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JUPYTER DAY 2026

Managing Notebook Server Lifecycles at Scale
5,000+ daily notebook servers move through independent states across multiple Kubernetes clusters

PENDING SCHEDULING STARTING READY TERMINATING CLEANED

FAILED / RECOVERY

VARIABLE INTENT

CPU, memory, accelerator, image, storage, 
and runtime requirements differ for every 
server.

VARIABLE CONTEXT

The Kubernetes cluster, resource objects, 
endpoint, and observed state are cluster-
specific.

VARIABLE OUTCOME

Startup can succeed, stall, fail, recover, or 
leave stale resources that still require 
cleanup.

One launch request creates an operational responsibility that lasts until cleanup is verified.
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OPERATIONAL CONSEQUENCE

The cluster is only the first item on the receipt
Duplicating the stack creates recurring operational costs long after provisioning.

YOUR ORDER: 1 NEW CLUSTER

1 × Kubernetes cluster EXPECTED

1 × Landing page +1

1 × JupyterHub +1

1 × Configurable HTTP Proxy +1

1 × Configuration and credentials +1

1 × Monitoring and upgrade path +1

TOTAL ANOTHER PLATFORM TO OPERATE

THE RECURRING CHARGES

DEPLOY Deploy and upgrade independently

DRIFT Keep configuration consistent across stacks

ROUTE Maintain another user entry and routing path

RECOVER Diagnose, recover, and clean up separately

The cluster was the inexpensive line item.

We needed clusters to scale without scaling JupyterHub operational stacks.
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REUSABLE DESIGN
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PayPal TECHNICAL LESSONS

A reusable framework for multi-cluster lifecycle control
What the spawner design taught us

OUTCOME One JupyterHub experience across multiple Kubernetes clusters

1

Persist ownership

Save the selected cluster 
context with notebook server 
state

2

Observe within context

Use one shared registry-backed 
view for each Kubernetes 
context

3

Bound exceptional checks

Use cached state first. Gate, 
recheck, and time-limit direct 
verification

4

Isolate recovery

Keep watch health and retry 
behavior within each context

REUSABLE SCOPE Create, observe, restore, and clean up remote resources through one durable context identity.
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PayPal Q&A

Questions?

Invisible Infrastructure at Scale

Operating 5,000 Daily Notebook Servers Across Multiple Kubernetes

Karthik Ravi and Karthik Banala
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