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Emerging challenges and trends in R&D
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COVID-19 HPC consortium

“Working together, government, business, and academic
leaders can utilize the power of the cloud to advance the

pace of scientific discovery and innovation, and help
combat the COVID-19 virus.”
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COVID-19 HPC Consortium

The COVID-19 High
Performance Computing
Consortium
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COVID-19 HPC Consortium
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Bringing together the Federal government, industry,
and academic leaders to provide access to the
world’s most powerful high-performance computing
resources in support of COVID-19 research.
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Bringing together the Federal government, industry,
and academic leaders to provide access to the
world’s most powerful high-performance computing
resources in support of COVID-19 research.
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Bringing together the Federal government, industry,
and academic leaders to provide access to the
world’s most powerful high-performance computing
resources in support of COVID-19 research.
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Cryo-electron microscopy (cryo-EM)
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Growth of cryo-electron microscopy

EMDB entries released per EMPIAR total storage growth
year and cumulatively per year and cumulatively

18000 1400

16000 / 1200

14000 /

12000 / 1000

10000 / /
/

800
8000 /
6000 /

Number of entries
Data storage (TB)

600
4000 / I~

“/)ks. 400
2000 //
200
° 4___;/
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 0

2013 2014 2015 2016 2017 2018 2019 2020 2021

. . —— Annually added data storage
—o— Cumulative number of entries released o— Cumulative data storage

—e—Number of entries released annually
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Scientific software often
presents enterprise challenges

Lacks key security features

« Single sign-on integration
(SAML/OIDC)

« LDAP integration
« Encryption in transit/TLS
« System access audit trail
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Infrastructure hungry

« Scientific instruments can
generate terabytes of data
daily, petabytes annually

« Scientific software can require
specialized hardware (e.q.,
GPUs) for efficient analysis

« Software usage often aligned
to phases of research pipeline;
spikey demand



Example: CryoSparc -
CryoEM analysis software
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https://guide.cryosparc.com/deploy/cryosparc-on-aws

Data center

SAML IdP

Architecture

Amazon EC2 instances
for head and compute

Amazon FSx Lustre
for high-performance
file system

Scientists access
environment by
private IP address
over HTTP
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us-east-1
SAML IdP . Route 53

Data center

app.vrtx.com
Improvements
« Store CryoEM data in I . o
Amazon S3; load into AZ1 : : AZ2
FSx for analysis and . : :
write new data back to S3 | Internal ALB .
| |
1 1

» Create a web portal that
allows scientists to create
CryoSparc environments
on-demand

* Create AWS CloudFormation
template to standardize
creation of CryoSparc
environments

* Create friendly DNS
name in Amazon Route 53
for portal for better
usability for scientists
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SAML IdP Route 53 AWS Certificate
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Data center

Improvements SAML

* Move software configuration
logic out of web application
and into systems manager
run commands, executed via
CloudFormation

VPC

CryoEM portal
AWS Fargate service

« Move password creation for
user out of web application
and into AWS Secrets
Manager on-the-fly creation
via CloudFormation

CryoSPARC stack
(per analysis)
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Thank you!
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