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AWS is hoping to contribute to …
… the development of data processing, analysis and
visualisation algorithms, tools and services for
astronomy running in the cloud.
Our primary objectives for this program are to expand
global participation in the SKA and kickstart the creation
of the "SKA App Store” on AWS.

AWS Global Impact Initiatives for Science
AWS Research Grants

AWS Hosted Public Datasets

AWS SciCo Team
•Dedicated team focusing

• Grants to initiate & support

development of cloud-enabled
technologies.
• Typically one-off grants of AWS
resources like EC2 (compute) or S3 &
EBS (storage) or more exotic like
Kinesis & twitter feeds.
• Frequently results in reusable
resources, like AMIs or open data,
which we strongly encourage.
• Lowers the risk to try the cloud.

- Large and globally significant datasets

hosted and paid for by AWS for
community use.
- Data can be quickly and easily processed
with elastic computing resources in the
surrounding cloud.
- AWS hopes to enable more innovation,
more quickly.
- Provided in partnership with content
owners, who curate the data.

on Scientific Computing &
Research workloads
•Globally focussed and
engaged in Big Science
projects like the SKA.
•Leveraging AWS resources
all over the world.
•Ensuring the cloud is able
to make a disruptive
impact on science.

Astronomy in the Cloud
CHILES will produce the first HI deep field, to be carried out with
the VLA in B array and covering a redshift range from z=0 to
z=0.45. The field is centered at the COSMOS field. It will produce
neutral hydrogen images of at least 300 galaxies spread over the
entire redshift range.
Working with AWS’s SciCo team to exploit the SPOT market in
the cloud, the team at ICRAR in Australia have been able to
implement the entire processing pipeline in the cloud for around
$2,000 per month, which means the $1.75M they otherwise
needed to spend on an HPC cluster can be spent on way cooler
things that impact their research … like astronomers.

Global AWS Regions

Global AWS Regions

Owning a computer
The spherical model

# CPUs

time

The cloud model

Time travel

# CPUs

# CPUs

time

time

Wall clock time: ~1 hour

Wall clock time: ~1 week
Cost: equal

Spot Market
Spot Market
Our ultimate space
filler.
Spot Instances allow
you to name your own
price for spare AWS
computing capacity.
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in research (hint: it’s
really cheap).
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Often 10x cheaper
than on-demand.
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Instances
There’s a couple dozen
EC2 compute instance
types alone, each of
which is optimized for
different things.
One size does not fit all.

http://aws.amazon.com/ec2/instance-types/

AWS CLI - command line interface
Anything you can do in the GUI, you can do on the command line.
as-create-launch-config spotlc-5cents
--image-id ami-e565ba8c
--instance-type m1.small
--spot-price “0.05”
. . .
as-create-auto-scaling-group spotasg
--launch-configuration spotlc-5cents
--availability-zones “us-east-1a,us-east-1b”
--max-size 16
--min-size 1
--desiredcapacity 3

Boto API
Java
Python
Ruby
PHP
Shell
… and in most popular languages.

http://aws.amazon.com/cli/

The AWS MarketPlace

An Online catalog of Amazon Machine Images (AMIs)
AWS.amazon.com/marketplace
Almost all major research-focused operating systems.
Dozens of scientific
applications. Need more!

cfnCluster - provision an HPC cluster in minutes
cfncluster is a sample code framework that deploys and maintains clusters
on AWS. It is reasonably agnostic to what the cluster is for and can easily be
extended to support different frameworks. The CLI is stateless, everything is
done using CloudFormation or resources within AWS.

#cfncluster
https://github.com/awslabs/cfncluster

5 minutes

[ec2-user@ip-10-0-0-17 ~]$ ed hw.qsub
hw.qsub: No such file or directory
a
#!/bin/bash
#
#$ -cwd
#$ -j y
arthur ~ [26] $ cfnCluster create boof-cluster
#$ -pe mpi 2
Starting: boof-cluster
#$ -S /bin/bash
Status: cfncluster-boof-cluster - CREATE_COMPLETE
#
Output:"MasterPrivateIP"="10.0.0.17"
module load openmpi-x86_64
Output:"MasterPublicIP"="54.66.174.113"
mpirun -np 2 hostname
Output:"GangliaPrivateURL"="http://10.0.0.17/ganglia/"
.
Output:"GangliaPublicURL"="http://54.66.174.113/ganglia/"
w
110
arthur ~ [27] $ ssh ec2-user@54.66.174.113
q
The authenticity of host '54.66.174.113 (54.66.174.113)' can't be established.
[ec2-user@ip-10-0-0-17 ~]$ ll
RSA key fingerprint is 45:3e:17:76:1d:01:13:d8:d4:40:1a:74:91:77:73:31.
total 4
Are you sure you want to continue connecting (yes/no)? yes
-rw-rw-r-- 1 ec2-user ec2-user 110 Feb 1 05:57 hw.qsub
Warning: Permanently added '54.66.174.113' (RSA) to the list of known hosts.
[ec2-user@ip-10-0-0-17 ~]$ qsub hw.qsub
Your job 1 ("hw.qsub") has been submitted
[ec2-user@ip-10-0-0-17 ~]$ df
[ec2-user@ip-10-0-0-17 ~]$
Filesystem
1K-blocks
Used Available Use% Mounted on
[ec2-user@ip-10-0-0-17 ~]$ qstat
/dev/xvda1
10185764 7022736
2639040 73% /
job-ID prior
name
user
state submit/start at
queue
slots ja-task-ID
tmpfs
509312
0
509312
0% /dev/shm
-------------------------------------------------------------------------/dev/xvdf
20961280
32928 20928352
1% /shared
---------------------1 0.55500 hw.qsub
ec2-user
r
02/01/2015 05:57:25
all.q@ip-10-0-0-44.ap-southeas
2
[ec2-user@ip-10-0-0-17 ~]$ qhost
[ec2-user@ip-10-0-0-17
~]$ qstat
HOSTNAME
ARCH
NCPU NSOC NCOR NTHR LOAD MEMTOT MEMUSE SWAPTO
SWAPUS
[ec2-user@ip-10-0-0-17 ~]$ ls -l
---------------------------------------------------------------------------------------------total
global
- 8
-rw-rw-r-- 1 ec2-user ec2-user 110 Feb 1 05:57 hw.qsub
ip-10-0-0-136
lx-amd64
8
1
4
8
14.6G
- 1024.0M
-rw-r--r-- 1 ec2-user ec2-user 26 Feb 1 05:57 hw.qsub.o1
ip-10-0-0-154
lx-amd64
8
1
4
8
14.6G
- 1024.0M
[ec2-user@ip-10-0-0-17 ~]$ cat hw.qsub.o1
[ec2-user@ip-10-0-0-17 ~]$ qstat
ip-10-0-0-136
[ec2-user@ip-10-0-0-17 ~]$
ip-10-0-0-154
[ec2-user@ip-10-0-0-17 ~]$

Yes, it’s a real HPC cluster

Now you have a cluster, probably running CentOS 6.x, with Sun Grid Engine as a default scheduler, and openMPI and a bunch of other stuff
installed. You also have a shared filesystem in /shared and an autoscaling group ready to expand the number of compute nodes in the cluster
when the existing ones get busy.
You can customize quite a lot via the .cfncluster/config file - check out the comments.

#cfncluster

HowTO Guide for cfnCluster
The documentation for cfnCluster is available as a
set of step-by-step slides (see the link below)
which will guide you through setting up your first
HPC cluster in the cloud.
It also contains some tips for how to make the
most of your cluster and how to minimise your
costs, both during your experimental phase, as
well as in production.

https://publicboof.s3.amazonaws.com/cfncluster/%40boofla%20-%20cfnCluster%20example%20-%202015-05.pdf

#cfncluster

Training
There’s a lot of low-cost or no-cost training
available via the self-paced labs on our training site.
There’s also a lot of great material on youtube:
https://www.youtube.com/user/
AmazonWebServices
… and lots of other web resources, provided by the
community.
There’s also paid professional training provided by
AWS and our partners regularly in many cities
around the world.
You’ll find more about that under “AWS Technical
Essentials” at our training website.

http://aws.amazon.com/training

Using a grant
If you receive a grant from the AstroCompute program, you’ll need
to have an AWS account (ie a login) that you can do use to receive
the credits and start your work.
The first time you establish an account with AWS, you’ll need to
provide a credit card number. As an institution, you’ll likely be able
to switch over to an invoice system afterwards (that’s an easy thing
to figure out between your institute and AWS afterwards before any
charges are made).
Once you have your account, AWS (on instruction from SKA) will
drop the approved credits into your account, giving you a healthy
positive balance :-)
Just to be on the safe side, we recommend you first set up a billing
alert, so you get notified when you have consumed your research
credits and you’re about to go into negative balance.
http://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/billing-gettingstarted.html#d0e391

Thank You
ska-astrocompute@amazon.com

