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LC’s Approach to AI
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Livermore Computing AI Ecosystem Overview

Metadata & Discovery
Data Discovery, Model/Data Cards, Machine-readable REST Endpoints

Retrieval Infrastructure
Vector Databases, Embedding 

Models, Object Storage

Tools
Model Context Protocol (MCP) for 

Center and User Services
and Service Exposure

Language Models
OnPrem Hosted Open Weight 
Models, User Hosted Models

Retrieval Augmented Generation

End User Applications
Coding Assistance, Jupyter, User Developed

Machine Learning Hardware and Tools
GPUs and Frameworks
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I need hardware and software to train or fine-tune AI models on unique lab data
Hardware and Frameworks

GPU/APU Accelerated AI Capable HPC Clusters

AI Specialized Silicon Prebuilt AI Frameworks

Prebuilt Accelerator Driver Containers
and Environment Modules

…
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Metadata & Discovery

Model / Agent / Data Cards

NFSLustre

USN Contains
• File/object names
• Source IOS
• Attributes (stat())
• Tags
• Key-value pairs

…
Metadata Only!

Object 
Store

>1.5 EB 
capacity

O(10s) B files

Islands of Storage (IOS)

Unified Storage 
Namespace

Archive/
HPSS

Unified Storage Namespace

Object 
Store

searchable and accessible via REST API

I need metadata services that my agents can query to find approved datasets and models
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Retrieval Infrastructure

(Simard, Nathaniel & Lagrange, Guillaume. (2021). Improving Few-Shot Learning
with Auxiliary Self-Supervised Pretext Tasks. 10.48550/arXiv.2101.09825. )

LC 
Network

Amazon S3 
Compatible 
Object Storage

LLNL Enterprise 
Network

(https://docling-project.github.io/docling/)

User facing service in planning:

(S3 interface
coming soon) Generate and store embeddings

I need a way to make my large datasets easily consumable by AI models
Re

tr
ie

ve
 D

at
a

Ex
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t a

nd
 C

hu
nk
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a
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Language Models

Facilitating users safely running 
models on  LC.     hardware

Mastodon
provided endpoints, industry leading FedRAMP High models, 

CUI only, $500/year provided to each user

LC    hosted open weight model, 
“free” to LC users, CZ/RZ/SCF availability1. 2.

3.

I need to programmatically and securely interact with frontier, open-weight, and self-hosted models
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Docling

Retrieval Augmented Generation

Limited availability for per project implementations

LC User

LC OAuth

Query LLM with
context from
documents

Ve
rif

y 
LC

 U
se

r i
de

nt
ity

Document
extraction

Frontier Models

LC RAGged LLaMa

Open WebUI

ChromaDB Vector Store

LC Built LLamaMe

Model Engines
serving

Open Weight Models

HPC

Livermore Computing

Enterprise

I need my own searchable knowledge workspace where I can upload domain-specific documents for my users
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LLMs, MCPs

LC and User Provided Tools
I need a persistent environment where my services can run and communicate with HPC-provided system services

o3

Model Context Protocol

OpenAI API
Flux Scheduler

FLASK

Unified Storage Namespace

Additive Manufacturing

Model Context Protocol
Slurm Scheduler

Genesis Mission Agent Container
Persistent Data Services

DAs / PAs

OAuth2
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Wormhole High-Level

Other nuclear security 
enterprise sites

SHARE / COLLABORATE
HPC Network

DATA STORAGE

SIMULATION

Enterprise Network

DESIGN, DEVELOP, 
ANALYZE

Cloud Providers

PROCESS

Hardware 
SCADA Network

BUILD PARTS

VERIFY PARTS

Wormhole Speaks Enterprise

Wormhole bridges identity providers 
(OneID, ESN Hub ePKI, or site-
specific) with apps and APIs

• Users login to their applications with a 
standard MFA process

• Users may also generate Wormhole 
tokens for automated use 

HPC Network 
Boundary

MFA or tokenBrowser / code App / APISecure request

Transparent
Authentication

Wormhole Speaks HPC

Wormhole automatically creates a 
pathway to the user’s app, regardless 
of where it is running

• Wormhole injects credentials into the 
connection (i.e. cookies or headers)

• Users can reach their app from inside 
or outside the HPC bubble

I need a uniform authentication mechanism so my services and users can securely access resources across network boundaries
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End User Applications
Codex
Sandboxed Coding Assistance Duo

Orbit
Cluster1 ClusterN…

Models &
Tools

Working
Directories

Internet Homedirectory

I need an environment where I can get interactive assistance writing code and tools to visualize results

TensorBoard

Repository integrated AI tooling HPC backed interactive coding environment

AI training visualization
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The nexus of cloud technologies, new 
workflows and traditional LC HPC ecosystems WORKFLOW ENABLEMENT GROUP

Paul Bryant
(ORNL)

David Fox
(Project Lead)

Cr
uc

ia
l C

ro
ss

-G
ro

up
 C

ol
la

bo
ra

to
rs

/C
on

tr
ac

to
rs

Thomas Mendoza
(contractor)

A deep bench of diverse talent to aid HPC with challenges of disruptive technology

W
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up

Conner Cook
Otto Venezuela

(Team Lead)

James Corbett

James Taliaferro

Todd Heer 
(Group Lead)

John Consolati
(Team Lead)

Jordan Dorham

John Westlund Urwah Mir

Zeke Morton
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