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• By the end of this presentation, you will know:
• What ltvm is
• How to use ltvm to easily cross-build Lustre for different distros and architectures

• E.g., Rocky 9 host, Ubuntu/Rocky 8 VMs

• How to create an ltvm VM in ~30 seconds with Lustre mounted
• How to start/stop/crashdump VMs
• How a set of CLI tools lets an LLM agent *use* all of this on your behalf

• review code, triage CI, analyse vmcores

• What changed since LUG 26 in Indianapolis

• Let’s start with ltvm

Overview
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• Lustre is a large project, and an old 
project…

• Building Lustre from source for the first 
time is … time consuming

• Build process is a wiki page for every 
distro – no usable build script

Developer Friction – Testing and Building
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• Create a VM with the distro you want to test…
• Get Lustre source…
• Find the wiki page for your distro…
• Install build packages (list may be outdated)…
• Download kernel source… (Is the wiki current on which version…?  Probably not...)
• Install kernel config…  (Is the kernel config current with the kernel you downloaded?)
• Patch kernel… Build kernel…
• Fix issues with kernel build…
• Build Lustre…  (ldiskfs patches don’t match?  Might have to go back to “Download kernel source”)
• Fix issues with Lustre build…  (missing packages, etc)
• Lustre built!

Lustre VM Prep Process
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• Install kernel…
• Reboot...
• Install Lustre…
• Build or install e2fsprogs… (Oh, there’s a dependency chain issue with the distro e2fsprogs…?)
• Figure out what llmount.sh is…
• Run llmount.sh…
• Fix issues with VM...  Is your network config right?  Do you have all the necessary packages?
• Run llmount.sh again
• Success!  You have a Lustre dev VM.  If you need another distro or the kernel changes, just repeat the 

process.

Lustre VM Prep Process
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• What if we built the kernel and Lustre in containers?
• We can build for every distro, every arch, from anywhere.

• What if we had standardized image recipes?
• Easily generate a VM image with the necessary packages installed and configuration in place

• What if we did Lustre dev in mini-vms, created inside a regular VM?
• What if we pre-published build artifacts?

• Container build à Container download
• Kernel build à Kernel download
• Image build à Image download
• But also publish build recipes, so you can build.

Containerized Builds & VMs
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• On a VM with nested virtualization support:
• ltvm install

• Install dependencies, configure qemu and networking…
• ltvm target fetch rocky9

• Download build container + kernel + image w/Lustre from github releases; ~1.5 GiB
• ltvm create test-vm1

• Create default VM (rocky9)
• ltvm llmount test-vm1

• Mount with built in Lustre

• ~3 minutes from “install” to “VM running Lustre”

ltvm: Containerized Builds & Ephemeral VMs
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• Lustre source + Kernel source + Container recipe + Image recipe
• Containers

• Container recipe for every distro + arch combo (x86 + Rocky 9, ARM 64 + Rocky 10, etc)
• Build container (docker/podman, etc)
• Build the kernel in the container
• Build Lustre in the container

• Create base image
• Dockerfile for base image
• Additional overlay for variants (eg, mofed)

• Base Image + Kernel + Lustre à ext4 image (bootable by qemu)

ltvm: Internals
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• Easy to adjust VM configs:
• ltvm create pafvm1 --ost-disks 4 --mdt-disks 2 --vcpus 4 --mem 4096

• Uses default target – rocky9

• Default is 1 TCP nic
• --nic option supports tcp, softroce, or passthrough

• ltvm create pafvm1 --nic softroce --nic tcp
• 2 NICs in LNet (tcp0(eth1), o2ib0(rxe0)); mgmt eth0 is SSH-only

• Automatically wired into test framework
• mount runs llmount.sh
• OSTs and MDTs configured automatically

• Passwordless ssh by default:
• ssh myvm

ltvm: Lustre and Network Config
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• Can support every kernel and OS Lustre supports
• Rocky 8, 9, 10 available as artifacts
• Further variants can be built locally in one command: 

• ltvm build all rocky9 --kernel 5.14-rhel9.6

ltvm: Targets
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• ltvm is new – first commits April 2026
• Lustre test configuration is complicated – many corner cases

• Who other than Oleg can say their dev VMs can run all of the test-framework?

• Normally everyone does this for themselves…
• Let’s share the load. 
• ltvm is open for contributions – check out the code, try something, find it doesn’t work 
à Make a PR on github.
• Add new OS and kernel targets, fix tests, add features…

• Not owned by any company – Given freely to the community.  (BSD licensed)
• Patrick and Marc push prebuilt artifacts for x86_64 and aarch64 for Apple Silicon Macs

ltvm: Community development
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• 180+ additional commits and 12 new prebuilt artifacts
• The highlights among many little things:

• Overall code hardening
• New kernels rhel9.8 and rhel10.2
• Deeper integration with AI agents: “Skills” are now installed along with ltvm install
• QoL: Tab completion, vm resizing, cleanup for stale artifacts, and more

• Requirements:
• Modern Linux VM (host agnostic) with nested virtualization support
• Nested virtualization is pending for Mac (M3+ only) – for now run it natively on the Mac directly

• Check out, run ltvm install, ltvm --help, read README.md …
   or just have your agent use it

ltvm: Updates since April (LUG 26) and Github
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• With LTVM, agents can spin up mini VMs to complete various tasks
• LLM tools help agents to further interact with our services and more

• Gerrit CLI: get patch state, comments, reviews, and interact with them
• Jira CLI: get, search, comment, get attachments
• Jenkins: build status, console output, retrigger, abort
• Janitor and Maloo: get test results, get failures and its logs, find related bugs
• drgn-tools: drgn-based Lustre vmcore analysis tools
• Gerrit graph: Generate an interactive graph to visualize patch series including comments and state
• lreview: Gerrit’s AI review run locally

• LLM tools are made for LLMs (output JSON)
• LLM tools and LTVM allow a full workflow for LLMs:

• Look at Jira ticket, spin up mini vm, reproduce (and possibly propose a fix)

LLM Code and Review Tools
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Some examples
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• Gerrit patch series are notoriously difficult and time-consuming to manage
• When patches are updated and the series runs out of sync, ordering is random
• To find the current state of patch, you must navigate to each individually
• The Gerrit graph visualizer aims to solve this:

• It visually presents a patch series based on an LU ticket or Gerrit patch
• See what depends on what and when
• Node colors help to quickly understand if Jenkins, Maloo, Janitor failed, or a reviewer vetoed
• Unresolved comments are shown
• Can navigate to Gerrit, Jenkins/Maloo results, checkout, and cherry pick from the visualizer
• Include related patches via hashtag and topics

• Processes large graphs (EC, wbc) in about a minute (fetching comments is opt-in)

Gerrit Graph Visualizer
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• 230+ additional commits – the highlights:
• lreview: Run Gerrit AI review locally with your LLM and with memory
• 7 Agent Skills for Claude about Gerrit patch workflows, lreview, CI and crash triage, debug logs
• Gerrit graph improvements including statistics for your patch series
• Gerrit dashboard: An alternative dashboard integrated with our patch workflow
• CLI improvements
• Various fixes and hardening

LLM Tools: Updates since April (LUG 26)
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• lreview offers local AI review using the same prompts as Gerrit’s AI review
• Integrated and tested with Claude and Codex
• Can run in parallel on several patches with Git worktrees (no need to push to Gerrit!)

• A word of caution: This can exhaust your token quota very quickly 

• By default, lreview runs from scratch – no knowledge of previous runs
• Several options for controlling token usage

• --mode light focuses on functional defects only
• --effort controls reasoning effort for Claude and Codex
• -m/--memory creates and uses a memory file documenting patch details and previous findings

• lreview chat – Start an interactive session over an existing review
• Claude-integrated via a Skill

LLM Tools: lreview
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LLM tools: Running lreview
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LLM tools: lreview – Human Readable Report
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LTVM and LLM tools demo



• LTVM and LLM tools are open source (BSD-licensed) and are continuously improved
• https://github.com/lustre-tools/llm_code_and_review_tools/

• LLM tools and Gerrit graph visualizer (part of Gerrit CLI)

• https://github.com/lustre-tools/lustre-test-vms
• https://github.com/lustre-tools/portal

• Brand new! A web portal for tracking patch-series (Gerrit graph), the Dashboard, and Promises (WIP)
• Will include further useful tools in the future: Marc’s portal hosted at https://lustre.lefthy.de

• Made for and by the community
• All projects are open for contributions
• Bring your LLM! If you see issues, make a PR on Github
• Join us on Slack! (part of the Linux Lustre Client Slack)

Closing
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Marc Vef | mvef@ddn.com

Patrick Farrell | pfarrell@thelustrecollective.com 

Thank You
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