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ALCF IS DEPLOYING DIVERSE INFERENCE SYSTEMS FOR SCIENCE

Tara NVIDIA GH200



SOME INFERENCE SERVICE USE-CASES
ChemGraph – Thang et al. https://www.arxiv.org/pdf/2506.06363

Largest usage is currently for generating synthetic data for science
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• ALCF Inference Service Architecture

• Overview of the system components

• Authentication and authorization

• Orchestration and configuration

• Available models

• Capabilities and Features

• Latency, scaling, federated endpoints

• Monitoring, production-ready with containers

• Usage and Examples

• How to use the API (Python, cURL) 

• How to use the web interface
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SYSTEM OVERVIEW

• Inference Service leverages ALCF computing 

resources to serve requests to a growing set of 
models

• Authentication via Globus Auth and orchestration 

using Globus Compute

• Combination of “in-memory/active” models and on-

demand schedulable models

• Usage metrics are curated to understand and 
improve the service

Metis (SambaNova SN40L)Minerva (NVIDIA B200)

...
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GLOBUS AUTH
1100+ identity providers

Inference service 

currently only opened

to ANL and ALCF

Redirect to the 

selected identity 

provider’s login page

• Authentication and authorization 

platform (OAuth2/OpenID compliant)

• Federated identity provider integrating 

with different institutions worldwide



GLOBUS AUTH

Redirect to the 

selected identity 

provider’s login page

• Authentication and authorization 

platform (OAuth2/OpenID compliant)

• Federated identity provider integrating 

with different institutions worldwide

• From a user’s perspective:

• Globus Auth generates a token

• The token is passed to our 
inference service as an API key

1100+ identity providers

Inference service 

currently only opened

to ANL and ALCF



GLOBUS COMPUTE

Globus Compute can trigger remote analysis on HPC systems from anywhere.

Endpoints deployed on login nodes submit jobs to the scheduler to execute Python functions.
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compute endpoints from an ALCF service account
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INFERENCE ENDPOINT CONFIGURATION

The system administrators deploy and configure the 

compute endpoints from an ALCF service account

Model initialization

• Load targeted model(s) into memory

• Fine-tune and start the vLLM server

• Log configuration into local file

• Keep the model hot

Task execution

• Submit task to internal vLLM server

• Log activity into local file

• Return the inference result



AVAILABLE MODELS ON SOPHIA

Family Models

Meta Llama Meta-Llama-3.1-70B-InstructBTH, Meta-Llama-3.1-8B-InstructBTH, Meta-Llama-3.1-405B-
InstructBT, Llama-3.3-70B-InstructBT, Llama-4-Scout-17B-16E-InstructBTH, Llama-4-

Maverick-17B-128E-InstructT

OpenAI gpt-oss-20bBRTH, gpt-oss-120bBRTH

Mistral Mistral-Large-Instruct-2407, Mixtral-8x22B-Instruct-v0.1

Aurora GPT AuroraGPT-IT-v4-0125B, AuroraGPT-Tulu3-SFT-0125B, AuroraGPT-DPO-UFB-0225B, 
AuroraGPT-7B-OIB

Other Models Allenai/Llama-3.1-Tulu-3-405B, google/gemma-3-27b-itBTH, mgoin/Nemotron-4-340B-
Instruct-hf

Embedding Salesforce/SFR-Embedding-Mistral, mistralai/Mistral-7B-Instruct-v0.3-embed

B - Batch enabled

T - Tool calling enabled

R - Reasoning enabled

H - Always hot

https://docs.alcf.anl.gov/services/inference-endpoints/
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METIS – SN40L INFERENCE CLUSTER

SambaNova SN40L

• 2x SN40L nodes each with 

16x SN40 RDU (32 SN40L 

Accelerators)

• 1.5TB per RDU – 48TB in 

aggregate

 

• Highly optimized for inference







AVAILABLE MODELS ON METIS

Chat Language Models

gpt-oss-120b-131072RH

Llama-4-Maverick-17B-128E-InstructH

B - Batch enabled

T - Tool calling enabled

R - Reasoning enabled

H - Always hot

While Metis currently host less models than Sophia, our Gateway API has a direct 

connection to its models (i.e. does not rely on Globus Compute). This significantly 

reduces latency and improves the user experience on our web chat interface.

https://docs.alcf.anl.gov/services/inference-endpoints/
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• Dedicated Compute Resources: Selected 

LLMs persistently served on dedicated nodes. 
This bypasses HPC queues and “cold starts”.

• Auto-Scaling and Hot Nodes: New nodes 

can dynamically be acquired to accommodate 
higher traffic. Cold models can be dynamically 
be loaded and kept hot for 24 hours.

• Multi-Backend Integration: Our API 
can seamlessly route requests to diverse 
remote hardware, including SambaNova SN40 

and Sophia inference clusters.



• Dashboard Monitoring: A dashboard is available to system administrators and provides various metrics 

such as recent activities, number of requests and users, token throughput, and latency.

• Current Status: ~220 users, ~10 million requests, over 11 billion tokens generated

KEY CAPABILITIES AND FEATURES



• Production Ready: Container deployment

• Django application

• Gunicorn/Uvicorn + Nginx

• PostgreSQL 

• Redis cache management 

• Comprehensive logging

• Globus integration

• Benchmarking: Built-in load testing tools

• Request throughput

• Token throughput

• Latency

See our paper:

KEY CAPABILITIES AND FEATURES

https://dl.acm.org/doi/10.1145/3731599.3767346
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FUTURE WORK

• Tool calling integration

• Working towards centralized logs and monitoring

• Host Gateway API on Kubernetes

• Implement model failure resiliency

• Integrate with local scheduler API to query job status and delete jobs

• Improve federated routing to offload requests to multiple clusters

• More dedicated resources (including Tara and Minerva from NVIDIA)

• Implement Globus-Flow base batch system for users outside of ALCF



Ryan Chard, Nick Saint, Tom Uram, Thang Pham, Murat Keceli, Rajeev 

Thakur, Ken Raffenetti, Le Chen, Yanfei Guo, Krishna Chetty, Murali Emani, 

Khalid Hossain, Nathan Nichols, Rachana Ananthakrishnan, Anthony Avarca, 

Bill Allcock, Tommie Jackson, Ian Foster, Mike Papka, Rick Stevens, ALCF 

and CELS Operations, Globus Labs, and many more.

Joint collaboration with Globus

LARGE COLLABORATION



ALCF Inference Endpoints democratize LLM access for scientific research by:

• Providing seamless access to cutting-edge models 

• Supporting diverse use cases: chat, vision, embeddings, agents, and batch processing 

• Integrating with multiple HPC backends for optimal performance

• Auto scaling based on request workload

Web Interface: https://inference.alcf.anl.gov/

Documentation (usage examples): https://docs.alcf.anl.gov/services/inference-endpoints/

Contact: support@alcf.anl.gov

See our paper: https://dl.acm.org/doi/10.1145/3731599.3767346

CONCLUSION
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