THE AGENTIC CONTROL SURFACE

« Why classical Al benchmarks break at hyperscale.
« Why scaling frontier Al is no longer a model-weights problem—it is a coupled runtime systems
physics problem. it is a coupled runtime systems physics problem.




THE BENCHMARK ERA IS DEAD.

Evaluating frontier models via bounded prompt-response tasks
is structurally obsolete.

Realized performance is no longer a function of model weights.
It is an emergent function of the surrounding execution fabric.
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BOUNDED INFERENCE VS.
AGENTIC EXECUTION

The transition from single-step inference to
recursive multi-agent systems mathematically
alters system behavior.
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EVALUATION CONTEXT PROJECTION INSTABILITY

» Sandboxed evaluations project onto a safe, restricted behavioral region. @ m— =

* Deployment into dynamic, tool-rich environments projects onto a vastly broader, [ DATA POINT: 40% of enterprise
structurally different region. ‘ agentic projects fail before
* The Reliability Paradox: Perfect benchmark scores map directly to catastrophic production drift. production due to orchestration
overhead and
non-determinism. b
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the model and runt

» In agentic deployments, they form a un
- Control shifts entirely from the model’s

* |In classical infrastructure,

THE MODEL IS NOT THE SYSTEM.
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THE ANATOMY OF RUNAWAY COMPUTE

» Agentic patterns create positive feedback loops without
structural damping.

» A failed tool call triggers a retry — alters system state —

triggers alternative calls — creates exponential execution
branching.

 Result: Thousands of dollars in API costs burned in minutes.
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THE STRUCTURAL INCOHERENCE OF THE STACK

Modern Al runtimes run autonomous control loops at
fundamentally conflicting time scales:

o SCHEDULER: Optimizes for cluster utilization (hours).
 RUNTIME: Optimizes for latency (milliseconds).
 MODEL: Optimizes for throughput (tokens/sec).

These are not bugs. They are structural properties
causing massive, persistent waste.

N
IlDﬁhTﬁu POINT: Control incoherence ] %\M =1
generates a normalized
30-200% cost overhead in

hyperscale environments.
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BATCHING VS. CACHING VS. SLA

« Under production load, inference pipeline layers
cannibalize one another.

» Dynamic batching decisions defeat KV-cache locality.

» Auto-scaling interacts with request queues to create
rapid up-down cycling and SLA violations.
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CASCADING FAILURES IN AGENTIC ARCHITECTURES

« Coherence loss does not require a component failure.
« Schedulers, policy gates, and retry loops can all operate perfectly in isolation.
 Yet they interact to produce unbounded context expansion and global execution collapse.

CONTEXT CHECK: This interaction surface is formally recognized in :
the OWASP Top 10 for Agentic Al (ASI0B: Cascading Failures),




THE DISTRIBUTED NATURE OF WEAK SIGNALS

« Agentic drift bypasses classical output monitoring.

* |t manifests as distributed sub-threshold signals: a 2% increase in retry depth, subtle tool-call expansion,
micro-latency shifts.

 Qutput inspection is dead. Observability requires structural signal aggregation across the entire deployment fabric.
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WHY FRONTIER MODELS DEPLOY IN GLASSWINGS

- Anthropic's restricted deployment of Claude Mythos (Project Glasswing) is not just a safety guardrail.

* |t is an architectural admission.
« Frontier multi-step capabilities cannot be understood—or controlled—without strictly governing the execution

fabric and state persistence.

CONTEXT CHECK: The 2026 Claude Code source leak proved that :
pathway-sensitive systems express drift through intermediate
side channels invisible to final-output monitoring.
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ENGINEERING THE RUNTIME FABRIC

Scaling agentic Al requires bounding
autonomous capabilities with globally

aware orchestration loops. . EMERGENCE

The SORT Synthesis Framework:

+ COUPLING (Cluster A): Weak | T >
signal aggregation across | Vi oSS/ il T
distributed instances. |

* CONTROL (Cluster C): Harmoni-
zing scheduler, runtime, and
iInference pipeline frequencies.
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+ EMERGENCE (Cluster D):
Imposing structural damping on
tool-calling retry spirals.




THE NEW COMPETITIVE MOAT

 The most advanced Al systems will no longer be defined by what the model knows.
« They will be defined by the structural coherence of the control surface through which it acts.
» Master the runtime fabric, or collapse under scale.
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