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Examining Adequacy of NVIDIA Sentry - Part 2 

The Stability Envelope Lens — CES, CAS and HCAS 
 

 

 

The Stability Engineering Institute welcomes efforts to strengthen agent security. This examination seeks to 
strengthen NVIDIA’s proposals by identifying the evidence and complementary functions needed for 
ecosystemic stabilization. It applies the GUDIYA chapter “Defining Stability Envelope — CES vs CAS vs HCAS,” 
including its Emergent Engineering insert, as an evaluation framework. [1]    
https://www.manhattanproject20.com/blogs/defining-stability-envelopes-ces-cas-hcas  

Our conclusion is deliberately bounded: NVIDIA recognizes changing agent behavior and describes runtime 
monitoring and enforcement. The reviewed publications do not establish that these capabilities continuously 
reassess and maintain an ecosystemic stability envelope. That is a question for architectural clarification and 
testing, rather than proof that Sentry cannot perform or support the function. 

What we are evaluating 
Adequacy must be judged against a declared objective. Security enforcement asks whether a requested 
operation complies with a policy. Behavioral supervision asks whether an evolving sequence remains 
consistent with an authorized task. Ecosystemic stabilization additionally asks whether the combined activity 
of interacting participants remains sustainable and recoverable under current conditions. Success against one 
objective cannot simply be transferred to another. 

This chapter distinguishes Sentry from OpenShell and from the combined Open Agent Safety Platform. A 
capability documented for one component is not automatically implemented by another. The assessment is 
based on public descriptions reviewed on 1 October 2026; it is not a code audit, benchmark or inspection of a 
deployed Sentry system. 

What NVIDIA explicitly acknowledges 
NVIDIA’s platform overview identifies drift arising during prolonged work and after policy blocks, missing tools 
or ambiguous instructions. It describes Sentry as an independent hardware layer correlating interactions, 
policy decisions and tool/data access, with continuous evaluation against a predefined behavioral profile. The 
overview also discusses lineage and delegated authority. Sentry’s stated role therefore extends beyond an 
initial entry check. [2] 

The OpenShell walkthrough documents external permission enforcement, reviewed runtime access changes 
for newly discovered requirements, and policy analysis of modeled permissions. It describes analysis of 
combined permissions across multiple agents as ongoing work. These are relevant responses to changing 
behavior and access needs, but do not by themselves demonstrate ecosystemic stability estimation. [3] 

The distinction that remains 
Adaptation can remain inside an enforceable security boundary. A correctly mediated prohibition need not 
enumerate every strategy an agent might invent. The unresolved stabilization question is whether permitted 
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behavior can collectively become unsustainable—and whether the system recognizes and corrects that change 
before essential functions are lost. 

Applying the CES CAS and HCAS lens 
The source chapter defines the stability envelope through essential functions, acceptable conditions, 
recoverability, available controls and a specified disturbance class. It treats HCAS as CAS operating at machine 
speed. These lenses describe accumulating responsibilities; they do not divide every real deployment into a 
single exclusive category. [1] 

Lens Assessment question Evidence to request 

CES — characterized 
dynamics 

Do controls remain effective within the 
declared configuration, load and failure 
assumptions? 

Mediation coverage, enforcement tests, 
failure modes and verified effects under 
load. 

CAS — adaptive 
dynamics 

Do changing strategies and couplings 
invalidate the behavioral model or 
operating limits? 

Detection of model mismatch; 
reassessment triggers; tests of adaptation 
after intervention. 

HCAS — machine-
speed adaptation 

Can observation and effective 
intervention complete before 
instability becomes unrecoverable? 

End-to-end latency distributions, stale-data 
handling, local fallback and recovery tests. 

Three observation scopes are still useful 
1. Type 1 is cross-sectional examination of a request or interaction.  
2. Type 2 is longitudinal assessment of an actant’s evolving activity and history.  
3. Type 3 is ecosystemic assessment of relationships, shared conditions and aggregate consequences.  

Repeated Type 1 checks can contribute evidence to Types 2 and 3, but repetition alone does not establish 
either. A fleet dashboard may still consist of separate individual records. 

The reviewed description supports a broader stated ambition than Type 1 alone. [2] SEI’s next question is what 
state is retained, what relationships are reconstructed, what external conditions are observed and what 
collective outcomes drive intervention. These are proposed evaluation questions, not an assertion that the 
implementation lacks each function. 

Adaptation affects the observer as well as the observed 
A predefined profile offers a reference, but a reference must remain appropriate to the task and operating 
regime. Useful adaptation may look unusual; a familiar pattern may become harmful when capacity falls or 
participation changes. Evaluation should distinguish policy violations, legitimate novelty, model uncertainty 
and collective stress. Otherwise a detector may suppress useful work or overlook familiar behavior with new 
consequences. 

The assessment must also observe responses to control. Blocking one route can redirect demand to another 
permitted route. Repeated deferrals can produce synchronized retries. Restrictions that stabilize one service 
may overload its neighbor. These are possible feedback mechanisms to test; their occurrence cannot be 
inferred solely from the presence of adaptive agents. 
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Three envelopes and two connected loops 
The evaluation lens separates policy-defined limits, estimated stability and operating authorization. This 
separation is important when considering whether a security policy also serves as a stability envelope. [1] 

Envelope responsibility Meaning for a Sentry evaluation 

Policy-defined limits Identify who defines acceptable exposures and trade-offs. A policy check 
should be assessed against its modeled scope. 

Estimated stability envelope Determine what evidence estimates sustainable activity and recovery under 
current state, coupling and resource conditions. 

Authorized operating envelope Determine how permissions and activity limits are combined, versioned and 
adjusted within delegated authority. 

A formal permission result and an ecosystem stability result answer different questions. A permission proof 
can be sound within its model while leaving aggregate load, irreversible commitments or changing external 
capacity outside that model. Conversely, a favorable capacity estimate cannot authorize an otherwise 
prohibited action. Evaluation should identify precisely which assumptions each assurance covers. 

Operational control and envelope reassessment 
The operational loop measures activity and shared conditions, estimates state, selects an authorized response 
and verifies the effect. The envelope reassessment loop asks whether changes in behavior, relationships or 
control capability require a different operating limit or model. Continuous monitoring can supply either loop, 
but its presence alone does not demonstrate that both exist. 

For a proposed integration, GUDIYA’s Intent-Group Approval would bind a collective purpose, participants and 
recommended envelope to human-defined authority. Runtime adjustments within the mandate could proceed 
automatically. Material changes beyond that authority would require reapproval. Sentry or OpenShell could 
potentially supply enforcement and evidence interfaces; compatibility, coverage and timing would need 
validation. 

Questions that make the loop concrete 
What observation causes a limit to change? Which component computes the new limit? What uncertainty 
margin is applied? Who authorizes the change? Which tools, delegates and pending commitments does it 
reach? What measurement confirms that the response restored acceptable conditions? A design that answers 
these questions provides a stronger basis for assurance than a monitoring-frequency claim alone. 

Functional complementarity without presumed dependence 
GUDIYA’s Cognitive Coordinate System, persistent actant identity, Rendezvous Management and Grid 
attachment identify proposed responsibilities for shared reference, lineage, interaction governance and 
control reach. Equivalent functions could be implemented within NVIDIA’s platform, by other providers or 
through integration. A need for these functions does not establish dependence on the GUDIYA product or 
prove that the GUDIYA architecture already satisfies them. 
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Timing and collective consequences 

Line speed is not an end-to-end stability guarantee 
NVIDIA describes line-speed policy enforcement in the specified BlueField architecture. [2] That concerns an 
enforcement path; the stabilization question includes the time to obtain relevant observations, correlate them, 
interpret a developing condition, decide, deliver control and produce a real effect. A fast gate cannot 
compensate for missing ecosystem evidence or a decision that arrives after irreversible commitments. 

A useful necessary check is: total observation-to-effective-intervention time, plus a safety margin, must be less 
than the conservatively estimated time remaining to a critical breach. Neither side is necessarily constant. 
Evaluate tail latency under load and failure, not only average response time. If the deadline cannot be met, 
reduce exposure or use an appropriate preauthorized local response. 

Nyquist is relevant only when its sampling assumptions apply. It does not provide a universal requirement to 
monitor at twice the fastest agent’s token rate. Identify the consequential dynamics and distinguish event 
coverage, sampling, clock uncertainty, evidence freshness and actuator delay. Prediction can help only when 
its uncertainty and useful horizon are assessed. 

A test case involving compliant actants 
Consider an isolated simulation in which many cash-management agents make authorized transfer requests. 
Each remains within its permissions and task. Similar observations concentrate requests on shared services 
while available capacity changes. The test asks whether the combined operation remains recoverable, rather 
than whether an individual request is unauthorized. No actual bank run or failure of NVIDIA’s product is 
alleged. 

AI economy layer State needed for this test Candidate response to evaluate 

Agentic Correlated plans, retries, delegation and 
outstanding requests. 

Bound concurrency, stagger retries and 
govern new commitments. 

Digital services Queues, reservations, accepted obligations 
and processing capacity. 

Backpressure, capacity-linked admission and 
coordinated breakers. 

Resources Available reserves, replenishment time and 
irreversible exposure. 

Exposure limits, protected reserves and 
controlled settlement pacing. 

Slowing settlement is a candidate intervention, not a universal remedy. Delay can accumulate obligations or 
concentrate a later release. Tests must measure displaced stress, pending commitments and restart behavior. 
They must also distinguish interrupting future model calls from canceling work already accepted by tools, 
delegates or external services. 
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A constructive evidence agenda 
A bounded joint evaluation would compare security enforcement alone with the same enforcement plus 
explicit ecosystem observation and envelope management. Use a declared workload, modeled disturbances 
and measurable recovery criteria. Start in simulation or an isolated test environment. Report the additional 
benefit and the cost of intervention, including unnecessary restrictions. 

Scenario What the evaluation should establish 

Changed strategy within 
permissions 

Detect consequential change without treating every novel behavior as 
misconduct. 

New coupling or delegated work Preserve identity, authority and outstanding obligations across relevant 
execution paths. 

Reduced shared capacity Revise operating limits from current evidence before reserves are 
exhausted. 

Intervention changes behavior Track rerouting, retry synchronization and stress displaced to other 
services. 

Telemetry delay or partition Detect stale evidence and enter a preauthorized, bounded degraded 
mode. 

Partial enforcement Distinguish a command acknowledgement from cancellation, cessation and 
recovery. 

Restart after a breaker Restore throughput without recreating the triggering collective pressure. 

Useful measurements include breach severity and duration, recovery time, lost useful work, unnecessary 
blocks, coverage gaps and the distribution of intervention latency. Tests should include unfamiliar scenarios 
and a failing or misled observer. These requirements apply equally to any GUDIYA implementation proposed as 
a solution. 
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SEI assessment 
NVIDIA’s recognition of behavioral change deserves explicit credit. Our examination therefore moves beyond 
asking whether adaptive behavior is acknowledged. It asks whether the operational evidence and control 
architecture are sufficient when adaptation changes the collective consequences of authorized activity. 

The reviewed publications establish a relevant security and behavioral-supervision foundation, but do not 
establish ecosystemic envelope reassessment, timely collective stabilization and verified recovery. This 
remains an open evidence question. SEI proposes these additional responsibilities as an opportunity for 
collaboration: preserve secure execution, add the observations and controls required by the wider system 
boundary, and test the resulting whole. 

 

Sources and evaluation boundary 
[1] SEI. “117-294-D Defining Stability Envelope — CES vs CAS vs HCAS.” User-supplied eight-page PDF, including 
“Step up in difficulty in Stabilization” insert. Evaluation framework, not independent validation. 

[2] NVIDIA. “NVIDIA Open Agent Safety Platform: A Reference for Continuous In-Silicon Agent Monitoring.” 28 
September 2026. https://developer.nvidia.com/blog/nvidia-open-agent-safety-platform-a-reference-for-
continuous-in-silicon-agent-monitoring/ 

[3] NVIDIA. “Add Runtime Controls to AI Agents with NVIDIA OpenShell.” 28 September 2026. 
https://developer.nvidia.com/blog/add-runtime-controls-to-ai-agents-with-nvidia-openshell/ 


