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From "which CDN serves this bundle" to "which model, which region, which guardrail, right now."

The One-Line Vision
Every model deployment is a routing decision. Aethra is the only substrate that already knows how to make
routing decisions at planetary scale, with a mathematical regret bound, per-request, per-context — today.

The next decade of software is not "add an LLM to a product." It is thousands of specialized models — a 7B fine-
tune for support, a vision model for compliance, a distilled 2B for edge inference, a frontier model for hard
reasoning, a redaction model for outbound PII — all needing to be placed, routed, gated, priced, versioned, and
audited across a global compute fabric that no single hyperscaler owns.

Aethra is already that fabric's brain. It just needs to point at a different set of arms.

What Aethra Already Solved (that competitors haven't)
Every AI-routing product on the market today (LiteLLM, OpenRouter, Portkey, Kong AI Gateway) does static rule-
based routing — "send GPT-5 requests to Azure, fall back to OpenAI on 5xx." That is a case  statement dressed
in a UI.

Aethra is six independent LinUCB contextual bandits with: - A portfolio decomposition so different classes of
work don't contaminate each other's learning. - A hard residency + capability filter before the bandit ever sees a
candidate — so data-sovereignty rules never get "learned around." - A real reward loop (5-region probes today;
token-level cost + quality tomorrow) that trains weights on production traffic, not synthetic benchmarks. - Persisted
state ( aethra_state_<class>.npz ) — every deploy is a labeled datapoint that improves the next one, forever. -
A regret certificate: O(d·√T·ln³(KT)) . We can prove convergence to the offline-optimal arm. LiteLLM cannot.

The moat is not the code. The moat is the accumulated .npz  state after a million routing decisions. No
competitor can synthesize that overnight — it must be lived through real production traffic. Aethra has a 6-month
head start on that dataset today.

Aethra for AI — The Nine New Bandits
Aethra's ASSET_CLASSES  extends from 6 hosting classes to a 9-arm portfolio for AI workloads, each with its
own candidate pool, reward function, and guardrail chain:

Class Candidate arms
(examples)

Reward optimizes Filter chain

llm-

frontier

GPT-5.2 · Claude Opus
4.8 · Gemini 3.1 Pro

quality_score −

α·cost_per_1M −

β·p95_latency

residency → PII_class →

context_window →

provider_TOS
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Class Candidate arms
(examples)

Reward optimizes Filter chain

llm-

workhorse

GPT-5.4 Mini · Sonnet
5 · Gemini 3 Flash ·
Haiku 4.5

Same, α  tuned higher Same

llm-edge Self-hosted Llama-3-
70B on CF Workers AI ·
Together · Groq

p50_latency − γ·failed + hardware_availability

vision GPT-Image-1 · Nano-
Banana · fal.ai · Sora-2

human_pref_score − cost + image_moderation

speech-tts ElevenLabs · OpenAI
TTS · Google TTS

WER − cost + voice_licensing

speech-stt Whisper · Deepgram ·
AssemblyAI · GCP STT

WER − latency + language_support

embed text-embedding-3-large
· Cohere-embed-v4 ·
Voyage · self-hosted
BGE

retrieval_recall@10 −

cost

+ vector_dim_target

moderation OpenAI mod ·
Perspective · self-
hosted Detoxify

F1_toxicity −

false_positive_rate

runs first, in-line

guardrail Redact-PII ·
Constitutional ·
Jailbreak-detector ·
Content-policy

binary pass/block  — no
bandit, hard gate

always executes

One line of code decides:

plan = aethra.plan_ai(

    workload_id=req.id,

    classes=("llm-workhorse",),          # which bandits fire

    context=dict(

        prompt_tokens=1247,

        expected_output=200,

        residency="ca-toronto",

        pii_class="phi",                  # HIPAA

        user_tier="pro",

        latency_slo_ms=800,

    ),

    guardrails=("redact-pii", "jailbreak-detector"),

)
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# plan = {

#   "guardrail-chain": [{node: "aethra-redact-v3", status: "pass"}, ...],

#   "llm-workhorse":   {node: "claude-sonnet-5-anthropic-usw2",

#                       reason: "θᵀx=0.87  α√(xᵀA⁻¹x)=0.04",

#                       expected_cost_usd: 0.0023,

#                       expected_p95_ms: 640},

# }

The Guardrail Chain — What Makes This Enterprise-Ready
Every request passes through a deterministic guardrail stack BEFORE any bandit sees it. Same architecture
we ship for residency today; we just add more filters:

┌──────────────────────────────────────────────────────────────────┐

│ 1.  RESIDENCY GATE      (hard filter — no data leaves the geo)   │

│ 2.  PII / PHI SCANNER   (redact or reject)                       │

│ 3.  JAILBREAK DETECTOR  (Nemo Guardrails / Aethra-tuned)         │

│ 4.  CONTENT POLICY      (per-tenant configurable)                │

│ 5.  CAPABILITY GATE     (context window ≥ prompt length)         │

│ 6.  PROVIDER TOS GATE   (arm's own AUP — e.g. no medical advice) │

│ 7.  BUDGET GATE         (per-tenant $/day cap)                   │

├──────────────────────────────────────────────────────────────────┤

│ 8.  LinUCB SCORING      (only surviving arms compete)            │

├──────────────────────────────────────────────────────────────────┤

│ 9.  OUTPUT MODERATION   (toxicity / hallucination score)         │

│ 10. AUDIT LEDGER        (immutable, on-chain optional)           │

└──────────────────────────────────────────────────────────────────┘

Every gate is a veto. Every veto is logged with reason + input hash + model. Every deploy carries a shipping
manifest proving which guardrails ran. This is the artifact that gets you through a SOC-2 audit in a week, a HIPAA
BAA in a month, an EU AI Act conformity assessment in a quarter.

Nobody else can offer this at the routing layer. Cloudflare AI Gateway logs. LiteLLM proxies. Portkey observes.
Aethra decides, filters, learns, and proves — in one loop, with a regret bound.

The Cost Story — Why This Prints Money
Frontier-model API pricing is a spread market. GPT-5.2 at $10/1M in, Claude Opus at $15/1M in, Gemini Pro at
$7/1M in. Quality is workload-dependent (Claude wins on code, Gemini wins on grounding, GPT wins on tool-use).
No CTO wants to manually A/B-test six providers per quarter.

Aethra's cost reward:
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r(request) =  quality_score(response, tenant_rubric)

           −  α · cost_usd(request)

           −  β · max(0, p95_ms − slo_ms)

           −  γ · guardrail_flags

Over 1M requests, the bandit provably converges to the arm that maximizes tenant-defined quality per dollar per
SLO-second. This is a 10-25% net API-spend reduction on the same quality bar, backed by math, without a single
engineer touching the code.

For an enterprise burning $8M/yr on frontier LLMs (a common F500 number by 2026), that's $800K-$2M/year
saved — and Aethra's take-rate (5-10%) is pure margin. One F500 customer = $80K-$200K ARR from AI routing
alone.

Multiply by: - Every enterprise adopting AI in the next 24 months. - Every regulated vertical (healthcare, finance,
gov) that legally cannot use a single-provider dependency. - Every startup that wants "Claude in prod, GPT-5 in
shadow, Groq for latency-critical" without three integrations.

TAM = the entire AI-inference API market, which will be $150-$300B by 2030 (Gartner / a16z consensus).
Aethra takes a routing tax on all of it.

The Aethranet-for-Models Rollout
Phase 1 — Aethra AI Gateway (Q2 2026): SDK drops in as a 3-line replacement for openai.ChatCompletion .
Routes across all 12+ major LLM providers via Emergent LLM Key + tenant BYO keys. First reward loop = latency
+ cost. Every existing Eamico deploy gets it for free.

Phase 2 — Sovereign AI (Q3 2026): Pin models to residency the same way we pin containers today. gpt-oss-
70b @ ca-toronto  on GCP TPU v5 · Llama-3-405b @ us-virginia  on AWS Trainium · Mistral-medium @
eu-frankfurt  on Scaleway. HIPAA / GDPR / PIPEDA-clean AI, one config flag.

Phase 3 — Edge Inference Mesh (Q4 2026): Distill customer models to CF Workers AI + Groq LPU + Fireworks +
Together. Aethra learns which edge PoP serves which model class fastest. Sub-100 ms p95 inference globally.
No competitor has this.

Phase 4 — Open Aethranet Protocol (Q1 2027): Publish the arm-registration protocol. Any GPU operator with
fast networking can plug in and receive traffic weighted by Aethra's learned rewards. The "Cloudflare of AI
compute" — with third parties owning the metal, Eamico owning the routing intelligence. This is the Internet
2.0 moment for inference.

Phase 5 — On-chain Audit + Model-Provenance (Q2 2027): Every decision hashed to a Merkle tree, notarized
on-chain per week. Every model version cryptographically signed. This is the artifact the EU AI Act, the US AI
Bill of Rights, and Bill C-27 (Canada) will demand by 2027 — and Aethra was already producing it.

Why This Is Uniquely Aethra's To Win
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1. We built the four-stage decision pipeline for hosting first. Residency + capability + health + LinUCB — the
exact same architecture that solves AI governance. We finished the hard part before the market knew it was
the hard part.

2. We already run production reward loops from real geographically-distributed probes (5 continents, live).
Every other AI-routing tool trains on synthetic offline benchmarks. Ours trains on the internet.

3. We already ship white-labeled headers, branded 404s, dual-zone DNS, wildcard SSL, Multi-CDN fan-out,
warm-cache autopilot, and 200 ms rollback. These aren't roadmap items — they're production. The AI layer
sits on top of a battle-tested substrate.

4. We have the regret bound. Math anchors the sales pitch. No competitor will ever hand a CFO a proof of
convergence.

5. The moat compounds. Every request routed teaches Aethra. After 100 M requests, we know things about
which model wins which context that nobody else can replicate — because they didn't route those 100 M
requests.

The Ask (What This Story Justifies)
Aethra is not a features roadmap. It is a routing operating system for the AI-native internet, deployed at 1,209
physical PoPs with a mathematical convergence guarantee and a moat that is literally the sum of every decision it
has ever made.

Every wave of infrastructure has produced one dominant routing brain: - 1990s: Cisco IOS routed packets. - 2010s:
Cloudflare routed HTTP. - 2020s: Kubernetes routed containers. - 2030s: Aethra routes intelligence.

We are 6 months into building the fourth.

Everything above extends — line for line — from code already running in production at api.eamico.com . The
bandit math is in /app/src/aethranet/ . The reward loop is in /app/backend/warm_cache.py . The guardrail
chain is in /app/backend/aethra_router.py::_node_ok_for_residency . We are not writing a pitch deck.
We are writing the roadmap of a substrate that already exists.


