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Mental Picture of 3 types of Services

• Compute, Storage, Jupyter, Matrix chat, ticketing service, …
• Standard set of HPC services

• LLM as a Service via LiteLLM and LibreChat UX => National Research Platform
• We offer any LLM that is available via Hugging Face

• At any time we instantiate 6-10 different AI models as services 

• We can integrate ChatGPT access via LiteLLM to facilitate comparisons between 
different LLMs

• Scalability Goal: Support Million++ students, researchers & educators on LLM services

• AI workflows as a service => National Data Platform
• Imagine curated data, curated AI agents, curated RAG workflows, … all available via a 

simple intuitive interface to compose custom AI services that fundamentally require 
workflow execution to instantiate the service. 





Click here ….
Then login via your

institutional login



You can pick different models, and explore.

E.g. a fun thing to do is ask deepSeek about 

Tiananmen Square, and compare what you get 

with llama3. 



Example for complex classroom use

Coding with Large Language Models (LLM)

Classroom of Carl Boettiger 

University of California, Berkeley 

o 122 students

o Active learning 

classroom

Students learn how to visualize a 3D map of buildings in NYC.

They start with a vanilla LLM, that has no clue how to do this.

Then teach that LLM about PMTiles by ingesting its documentation.  

Voila, the LLM has learned how to

provide working code for Jupyter@NRP





Ilkay Altintas (PI)

NSF Award #2333609



National Data Platform: An AI workflow engine for education

• NDP offers a simple and user-friendly format for CollaborationStudios where:

• Educators set up Classrooms and/or Data Challenges

• CollaborationStudios can be stocked with Workspaces that include:

• Relevant data, models, services, docker images, source code

• Baseline solutions to orient students to AI workflows

• Students form groups where they can collaborate seamlessly using JupyterHub or 

Rstudio, or work on more complex AI workflows, all leveraging NRP’s CPUs, GPUs, 

and FPGAs

• Each student group receives their own Collaborative Workspaces where they can 

customize workflows by adding additional data, models (e.g. any LLM that is available 

via Hugging Face), and repositories as needed

• Each group is provided with shared storage on NRP

• Each student is allocated personal persistent storage



Example Data Challenge with Solutions Available Today on NDP

Next Generation Science for Wildfire Resilience

• Next-generation 3D vegetation and fire models can enable the new tools 

fire managers need for real fuel and fire management solutions. 

• Machine learning methods for site-specific prediction of critical tree 

metrics contribute to the improvement of 3D physics-based fire models 

that forecast fire behavior and effects with greater accuracy.

Challenge Problem Statement

• Collecting field data as model inputs for ecosystem monitoring can be 

very time intensive and cost prohibitive. 

• New approaches that leverage sensed data can improve the speed and 

scalability of gathering crucial information for modeling wildfires and 

wildfire resilience. 

Your Task

• For a series of given sites across California, use a set of representative 

lidar scans and additional data (85 GB total) to determine the distribution 

of trees by plant functional type, genus, and species





Data Challenge Solutions

Winning Team (solution is executable on NDP)

Step 1: Predict Plant Functional Type

• Features: DIA, HT, LAT, LON, ECOSUBCD

• Model: Stacking Classifier Architecture with Ensemble 

methods

• Meta-Learner: XGBoost

• Accuracy: 89.7%, F1 (weighted): 0.89

Step 2: Predict Genus

• Adds predicted PFT to features

• Accuracy: 83.3%, F1 (macro): 0.86

Step 3: Predict Species

• Adds predicted Genus

• Accuracy: 96.9%, F1 (macro): 0.92



Endpoint Deployment on Composable 
Resources and Federation 
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Endpoint 

Federation



Launching Endpoints on 

NDP Endpoint Factory

AWS credits

User credentials

User roles & permissions

Security Policies

User’s AWS AccountConfigure Endpoint

Configure EC2 Instance

Launch EC2 + Install 

Endpoint

Return EC2 Info Endpoint

Deployment
 

Services + ResourcesConnect to Endpoint



Using NDP for Digital Twin Applications
Contact: Hena Ahmed, PhD Student, UC San Diego

NDP Digital Twin Factory Architecture using Composable Services 
“Towards a Federated Approach to Complex Digital 

Twins,” Hena Ahmed, Daniel Crawl, Ilkay Altintas. 

FlexScience 2025 held in conjunction with HPDC 2025.

Being tested for three digital twin 
applications

● Quantified Human based on 
multimodal data of Larry Smarr, by UC 
San Diego PhD student Conan Minihan

● WIFIRE Firemap based on the closed 
loop workflows for fire response, by 
Daniel Crawl and Hena Ahmed

● Immersive Forest based on 
multimodal fire environment data, by 
UC San Diego PhD student Isaac 
Nealey

scil.ucsd.edu İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)



Firemap provides real-time information on weather 
conditions and fire ignitions to monitor and predict 
speed of fire spread and communities at risk.

Digital Twins for the Fire Environment

Since 2015

◼ Characterizing the dynamic fire environment : Variation of wind, smoke, moisture, fuels, fire perimeter, …

◼ Detection of fire ignitions and other related fire effects

◼ Monitoring of active fire and smoke

AI

AI at the outer 
shell is about 

the integrated 
application 

and workflows

scil.ucsd.edu
İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)



Artificial 

Intelligence 
Big Data 

and IoT 

Modeling and 

Simulation

Where are continuum workflows going?

Artificial 

Intelligence 
Artificial 

Intelligence

Artificial Intelligence

scil.ucsd.edu

How do we build a 

platform for this?

İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)



BurnPro3D allows burn bosses to create and visualize high-
resolution 3D fire simulations and compare fuel consumption 
and risk under different weather and ignition scenarios.

Since 2020

The Future: Agentic AI in Workflows

BurnPro3D Multi-Agent AI System

Orchestration Agent

Fuels

Ignition Patterns

Fire Models

Smoke Models

Data Agents

Model Agents

Infrastructure 

Agents

Analysis Agents

• Multi-Agent Collaboration where each 
agent plays a role in a broader plan

• Task Decomposition to break complex 
goals into parallel subtasks

• Memory Systems to adopt based on 
feedback and context, and to optimize 
over time

• Dynamic Orchestration between role-
based agents

scil.ucsd.edu
İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)

AI

AI

AI

AI

AI

AI

AI

AI

AI
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2024-05-21 01-57-32.mov

Immersive Forest
Contact: Isaac Nealey, PhD Student, UC San Diego 

scil.ucsd.edu
İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)

http://drive.google.com/file/d/1kutDe4wVI9viEbiRKIOFBYK-GeJ-uXfc/view

	Diapositive 1
	Diapositive 2 Mental Picture of 3 types of Services
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6 Example for complex classroom use
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13 Endpoint Deployment on Composable Resources and Federation 
	Diapositive 14 Launching Endpoints on 
	Diapositive 15 Using NDP for Digital Twin Applications  Contact: Hena Ahmed, PhD Student, UC San Diego
	Diapositive 16
	Diapositive 17 Where are continuum workflows going?
	Diapositive 18
	Diapositive 19
	Diapositive 20

