The Projection Paradox

Why your Al passes every benchmark—but drifts in production.

Moving from model-centric evaluation to structural diagnostics in hyperscale Al
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Perfect scores in the lab.

Chaos in week three.

" The model passed MMLU.
" It cleared HumanEval.
« It survived red-team prompts.

« Your safety dashboard is green.

- Then deployment begins. Latency variance increases.
Retry patterns amplify. Behavior shifts under sustained

interaction. Nothing changed in the model weights.
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What you evaluate ——

What you deploy

It is not alignment fragility.
It Is projection mismatch.

The postmortem
usually asks: Was it
benchmark gaming?
Was it model drift?

Thereal issue is
architectural. You did
not test the system you
deployed. You tested

a projection of it.

Evaluation—-deploy-
ment divergence
divergence is not a
model property.

It is a structural
non-equivalence
between two distinct
system spaces.



Evaluationis a
low-dimensional map.

Benchmarks deliberately compress
dimensionality to gain reproducibility. This
creates a Projection Space—a bounded, static A Y o a %
slice of behavior. o o R e
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Multi-tenant scheduler interaction —

Runtime batching variability 1

Cost-aware truncation logic 1

Long-horizon user interaction loops —



Deployment activates
the coupled execution
manifold.

Production does not operate in a
bounded slice. It activates high-
dimensional execution manifolds.
e Cross-layer control feedback

» Adaptive serving policies

e Agentic tool-calling loops

e Scheduler contention &
resource reallocation
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Stability under projection #
stability under coupling.
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The model is static.

The geometry is evolving. /

A static model can still evolve behavior.
Even if weights are locked, scheduler
policies adapt, traffic shifts, and runtime
heuristics update. The model remains
remains identical, but the execution
topology changes. Behavior shifts
because the geometry shifts.

This is not silent failure.
It is silent reconfiguration.




The 5 Structural
Diagnostic Layers.

To reason about divergence with architectural clarity,

we apply a system-agnostic taxonomy from the SORT-AI
framework. This maps the exact coordinates where
projection stability breaks down under deployment coupling.

1. Evaluation Context Projection Instability

2. Benchmark Integrity and Drift Diagnostics

3. Structural Drift Diagnostics

4. Runtime Control Coherence

5. Deployment Drift Signal Aggregation




The limits of static
evaluation geometry.

Layer 1: Context Projection Instability Layer 2: Benchmark Integrity & Drift
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Layer 1: Context Projection Instability Layer 2: Benchmark Integrity & Drift
As context windows expand and multi-step interactions Benchmarks assume a fixed geometry. Deployment
compound, dimensionality explodes. Behavior changes naturally evolves. Optimizing strictly inside projection

without weight updates. (Dimensional activation). space creates geometric overfitting.



The physics of runtime and structural orchestration.

Layer 3: Structural Drift Layer 4: Runtime Control Coherence
Shifts in system-level behavior originating from runtime Multiple autonomous loops (schedulers, rate limiters, cost
orchestration dynamics, not parameter updates. controllers) optimize their local objectives, but conflict globally.

Meta engineering recovered 35% throughput simply by
~ aligning control layers on unchanged hardware.




Detecting regime shifts through weak signals.

Production systems rarely fail abruptly. They accumulate small variations
that observability dashboards often dismiss as noise.

Individually subcritical. Aggregated,
they indicate structural regime movement
before a threshold breach.

« Marginal latency variance
» Incremental token expansion
« Slight retry amplification
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Coupling Dimensionality & Divergence Sensitivity

Scale expands the coupling surface nonlinearly.

At small scale, projection mismatch is marginal. At
hyperscale, adding more GPUs, tenants, and agentic
workflows causes the dimensionality of interaction to
explode.

Evaluation divergence scales directly with architectural

g

complexity. What appears as "model performance” at
scale is often orchestration geometry.

Scale (Nodes, Agents, Tenants)

Hyperscale Zone



The danger of false stability inference

If you do not model structural coupling, you draw incorrect conclusions about system resilience.

False Stability Inference Drift Without Alarm Benchmark Overfitting

Assuming evaluation health equals Observability dashboards track output Tuning a system perfectly to the lab,
deployment resilience. activity, not interaction topology. making it brittle in the wild.




Regulating a projection is structurally incomplete.

Requlatory frameworks (like the EU Al Act or NIST Al RMF) mandate post-deployment monitoring. Yet, they remain
predominantly model-centric, evaluating training data and capability benchmarks.

' If you only certify the
]

evaluation projection, who

Extending governance to structural system analysis is not regulatory expansion. It is geometric consistency.
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Shifting to structural system analysis.

The next phase of Al reliability requires organizations to adopt projection-aware

diagnostics using the SORT-Al framework.

Projection-Aware

Diagnostics

Evaluation Audits: |dentify
projection boundaries beyond which
benchmark results fail to generalize.

Structural Mapping: Characterize
runtime coupling surfaces that
produce behavioral divergence.

Weak-Signal Detection: Separate
true model drift from system-level
structural evolution.



As Al systems become agentic, multi-tenant, and hyperscale...

Are you validating the model—or are you
validating the geometry in which it actually operates®
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Evaluation measures behavior under projection.
Deployment reveals behavior under coupling.
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