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Mental Picture of 3 types of Services

« Compute, Storage, Jupyter, Matrix chat, ticketing service, ...
o 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
e At any time we instantiate 6-10 different Al models as services

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

o Scalability Goal: Support Million++ students, researchers & educators on LLM services
« Al workflows as a service => National Data Platform

e Imagine curated data, curated Al agents, curated RAG workflows, ... all available via a
simple intuitive interface to compose custom Al services that fundamentally require
workflow execution to instantiate the service.
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Ready to learn more about the NRP?
Join our National Research Platform Fall Training betwee

For more information Click Here

The National Research Platform{(NRP):
“Accelerating Research and Education

The NRP.is a community-owned research-and education platform -€onnecting
researchers-and educators to foster collaboration, accelerate innovation, and share
resources. Supported by over 50 institutions, including leadership from UC San
Diego, the University of Nebraska-Lincoln, and the Massachusetts Green High
Performance Computing Center, the'NRP provides:access to cutting-edge
technologies in Al, high-performance computing, data storage;-and networking.
Openrto all nonprofit higher education institutions, from.communityicollegest&top
research universities, the NRP advances-learning and scientific breakthroughs with
support from the U.S. Nationatl Science Foundation; Department of Ehergy, and
Department-0f Defense among otheks.

Learn more
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eoe M+ < [@https:/[nrp.ai[documentation[userdocslailllm-managed/ (’,] m +

NRP Nautilus Q Search %K @ [m oAt v

Start Here On this page

User Guide v NRP-Managed LLMs Overview

Chat Interfaces

Start > APl Access to LLMs
Tutorials > Example Python Code
Running > The NRP provides several hosted open-weights LLM for either APl access, or use with Available Models
Jupyter > our hosted chat interfaces.
Coder >
Al/LLMs v Chat with NRP LLMs > Get an API token for NRP >

Use the LibreChat interface to LLMs

LLM as a Service chat with NRP hosted LLMs Get an API token to

programically interact with the
LLMs or use the LLMs in other

LLM in JupyterHub
Cloud Al 100 Cards

apps
Networks >
FPGA >
Storage >
Development > Chat Interfaces
Admin guide >

If you are looking to chat with an LLM model similar to the interface provided by
ChatGPT, we provide LibreChat, based on the LibreChat project. This is a simple chat
interface for all of the NRP hosted models. You can use it to chat with the models, or

to test out the models.

{——— Cickhere...  [On 109N Vayowr
institutional login
SAN DIEGO .
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librechat.nrp-nautilus.io ) [ﬁ +
D D % 3 llama3 I ®

Q Search messages

Today

£3 New Chat

You can pick different models, and explore.
& Good afternoon, Frank Wuerthwein

Message NRP models E.g. a fun thing to do is ask deepSeek about
0 Tiananmen Square, and compare what you get
with llama3.

@ (-] Code Interpreter

@ Frank Wuerthwein

Provided with @ by NRP
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Example for complex classroom use

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.

Coding with Large Language Models (LLM)

+ & || ™ Terminal 1

jovyan

/ask provide example code with pmtiles

@ nNrp

To create a 3D map of buildings using PMTiles, you can use the
leafmap library, which provides an interface to visualize PMTiles in
3D. Here's an example code that demonstrates this process:

import leafmap.maplibregl as leafmap

# URL of the PMTiles file
url = "https://data.source.coop/cholmes/overture/ove

# Get the metadata of the PMTiles file

metadata = leafmap.pmtiles metadata(url)
print(f"layer names: {metadatal'layer names']}")
print(f"bounds: {metadatal'bounds']}")

# Create a map object
m = leafmap.Map(

center=[-74.0095, 40.7046], zoom=16, pitch=60, b
)

# Add a basemap
m.add_basemap("OpenStreetMap.Mapnik")

# Define a style for the 3D buildings
style = {
“layers": [
{

X

-

X | [A untitled.ipynb

B + X O O » m ¢ » Xpownload Code
m.add_pmtiles(

url,

style=style,

visible=True,

opacity=6.8,

tooltip=True,
)

# Display the map
m

layer names: ['buildings']
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Voila, the LLM has learned how to
provide working code for Jupyter@NRP

Classroom of Carl Boettiger
University of California, Berkeley

o 122 students
o Active learning
classroom

UC San Diego




NATIONAL DATA
PLATFORM

What is NDP?

Al needs data to learn and make decisions, and building Al requires
massive computing power.

The National Data Platform (NDP) lowers those entry barriers by
bridging the gaps that arise when researchers, educators, and
students attempt to find and use Al-ready data to solve problems.
To achieve this, NDP fosters an online data ecosystem that
promotes collaboration and innovation atop existing investments in
research computing. NDP broadens access to and understanding
of essential data and compute building blocks--enhancing science
and Al in the process.

The CENIC community can use NDP in the following ways:

Data providers can make their data discoverable and accessible
Researchers can seamlessly create and integrate data analysis
and Al into their work

Educators can find and create educational resources for Al
Students can learn Al skills through engaging data projects

NDP offers data coordination for diverse, distributed datasets and
services for users to engage in research, learning, and discovery.




nationaldataplatform.org
Contact - ndp@sdsc.edu

USER INTERFACE SHELL
Customizable web-based interface to the
Mational Data Platform ecosystemn with
identity and access management and

| NDP Hub (and Branded Hubs)

. CollabStudios role-based authentication
COLLABORATE | Classroom ] [ Project l |Dala Challenge]
Custom studios created by
professors, researchers of §aed y N Tikay Altintas (PI)
collaboration environment Professor Researcher Educator NSF Award #2333609
with shared workspaces
and storage
" (Warkspaces Workspaces
rFy
NDP Endpoints
Data POP DISCOVER
Searchable catalog of
CUSTO;"I ;,zri % data, models & services
EXPERIENCES Research Software @
Lightwelght Engineer Workspace COLLECT
software stack ( catalog } | NDP Catalog Data I Models I Docker Add ller_'ns o
for deplaying Images workspace;
near data or Services rY use workfow
v FEDERATE Services | | Scripts || Catalog orchestration;
compute : Users can & save/share
Services
Authoripat deploy [ Woarkflow ]
compasahle ADD NATI o NAL DATA PI-ATFO RM
SEVICES o METADATA
their own
compute and
storage p
— v ,@ E SAN DIEGD .
arthScope ¥|
EXPORT DATA \\ ’ /
PRODUCTS S— == ==\ /== | | COMPUTE =7 Consortium SUPERCOMPUTER CENTER A ersenerr oF Utan
- < [T =g waiii—g =g Deploy
: - Storage I ) I | I workspaces @ U
DatabasE ‘B_g_r LR L - LAY tn °
Palican NRP Eg Expanse  Eg.Cloud Eg On-Prem| | o0 cos University of Colorado l IC San D]_ego UNT?{IERS]TY
Boulder — OF UTAH
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National Data Platform: An Al 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 Al workflows
Students form groups where they can collaborate seamlessly using JupyterHub or
Rstudio, or work on more complex Al 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 /((H\\

y 4 A
A RN
NATIONAL DATA PLATFORM
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Example Data Challenge with Solutions Available Today on NDP

Next Generation Science for Wildfire Resilience
DATA CHALLENGE

« 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
v v W that forecast fire behavior and effects with greater accuracy.

FIRE-READY FORESTS

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

NATIONAL DATA. PLATFORMN of trees by plant functional type, genus, and species
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> c 2% nationaldataplatform.org/educationhub/datachallenge/learner/4f8f7f38-a86c-4ecf-ba14-9d5e0b00c919

/H\ NATIONAL
Zzzws DATA PLATFORM
v1.0.0

Release Motes?

My Dashboard
Catalogs
Education Hub

NDP Endpoints

My Dashboard

“ Go Back

Example Data Challenge and Onboarding

University of California, San Diego

This is an open data challenge focused on advancing the prediction of tree species, height, location, and other critical forest metrics. The goal is to improve the accuracy of 3D physics-based fire models in

simulating fire behavior and its ecological effects.

Your Team

Deadline: December 30, 2099
27201 DAYS LEFT

Team Details

Melissa

mfloca@ucsd.edu

Modules

Owverview

Rules and Eligibility

FAQ

Dataset Details

Onboarding Module
University of California, Son Diego
In this module, you will
complete a simple Machine
Learning training task using
daily weather data from San
Diego over a three-year..

Sprint 1 - Module A
Uniwversity of California, San Diego
In this maodule, you will work
with two datasets: the FIA
Database and Observer Field
Data from the UC Climate
Action Seed Project. To help..

Sprint 1 - Module B
University of California, Son Diego

In this module, you will work
with ALS and TLS data. To help
you get started, an
intfreductory notebook is
provided: lidar_data.ipynb...

Sprint 2 - Module A
University of California, Son Diego
In this madule, you will work
with the ALS dataset again.
One infreductory notebook is
provided: Hops-from-
als.ipynb. Additionally, a bas...

Sprint 2 - Module B
University of California, San Diego
In this madule, you will learn
about FastFuels. Two
infreductery notebooks are
provided: fastfuels-
api.ipynb and fasfuels-..

Sprint 3

University of California, San Diego

In this module, you will learn abou
relevant metrics derived from TLS

“You will also start working on an
approach to predict tree mefrics

1

using ML. Two introductory noteba

Sprint 4

University of California, Son Diego
Throughout this challenge,
you've explored a diverse set
of data sources and tools that
are critical for understanding
forest structure to predict fire...

Sample Solution 1 -...

ucsD

This module centains a

Sample Solution 2 -...

ucso

This module contains a

Sample Solution 3 -...

ucso

This module contains a




Data Challenge Solutions

Model - SPECIES

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

Predicted Genus and PFT

One Hot Encoding

DIA, HT, LAT, LON,
ECOSUBCD, PFT,
GENUS

Dependent Var :
GENUS

ECOSUBCD : M281Ep, 2618Ba,
M261Em, 263Am, M261Ej

One-Hot Encading
Dala Spitting

Train - 76%
Strafified Test © 25%,

« Adds predicted PFT to features
Standard Scaling . o .
« Accuracy: 83.3%, F1 (macro): 0.86

= Base Models over RandomizedSearchCV . .
= — Step 3: Predict Species
B n_estimators : [100, ..., 1000] .
¢ mﬁﬂ;s}?ﬂggéiﬁ?iﬁ] « Adds predicted Genus
E G e et siacking Classier . ACCUFacy: 969%, F1 (macrO): 0.92
5
a n_estimators : [100, ..., 800]
E max_depth : [5, 10, 20, .._.. 70)
= min_samples_split : [2, 5, 10]
§| o | [ westeomm

F n_estimators : 200
=] i f ' 1 Max_depth : 5
E ﬁ%%aﬁi%&ig [[ﬁgg:?lg] I ieamlng rate - 0.01
] splitter : [best, random] = Meta Leamer
] criterion : [gini, entropy, log]
o gamma : 0.1

min_child_weight - 2
scale_pos_weight : 2
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Endpoint Deployment on Composable
Resources and Federation

‘H. NATIONAL
1415‘:& DATA PLATFORM My NDP Hub

& My NDP Hub

|
= | e e
1 ey )
E Catalogs v m Workspaces | b orvese)
| “es
NOP Eagonts

eyl

B Education Hub v L3 o8 ==
% NDP Endpoints o A Workspace is your g 5 ::::::
e
Discover Endpoints L
Create an Endpoint . ]-T. . SDSC
Federation i
| T =g —
.......
My Fire Workspaed N, T == k3
SCI P
(oo = )
AL —
lllll : § a3 .‘L'. =
-asaasad B N, )
f“,’-- lllllll
weres SRR I . (Y]
— AWS
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Launching Endpoints on gws \

7/ I \\N
N DP E nd pOI nt Factory NATIONAL DATA PLATFORM
Configure EC2 Instance AWS credits

User credentials
User roles & permissions

Security Policies
Launch EC2 + Install K /

Endpoint \

4 N
Return EC2 Info Endpoint

Deployment

Connect to Endpoint K Services + Resources

)
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Using NDP for Digital Twin Applications

Contact: Hena Ahmed, PhD Student, UC San Diego

NATIONAL DATA PLATFORM

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

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

= 1 FlexScience 2025 held in conjunction with HPDC 2025.

NDP Digital Twin Ecosystem ) |
| Digital Twin 4—‘
| |

[ NDP Central Hub 1 NDP Digital Twin Endpoint H [ H
Virtual Entity | [ Data Services ] en'm A':p“ca“o“ Services | Customizable User Interface & Configuration Dialog | gsg;ﬁ:;fis;:g for th ree dlgltal tW| n
| Data Retrieval lJupyterHub Nolebouks: | ) | |
| [ Fedzra:;dgl)ala | [N Training & Inference T —— D;I‘:ata:ervicas . ™ Dvmamic Datrven ] ot ‘_N:k:::s_ \._J |
- atalol o ‘ - eal-Time Monitoring ynamic Data-Driven === ..
| | Data Analysis | I Madﬂ:ﬂﬁ:&:ﬁaticn . oot I:easunrrg . , [_m:f:ff‘{sdu_n:lﬂm:—, SSD; | . Qu a n t I fl e d H U m a n b a S e d O n
| et [ Viuatzaton | | | o | multimodal data of Larry Smarr, by UC
T . ‘ Lifecycle Management ’ Digital Twin Deployer | Sa n D i ego P h D St U d e nt CO n a n M i n i h a n

I Data Registration & Infrastructure Services ) . ) |
- - - - 2

3 e  WIFIRE Firemap based on the closed
r——— = ————— — — — — — — — — — — pecislon Suppor loop workflows for fire response, by
Daniel Crawl and Hena Ahmed

Data Acquisition

I Heterogeneous data sources |

[ loT & Sensor Data ] E‘:g?eﬁf:;f%se';:g:gs- | Historical Data Archives ] Manual Input . Immersive Fo rest ba Sed on
Physical P *m ) multimodal fire environment data, by
nu Phys System .
y oo e _ 4 UC San Diego PhD student Isaac

Nealey

: SAN DIEGO UCSan Diego
SUPERCOMPUTER CENTER
SCI|.§Q-§S; ilkay ALTINTAS, Ph.D. (ialtintas

ucsd.edu)



Digital Twins for the Fire Environment SC/L sty scil.ucsd.edu

B Characterizing the dynamic fire environment : Variation of wind, smoke, moisture, fuels, fire perimeter, ...

B Detection of fire ignitions and other related fire effects

B Monitoring of active fire and smoke Al

f Smoke Detection and Ignition
L Location with Uncertainty J

FiREMARPRP Al at the outer [ ey ] [ ntegrated

Edge

—

. High
shell is about Product ( Throughput
H Fire Behavior
the integrated Modeke
application Fire "",’t‘r’:‘“‘e’ Data Assimilation Ensemble
Wi arameterization usin
and WorkﬂOWS Uncertainty ’ I(aln:a: Filt:eringi ‘ \\ —~

Since 201 5 [[[ Fuel Database; ]—~| Combined Fuel ]:

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

1

Combined Weather
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Where are continuum workflows going?

4 O

4 N
- N Modeling and
( u u
Big Data 1 | Artificial | ) Simulation
and loT Intelligence - N
Artificial — Artificial
Intelligence Intelligence
\_ ) & y

\ Artificial Intelligence /

: SAN DIEGO UCSan Diego
SUPERCOMPUTER CENTER
SCI|.§Q-§$; ilkay ALTINTAS, Ph.D. (ialtintas

ucsd.edu)



The Future: Agentic Al in Workflows ST seatcommase scil.ucsd.edu
& BurnPro® |

Multi-Agent Collaboration where each
agent plays a role in a broader plan
Task Decomposition to break complex
zoals e paimliel sultis.e Orchestration Agent Data Agents
Memory Systems to adopt based on
feedback and context, and to optimize

BurnPro3D Multi-Agent Al System

Al

over time
Dynamic Orchestration between role- i\
based agents Al
Model Agents
BurnPro3D allows burn bosses to create and visualize high- Ignition Patterns
resolution 3D fire simulations and compare fuel consumption
and risk under different weather and ignition scenarios. Al
: Infrastructure
FastFuels Al Models DripTorch QUIC-Fire Fire Models
3D Fuels for Fire Lidar-Derived Tree Custom Ignition Prescribed Fire Agents

Models Positions, Heights Patterns Simulator 1
and Species

2\ {
Smoke Models

Analysis Agents

Since 2020
SDS SUPERCOMPUTER CENTER UCSan Diego




Societal C ti H
S| societat computivg. gl ucsd.edu
ilkay ALTINTAS, Ph.D. (ialtintas@ucsd.edu)

e e e e e o e e o e o e e e e mm e e e e e m e e e mm mm e Ee g e e o e e e e e e e e e mm mm - -

@ Intelligence

I
1
: 1
! 1
' 1
! 1
! 1
I
! :
|
1
|
. Data Knowledge o Planscape !
: | -_@_— TAg;G“tsh | Fuel Assistant | Points2Pano p 3
FastFuels * Langbrap 1
: {eop * LangChain - | Ignition Assistant | Narrator | 1» ::L:\Ir)lre?jsz !
1 | Terrestrial LIDAR Ontology *‘:—r' \ * External Integrations 1 : i Exportegr :
{ [ ot Lionn e N | e | [aneye | 10N /!
| eria ! 1, Models External Tools [ : i BurnPro3D h :
I | Ignition Locations : ! * OpenAl * Weather APls L ( Y l;{:aurlots !
: Graph I : * LtaLLM * Web‘St?arch : : Workflow Orchestrator : : Importer :
: | Mode Parameters Database : : L * Optimizers : L\ ) : : \ /4
! . y \ ! o ( N |
1 | Fire Models : 1 Conversation Engine 1 : | Results Explainer | N Wildfire Risk :
1 | \ J 1 11 i
1 | Smoke Models : I I : | Plan Builder | [N L Impact Monitor y :
1 I | 11
| 1
: | . : ! M | Permitting Assistant | 1 : 1
! ! I : I :
e e e e e e e e e e e e e e e e ———— - I 1 11 1
| 1 1
I N .
I
Agentic Al ! y |
1
Framework for ! 'y :
! Infrastructure ,
. . I 1
Prescribed Fire . X @ :
I 1 .
3D ing i ! Demonstration and '
BurnPro Plann'ng in : Peb:f:;n;;:rce Cost Planner : | :
BurnPro3D : ! ' External Partner Integration ,
1 1 1
I : ! :

: SAN DIEGO UCSan Diego
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SCI|.§Q.§§; ilkay ALTINTAS, Ph.D. (ialtintas
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Immersive Forest

Societal Computing
and Innovation Lab

STL

scil.ucsd.edu

Contact: Isaac Nealey, PhD Student, UC San Diego

Play this level in the active level editor viewport (Ait+P) [EEEEES
1 (Gl + Al for

I,/ Data System \

data model and
underlying system for
scientific data
visualization

efficient query
performance

high recall

empirically derived

/Contextualization\ \

. Presentation
Engine h
Engine
projections &
transformations interactive rendering

|
I
]
I
I
]
I
. . . I
dimensionality : dynamic visual
I
]
I
I
]
I
I
]

reduction storytelling
derivative dataset data system insertion
generation mechanism
add semantics and

. \ architecture /

~

SDSC

Al-driven insights ’
\ /,

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