
OpenCHAMI for AI Systems: 
Reflections on the first year



No Bundled Software. No Problem

DGX 

● Bundled and Integrated
● Higher Cost

HGX

● Self Integrated
● Lower Cost



OpenCHAMI is a consortium-driven set of composable 
software to enable sysadmins to securely and quickly 
provision and manage HPC/AI systems at any scale.

OpenCHAMI



HPC Operations is becoming Hybrid Cloud Ops

Operator 
ConstraintsHPC Realities

Cloud Habits

declarative, idempotent, 
API-first

bare metal, scale, 
specialty interconnects

simplicity, 
repeatability

● HPC Operators have 
different needs than cloud 
engineers

● Fewer single-use clusters
● More adaptive workloads



Hybrid Cloud Ergonomics for Bare Metal

The cloud difference: 
you can re-run it safely until 
reality matches intent.

Observe

Inventory and State 
(SMD; Discovery; 

Telemetry)

Act

Apply via REST APIs 
with full audit trail

Decide

Compute what must 
change (boot config, 
metadata)

Orient

Group/Role Modeling 
+ Policy + Boot Intent



On Complexity

A complex system that works is invariably found to have 
evolved from a simple system that works. The inverse 
proposition also appears to be true: A complex system 
designed from scratch never works and cannot be 
made to work.

- John Gall, Systemantics (1975)



Cloud flexibility with HPC simplicity

● Modular Services

● Stateless Deployment Options

● Opt-In Complexity

● Containerized Deployment Optional (Kubernetes, Docker, etc…)

● Works as a small, single-purpose cluster; scales up only when you need it

Simple Single Use Cluster Dynamic 
Hybrid/Multi Tenant



Architecture Overview

Operator/Automation OpenCHAMI Control 
Plane

Node/BMC/OS Boot

Discovery
(Magellan/Redfish)

Inventory and Groups
(SMD)

Boot Config
(BSS/boot-config)

Node Metadata
(metadata-service)

BMC
(Redfish)

Node OS

Declare Intent
(groups, images, 

templates)

All interactions via REST APIs

①

② 

③ 

④ 



Meet Selene and Helios

Selene: 4 Nodes w/8 GPU each

Helios: 10 Nodes 2/8 GPU each

Delivered by DELL



Before the Hardware Arrived

● iDRAC testing

● System Image Development

● Runbooks



Los Alamos Supercomputer Institute

“Make OpenCHAMI useful for undergraduates with no HPC experience”

● Four teams of all skill levels
● Eleven weeks of intense technical mentorship
● Interns of all skill levels and backgrounds
● Three Week build-a-cluster Boot Camp phase
● Nine Week Project phase to use the cluster
● Supervised by LANL sysadmins and researcher mentors



The Clock Starts

● Schedules compress
● Teams aren’t available when you 

need them
● Cabling Issues are common



Two weeks integrating Selene

OpenCHAMI Provisioning

Run Magellan Discovery

Configure Groups

Test image with GPU drivers

Test Infiniband

Programming Environment 
Testing

OpenCHAMI 
Installation

Hardware 
Checkout

Kickstart 
Provisioning

OpenCHAMI 
Installation

Troubleshoot Cabling



Three days integrating Helios

OpenCHAMI Provisioning

Run Magellan Discovery

Configure Groups

Test image with GPU drivers

Test Infiniband

Programming Environment 
Testing

OpenCHAMI 
Installation

Hardware 
Checkout

Kickstart 
Provisioning

OpenCHAMI 
Installation



The Team

● Two Hardware Techs
● Three Students
● One Sysadmin



Reflections: What Changed?

● The power of pipelines

● The importance of training and documentation

● Adapting tooling to improve user experience



Co-Scheduling

● Switching schedulers can mean switching kernels
● Users will want different things from their cluster at different times
● The pace of change in AI is only increasing

Kubernetes Slurm



The Release Train

Changes to intent can happen at any time.

They are validated through continuous testing

The most recent fully tested configuration is released on a fixed schedule

2026.3

#CHANGELOG
Add new AI library
Kernel Update
Security Patches

2026.4

2026.1

#CHANGELOG
Integrate New Drivers
Upgrade Python
Security Patches

2026.2

#CHANGELOG
Kernel Update
Security Patches

#CHANGELOG
Kernel Update
Security Patches



Kexec based reboots
# bss-kexec-load.sh — runs before kexec executes
BSS_URL="http://openchami.cluster:27778/boot/v1/bootparams"
JSON=$(curl -sf "$BSS_URL")

KERNEL=$(echo "$JSON" | jq -r '.[0].kernel.path')
INITRD=$(echo "$JSON"  | jq -r '.[0].initrd[0]')
CMDLINE=$(echo "$JSON" | jq -r '.[0].params')

curl -so /var/lib/kexec/kernel "$KERNEL"
curl -so /var/lib/kexec/initrd "$INITRD"

kexec --load /var/lib/kexec/kernel \
      --initrd=/var/lib/kexec/initrd \
      --command-line="$CMDLINE"

● BSS always knows the intended 
boot parameters for each node

● SystemD has a target called kexec 

● We simply connect the two and 
reboot in seconds



What’s real today?

● Today: Stable Core Workflows, Systems in Production, Active Community

○ Deployed on five supported platforms at LANL

○ ~12 active committers across five sites

● In Transition: Replacing legacy services while maintaining stable APIs

○ Fabrica based boot-service, metadata-service, fru-tracking, boot-orchestration

● Next: Broader scaling options and more extensible control

○ Stateless horizontal scaling -> Stateful cell-based architecture



Open Project: Decision Making and Contributions

How Decisions Happen

● Roadmap Issues are 
Public

● RFD = Discussion
● ADR = Decision

How to Contribute

● Browse PRs and 
comment

● Pick an issue to 
implement

● Join the discussions in 
RFDs

How to Join the Community

● Weekly Office Hours on 
Public Calendar

● Join the Slack Channel 
and Mailing List

● Review the weekly 
Github updates

github.com/OpenCHAMI

openchami.org

http://github.com/OpenCHAMI
http://openchami.org


Join us today!

openchami.org/docs/getting-started

http://openchami.org/docs/getting-started


Appendix



Why Microservices?

● Swap implementations behind stable APIs

● Deploy only what you need

● Scale pieces independently

● Auditable Security Boundaries



Repository Map

Release

RPM for installing 
the way we do at 
LANL

SMD

Main Inventory 
Microservice

BSS

Boot Script 
Microservice

metadata-service

Cloudinit metadata 
microservice

Roadmap

Discussions about 
priorities

https://www.gettyimages.com/detail/photo/seven-marbles-royalty-free-image/SP005352
https://www.gettyimages.com/detail/photo/bean-sprouts-close-up-royalty-free-image/AA051036
https://www.gettyimages.com/detail/photo/infrared-shot-of-an-oil-can-royalty-free-image/57436803
https://www.gettyimages.com/detail/photo/office-building-low-angle-view-royalty-free-image/71018891
https://www.gettyimages.com/detail/photo/close-up-of-plant-leaves-royalty-free-image/89673946
http://github.com/openchami/release
http://github.com/openchami/smd
http://github.com/openchami/bss
http://github.com/openchami/metadata-service
http://gitthub.com/openchami/roadmap


Composable. Secure. Practical.



Modernization: Generated Services



Scaling OpenCHAMI


