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Inference Service

• Always-on, internet-accessible open weight LLMs and science 
foundation models running @ALCF

• OpenAI- and Anthropic-compatible APIs provide a foundation for 
agentic workflows and enable researchers to apply AI to their 
data, simulations, and real-time experiments.

• Shared service means model lifetime is not tied to your own 
workloads:  just point at https://inference-api.alcf.anl.gov/ and go
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Model Catalog

• ALCF is continually adding newly-released models
• https://docs.alcf.anl.gov/services/inference-endpoints 

A subset of 
models are 
always live
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Model Catalog
General-Purpose LLMs

• Llama (Meta) — 3.1-8B / 70B / 405B-Instruct, 3.3-70B-Instruct, Llama-4 Scout-17B-16E & Maverick-17B-128E
• Gemma (Google) — gemma-3-27b-it; gemma-4 26B-A4B / 31B / E4B-it
• Mistral — Large-2407, Large-3-675B-2512, Mixtral-8x22B-v0.1, Devstral-2-123B-2512
• Nemotron-3 (NVIDIA) — Super-120B, Ultra
• gpt-oss (OpenAI) — 20B, 120B
• Trinity-Large-Thinking (Arcee) — W4A16 quantized

Embedding Models
• embeddinggemma-300m (Google)
• SFR-Embedding-Mistral (Salesforce)
• Mistral-7B-Instruct-v0.3-embed

Vision & Multimodal
• Llama-3.2-90B-Vision-Instruct — multimodal VLM
• SAM 3 — promptable image segmentation
• DINOv3 — SoTA visual representation

Scientific Models
• AuroraGPT (Argonne) — IT-v4, Tulu3-SFT, DPO-UFB, KTO-UFB checkpoints
• AstroSage-70B (AstroMLab) — astronomy
• GenSLM — genome-scale language models
• AmSC SUF Partnership — 7 HEP models, Triton backend

LLM Endpoints
/v1/chat/completions

/v1/responses
/v1/messages

/v1/completions
/v1/embeddings

http://extremecomputingtraining.anl.gov/
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The Hardware

Sophia (NVIDIA DGX A100)
10 Inference Nodes (8x 40GB GPUs/node)

Metis (SambaNova SN40L)
6 Inference Nodes (16 accelerators/node)

Minerva (NVIDIA DGX B200)
8 Inference Nodes (8x 180GB GPUs/node)

Tara (NVIDIA GH200 / HPE Cray EX254n)
672 Inference Nodes (4x 96GB GPUs/node)

http://extremecomputingtraining.anl.gov/
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Gateway Overview

• Globus OAuth2 flows for API 
Clients and Web UI

• Multi-backend integration
• Live model registry

• Always-on
• Autoscaling / scale-to-zero

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

Globus Auth

• User-initiated OAuth2 login 
• Globus federates w/ 1100+ 

identity providers
• Currently open to all users with 

ANL or ALCF credentials

http://extremecomputingtraining.anl.gov/
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Globus Auth

Access token 
granted

• On completion of Authorization 
code flow, the client receives 
access tokens for the Inference 
Service

http://extremecomputingtraining.anl.gov/
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Globus Auth

• Access tokens sent in HTTP 
Authorization Header on every 
request to Gateway API

• Gateway validates tokens and 
introspects user information to 
authorize request

Validation

http://extremecomputingtraining.anl.gov/
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Backend Integrations

• Metis: Direct HTTPS proxy 
to SambaStack frontend

• Minerva: Direct HTTPS 
proxy to cluster frontend

• Sophia: inference 
requests invoked through 
Globus Compute

http://extremecomputingtraining.anl.gov/
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Metis

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

Minerva
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Sophia

https://globus-compute.readthedocs.io/ 

• Globus Compute provides a cloud-hosted FaaS platform enabling 
distributed Python function execution across endpoints running anywhere

• The Inference Service adopts this platform to simultaneously provision 
models, autoscale, and route inference traffic on the Sophia cluster

http://extremecomputingtraining.anl.gov/
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Sophia
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Web Chat UI

• https://inference.alcf.anl.gov 
• Sign in with Globus, providing your ALCF credentials

http://extremecomputingtraining.anl.gov/
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Web Chat UI
https://inference.alcf.anl.gov
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Web Chat UI
https://inference.alcf.anl.gov

Live models: immediate 
response

Offline Models: queued for 
cold-start upon request

http://extremecomputingtraining.anl.gov/
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Web Chat UI
https://inference.alcf.anl.gov
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API Access: Resources

https://docs.alcf.anl.gov/services/
inference-endpoints

https://pypi.org/project/alcf-ai/  
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API Access: CLI

alcf-ai package provides self-contained CLI and Python SDK

uv package manager venv / pip

http://extremecomputingtraining.anl.gov/
https://docs.astral.sh/uv/
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API Access: CLI

• alcf-ai ls-endpoints: model discovery
• alcf-ai ls-jobs <cluster>: current model status

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

API Access: CLI

• alcf-ai chat: send Chat Completions requests

http://extremecomputingtraining.anl.gov/
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API Access: SDK
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API Access: SDK
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API Access: any HTTPS client!
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API Access: Vision Models

• Segmentation Models like SAM3 
and DINOv3 enable real-time AI-
assisted segmentation of images 
generated at DOE light sources

• alcf-ai orchestrates bulk image 
transfers; staging data to/from 
Inference Service 

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

Highlighted Use Cases

ChemGraph – Thang et al. https://www.arxiv.org/pdf/2506.06363

http://extremecomputingtraining.anl.gov/
https://www.arxiv.org/pdf/2506.06363
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Looking Ahead

• To meet rapidly increasing demand from agentic workflows and 
Genesis Mission projects, scaling capacity is a key focus in 2026

• Continually updating model catalog and expanding support for 
workflows using LLM, vision, and scientific foundation models

http://extremecomputingtraining.anl.gov/
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Looking Ahead

• The Inference Service APIs provide compatibility with:
• OpenAI Chat Completions
• OpenAI Responses
• Anthropic Messages

• Most agents interoperate with one of these APIs: simply point your 
agent at the desired base URL https://inference-
api.alcf.anl.gov/resource_server/ 
• Caveat: we are actively working to improve streaming support, which is 

critical to reliable operation and avoiding proxy timeouts with long agentic 
traces

http://extremecomputingtraining.anl.gov/
https://inference-api.alcf.anl.gov/resource_server/
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Looking Ahead
https://pi.dev/ 
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Looking Ahead
https://pi.dev/ 

Stay tuned for upcoming 
sessions on Agentic 

Workflows and Coding!

http://extremecomputingtraining.anl.gov/
https://pi.dev/
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ARGONNE TRAINING PROGRAM ON EXTREME-SCALE COMPUTING 

Produced by Argonne National Laboratory, a U.S. Department of Energy Laboratory 
managed by UChicagoArgonne, LLC under contract DE-AC02-06CH11357.

Special thanks to the National Energy Research Scientific Computing Center (NERSC) 
and Oak Ridge Leadership Computing Facility (OLCF) for the use of their resources 

during the training event.

The U.S. Government retains for itself and others acting on its behalf a nonexclusive, 
royalty-free license in this video, with the rights to reproduce, to prepare derivative 

works, and to display publicly.
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