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SAGE
sagecontinuum.org

Cyberinfrastructure for 
AI@Edge Computing

Sage:  Scientific AI for the Edge
Making Your Data Available for AI

Pete Beckman, Northwestern University
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Sage Grande: An Open Artificial Intelligence Testbed 
Supporting Edge Computing and Intelligent Sensing

Sage Grande
Award: #2436842
Start Date: 2/15/2025
$25.6M over 5 years

First generation Sage nodes deployed 2019-2024
(MSRI-1 #1935984 2019-2024)

A NAIRR Pilot: 
Providing academic community AI resources to:
• Develop new AI algorithms and technologies
• Advance techniques to enhance AI safety & 
privacy
• Explore next-generation AI-enabled infrastructure 
for real-time monitoring of wildfire, flooding, and 
drought to support early warning and mitigation for 
farms
• Deploy 300 new state-of-the-art AI-enabled 
platforms across the USA, and in every state
• Train students to use AI-enabled 
cyberinfrastructure with hackathons, workshops, 
and new curricula

Goals

Partnerships with 
American Companies

Training and Educating
the AI Workforce

Embed AI with the Edge
Enable intelligent sensing

Building on
NSF Array of Things
(2016-2018)Almost 10 

years of experience
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Sage Leadership and Collaborators

3

Students!!!

Large, nationally distributed team:
Northwestern University, Univ of Hawaii, 
Univ of CA San Diego, Univ of Chicago, 
George Mason Univ, Univ of Utah, CO State, 
Univ of Oregon, Argonne
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AI Edge Computing
Run YOUR AI Code!
• Analyze ALL your data
• Provide real-time AI analysis
• Explore adaptive sampling
• Deploy LLMs to the edge
• AI Agents for automomous control
• Build AI tools and skills
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Edge Code 
Repository

Sage Cloud

Data

Sage Node
AI-Enabled Instruments

AI Containers

HPC/Cloud

AI Analyzed Data

End-to-end AI 
Workflows

Testbed
User

Open Model 
Repositories

LLM

Model Tuning &
Data AnalysisGPU

LLM

Hugging Face

Text Prompts: LLM @ Edge Text Prompts: LLM @ Cloud 

Expert Mode:
Purpose-built AI SageChat

Sage Grande: Architecture Overview

SageChat
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Dario Dematties

Biodiversity

Jakub Szumny

Wildfire Detection

Anagha Tiwari

Urban Safety

Seongha Park

Predict Flooding

Chris Lee

Volcanos!

Bobby Jackson

Digital Twins

Examples: Students and Postdocs
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Dickcissel Barn swallow Yellow-breasted chat Great horned owl

Emiquon National Wildlife Refuge, Illinois. (3/6-11/2024) 
Future AI: Identify Insects RainBlue Jay:  93.2%

AI to Monitor Biodiversity in Real Time

7
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Sage Grande is an AI Testbed: What will you explore?
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Computer Science:
• AI inference & self-supervised learning
• LLM benchmarking and correctness at edge
• Cybersecurity, privacy, real-time data analysis
• Adaptive power management
• Programming model for continuum computing
• Resource management, streaming data

National NSF Cyberinfrastructure to Support AI Research
Domain Science:
• Developing next-gen AI-enabled instruments
• LLMs for in-situ data analysis
• Domain-specific tuned AI models for edge
• Understanding drought, wildfire, and flooding
• Real-time forecasts with edge-HPC models
• Adaptive steering of data collection

Why Edge:  Big Data @ Edge, Autonomy, Real-time

Infrared Camera in Oregon LIDAR on Nantucket
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Volcano National Park
October 2023

Thomas Giambelluca
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SageChat: 
Using LLMs 
with No Code

Query: 'Is there a fire?', 
response: 'Yes, there is a 
fire visible in the image, 
located near the forest.))
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Agent-based Autonomous control for instruments: PTZ example
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AI to Make Data Useful and Broadly Accessible to Scientific Communities
Early Prototype that shows the promise of AI for data insights

14https://sage-hybrid-search.nrp-nautilus.io/

“Wildfire Smoke”

Soon: Agentic Data Analysis! 
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Integrating Sage Grande with other NSF Resources:
NRP/NDP, Pelican/OSDF, PATh (HT Condor)

15

Thank you SDSC & U Wisconsin!
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Sage Grande has a Prototype MCP (and “Vibe Coding”)

16
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What does the SGT MCP Provide Users?
A new way to write programs, interact and find data, and control Sage 

Some Examples:

17
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Summary:
● Sage Grande is a Testbed

○ Run YOUR AI at the Edge
○ Use Sage data for your Science!

● Explore running LLMs on the edge
● Explore AI Agents & autonomous control
● Explore AI for Data Analysis
● Develop new AI algorithms
● Develop new AI for scientific instruments
● Open for students, postdocs, and educators
● We have partnered with NEON, OHAZ,  

WiFire/HPWREN, and rural communities.  
○ We will deploy 300 nodes over the next 3 years!
○ Do you want to be a partner and host a Sage node?

19
www.sagecontinuum.org

Slack
• #workshop
• #student-postdoc-research
• #help-desk
• @support

Email:
support@sagecontinuum.org

Office Hours Link
• www.sagecontinuum.org


