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Objectives

1. Provide guidance on accessing and utilizing Microsoft
Azure services through NASAOs Science

Cloud Environment (SMCE)

2.l ntroduce Microsoft Azureodos technol og
and training materials to get started.

3.Demonstrate use cases of Azureodos <cl ou
capabilities applied to NASA science.



Agenda vasA  BE Microsoft

Time Session Speaker
, Welcome:
LAOEL Agenda and objectives
NASAO6s SMCE Overview Dan Duff
10 mins. Introduction to SMCE capabilities NASA y
Onboarding process for Microsoft Azure
Introduction to  Microsoft Azure
. Overview of Azure technologies for science including Planetary Computer, Azure Juan Carlos Lopez
10 mins. :
OpenAl, compute, and others Microsoft
Available resources and trainings
NASA Use Case: HPC Danaél Pierce
15 mins. Leveraging Microsoft Azure High Performance Compute (HPC) to accelerate NASA
: NASA SMCE
science from months to weeks
NASA Use Case: Al & Data Muthukumaran
15 mins. NASA Earth Copilot:l ever agi ng Al and Large LanguagRamasobdamdnien t o make NASAOGS
Science data and insights more accessible NASA IMPACT
5 mins Closing Juan Carlos Lépez
' Recap, resources, and next steps Microsoft



https://azure.microsoft.com/en-us/
https://planetarycomputer.microsoft.com/catalog
https://learn.microsoft.com/en-us/azure/ai-services/openai/overview
https://learn.microsoft.com/en-us/azure/ai-services/openai/overview
https://learn.microsoft.com/en-us/azure/architecture/topics/high-performance-computing
https://smce.nasa.gov/smce-increases-speed-to-science/
https://blogs.microsoft.com/blog/2024/11/14/from-questions-to-discoveries-nasas-new-earth-copilot-brings-microsoft-ai-capabilities-to-democratize-access-to-complex-data/
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Computatlonal and Informatlon SClences and

Technology Offlce (CISECO:ode 606)

Vision: Accelerating science through higkend information technology solutions;
from bits on the wire through understanding.

High End Networks and Data Science Group

Information Technology (DSG) pu— Advanceo Science
(HECN) Artificial Intelligence, o Applications and

and Machine Learning Technology (ASTG) Sgﬂ%l&%E

NASA

_ S SMD Cloud Infrastructure
High Performance Scientific Visualization Project (SCIP) and the

Computing (HPC) Studio (SVS) Science Managed Cloud
on-premises compute Environment (SMCEY AWS
Commercial Cloud
Resources

https:// science.gsfc.nasa.govcisto/
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The Evolutlon of Cloud Computmg SerVIces for

Scnence

The Science Cloud Infrastructure
Project (SCIP) Began

A Aims to unify SMD cloud infrastructure
into a single environment

A Will modernize and streamline NASA
cloud computing efforts

The AIST Managed Cloud
Environment (AMCE) Formed

A Incorporated NASA security, technical, and
financial standards into cloud computing

A Fewer than 10 projects

A A single shared AWS Account

2015 The Science Managed Cloud 2024
, Environment (SMCE) Formed
;? ' - §g First major project: Earth Information System
- o & Migrated HPC workloads to the cloud

Offers Azure and AWS capabilities
Supports all Science Mission Directorates
Now serves almost 100 projects

To o Jo I I



- The Science Managed Cloud Environment (SMCI

The SMCE offers:
ADRI UHqWe A#HR1IJt + WaqYW G¢cAYURt W i

The SMCE is opening NASA

science for collaboration in A Ready to go cloudnative Science Analytics Platform

A Open Science Studio (OSSh scalable JupyterHub
the cloud. environment with customizations for science
WherSB  B IEBAIER e BN 8 A Rapid access to emerging cloud computing capabilities and
open-source systems of tomorrow. ‘l IJ I 2 R H IJ ‘l ﬂ I_U‘I' 8 H O I_I_IC ‘I' I_U R H I Y ‘l Y n G] K
R T Y e A Secure collaborative environment for research, development,
Why choose the SMCE? How much does it cost to use the SMCE? prOtOtyplng, Open-SClenCe, and tralnlng

Benefits Costs

A Parallel clusters for HPC

aws The SMCE runs on Amazon's AWS A Gitlab repository and CI/CD capabilities

and Microsoft's Azure Clouds A EISMAlow environment

A Consulting, training, and support
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Cloud-Based HighPerformance Computing | .
. . . . Discover SBU2 Usage and Wait
can eliminate constraints of the onpremises May 2023 - April 2024

18,000,000

Syste m S 16,000,000 |- - .

14,000,000 |- [5BU2 Used

SBU2s

12,000,000

A Significantly reducing wait time

A Reduces limits on the number of jobs that can be |..... T

run simultaneously o

A No shared queue

A Flexibility of environments and software stacks O

A Access to the fastest processors available and to W NS I IS S

processors which match the application
requirements

2,000,000

NCCS (onrpremises) effective measure of the wait times for jobs
throughout the month. It is not uncommon for the oRpremises
Discover HPC system to have 2x to 3x the requirements waiting versu
executed over the course of the month.
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A Yes, it is. Costs have dropped significantly over the years, but it is still cheaper to do things on premises.
yoYeatloc! DOUYqOAWBRUNIK2JI ! IORYU2RUARUNK CO

Afnw! YeWHc Uk qUWN I all! Yel Liprémisésllst¥ms |dHanlcioindddnpiRigg1ddn bdlha altehatdyel Yhis happens
because of security requirements, the heavy demand, and even the policies that govern-premises systems.

A Or what if you wanted access to some emerging technology such as the latest processors, Al/ML, or potentially even quantum
computing? How long would you have to wait to get that epremises? You will have the quickest access to these technologies by
using cloud computing versus waiting for months or even longer than a year to get accessm@emises.

ugtc! elof IORcC UKD IO YAWKOYNIOg6caqpalo7 e aqlod YsOHY2 Gl KOq6 ¢ qtosé 136 GHG 13n C

A What if we could significantly accelerate your research by rapidly creating a cloud environment specific to your requiremefts
We will show you an example of that.

[ RUDAWH:z qqis 6 YWRY WNYRUNWaqYWGE! WnYl WRaqe w
A The project pays for the resources used in the cloud; no overhead for the SMCE or the Science Cloud team.

A However, there are ways to get funding for cloud resources, including from High End Computing, funded research projects, and
210w Yauwwt 3T Wne U7 RUNDWOWx Wakt Wagcecdtr



How to request access and start a project:

ANASA Principal Investigators (PIs) interested in establishing a project within
the SMCE should contact the SMCE Team at

smce-admin@lists.nasa.gov

The SMCE Management and User Liaison will reach out to discuss
requirements, solutions, cost estimates, and plans to move forward.

[ YI WdY! JWRUNY!I d¢qRYUB
Alf you are interested in the SMCE or have further questions, please contact
the SMCE team at

smce-admin@lists.nasa.gov



mailto:smce-admin@lists.nasa.gov
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~ Thank you to all the Team Members . s

b

SMCE Team Science Cloud Formulation Team

Project Lead: Daniel Duffy

Project Manager: Ruma Das

Technical Lead: Garrison Vaughan

Security SME: JiWWiedman

Comms Lead: AudréytcQuagge

SMCE Product Owner: JohabhazardCortes

Data Divisions Product Owner: Shanna Sampson
[ 2380 YR wSliQa !yIfeanas
Lead Architect: Kevin Mentzer

Research and Innovation Lead: Ramon Rarhirgan
Dev/Sec/Ops Engineer: Kat Morgan
Dev/Sec/Ops Engineer: Kingdon Barrett

Lead ISSO: Tara Leonard

Security EngineetlasaurNeff

Project Lead: Daniel Duffy

Lead Architect: Ramon Rami#emman
Operations Lead: Aaron Skolnick

User Liaisorb I yPRrte

Dev/Ops: Jeremy Raupp

HPC Dev/Ops: Dorid&rockrell

HPC Special Projects: Hoot Thompson
Support Engineer: JohatizhazardCortes
Support Engineer: Sarah Au

ISO: Bob Peirce

Lead ISSO: Jay Ellis

Dev/Sec/Opps: Andre Avelino Paniagua

A
A
A
A
A
A
A
A
A
A
A
A

oo Joo Joo T To o T T To Bo o T To Do

Note that the implementation/operations team for the Science Cloud is still being formed to include other
members of the SMCE team and also the Earth Data Cloud infrastructure and security teams.




NASA Science Cloud

ACCELERATING SCIENCE BY REDUCING
BARRIERS TO THE UTILIZATION OF
COMMERCIAL CLOUD SERVICES
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Microsoft Azure

Cloud powered innovation on and off the planet

Juan Carlos Lépez

. Former NASA Engineer
Azure Specialist, NASA
juanlopez@microsoft.com
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The world’s computer

@

Intelligent Services for all
data and Al workloads

@ ©,

L)

DevOps tools Security, identity,
and experiences and governance

A

>
;‘ Azure Arc

@

§

bridging services/apps to continuous computing fabric

®

N

Continuous cloud -to-edge computing fabric

Global infrastructure

Enterprise core

Operational edge

A 4

200 + Azure services available




Microsoft | Planetary Computer Explore DataCatalog  Applications ~ Documentation

Data Catalog

The Planetary Computer Data Catalog includes petabytes of environmental monitoring data, in consistent, analysis-ready
formats. All of the datasets below can be accessed via Azure Blob Storage.

Filter data

Featured Featured

Ai lit; i
ir Quality Landsat Collection

Biodiversity 7 B X 3 adh The Landsat program provides provides a comprehensive, continuous archive of multispd
imagery of the Earth's surface from 1972 to present.

Biomass/Vegetation ;i ianic : Landsat USGS  NASA  Satellite  Global Imagery

Climate/Weather

DEMs - MODIS Version 6.1 Products

) The MODIS instrument operates on both the Terra and Aqua spacecraft, covering the ent
Demographics - surface of the Earth within one or two days. The derived data products describe atmosph
cryosphere, land, and ocean features utilized in studies across various disciplines.
Fire
MODIS  NASA  USGS  Satellite  Global Imagery
Imagery

A ; Sentinel-1 Synthetic Aperture Radar (SAR)
Infrastructure

. Sentinel-1 comprises a constellation of two polar-orbiting satellites, operating day and n
Land use/Land cover ; N ) - .. performing C-band synthetic aperture radar imaging.

ESA  Copernicus  Sentinel C-Band SAR
SAR

Snow

’ Sentinel-2 Level-2A

Soils g , x 2ot
The Sentinel-2 program provides global imagery in thirteen spectral bands at 10m-60m

¢ ; resolution and a revisit time of approximately five days. This dataset contains the global
Solar AN w s AR S 2 archive, from 2016 to the present, processed to L2A (bottom-of-atmosphere).

= Microsoft

lanetary Computer

« Data Catalog, including:
« Landsat

Sentinel-1

« HLS (coming soon)
- API
« Applications

https://planetarycomputer.microsoft.com/



https://planetarycomputer.microsoft.com/

[ Azure Al Foundry

Copilot Studio

N

Visual Studio

(<
O ®

GitHub

A

Azure Al
Foundry SDK

O\ J




Azure High-Performance Compute

Accelerating Science

Purpose-built Intelligence Fast, secure High -performing Workload
supercomputing services networking storage services

=
Supercomputing B Fy| range of Al and FastInfiniBand inter- High performing, secure End-to-end workflow
platiorm purpose -built analytic services to fuel connects and and fully integrated agility with integrated
for Al and HPC innovation. as edge-to-cloud storage options to familiar tools and
workloads. _ _ connectivity with support simple-to- processes.
Portfolio of virtual Deliver Al, machine 400 GB/s InfiniBand® complex needs. _
) learning, deep learning and Azure ExpressRoute. Support for industry -
machines to meet any and business insights leading models,
needs, with virtually securely, at scale. framewor ks, [co

unlimited scalability.
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Jack Wade Paul Lizer Jocelynn Hartwig
Principal Technical Specialist Principal Technical Specialist Senior Technical Specialist
Azure Infra Azure Data & Al Azure Data & Al

......................
.........
........

Azure Cloud Specialist
Former NASA Engineer

Email: juanlopez@microsoft.com

Adam Pavlik Mahdi Khan

Senior Technical §pécia|ist . Technical Specialist
Azyretnfra Azure Infra
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Support Team

Customer Success

Bringing right resources at the right time to develop
and deploy solutions on Azure

Gwen Sedler
Samantha Falcucci

Dedicated Engineers

Your hands-on technical experts throughout your
cloud journey, covering Azure infrastructure, identity,

Tara Marchi security, data, Al/ML, etc.

Services Executive

Yy Angel Amaral
“ ‘i ¥ Platform Cloud Solution Architect

.
4 : ."‘ Seth Rimmer

Azure Infra Cloud Solution Architect

Incidents Manager

Reactive support case management

Saul Puente

Michael Crane

. Identity & Cybersecurity Cloud Solution Architect
Dan Biscup

Al Cloud Solution Architect
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Enterprise Skilling Initiative (ESI)

& Microsoft  Enterprise Skills Initiative | Microsoft 9 Hello Juan Carl! | §= My Registrations | 53 Settings | @© Help | _ T AN

y
/

Al Engineer « Hundreds of FREE trainings

available to NASA

« Create an account with your
NASA.gov e-mail

Copllot- ¥6r Mchrrols'oft 36; Training Eour;:\:"ilcliteos i\,‘;.il(:;gszft Lé;:'n for Organizations [ ] D i S C O u n t S O n C e rt i fi C a t i O n
Enhance your courses for all learners. Elevate your lea

. mhoioomin S exams!

https://esi.microsoft.com/

i IN-DEPTH LEAR C
Instructor-Led Courses Microsoft Virtual Training Days



https://esi.microsoft.com/

Questions?

Juan Carlos Lopez

Azure Specialist

Former NASA Engineer
Juanlopez@microsoft.com

=@ Microsoft

24
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National Aeronautics and
Space Administration

HPC in Microsoft Azure

Science Managed Cloud
Environment (SMCE)

NASA SMCE/Microsoft Webinar
February 5, 2025

Daniel Duffy E A A Pigtce Hoot Thompson
CISTO Chief/SMCE Manager SMCE User Liaison SMCE HPC
Code 606, GSFC Code 606, GSFC Code 606, GSFC

NASA SMCE/Microsoft Webinar
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Y @8
Seeds of Change

Rapid adoption and growth of cloud computing
capabilities

Transformation to Open Science (TOPS)

A SPD4la and the OSSI

Surge in demand for Al/ML capabilities
Convergence of HPC, Big Data, Al/ML, and Cloud
Diversity of processor architectures

Facilities constraints (Power/cooling/costs)
Increase hardware procurement costs

Long lead times and supply chain issues

o I o o o To  To T

The future of the program is a hybrid architecture utilizing a combination-pf@mises and
commercial cloud capabillities.

National Aeronautics and Space Administration Microsoft Solutions Workshop
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Large Scale GEOS Research Runs on Premises

A 2024 NOAA Hazardous Weather 2160 stretch_fac=2.5

i 2 km CONUS Grid
Ei%tgﬁ%é;lysv-r) Sprmg Forecast Antipole matches GEOS-FP 12.5 km Resolution

A GEOS ¢2160 stretched grid
A ~2km over CONUS

A Replay to GEGBP

A C720 12.5km L72

A T106 Spectral Increment Filter

A 72-hour forecasts: 00z and 12z
daily

A 660 AMD Milan Nodes

A >84,000 cores

A 13days/day throughput

A 5.5 hours per 3lay forecast

0 1 2 3 4 5 8 7 9

https://portal.nccs.nasa.gov/datashare/g6dev/MOVIES NWP_12KM/GEOS_WxMaps.html

National Aeronautics and Space Administration Microsoft Solutions Workshop NASA HigiEnd Computing


https://portal.nccs.nasa.gov/datashare/g6dev/MOVIES_NWP_12KM/GEOS_WxMaps.html

https:// svs.gsfc.nasa.gh259/

PACE Instrument: OCI




AQUAVERSE: AN AQUATIC INVERSION SCHEME FOR
REMOTE SENSING OF FRESH AND COASTAL WATERS

Powered by Azut

Can we train a model to look through the clouds and Sentinet (Chesapeake Bay 07/29/2019)
atmosphere to make better predictions?

Training a machine learning model to predict surface g
reflectance based using Top of Atmosphere (TOA) |
reflectance.

Starting with insitu spectra, perform Radiative
Transfer (RT) simulations based on different
atmospheric conditions to predict TOA reflectance.

NASA Goddard Scientist: Dr. AkAshapure

NeaFS|muItaneous hyperspectral reflectance retrlevals from Setttinel
images along with comparison of spectra generated Asjungverse

National Aeronautics and Space Administration Microsoft Solutions Workshop



Landsat -8 (Chesapeake Bay - 07/29/2019)

Resr?] Rlsr!]

National Aeronautics and Space Administration Microsoft Solutions Workshop



Relative Errors for Different Models

National Aeronautics and Space Administration Microsoft Solutions Workshop



