> AI INFERENCE COST — SERIES -+ PART 3

Routing EXxists.
Savings Don't.

Most Al systems default to the most capable model for every request.
That's not a feature. It's a routing problem.
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> THE PROBLEM

Your system has no routing layer.

Every request Simple lookups No decision layer

Same model = Full cost Exists

regardless of complexity as complex reasoning tasks between request and model

The architecture has no mechanism to distinguish request complexity — so it doesn't.
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> THE MISSING LAYER

Every inference request is an implicit
classification problem.

How much intelligence does this request actually require?

WITHOUT ROUTING

Any Request = [NO DECISION LAYER] - Best Model (always)

WITH ROUTING

9 Right Model (per

Any Request - [ROUTING CLASSIFIER] request)
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> ROUTING IS A CLASSIFICATION PROBLEM

5 dimensions evaluated before every inference call

01 02 03
Request Complexity Confidence Threshold Latency Sensitivity
Token count, query depth, ambiguity If small model is confident — Real-time vs async: different cost
signal escalation is waste tolerance
04 05
Cost Ceiling Risk Tolerance
Budget caps are first-class routing User-facing vs internal: different
inputs accuracy bar
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> ROUTING PATTERNS

These are not optimizations. These are decision strategies.

Small - Large Fallback Cascade

01l

Attempt with smallest viable model. Escalate on low confidence or failure only.
02 Confidence-Based Escalation

Lightweight classifier scores the request first. Route based on the score.
03 Task-Based Model Specialization

Different models for retrieval, reasoning, formatting, validation. Sized for the task.
04 Parallel Validation + Cheap Pre-Screen

Small model filters first. Only qualified requests reach the expensive model.
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> INFRASTRUCTURE PATTERNS

A routing decision made after inference is not control. It's accounting.

Inference Gateway Sidecar Proxy
single control point per-service resilience
request — router — model request — router — model

API-Layer Routing Model Mesh
fast to ship, hard to scale full graph, full complexity
request —» router - model request —» router - model
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> WHERE IT BREAKS

Routing systems don't fail loudly.
They fail silently — and expensively.

01 02

Misclassification Over-Escalation

Quality drops. No alert fires. Routing exists. Savings don't.

03 04 05

Latency Amplification Feedback Loops Observability Gap

Multi-hop chains add cumulative cost. System optimizes into worse decisions. Can't explain why - can't control cost.
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> THE CONTROL LAYER

Routing and execution budgets are not the same control.
But they operate on the same system.

MODEL ROUTING EXECUTION BUDGETS
Decides what runs Decides how much can run

right model per request step caps - token ceilings - fan-out limits

Routing without budgets optimizes decisions. Budgets without routing constrain behavior. You need both to
control cost.
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> ARCHITECT'S VERDICT

The teams that reduce inference cost
aren't using cheaper models.

They're making better decisions about when not to use expensive ones.

Routing is not a FinOps optimization. It is the control plane for inference cost.

I Build it before production. Calibrate against real quality data. Instrument every decision.
I The right architecture runs the right model for each decision — and enforces how far it cascades.

Inference cost isn't a model problem. It's a decision problem.
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> READ THE FULL POST

Al Inference Cost Series — Part 3

Cost-Aware Model Routing in Production:
Why Every Request Shouldn't Hit Your Best Model

rack2cloud.com/ai-inference-

PART 1 Al Inference Is the New Egress B

PART 2 Your Al System Doesn't Have a Cost Problem. It Has No Runtime Limits. Zigiiiiiiizgéi;i“ference_
PART 3 Cost-Aware Model Routing in Production ii;if;ig:i‘;zzrgéji;“fefence‘
PART 4 Inference Observability — What to Track Before the Bill Arrives Coming soon
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