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GPU HA — Orchestrator Lifecycle (gpuha up / down / reap)

A custom Python CLI — NOT Kubernetes, NOT a container scheduler. Acquires GPU capacity across clouds, wires the fabric, tears it to $0.

topology.yaml 1. PARSE + PERSIST
>
pools - workers-per-pool write run-state JSON to disk BEFORE creating anything
min-pools quorum - prefs
v
2 - ACQUIRE (concurrent — thread per pool) pluggable provider adapters
. . each provider adapter creates instances, tagged
state persisted before first create apuhamanaget—erunid Lambda — TERMINATE only (no stop state)

a crash mid-run still knows what exists,

stockout = logged event, not failure; below quorum — abort AND tear down partial
50 DOWN/REAP can clean it up 90 a La

4 RunPod — DELETE pods (NAT/port-mapped)

3- BOOTSTRAP GCP — DELETE, zone-fallback
SSH — pinned vLLM stack — fetch code — launch vLLM + router + shim

v
4 - WIRE TEARDOWN PATH — as important as bring-up
write pool—IP map — restart Tier-1 - scope plane firewall to each worker /32
DOWN
M provider-correct destroy (terminate vs delete),

unwire pool map, verify gone

cold-start is a first-class cost — 5 - VERIFY (poll)
measured and budgeted per pool

poll until warm AND a real streamed completion succeeds through the router —
(20-min cold pip = DR, not HA) not a health check: component health can pass while the pool silently can't serve REAP --all

independently query EACH provider for anything

v tagged gpuha-managed — destroy. Does NOT depend
on run-state. Each provider in its own try/except.
UP — fabric live (drills / demo / traffic) J

DEADMAN

independent timer fires reap ~all after N hours
REGARDLESS of orchestrator state — runs even if
the orchestrator itself crashes or hangs

TEARDOWN-FIRST DESIGN — an orchestrator that leaks a running GPU on a crash is worse than none.
Every provider's failure mode is a billing trap. "The suspenders can't depend on the belt" — the safety path tolerates a broken system.
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Control-Plane HA — Split-Brain Resolution (desigh zoom)

Why a heartbeat alone is not enough, and how a third-region witness / lease makes exactly one plane authoritative.

THE PROBLEM — heartbeat-only dual planes

- N e N
WEST plane (Fremont) EAST plane (Newark)
tiert DNS - thinks it's ACTIVE heartbeat link DROPS can't see West - assumes it died
claims SOA / master | x ’ ALSO claims SOA / master
\ ) / \ ) /

Both planes alive, neither can see the other — both answer DNS for api.gpuha.com — clients get conflicting answers.
The HA layer becomes the outage. Worse than a single plane, because now the authority itself is inconsistent.

A heartbeat detects "l can't reach my peer” — but "can’t reach" is ambiguous: peer dead? or just the link between us dead? It cannot tell.

THE RESOLUTION — a third vantage breaks the tie (witness / lease)

- ~ -
| WITNESS — 3rd region
WEST plane 9 EAST plane
holds the lease / lock.
must HOLD the lease to St tries to grab lease,
act as master grants Y . denies fails (West holds it)
ONE plane at a time. e
holds lease — ACTIVE tiny, cheap, independent of both planes 1 no lease — STANDBY
serves DNS authoritatively stays hot spare, does NOT serve
\ J \

OUTCOME — exactly one plane is authoritative at any instant. Partition can't produce two masters.

« If WEST dies for real: its lease expires — EAST acquires it — EAST promotes to master. Clean failover, no overlap.
« If only the WEST «+EAST link dies but both live: the witness still favors one (West keeps its lease) — the other stays standby. No split-brain.

« Don't hand-roll consensus — lean on a proven lease/lock primitive. This is the classic HA-of-the-HA problem; the witness is the standard shape.

Reminder from the parent sketch: dual planes protect against a plane DYING — they do NOT speed up client failover (public-resolver TTL floors still apply).

Fast client failover stays the L7 tier's job; the whale covers the all-dark case. This diagram solves "who is authoritative," not "how fast do clients re-resolve."
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GPU HA — Open-Core Boundary

Line drawn at data-plane (open) vs. control-plane (closed) — NOT at Tier-1 vs Tier-2. Open what people run themselves; keep what people pay you to run.

OPEN — the data plane

install-it-yourself L7 HA for your own vLLM fleet - resume-visible - builds credibility

router.py
L7 reverse proxy, first-token latch, dual framing — the flagship artifact

CLOSED — the control plane

what a customer pays you to operate - the moat - the encoded scar-tissue

orchestrator (gpuha up/down/reap)
the product's core loop — acquire anywhere, tear to zero

selection.py
freshness gate, scoring, breaker, anti-herding

provider adapters
Lambda/RunPod/GCP lifecycle + capacity scar-tissue = the moat

viim_telemetry_shim.py
scrapes stock vLLM /metrics — frame

whale.py
graceful degradation — broad goodwill, great demo

cross-cloud evacuation coordination
multi-pool control-plane logic — what ICP-2 buys

TelemetryFrame v1 — schema only
the wire format so components interoperate

DR-evidence / compliance engine
scheduled drills + auditor-ready reports — the enterprise wedge

tests + drill harnesses
credibility: shipped with proofs

intent API + MCP server
rollout control for agentic CI/CD (control/evidence only)

also OPEN as IDEAS (blog / talks / README)
the two-tier thesis - first-token contract - drill methodology - architecture diagrams

concepts build reputation; withholding concepts protects nothing

business docs
MARKET_NOTES, TARGET_STATE, briefs — never public

HOLD — pending patent-attorney conversation

tier1_dns.py + the shared TelemetryIngest (opening these together
discloses the cross-tier mechanism) - legacy/ (own prior art)

publishing starts disclosure clocks — decide before releasing these

the candidate-novel primitives (HOLD for attorney)
« one content-free telemetry frame driving BOTH tiers,
liveness = consumer-side arrival freshness
« first-token-aware (stream-safe) drains for releases
+ unified voluntary/involuntary traffic control

these sit in the SEAM between tiers — which is why the
open/closed line can't follow the tier boundary

Two repos, never a visi

ity toggle.

The private canonical repo (business docs, briefs, orchestrator, legacy) stays private FOREVER. Going public = curating a SEPARATE new repo
containing ONLY the open set + fresh docs. Public release is an act of curation, not flipping one repo's visibility.

License rec: Apache-2.0 for the open repo (enterprise-friendly, patent grant covers only the open code — which is why the novel seam is excluded).
per OPEN_CORE.md — the disposition table lives there
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GPU HA — Solution Architecture

Two tiers, one content-free telemetry contract driving both. DNS = coarse pool evacuation - L7 = per-request routing.

- [ always- trol pl
CLIENT — application on the OpenAl SDK L aways-on (control plane)
one base URL: api.gpuha.com ephemeral (GPU pools)

\L (1) resolve

TIER 1 — DNS (authoritative) - tier1_dns.py - on the always-on plane
COARSE routing only: answers the SET of GPU pools that currently have fresh telemetry.
Pool silent >10s — dropped from the answer. ALL pools dark — answers the WHALE IP [FAILSAFE—WHALE].

Never picks a worker. Never sees a request. Slower-twitch than the L7 tier by design (10s vs 3s).

\L (2) connect to the chosen pool's router

TIER 2 — L7 router (one per pool) - OpenAl-compatible reverse proxy
PER-REQUEST routing. Pipeline:

freshness gate > weighted selector > circuit breaker —>| anti-herding
L ] L scores by TTFT + VRAM headroom ] L ] L ]

first-token latch: failure BEFORE first token = silent retry to another worker - failure AFTER first token = clean truncation, never a fake resume

\L (3) proxy streamed tokens

GPU WORKERS — 2+ stock vLLM servers per pool (unmodified vendor software) THE WHALE
last resort - always-on - :3080
VLLM worker :8000 VLLM worker :8000 “dumbest thing in the fleet"
...N workers o
telemetry shim telemetry shim per pool EoEEsckieplu=conphisy
scrapes /metrics scrapes /metrics

serves 200 graceful completion

(or 503+Retry-After) ONLY when
Tier-1 has failed everything to it

THE TELEMETRY CONTRACT (the load-bearing design decision)

ONE versioned UDP message — TelemetryFrame — that is CONTENT-FREE: node identity + sequence + performance metrics. NEVER a prompt or token.

TelemetryFrame (UDP)
emitted by every worker's shim

— pool router (udp/5006)

SAME ingest code, — Tier-1 DNS (udp/5106, internet)
per-request WORKER selection

both tiers POOL evacuation

LIVENESS = consumer-judged arrival freshness. No worker ever asserts health. Silence = death.
A node/pool that stops emitting ages out on the consumer's own clock — no health-check endpoint to lie.

Control plane (Tier-1 + whale) = one small ALWAYS-ON box (~$12/mo). GPU pools = EPHEMERAL, spun up on-demand across Lambda / RunPod / GCP, torn to $0 when idle.
All data-plane components are stdlib-only, zero cloud-provider dependencies.
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1- Baseline

all 3 pools healthy;
DNS returns all pool IPs

DN answers all pools —
client connects to a pool router
~ router picks a live worker

served-by: lambda-w1

normal streamed completion

SYSTEM ACTION

CLIENT EXPERIENCE

"GPU HA Online"

tokens stream normally,
HTTP 200, real answer

GPU HA — Live Failover Demo (the five drills)

Every layer degrades gracefully; the client never sees a raw connection failure. Topology: Lambda (2 GPU) - RunPod (2 GPU) - GCP (1 GPU)

2. Intra-pool failover

Kkill one Lambda GPU
mid-stream (pre-token)

Kill a GPU AFTER first
token, mid-generation

4 - Cross-cloud evacuation

Kkill the ENTIRE GCP pool
(allits workers)

router detects w1 silent tokens already streamed came.
from that worker's KV-cache —

no sibling shares it

— silently re-routes to
sibling GPU in same pool

clean truncation
NOT a fake resume.

served- lambda-w1 — w2

same pool, different worker
the honest half of the contract

continues uninterrupted stream stops cleanly

client sees NO error;
w2 takes the load

partial output stays terminated;
client retries whole request

(pre-token = fully recoverable) (post-token = not recoverable)

GCP telemetry goes silent
— Tier-1 drops GCP from
the DNS answer within ~10s

5- Total outage (whale)

Kill ALL pools
simulaneously

no pool has fresh telemetry
— Tier-1 FAILSAFE fails over
to the WHALE IP alone

answer now = Lambda + RunPod
GCP removed, evacuated

DNS owns coarse pool eviction

completions keep flowing

served by surviving pools;
GCP outage mitigated

api.gpuha.com — whale
the last resort answers

graceful, not connection-refused

HTTP 200 - model: gpuha-degraded

*Im having trouble reaching
compute.... ry again shortly."

apolite answer, NOT an error
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GPU HA — Client Traffic Test Harness (Phase H)

Measures the CLIENT side of failover during drills — the half the server-side tables can't see. Prototype of the DR-evidence report.

CLIENT SIMULATION FLEET

continuous chat traffic

GCP e2-micro instances (cheap, agent-spun)

client simulator

REAL OpenAl Python SDK

connection pooling automatic retries

(measure real client

(deliberately real)
el behavior, not ideal)

Real SDK on purpose: pooling + retries are
exactly what we're measuring. (Date-plane.
stays stalb; the harness is a test instrument.,)

SYSTEM UNDER TEST

the two-tier HA system (compact)

— all traffic to api.gpuha.com —

DNS tier 3 L7 routers
coarse per pool
GPU pools (real, multi-cloud)
Lambda pool RunPod pool GCP pool

drills induce failures here while the fleet keeps sending traffic

{ﬁmess collector — aggregates per-client outcomes across the dril

MEASUREMENTS
collected DURING induced failures

Cached-DNS window

How long clients keep hitting a dead pool
after DNS already moved (resolver TTL floors
20-60). We cite lore — this MEASURES it

— tums a cited number into our own data

Connection-reuse lag

Pooled SDK connections still hitting a dead
router after DNS moved — the classic
dnshat-era failure mode, finally observable.

SDK self-heal

Does the OpenAl SDK's built-in retry/backoff
cleanly recover when it hits the whale's
503+Retry-After — or do naive apps thrash?

Anti-herding under concurrency

Do many clients stampede the single best
worker during a spike/failure? That code path
has never seen a real concurrent stampede.

This harness is the prototype of an auditor-ready DR-evidence report: N simulated clients, error count through evacuation, truncations only on post-token kills, measured cached-window in seconds.
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