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i Have you ever been frustrated by
(scientific) data?

It is real work to curate a scientific dataset, including metadata and
grow community interest in it!

But, as a PI, your work is not yet done:

* What tools do you provide to use the data?

* How do you manage access control?

* How do you connect your community to computation?

* How do you provide scalable access to the data?

e S3 scales: but S3 egress fees can kill!
e ...and S3 “user pays” is not loved!



Option 1: Dear User, it’s Your Problem

You can shift the problem to the user community:

* Put the data on your university web server / S3, create a website, tell
your friends about it.

* Not my problem to provide you with compute!

* You figure out how to download the data.
* You write the scripts to have curl scrape the website.
* And figure out where to copy the data. And get the updates.
* And figure out where to compute.

Why not? Simple: higher friction to use => smaller impact.



i Option 2: Dear User, We'll Do It!

* Scale out the data repository.

* Build tools to distribute the data.
* Build a platform (gateway?) for computing on the dataset.
* Build your authentication and authorization solution.

* Build build build ...

Problem: At some point you have to do the science!

Curating data is hard enough:
Isn’t there a better way?



Option 3: Leverage the NSF ecosystem

You understand your dataset better than anyone. However,

* Some of these problems are common across domains!
* NSF funds services that help stream your data (OSDF).
* NSF funds services to catalog & publish datasets (NDP).
* NSF funds computing platforms to explore & analyze data (OSPool, NRP).

* NSF funds service platforms for providing unique capabilities specific to
your dataset (NDP, NRP).

You can build the community & provide value — without the DIY!



-4 By Analogy...

“Netflix for Science”

Allowing computational workloads to stream data
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; What is the (m;)?
... By Analogy...

CLOUDFLARE

“Cloudflare for Science”

Infrastructure for scaling access to your storage
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OSDF In Detail

 The OSDF is a global service for data deliyery

* Operated by the PATh project
* Using software from the Pelican Project
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Connecting to the OSDF s
whereyourI:>O

data lives

* The place where your data lives is the
“object store”

* This can be a POSIX filesystem, S3-compatible, Implements
HTTP webserver, or Globus collection. your access :> Origin Service
* Exports immutable objects in your dataset. policies!

 We — or you! - operate the origin service, a
container that connects the object store to
the OSDF.

* The origin implements your access control
policies and proxies . Global OSDF Service

 The rest of the OSDF scales via reuse and
manages access.



OSDF Director AWS *
* NCAR (Namespace) Open Data

AWS-Open
Data

e US-West-2 OSDF Origin
OSDF Origin (AWS-Opendata/US-west-2)
(NCAR)

OSDF Cache

[1] Pelican Get (OSDF, NCAR/... Pelican Client :“”f"‘;j;:; """"""

[2] Pelican Get (OSDF, AWS-... o
[3] Visualize (... * ﬁ Jupyter Notebook | "

Researcher uses a Jupyter Notebook to create a visualization that requires two objects:

* NCAR/rda/harshah/osdf data/HadCRUT.5.0.2.0.analysis.summary_series.global.monthly.zarr
lAWS-Open Data/US-West-2,cmip6-pds/CMIP6/CFMIP/NCAR/CESM2/aqua-4xCO2/r1i1p1f1/Amon/co2mass/gn/v20190816
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How to leverage the OSDF?

OSDr

- -

The OSDF is not some dusty disk-based FTP server in the cloud!
The OSDF is not a “free S3”!

How can your community use the service effectively?




OSDF’s value for a CICI PI:

Stream your data to your user community => Saves your project $SS
Implement your authorization policy => Saves your project time
Tracks usage data => Saves you Pl time

Allow users to use NSF compute to scale => Grows your community

Important note: If you do not have a location to store a disk copy of
the dataset, PATh can also host a time-limited copy via the sister
OSStore service.




P

Integrating Datasets with the
OSDF



Recipe #1: NCAR

* Scenario: NCAR has a big S3 instance with petabytes of public datasets it
wants to effectively distribute to large community.
* Transition community from “download then compute” to “stream to compute”.

* Solution:
* PATh deployed an origin service, pointing at NCAR’s on-prem S3 instance.

* All data (objects) in the bucket are exported to OSDF via the origin.
* NCAR updated their online portal to provide HTTP download links to OSDF.

 NCAR updated sample Jupyter notebooks to use Pelican Python client instead of
assuming locally-downloaded data.
* Example: Collaborators in Korea now leverage local cache instead of
streaming from across the planet.



NCAR Setup

Science DMZ
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Important note: the origin service can also be hosted
externally in Internet2; need not be on campus.




Coming
October 2025

i New Feature #1:
AWS Caching
What if NCAR’s data lived in AWS S3, not on-prem?
* In that case, streaming publicly can be very expensive.

e But NSF funds significant compute outside AWS! How to manage
egress costs”?

OSDF can operate the origin in the NRP and attach large (slow) storage
* Data egresses once!




Alternate Setup

Client

Cache
Service

Internet2 POP
HTTP GET

HTTP GET Origin

Service

[ =

This configuration (available in a few months) makes a copy
of the objects at the origin & external to AWS, helping to
manage egress costs.




Recipe #2: FlamingoSim @ KSU

e Scenario: Pl at Kennesaw State University (Ramazan Aygun) wants to
share a single dataset “FlamingoSim”, located on a shared filesystem,
with his collaborators.

* Solution:
* PATh deployed an origin service on a host with the filesystem mounted.

* PATh configures the origin to only authorize specific collaborators to
download data.

e Authentication is done via their institution’s Single Sign On (no new user
accounts!) using ClLogon.

 Ramazan hands collaborators the OSDF object names and teaches them to
use the pelican CLI to download files.



FlamingoSim @ KSU Setup

Client

Cache
Service

[ Science DMZ :
HTTP GET + Origin I POSIX

token Service I read()

Not shown: To acquire the credential from the origin, the
user must authenticate to their home institution’s SSO (or
ORCID) in a browser.




New Feature #2:
Self-Service Group Managemen

Available now!

* PATh currently configures the authorization policies for FlamingoSim
to match the PI's requests.

* Pro: Uses institutional SSO, simple for user.
* Con: Requires a different human to change settings!

e Datasets can nhow be onboarded using group-based access.

* Dataset owners can add or remove collaborators via the web portal.
* Portal uses the Comanage software operated by ClLogon.

* This fall: self-service APIs/web portal for more fine-grained access,
simplifying process of publishing many datasets.



i Portal Integration & Advanced Topics

Each community tends to have unique authorization setups:

* If there’s an existing web portal, it can generate the authorization
token directly and embed it into a URL (a-la S3’s pre-signed URLSs).

* Options exist for direct creation of long-lived credentials for
automation and web browser-based flows: talk to us!

Under the hood, OSDF is “just” HTTPS:

* Instead of using our tools, you can create a HTTPS URL for your users.

* |f it speaks HTTPS, it can leverage OSDF! Opens a world of possible
integrations.

* The simplest OSDF client is a browser!
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Unlocking Value with the OSDF

What have existing communities done with the OSDF?



Experience the OSPool environment at https://notebook.ospool.osg-htc.org/

OSPool Contributor

OS PO O | - CO m p u te .‘ O Updated 8/20/2025, 12:12:53 PM

145 Sites, 99 Institutions

* The OSPool is a PATh-run service that
aggregates compute capa.cit?/ from
across the nation into a single service.

* Users can place their workloads at an

access point and process inputs via the
OSDF at scale.

* On a typical day, >600K jobs take inputs
from the OSDF.

e ~150 OSPool projects used the OSDF in
the last year.

* See more: https://osg-
htc.org/services/osdt/projects
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On August 19
2M jobs completed

Placed by 78 researchers
Give your users the “gift” of computing at T”ggermg 29M file transfers
scale on your dataset! Consuming 840K core hours
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Notebooks - Visualize

[ ) @ Analyzing Salinity Patterns in X +

O S D F can b e accesse d < G % projectpythia.orgfosdf-cookbook/notebooks/envistor-technical/ % B 9
d I re Ctly fro m a J U pyte r = MFWF:FET Home Foundations Cookbooks

n Ote boo k, u Si ng t h e Resources Community 0
. . We use BytesIO to read the content as a stream before passing it to pandas. read_excel().
Pelican Python library.

Each resulting DataFrame includes a "Station" column to identify its source location.

pelfs = OSDFFileSystem()

* Libraries that support
FSS (P d XA file_buoyl = pelfs.cat('/envistor/CREST_Buoy_2_NW_Biscayne_Bay_-_S_of_Biscayne_Canal_0i
fil = pelfs. (* i 1 1 - d.:
peC (Fandas, AArray, e o e e o AV e N T s s A
Zarr, ) can stream from
OSDF.

* Don’t have a
JupyterHub? Can always
leverage the National
Research Platform.

excel_filel = BytesIO(file_buoyl)
df_file_buoyl = pd.read_excel(excel_filel)
df_file_buoyl['Station'] = 'Buoy - Biscayne Bay'

excel_file2 = BytesIO(file_buoy2)
df_file_buoy2 = pd.read_excel(excel_file2)
df_file_buoy2['Station'] = 'Buoy - Haulover Inlet'

excel_file3 = BytesIO(file_buoy3)
df_file_buoy3 = pd.read_excel(excel_file3)
df_file_buoy3['Station'] = 'Little River'

Clean and Combine the Data

(= ’ New Chrome available :
Project
Pythia
CONTENTS v
Imports

Load the Curated Salinity Datasets
Clean and Combine the Data
Resample and Aggregate
Visualize the Salinity Patterns
Interpret the Results

Next Steps

Need inspiration? Check out https://projectpythia.org/osdf-cookbook/


https://nrp.ai/
https://nrp.ai/

Browser - Download

You can use the fact
OSDF is HTTP-based to
embed URLs in your
web portal —and
combine your website
with OSDF’s
distribution!

NCAR does this for their
RDA service.

Note: by adding credentials
generated by the portal into the
URL, you can leverage existing
authorization.

o @® ¥ NCAR RDA Dataset d010092 X eE

< Cc 25 rda.ucar.edu/datasets/d010092/dataaccess/

* @ O

-3

" New Chrome available :

Community Earth System Model v2 Large Ensemble (CESM2 LENS)
O O do10092 7¥
® &

DESCRIPTION DATA ACCESS CITATION DOCUMENTATION

SOFTWARE METRICS

ASK A QUESTION >

Mouse over the underlined table headings for detailed descriptions

DATA DESCRIPTION

UNION OF AVAILABLE

DATA FILE DOWNLOADS

Web Server Holdings —

Globus Transfer Service

Powered by OSDF

Web File

Lictinc

(GridFTP)

Globus Transfer

NCAR-ONLY
ACCESS

Central File System
(GLADE) Holdings

GLADE File

Lictin~ _
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What Next?



Browse Some Examples

[} @ <= Explore the OSDF | 0SG X +

Interested in what others have € 3 o (C) T ———— A @D @ P Newchomeavaiatle :
done?

RouteViews Close

[ ] We m a i n t a i n a We b S ite The RouteViews dataset provides a map of the Internet, as seen by participating sites. The

information, collected from the BGP tables of routers, includes both current and historic
“snapshots”. This allows operators of major Internet services to detect changes to the map in near-

highlighting various integrations e i o ot e to rrstan the itoical volution o he et

The RouteViews dataset is funded by University of Oregon’s Advanced Network Technology Center,

a n d ava i | a b | e d a ta S ets g and by grants from the National Science Foundation, Cisco Systems, the Defense Advanced

Research Projects Agency, Juniper Networks, Sprint Advanced Technology Laboratories,
Catchpoint and the providers who graciously provide their BGP views.

* Includes sample public objects
and |ink5 tO fU rther infO. Organization Field of Research

University of Oregon Computer Systems Networking and

* Enjoy your RouteViews data! Downioad a Publc Object

With Pelican Client on the Command Line

Telecommunications

pelican object get osdf:///routeviews/chicago/route-views.chicago/bgpdata/2025.03/RIBS/rib

https://osg-htc.org/services/osdf/data Fom o © comceus



https://osg-htc.org/services/osdf/data
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https://osg-htc.org/services/osdf/data
https://osg-htc.org/services/osdf/data
https://osg-htc.org/services/osdf/data
https://osg-htc.org/services/osdf/data
https://osg-htc.org/services/osdf/data

i Leveraging more Data Services

What do you need beyond dataset delivery?

* Building out Jupyter notebook-based cookbooks?
 Building out a catalog of the published datasets?
* Generating metadata to attach to the data? N e A
* Want a runtime environment for teaching classes?

* Have some bespoke computation service needed for your data?

The next talk about the National Data Platform (NDP) covers these
higher-level services!




i\ CHTC uses Translational Computer Science

From the Laboratory to the Community,
Advancing Throughput Computing Through

Translational Computing
Feedback Loop

Laboratory Locale Communities

Where Innovation and development Where services are deployed and Where services ena ble science
happens (2-5 years) operated (5-10 years) (10 + years)

Center For High s
chool of Computer, Data
M%ﬁ‘gﬁlg&g Throug[\put @ & Information Sciences
Computing &7 unwersity oF wisconsi “MADISON
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Working with you is how we get
our research donel

Translational CS requires a locale (the OSDF) to test out ideas and a community (CICI) to
provide feedback

We are not doing this for altruism: Your feedback and partnerships are how we improve!



Let’s work together:

https://path-cc.io/cici-awardees/
support@osg-htc.org

Questions?

This project is supported by the National Science Foundation under Cooperative
Agreements OAC-2331480. Any opinions, findings, conclusions or

recommendations expressed in this material are those of the authors and do not
necessarily reflect the views of the National Science Foundation.


https://path-cc.io/cici-awardees/
https://path-cc.io/cici-awardees/
https://path-cc.io/cici-awardees/
https://path-cc.io/cici-awardees/
https://path-cc.io/cici-awardees/
mailto:support@osg-htc.org
mailto:support@osg-htc.org
mailto:support@osg-htc.org
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PATH (mi\ )

Operated by PATh
(NSF #2030508) V

Ospoo®

network K,\

Object

Consumer

Who can benefit?

» Open to any federally-funded science
repository or object store.

 Researchers can access/connect their data
to local or national compute by browser or

notebook Object
Caching
« Data providers can share via FAIR principles. Layer
« Compute providers can cache datasets on-
site
« Community platform providers can build O O - o
ateways and portals to large-scale datasets.
9 y P 9 Object
Features Store
* No direct cost for integration. Layer

>140PB

» Supports automation of data-intensive
workloads

» Unified name space preserves local autonomy

» Unified authorization infrastructure for
restricting object access.

>3.5B

moved Objects delivered

34 caches throughout the world, at points of

presence within major compute centers and
the global R&E networks (ESNet, Internet2).

A national object delivery

Pelican
Platform

OSDF is powered by the
Pelican software
(NSF #2331480).

Example use cases

+ Enable large-scale workloads that have
significant reuse and redelivery of objects at
remote autonomous object stores.

* Manage loads on object stores and avoid
egress costs via caching & staging.

* DOE: FNAL (LHC, DUNE), JLab, Fusion
* NOAA: Via AWS OpenData
* NSF: NCAR, NRAO, LIGO, EHT

Key concepts

» Object: both data & non-data objects (e.qg.,
containers, models, libraries).

» Object store: a filesystem, S3-compatible
endpoint, or HTTP webserver.

» Origin service: connects the backend object
store with national infrastructure. Objects are
read (GET) and written (PUT) through Origin.



Object Store Layer

<) _ D e ‘ IVe rl n g Ea rt h NOAA Open Data Dissemination

B NCAR Systems data @

\ The origin service

connects storage to
the OSDF.

Data is cached for reuse,
reducing the need for multiple
egresses. Caches are
embedded in the network.

The manager services
coordinate the data
access

Object Consumer Layer

Using a single toolset,
researchers can fuse data
from across multiple sources.

Integrates well with national
compute capacity, Jupyter
notebooks, or a browser
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i “The Partnership to Advance Throughput
Computing (PATh) project will expand
Distributed High Throughput Computing (dHTC)
technologies and methodologies through
innovation, translational effort, and large-scale
adoption to advance the Science & Engineering
goals of the broader community.”

PATh Proposal 04/21/2020



