Rendezvous Management uses those assessments alongside
authority and resource information to govern encounters. NVIDIA’s interaction telemetry and access controls
could support implementation, but its announcement does not specify this general interaction-stabilization
discipline.

Stabilizing the three layered Al Economy

The Agentic Layer generates decisions and delegated work. The Digital Services Layer accepts instructions
and turns them into execution and commitments. The Resource Layer supplies the liquidity, compute,
energy, inventory, or physical capacity needed to fulfill them. These economic roles are distinct from
NVIDIA’s application, runtime, and infrastructure stack.

ERCE LAYER

dence

LAYER 2 - THE DIGITAL COMMERCE LAYER

Digital commerce cadence

The bank run scenario

Consider many financial agents independently moving deposits toward better returns. Each transfer may be
authenticated, authorized, and correctly executed. Concentrated outflows could nevertheless outrun
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affected institutions’ ability to mobilize liquidity. This is an illustrative collective-risk scenario, not a claim that
such an agentic run has occurred.

GUDIYA’s proposed response would compare the timing of pending liquidity demands with replenishment
capacity and the time needed for intervention, then govern new commitments accordingly. Where
authorized, transparent pre-execution queues and staged release could moderate pressure. Delay is not
inherently stabilizing: restrictions can increase uncertainty, impede essential payments, or displace demand.
Completed settlement finality, allocation fairness, and explicit recovery conditions must be protected.

Controls must coordinate across all three layers. A service pause that triggers agent retries or migration may
amplify the original disturbance. Reopening every queue simultaneously can recreate the surge. Successful
stabilization requires verifying the collective effect, not merely confirming that one breaker tripped.

Persistence and continuity of responsibility

An actant’s objective, memory, executable lineage, delegated work, and external artifacts may survive a
restart or model replacement. GUDIYA’s persistent-actant principle requires authorized continuity of stability
history across those changes. Terminating a runtime does not by itself discharge outstanding obligations or
remove the conditions for recurrence.

Emergence shepherding

GUDIYA also proposes a positive objective: preserve beneficial adaptation and collaboration while limiting
destabilizing amplification. Unexpected activity is not automatically harmful, and apparently productive
teamwork is not automatically stable. Domain-specific outcome measures must distinguish useful discovery
and coordination from unsustainable resource consumption or propagation.

Intervention must therefore be judged partly by what useful activity survives. Emergence shepherding
becomes an engineering function when desired outcomes, constraints, warning signals, and intervention
effects are explicitly measurable. The term alone is not evidence that constructive emergence can reliably be
identified or controlled.

Human authority and dependable stabilization

Humans need not approve every machine-speed action. They can authorize bounded control laws, require
evidence and auditability, and retain authority to revise or withdraw the mandate through defined
procedures. Policy determines whose interests are protected, what trade-offs are acceptable, and who is
accountable for intervention.

Federation must address conflicts between individually valid local policies. Wider coordination needs explicit
jurisdiction, information-sharing rules, and enforceable interfaces. GUDIYA cannot assume universal visibility
or obedience merely by naming an external Grid.

Defend the Defenders

The stabilization system is itself subject to overload, stale telemetry, correlated analytical errors, and
conflicting interventions. It requires protected observations, bounded authority, separation of failure
domains where appropriate, and activity-specific degraded modes. A controller that induces oscillation or
cascading interruption has failed its own objective.
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A testable relationship with security platforms

SEl proposes comparison between secure execution alone and secure execution combined with ecosystemic
stabilization. Both configurations should retain the same security protections. Experiments should include
compliant demand surges, synchronized retries, resource reallocation oscillations, delayed observations,
migration, persistent artifacts, and recovery after interruption.

Measures should include constraint violations, forecast calibration, warning lead time, missed intervention
windows, unnecessary delays, useful work preserved, recovery time, and control overhead. Claims of benefit
require reproducible results against appropriate baselines. Incident replay is useful for containment
guestions but does not replace tests of collective failures that contain no security violation.

The implementation relationship can be complementary. Security infrastructure can supply protected
telemetry and enforceable actions. A stabilization layer can supply wider estimates, collective objectives, and
coordinated control decisions. That interface must specify identity continuity, timestamps, policy versions,
action acknowledgment, and behavior during lost communication.

SEI position on the remaining responsibility

SEl supports the direction of NVIDIA’s Open Agent Safety Platform and the engineering effort it represents.
Its published scope does not specify the complete collective-stabilization framework proposed here. That
distinction concerns an additional problem class, not a claim that NVIDIA can never implement it.

GUDIYA’s case survives successful cybersecurity. Secure, authorized agents still require sustainable,
recoverable, and productive collective operation, with time explicitly modeled and governed. SEI's proposed
contribution is to define and test the observation, coordination, intervention, and governance needed to
maintain those conditions.
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