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Abstract 

 
We have designed an easy to use, grid-enabled workflow and analysis toolkit for biologists. 
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1  The Problem with Bioinformatics  
 
Many biologists lack mathematical or computational training, but they need access to data and analysis tools, 
and so resort to ad-hoc methods.  Conversely, many computational biologists and bioinformaticists write 
programs that are difficult to run (i.e. command-line applications), have incompatible file formats, and focus 
on one or a few analyses.  The volume of data available for research is outstripping available computational 
resources. 
 
A solution that provides easy access to complex bioinformatics tools, and to large computational resources is 
needed. 
 
2  KAREN and BeSTGRID  
 
The KAREN Network was established by REANNZ (Research and Education Advanced Network New 
Zealand Ltd).  It is a high speed connection between New Zealand Universities and CRI’s. 

BeSTGRID uses the KAREN Network to 
deliver mechanisms, methods and tools that 
facilitate collaboration on shared 
information, sharing of computational 
resources and online visualization of 
instruments and experiments.  
  
We will have made use of the access that 
BeSTGRID gives us to supercomputing 
resources at New Zealand Universities, 
allowing our software to submit jobs, and 
to retrieve their results. 
 
Image source: http://www.karen.net.nz 
 

 

3  Geneious 
We have made use of Geneious (a bioinformatics platform that 
provides a uniform graphical user interface to common research 
tasks).  Its plugin API allows us to develop the BeSTGRID 
client without having to write a large amount of user interface 
code, and its support of a large number of file formats allows us 
to transfer files between institutions without having to worry 
about conversion. 



4  The Geneious Grid Plugin 
The plugin consists of two parts – a central plugin which handles the connection to the KAREN network, and 
a collection of program plugins, each capable of running a single program on the grid. 
 

·  Familiar to the user – The plugin mimics the process of running a local job as closely as possible. 

·  Expose typical best-practice options to avoid overwhelming the user and inducing them to make bad 

choices 

·  Advanced users can create input GUI’s for their custom command line apps with a simple XML script 

 

5  The Workflow Plugin 
The user should be able to perform computational analysis of their data while knowing only about the 
relevant science, not the computational tools required.  Therefore we have created an outcome based 
workflow advisor tool that creates an automated workflow based on what the user wants to find out, rather 
than what tools they want to run. 
 

·  The workflow advisor asks the user what input data they want to use, for example 

– The user already has sequences – (ie the documents they have selected) 

– The user wants to search for sequences – (ie we can invoke a BLAST or database search) 

– The user wants to generate artificial sequences for a simulation 

 

·  The user can then choose what they want to find out about their data, for example 

– Find Homologs 

– Discover Phylogeny (runs an alignment, and then PAUP* or MrBayes) 

– Annotate (runs a BLAST search, then copies annotations across from a hit that the user 

selects) 

 

·  The user is able to provide feedback as the workflow progresses (eg, they can decide if the alignment 

produced in the second example above is reasonable before going on to the tree building stage. 

 

·  Workflows can be saved and repeated 
 
Thus we have created a toolkit of Bioinformatics software that combines ease of use with the computational 
power of the KAREN Network.  The outcome based nature of our workflows enables the biologist to focus 
on research, rather than the process of running analyses. 
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