Zero to a Bioinformatics
Analysis Platform in Four Minutes

Enis Afgan, Brad Chapman, Konstantinos Krampis, James Taylor

BOSC 2012
Long Beach, CA




Australian National Research Cloud

Provide computational infrastructure to support researchers
needs

Compute and Storage
(~25,000 cores + ? PB)
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What's required for genomics?

¢/ * Compute
Ve Storage

® Data resources
o Ensembl, dbSNP, etc

®* Tools
® Visualisation
® Protocols

® Expertise

®* Community!




Genomics Virtual Lab

Researcher activities

Mature pipeline
analysis
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infrastructure

Galaxy UCSC, GBrowse, IGV

Workflow and visualisation platforms

\QCTAR Research Cloud
‘)\

Public data catalogues
RDSI User data ENCODE, UCSC, Ensembl
Epigenome.org, ...




Compute + Storage = Iaa S




shell vs. IDE

We want it now
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Playing together

® CloudBioLinux
o Quickly build-your-own tool suite / ready to roll
o Graphical & command line access

®* CloudMan
o Create a scalable and shareable processing platform

® Galaxy
o Do exploratory analysis

® BioCloudCentral.org

o Get started easily
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Welcome to Ubuntu 11.10 (GNU/Linux 3.0.0-14-virtual x86_64)
* Documentation: https://help.ubuntu.com/

System information as of Wed May 2 04:53:21 UTC 2012

System load: 0.14 Processes:
Usage of /:  79.5% of 9.84GB  Users logged in: °
Memory usage: 15% IP address for eth@: 115.146.94.163

Swap usage: @X
Graph this data and manage this system at https://landscape.canonical .com/

111 packages can be updated.
56 updates are security updates.

New release '12.04 LTS' available.
Run 'do-release-upgrade’ to upgrade to it.

Get cloud support with Ubuntu Cloud Guest
http://wwn.ubuntu. com/business/services/cloud
ubuntu@server-3772:~$ gstat -f

‘queuename qtype resv/used/tot. load_avg arch states
all.g@server-3772.novalocal BIP 0/0/1 0.33 1x24-amd64
all.g@server-3804.novalocal  BIP  0/0/1 .33 1x24-amd64
all.g@server-3805.novalocal ~ BIP  9/0/1 0.60 1x24-amd64
all.g@server-3806.novalocal  BIP  9/0/1 0.09 1x24-amd64
all.g@server-3807.novalocal BIP 0/0/1 0.65 1x24-amd64
all.g@server-3808.novalocal  BIP  0/0/1 0.56 1x24-amd64

ubuntu@server-3772:~$ [|




® Bundle infrastructure with an analysis tool suite, quickly
o Validate our approach
o Easier to maintain and replicate

®* Exposeitall via at a variety of interfaces
o Support meta-analysis workflow

® Move forward
o Add new features

o Startusing it




And one new thing...

blend

o A python library for interacting with Galaxy’s API
o And CloudMan
o And BioCloudCentral




v blend/

:::—:;;;;/_-w — Request compute infrastructure
__init__.py
launch.py

oy \ Manipulate compute infrastructure

_init__.py
v histories/
_init__.py

rubraries/ | e===== pload data and run analyses

v users/
__init__.py
v workflows/
_init__.py
_init__.py
client.py
__init__.py
config.py
» build/
» dist/
" docs/ —  Docs and examples
» _build/
» _static/
» _templates/
» api_docs/
v examples/
biocloudcentral_basic_us
cloudman_basic_usage_sce
examplel.py
galaxy-upload_to_workflo
conf.py
index.rst
Makefile
v tests/ ——
__init__.py TeSt
bcc_tests.py
cloudman_tests.py

i o — Distribute




Blend 0.1 documentation » next modules index

Project Versions DOCS a n d

latest I ° I d d
RTD Search About http://blend.readthedocs.org/
| |G°| Blend is a Python (2.6 or higher) library for interacting with BiCIoudCentraI.org, CloudMan, and Galaxy‘s API.
Full-text doc search. Conceptually, it makes it possible to script and automate the process of cloud infrastrucutre provisioning and
scaling, as well as running of analyses within Galaxy. In reality, it makes it possible to do things like this:
Falie O Coftishit + Create a CloudMan compute cluster, via an API| and directly from your local machine:
Blend
About from blend.cloudman.launch import CloudManLaunch
Installation cml = CloudManLaunch('<your cloud access key>', '<your cloud secret key')
Usage cml.launch('Blend CloudMan', ‘ami-<ID>', 'ml.small', 'password')
Development cml.get_status()
API Documentation
BioCloudCentral.org AP « Manipulate your CloudMan instance and react to the current needs:
CloudMan API
Galaxy API from blend.cloudman import CloudMan
: cm = CloudMan("instance IP", “password")
Test_lng cm.initialize(type="Galaxy")
Getting help cm.add_nodes(3)
Indices and tables cluster_status = cm.get_status()
cm. remove_nodes(2)
Next topic
APl documeniafion for Interact « Interact with Galaxy via a straighforward API:
This Page from blend.galaxy import GalaxyInstance
gi = GalaxyInstance('<Galaxy IP>', key='your API key')
Show Source libs = gi.libraries.get_libraries()

gi.workflows.show_workflow( 'workflow ID")
gi.workflows.run_workflow( 'workflow ID', input_dataset_map)

Although this library allows you to blend these three services into a cohesive unit, the library itself can be used with
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Playing together

® (loudBioLinux
o Build-your-own tool suite / ready to roll
o Graphical & command line access

® CloudMan
o Create a scalable and shareable processing platform

® BioCloudCentral.org
o Get started easily

® Galaxy

o Do exploratory analysis

® Blend library
o Automate repetitive tasks: analysis AND infrastructure




Questions?

cloudbiolinux.org
usecloudman.org
usegalaxy.org
biocloudcentral.org
blend.readthedocs.org

Visit the poster session (poster #10)




