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A Computing Continuum for Science

— The Digital Continuum

4 - N
5
= | COMPUTATION
E Cloud/HPC/Data Centers N d
z - - J
8 3 3
O N\
E g =:.., Real-time |§E Data Qaching, ﬁ% In-Network

P=33 Data - =| Buffering, .

= ws Processing, =2 =) Processing, \x’ﬁ Processing
g Y Analytics 2= Optimization
5 4 _ R e S \ S End-to-end workflows
<« & o
Q < H g, NIERNET | o \
z | ai o
= , | o L
2 x Predict /
= End-to-end
(o) ‘ Workflows '
[~

L ke ~ e AP RS : - . o )
Analyze /
— | &= )

“7 SCIENTIFIC COMPUTING & IMAGING INSTITUTE
THE UNIVERSITY OF UTAH




Urgent Computing: Computing under
Uncertainty, Constraints

DEFINITION: Computing under strict time and quality constraints to support decision making with the
desired confidence within a defined time interval

Develop Ll

response

Identify events appropriate

actions

Steer online/on-demand computations based on data/content
Support urgency constraints for timely decision-making
Balance “costs” of computations with value added, availability of resources, etc.
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National Data Platform /H\
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https://www.nationaldataplatform.org/

NDP Architecture: A Federated Data Ecosystem

f NDP HUB: Central Deployment NOAA/NASA
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Some NDP Endpoints

SAGE Edge Computing Endpoint
Adaptive Air Quality Sensing
Endpoint

EarthScope Data Streaming
Smart (Agentic) Endpoint
Remote Sensing Earthquake
Visualization Endpoint
Image-Based Water Monitoring
Endpoint

@ EarthScope
ortum

Moving averago of al station in the deried stream
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Earthquake Early Warninlg
Watch out for strong tremors

Earthquake Early Warning e

S-wave P-wave' |

(causes

» Earthquake Early Warning (EEW) requires earthquakes sl

Credit: Japan Meteorological Agency

to first be characterized (magnitude, location, speed of [ Warning broadcaster
displacement, etc.) @ s
« A single data source doesn’t able to cover a whole % Data center
spectrum of events: @ rvae
« Seismometers are good for the smaller [y oo
earthquakes (< 6.5); High-precision GPS are
Data By-Sensor By-Region Broadcasting
good for larger earthquakes. Production Processing Processing Alerts
» Centralized data processing cannot support real- el — @
time, high volume data processing [ ——— = \ /
+ Goal: Combine multiple data sources to cover the e i @ @
whole spectrum of events; leverage the CI continuum for - - /‘ \
reserving latency and resilienc i
Y g y y . = @

Fauvel, K, et al. "A distributed multi-sensor machine learning approach to
earthquake early warning,” Proceedings of the AAAI 2020, Outstanding ONE-U RESPONSIBLE ARTIFICIAL
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EarthScope Early Earthquake Detection Workflow

EarthScope Ss”ciﬁ Historical data
- Subscription ZH\ storage
X O = °* =P NDPEndpoint == °* = b
R et with SciDx
‘:;imﬁ Streaming
Live Streamed & aws

Archived Sensor Data

3D Global Navigation Satellite Register metadata,

System (GNSS) ; derived streams
Ground displacement
measurements / H\ HUB

High temporal rate (1 Hz) NMﬁD;A‘::\mM

~ 1000 stations (geo-located) e Data search & discovery

e Workspace access

Contact: Charles Meertens, University of Colorado
and Dave Mencin, EarthScope Consortium
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Al Analytics Al model
} retraining
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(derived) streams; model- . oAl
based anomaly detection . e L A

NDP Endpoint with SciDX Streaming Service and
JupyterHub deployed on AWS close to EarthScope

Streams are visualized and shown through custom
endpoint interfaces (Jupyter notebook or web)

Derived streams are registered to NDP Catalog with
metadata and made discoverable

The streams are also uploaded to OSDF as historical data
for use by Al workflows on OSG
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Adaptive Air Quality Sensing

Forecast ingestion: Run Aurora on e
forecast inputs and catalog the forecast '
output in NDP.

Hotspot detection: Find PM2.5 hotspots

and turn them into persistent trigger

events.

Adaptive ingestion: Use triggers and

NDP metadata to select nearby sensors

and create streams only from those

sensors. :
Dissemination: Publish activated streams

via SciDx Streaming to downstream :
consumers (alerts/analytics/storage).
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Thank you!
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Manish Parashar
Email: manish.parashar@utah.edu
WWW: manishparashar.org / sci.utah.edu / rai.utah.edu
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