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A big part of my time is spent on AI strategy at 
different scales… especially for AI readiness.

• How do we create the systems that enable researchers and students to use AI? 

• Are we truly enabling AI, or just providing access to compute and storage?

• How do we accelerate safe AI adoption and impact in science and society?

• How do we effectively train an AI-savvy workforce?

• How can we turn AI prototypes into reliable, reusable, scalable real-world 
workflows?
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So… do we have an AI bottleneck?
 

Or do we need more to be AI-ready?
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The Real Bottleneck is not the AI

We do not have an AI shortage. We have a data readiness, interoperability, 

workflow, and operationalization problem.

AI systems fail when data, 

compute, workflows, and 

governance are disconnected.

Source: https://kansoftware.com/insights/blog/ai-readiness-assessment-enterprise-architecture-guide
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The future is not a better chatbot.

The future is AI operating on trusted 
national-scale scientific and societal 
infrastructure.
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GPUs alone are not AI Infrastructure, 
Our Workflows are Broken

• Data silos and static repositories

• Non-interoperable metadata and weak 
provenance

• Inaccessible compute and broken data to 
compute link

• Limited workflow continuity and human 
bottlenecks due to usability of discovery 
and orchestration

• Lack of agent-ready services

Why Is Existing AI Infrastructure Incomplete?
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Creating an Engine for Scalable AI Innovation and Impact

The New AI Infrastructure *for research and education

HUMAN 

COLLABORATION, 

GOVERNANCE and 

PRODUCTIVITY!

INNOVATION
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NDP as an AI-Ready Innovation Engine

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

https://www.nationaldataplatform.org/ 

(PI: Altintas)

Data  Knowledge  AI Agents  Workflows  Compute  Decision Systems

https://www.nationaldataplatform.org/
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https://www.nationaldataplatform.org/ 

National Data Platform

      …. enabling interoperable data and AI integrated workflows.

A broad, federated and extensible 

data ecosystem to promote 

collaboration, innovation and 

customizable use of data on top of 

existing national infrastructure 

capabilities.
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What does NDP solve 
for AI-readiness?Fragmented 

access to 

data, models 

and services

Disconnect 

between 

producing & 

sharing data

Complexity of 

formats, 

interoperability 

and context

Lack of user 

experiences 

enabling 

collaboration

Hard to 

customized 

service 

deployment 

practices

Disconnect 

between 

research & 

education 

capacity

Need for 

scalable or 

specialized  

compute 

readiness

https://www.nationaldataplatform.org/ 
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Integration 

of AI agent 

in and 

across user 
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Last three years….
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NDP 

Hub

NDP 

Federation

A scalable platform for using, developing and 
deploying composable services and application 

workflows at distributed endpoints

Centralized portal for discovery, access 
and use workspaces for research and 

education 

Focus on Usability, Interoperability and Composability
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Endpoint

NDP: A Federated Data Platform

Hub

Central Deployment of NDP

•Extensive catalog of data & services

•Advanced data discovery tools

•Collaborative workspaces

• Interactive classrooms & data 

challenges

•Open knowledge networks & 

conceptual search

Lightweight software stack that enables 

a custom data experience

•Deployed virtually anywhere

•Near data or compute

•Connects to NDP core services

•Customized services and data access

•Bring-your-own resources

•Community controlled

Endpoint
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Underlying our AI-ready ecosystem approach is 
composable (federated) services and systems at the 

computing continuum to support it.

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

Edge             …                       …        … HPC

2017-2021



Discover

Find data and 

digital assets 

in catalog

Collect 

Create a 

workspace 

with to begin 

analysis 

Store 

Export 

final 

data 

product

Collaborate 

Invite 

collaborators 

to shared 

workspace & 

storage

Catalog

Add 

additional 

assets and 

workflow 

inputs to 

catalog

Compute 

Execute 

workflow on 

HPC or the 

cloud

Current NDP Capability Flow

Extend

Add endpoint 

services
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So what gets enabled when a federated 
infrastructure like NDP for usability, 

interoperability and composability exist?
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Streamlining access and use for education…

National Data Platform Education Hub

• Intuitive wizards to create compute-ready classrooms 
for your students to use

• Full range of digital assets available via reusable and 
reproducible materials that use AI, data, and compute 
services

• Formal and informal learning materials

• Group data challenges with large data

UC San Diego DSE 203 (Amarnath Gupta)

• Exercise: Constructing 

knowledge graphs with large datasets

Example Student Project with NAIRR USPTO Dataset

UC San Diego BENG 211 

(Benjamin Smarr)

• Exercise: Time series 

analysis of physiology data 

https://www.nationaldataplatform.org/ 
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Students train ML 

& explainable AI

Students explore 

big data models & 

statistics

Students visualize 

multi-modal time 

series

Prof. Larry Smarr donated 11 years 

of microbiome, clinical data, and 
metabolomics timeseries data

Data loaded to 

NDP Education Hub 
created with group 

workspace

Stable Jupyter 

workspace with NRP 
compute support

 Students carry out 
discovery science as 

experiential learning

Each image drawn from a different student group project carried out in 
Bioengineering 211: Molecular Systems, 
taught by Prof. Benjamin Smarr, Fall 2025, UCSD

NDP improves talent pipeline by giving students cutting edge data science experience, supporting 

team-driven discovery, and providing scalable solutions for data-enable education.

1)

2)
3)

4)

Real world discovery as part of in-class experiential learning

2)

3)

1)

4)
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https://nationaldataplatform.org/stories/ndp-in-action-forecasting-frost-risk-with-f3-innovate 

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

Credits: Ryan Dinubilo, Priscilla Koepke  (F3 Innovate)
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Education needs content!

Content == Customizable compute-ready digital 
assets like data, notebook, readings, models, 

agents, …
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NDP Agentic AI 
Classroom for 7NRP

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



National Data Platform – Education Hub
Content Development Workshop Aug 4-6, 2026

• The National Data Platform (NDP) provides an 

integrated environment for data discovery, 

collaborative workflows, and scalable computing. 

• As part of this ecosystem, the Education Hub 

curates modular, reusable learning content that 

allows students and educators to engage directly 

with real-world datasets, models, and tools.

• A three-day workshop will bring together educators, 

administrators and researchers interested in 

shaping the next generation of AI-enabled, data-

driven learning experiences. models, and tools. 

Provide 
your 

contact 
details to 

learn more

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



Education and research should bridge to 
innovation in a unified platform and process.

Many examples in NDP… including the great 
NAFSI Hub we heard from this morning. 

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



Spectropolarimetric Inversion in Four Dimensions with Deep Learning
Contact: Curt Dodds, University of Hawaii

SPIn4D, NSF#2008344

● Data from telescopes and other instruments as well as valuable solar 
simulation data stored on OSDF via Pelican interface

○ Through 2021-2023, the SPIn4D team modeled and ran solar 
simulations using 10 million CPU hours on the NSF’s Cheyenne 
supercomputer, producing a massive dataset of 110 terabytes. 

● NDP catalogs for multimodal data is being developed as public and 
private catalogs

○ Textual, conceptual, and map-based spatiotemporal search 
capabilities

○ 13 TB of data was cataloged and published to NDP users
○ Jupyter notebooks to explore the data was published to NDP 

users 
● Linking data to AI workflows through NDP JupyterHub on NRP
● NDP Education Hub will be used to deliver online, interactive course 

content using this data to introduce students to solar 
spectropolarimetry 

The value I see in NDP and OSDF is facilitating others’ use of our data, and 

vice versa,” says Dodds. “Our telescopes here in Hawaii collect very unique 

data, but how do we get 100 terabytes of important data from Hawaii to a 
researcher in Chicago? We need to send and receive data both ways and be 

able to work with it together—traditional methods don't do that efficiently.”

https://www.linkedin.com/pulse/ndp-action-astronomical-data-size-national-data-platform-lfwnc/ 
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NDP Innovation Templates
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CENIC, NRP and NDP in Action

● Joy Sterling on FCC task force reviewing US precision agriculture, with final 

report delivered at end of 2024

● Chaired subgroup that examined demand for broadband connectivity and 
recommended serving US agricultural infrastructure

● Beyond improving sustainability and wine quality, the Iron Horse Vineyards 

Testbed is a platform for education and inspiration 

● Working with Sonoma State, Santa Rosa Junior College, UC San Diego, and 
others, the project;

○ Provides hands-on training in sensors, drones, data science, and viticulture

○ Attracts young people into agriculture through real-world innovation

○ Builds a pipeline of talent to steward farming and sustainability in the future

Credits: Joy Sterling and David Munksgard (Iron 
Horse Vineyards), Tom DeFanti and John Graham, 
Kate O’Laughlin, Pedro Ramonetti (UCSD and 
CENIC), Jake Gonsalves, Joe Ording, Sara Kassis, 
and Roya Salek (Sonoma State University)

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



Public Workspaces 

for Sensor Data 

Access and 

Education in NDP

Making data from Iron Horse Vineyards discoverable, usable 
and interoperable within research and education workflows…

Add to my NDP Hub 

to customize.

• How to access and fetch data from InfluxDB
• Interactive Map of the sensors 
• Dropdown widget to query the db

• Fetches soil moisture, air quality, temperature, CO2

• Data engineering to make it clean and basic graphing/group

• Machine learning: temperature prediction, feature importance, Humidity 

prediction, anomily detection, health of sensors based on anomaly

• Summary at the bottom

Ready to launch on NRP 

with data and code.

Data is available in 

NDP catalog.

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



Custom NDPs -- cNDPs

• Built on top of a NDP using core NDP services

• Authentication, Catalogs, Project Spaces, Workspaces

• A customized look-n-feel expanding NDP endpoint 
backend with a specialized user experience 

• Lite and full versions depending on the community and 
needs

Powering many custom platforms using the NDP federation 

stack, with special community-facing capabilities.

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



https://www.wildfirecommons.org/ 

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

Contact: Claire Stirm, UC San Diego (PI: Altintas)

https://www.wildfirecom

mons.org

Enabling Collaborations for a Wildfire Resilient Future

https://www.wildfirecommons.org/
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https://ndp.nairrpilot.org 

NDP Sandbox for NAIRR

• Demonstrate how NDP can enable 

integrated cataloging, discovery and 

use of NAIRR resources for data, 

models and computing in AI 

research/education workflows

• Catalog NAIRR resources with 

example notebooks demonstrating use

• Demonstrate use of NAIRR resources 

in teaching and training activities 

• Integrate NRP and CloudBank 

resources in research workflows

İlkay ALTINTAŞ, Ph.D. (ialtintas@ucsd.edu)scil.ucsd.edu
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The Future of NDP….

AI Agents

• Discover data and link knowledge

• Map services to compute

• Assemble and coordinate workflows

• Support humans in real time

The next generation of AI in research and education is not isolated. It is federated and it will live 

inside national infrastructure. We need to build our infrastructure as an engine for innovation 

supporting human AI collaboration.

Humans and Systems

• Control and govern

• Collaborate and innovate

• Enable transparent conduct

• Ensure provenance and trust

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



The HARD Problems

• governance

• provenance

• security

• trust

• incentives

• sustainability

• operational adoption

Challenge: Building a scalable national ecosystem where AI can operate responsibly.

User-facing Virtual Environments

Federated Data and AI Services

Application Workflows

Federated HardwareG
o
v
e
rn

a
n
c
e
 &

 C
o
lla

b
o
ra

ti
o
n

AI will not transform society by itself. Societal innovation models coupled to  

platforms that organize data, computing, and collaboration around shared goals will. 

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



SCIL’s societal computing and innovation 
approach is a connective framework 

to enable new innovation pathways and 
to imagine, design, build, and scale 
solutions to society’s most pressing 

problems, where 
data, science, and technology work in 

concert for the public good and resilience.

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



Thank you!
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Architecting for Collective Data-Integrated Societal Impact

• Involve diverse users in architecting 

• Identify access, use, expertise and education gaps

• Improve the experience of working with data

• Connect data to knowledge systems and services

• Create an ecosystem approach to capacity building 

• Incubate use-inspired solutions to scale

• Explore new models of allocation

• Develop and teach models of sustainability and scale
 

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