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Galaxy: accessible
analysis system

-‘:de Analze Cata  Workflow  Data Ubrares  Helo  User

e FEasily integrate new tools

. is what's hapoenin

Try Galaxy s o  (Consistent tool user interfaces
on the Cloud e

automatically generated

e History system facilitates and
tracks multistep analyses

e Exact parameters of a step
can always be inspected, and
easily rerun

e Workflow system

Enable accessible, transparent, and reproducible research



Cluster




Galaxy on the Cloud

e l|deal for small labs and individual researchers
e Labs do not have to house compute resources

e Support variable volume of analysis data and
computation requirements

e Ready deployment with pre-configured
reference genomes and tools

e Goalis to keep Galaxy use unchanged but deliver
flexibility and job performance improvement



Current Status

Deployment of Galaxy on Amazon Web Services Cloud

e Requires no computational expertise, no
infrastructure, no software

Support for dynamic resource scaling
Support for dynamic storage

Automated configuration of the Galaxy Cloud machine
image

Deploy a Galaxy cluster in minutes!



Deploying Galaxy on
the AWS Cloud

. Create an AWS account and sign up for EC2
and S3 services

. Use the AWS Management Console to start a
master EC2 instance

. Use the Galaxy Cloud web interface on the
master instance to manage the cluster size



2. Start an EC2 Instance

amazon
web services

AWS Communrity Account

Weicome. Eris Alpas

Ameron EC2

Request Instances Wizard

Introduc g Amazon Relational Database Sen

Carrent Statun AM1

4

Numbers of [nstances
Availasility Zone
Mo tering

Iastarce Type

Instance Cass
Ramdan ID
User Dats

Key Pair Name

Securiry Groupds)




3. Configure Your Cluster

- Galaxy Info: report bugs | wiki | scresncasts

Galaxy Cloud Console

Terminate cluster

Initial Volume Configuration
Status

Cluster name:
Disk status:

Instance status: Idle




Info: report bugs | wikl | screencasts

Galaxy Cloud Console

Welcome to the Galaxy Cloud Console. This application allows you to manage this instance of Galaxy

first time running this cluster, you will need to select an initial data volume size. Once the data store is confic g,

Galaxy will start and you will be able to see its standard interface and you will be able to add and remove 'worker'

nodes on which jobs are run

Terminate cluster Add instances v Access Galaxy

Status

Cluster name: gc_devl

Disk status: 49M / 1014

Instance status: Idle: 0 Available: 0 Requested: O

® Filesystems ® Database edule ® Galaxy

Vi IB.J'! " | SO0 ...
- Setting up SGE.
Su fully setup SGE; configuring SGE
Completed initial cluster configuration.
- Creating user data volume of size '1'GB
- Saving newly created user data volume 1D (vol-d03154b9) to user’'s bucket
d4f99232c4b8060942debdcf76bd3d' within file ‘persistent-volumes-latest.txt'.
Attaching user data volume ‘vol-d03154b9° to instance as device ‘/dev/sdd
- Volume 'vol-d03154b9" attached to instance "-2b%c6f41’ as device '/dev/sdd'

.

put >
QOO OO ®O

Creating user data file system 'galaxyData’ on device ‘/dev/sdd'.
Configuring PostgreSQL with a database for Galaxy.

- Setting up Galaxy
Starting Galaxy..

Bl et e et
O O O




[lec2-75-101-213-19.compute~1.amazonaws.com/

Analyze Data  Workflow  Darta Librarles Help User

Tools History Options

Get Data
Text Manipulation

Filter and Sort Welcome to Galaxy On the C IOud ) Your history is empty. Click 'Get

< Data' on the left par t:
Join, Subtract and Group Data’ on the left pane to start

Operate on Genomic Intervals

Graph/Display Data

NGS: Mapping
NGS: SAM Tools




4. Grow and Shrink

i-53e21139
State: Pending
Alive: Om 25s

i-53e21139
State: Ready
Alive: 20m 33s

i-79da2913
e Q State: Ready

Alive: 1m 58s

@ i-53e21139
State: Ready
Alive: 45m 41s
® Filesystems

® Permissions
® Scheduler




Grow Storage

Status
Stop services

Cluster name: l_-51‘3('2113-9

Ch=

Ready

Disk status:

Instance status: Idie: 0 Available: | Requested

Detach volume

® Filesystems | S : Salax SnapShOt

® galaxyD

Status

New volume

-53e21139

State: Ready

Cluster name:
Disk status:

Grow file system

Instance status: Idle: 1 Available: 1 Requested: 1

Resume services




Clean Up

e Once the need for a given cluster subsides,
LI EE T - you can always start it

back up

e Data is preserved while a cluster is down

e Complete the shut down process by
terminating the master instance from the
AWS console



What is Coming

e Automatic cluster scaling
- Based on workload customization

e Automatic job splitting/parallelization



Questions
&
Comments

Try your own cluster; it takes only 5
minutes and less than $1.

Complete instructions available at
http://usegalaxy.org/cloud



http://tinyurl.com/galaxycloud
http://tinyurl.com/galaxycloud

A Little More GC Details

I S— S—

Management

Console Galaxy Image

30

Galaxy Controller Persistent
(GC) data
repository

Setup services

70
Galaxy Image
Gy Gaiwy mage
Application Galaxy Image GC-w
Galaxy Image
Master instance Galaxy Image
Galaxy Image




Cloud or No Cloud?

Cons

Pros

Consumption based
cost - cost reduction?

Better utilization of
resource

Management done
by cloud provider

Faster deployment
time

Dynamic scalability

Not a silver bullet
Expensive for 24/7 use

Offers scalability in
terms of infrastructure,
applications are still
sequential

The data transfer
problem?

Security?



Enabling Persistence

User B User A User A
Cluster 1 Cluster 1 Cluster 1
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alaxy Galaxy On terminate -
Public EBS

Private EBS
volume
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Enabling Versioning

Private e

GC-User A,
S3 bucket GC-default Cluster1
- 3
Public GC-User A,
S3 buckets Cluster1 - latest GC used

GC source
- latest

GC-default - prev. versions

- snaps IDs

GC-snaps

GC-snaps GC-User A,
Cluster2

GC-User A,

Cluster2 Public snap IDs
- latest
- prev. versions

- latest GC used
- snaps IDs




