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What is NRP?
• Internationally distributed


Most sites are in the US


• Scale of NRP

~500 compute nodes

~32K CPU cores

~1400 GPUs
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NRP is a shared national cyberinfrastructure built on the Nautilus 
Kubernetes cluster. It provides hundreds of GPU nodes, shared 

storage, and managed services such as JupyterHub, S3, a vector 
database (Milvus), and an OpenAI-compatible managed LLM 
endpoint — all free for U.S. academic research, teaching, and 

outreach.

https://dash.nrp-nautilus.io/

https://dash.nrp-nautilus.io/
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What is NRP?
GPU Table

• Internationally distributed

Most sites are in the US


• Scale of NRP

~500 compute nodes

~32K CPU cores

~1400 GPUs
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https://observablehq.com/d/7c0f46855b4212e0?collection=@nrp-nautilus/gpu
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Storage Options
•Ceph File System → Ceph FS → RWX


•Ceph Rados Block Device → Ceph RBD → RWO


• Linstor Block → RWO


• S3 Compatible storage → Bucket Endpoints 


•Open Science Data Federation → OSDF 

•No Archival Storage 

• Stale data will be deleted after 6 months if not used.
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Pause for Policy
• More details at https://nrp.ai/documentation/userdocs/start/policies/


• Golden Rule: Do not waste resources


• Bannable offense: using sleep in Jobs


• Utilization rules (% of requested amount)

GPU: > 40%

CPU: 20-200%

RAM: 20-150%
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https://nrp.ai/documentation/userdocs/start/policies/
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Monitoring
• Prometheus: Scrapes metrics from 

nodes and cluster services.


• Exporters: node-exporter, ceph-
exporter, kube-state-metrics, and 
custom exporters for FPGA/DPU 
telemetry.


• Thanos: Federates Prometheus data for 
global querying, compacts metrics, and 
stores them in object storage (Ceph/S3).


• Grafana: Dashboards for real-time and 
historical analysis.
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https://grafana.nrp-nautilus.io

https://grafana.nrp-nautilus.io
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GrafanaPrometheus Thanos

https://grafana.nrp-nautilus.io
https://prometheus.nrp-nautilus.io
https://thanos.nrp-nautilus.io
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What is Kubernetes (K8s)?
• Kubernetes is a platform for running 

containerized applications across many 
machines.


• The control plane manages the cluster and 
decides where workloads run.


• Worker nodes run the actual applications 
inside pods.


• Kubernetes automatically handles 
scheduling, restarts, scaling, networking, 
and storage.


• Users request resources such as CPU, 
memory, GPUs, and storage instead of 
managing individual machines.


• Nautilus uses Kubernetes to support large-
scale research computing, services, and 
specialized hardware.
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K8s = K  u b e r n e t e  s
1 2 3 4 5 6 7 8
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Docker/Containers
• Docker is a platform for building, packaging, and running applications in 

containers.

Containers are lightweight, portable, and consistent environments.

They include everything your app needs: code, libraries, and dependencies.

Docker makes it easy to run the same app on your laptop, a server, or in the cloud.


• Why Docker matters for Kubernetes:

Kubernetes doesn’t build containers, it runs them.

Docker (or other container runtimes) provides the container images that 
Kubernetes manages.


• NRP hosts its own container registry with gitlab 
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Kubernetes Resources

• Pod - smallest deployable unit in K8s. Consists of one of more containers. 
Ephemeral


• Job - Process that runs until a desired condition is met. Can launch one or 
multiple pods


• Deployment - Persistent process; complex orchestrations e.g., 
JupyterHub


• Persistent Volume Claim (PVC) - Represents a request for storage. PVC is 
a namespace scoped object, storage is cluster scoped. 


Keep in mind that pods are ephemeral workspaces. PVCs allow you to save 
your work
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Access Methods

• Kubernetes: Write yaml files and use kubectl command line tool.


• Jupyterhub*: https://jupyterhub-west.nrp-nautilus.io


• Coder*: https://coder.nrp-nautilus.io
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Kubernetes JupyterHub Coder

*Note: These are the NRP provided JupyterHub and coder, there are others.  
            Share the url you use to access these services when asking for help

https://jupyterhub-west.nrp-nautilus.io
https://coder.nrp-nautilus.io

