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About Me

● Computer Science Graduate.
● Currently pursuing a Diploma for 

Graduates in Genetics and Statistics. 
● Research Assistant in the Merriman Lab at 

Otago University
● Currently working on a selection pipeline. 

(+ this)



eResearch as an Enabler



Genomic Data Explosion!

● Genomic data is coming from everywhere.
● Microarray data
● Sequencing data (both RNA and DNA sequencing) 



Motivation

1. Genetics researchers are required now 
more than ever to use computers as 
part of their research. This usually 
requires the command-line 

2. As the scale of the data increases ( e.g 
high density genotyping) the 
computational cost is increasing and 
researchers are required to recruit the 
use of shared computing resources. 



Previous Work

● For a Summer of eResearch and 
subsequent work Edward Hills and I  
maintain a galaxy instance (still do) for the 
Merriman lab. My role involves adding the 
most common command-line processes to 
galaxy.

● Recently over summer (another Summer 
of eResearch project) attempted to tackle 
both problems 1 and 2.



Galaxy – A Screenshot



Galaxy

● Galaxy is a web interface for large scale 
computational biomedical analysis. It is 
widely accepted by the community.

● Galaxy is easy to use and has a very slight 
learning curve.

● Enabling command line tools to be 
integrated under the one interface makes 
it easier for anyone who is not familiar 
with the command line. Running in a web 
browser gives users an interface they are 
likely to be aquainted.



Galaxy’s Goals
● Galaxy aims to be the web-based platform for 

accessible, reproducible, and transparent 
computational biomedical research.

● Accessible: Users without programming 
experience can easily specify parameters and 
run tools and workflows.

● Reproducible: Galaxy captures information so 
that any user can repeat and understand a 
complete computational analysis.

● Transparent: Users share and publish analyses 
via the web and create Pages, interactive, web-
based documents that describe a complete 
analysis.



Reproducible Research

● It is important that 
scientific results are 
reproducible. 

● Large computational 
analyses performed on 
the command-line 
tend to be lazily 
documented.

● Galaxy documents this 
for you using histories, 
workflows and pages



Galaxy – Grid Infrastructure



Galaxy HPC support

● Galaxy has inbuilt interfaces to many 
common grid interfaces from TORQUE, PBS, 
SGE and many more. 

● The recommended setup specifies that 
shared file system be used. 

● To take advantage of the HPC jobs should be 
split into smaller tasks where possible.



NeSI and Galaxy

● A major goal and motivation was to create 
an interface to go between galaxy and 
NeSI infrastructure using the standard 
nesi toolkit.



Imputation

● estimation of unmeasured genotypes



Nesi and Galaxy  - Impute 2 Run

Subtasks would be sent a grid 
available to the galaxy 
instance. 

Job Merging and Job 
Splitting 
is run on the galaxy 
server itself. 
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Module development

● Git was used to track 
the changes to the 
codebase and github.
com was used to store 
the code base.

● Sphinx a python 
documentation 
generator will be used 
for documentation.



The Nerdy Details
● Galaxy is written in the 

python programming 
language so to ease 
integration all the code 
we wrote is in python. 

● This is apart from the 
submission scripts 
which use the Grisu 
client library and Jython 
which is a java package 
that lets you write in 
python syntax.



Unfinished Business

● The project is not complete various bugs 
need to be ironed out before the project 
could be deployed (retrieving impute2 job 
results is a folder download away).

● Authentication is done using the users local 
copy of the standard Nesi Tools. 

● Shibboleth has been investigated to 
authenticate the galaxy users to Nesi but 
further investigation is required.



Unfinished Business
● Edwards Hills investigated 

efficiency measures for 
parallelization or some 
bioinformatics tools.

● Building on his project a 
machine-learning 
approach to job 
submission could be 
implemented. The job 
options could be set 
based on information 
about how previous runs 
progressed. 
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Thanks and Questions


