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Overview

• Tools

• Datasources

• External Display Applications



The Difference?

• Tools

• Any command-line executable

• Datasources

• Getting Data from an external source

• External Display Applications

• Sending Data to an external web 

application
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Recent Additions

• Status: Stable (pretty well tested) --> Alpha



Recent Additions

Alpha

Report Bugs, please



Adding your Own

• Write or download a command-line 

executable

• Determine number and kind of

• Input and Output Datasets

• Input Parameters

• Construct a descriptive tool configuration 

XML file

• Write a wrapper script, only if required



Tool Configuration

• Tool Action - Default tool action should be 

adequate (Upload tool uses custom tool action)

• Tool Command 

• Inputs

• Action - Used by datasource tools

• Parameters 

• Outputs

• Help 

• Tests



A Basic Tool



A new basic Tool

• Slightly Fancier Tool



Input Parameter types



Configfile Inputs

• Temporary file is available as input to the tool

• Cheetah templating language is used to 

define the contents of a temporary file

• Examples

• Formatted list of input values 

• R (statistics package) scripts 

• Gnuplot Commands 

• Dynamically generated python scripts



Advanced Topics

• Datasets and Datatypes

• Metadata

• Dynamic Select lists

• Tool Output actions

• changing formats, setting metadata based 

upon user inputs

• Filtering outputs

• Parameter Validation



Datasets and Datatypes

• All datasets are associated with a Datatype

• File format 

• Type of Data: genomic intervals, sequence, alignment

• Hierarchical structure allows accepting more specific 
datatypes without conversion (tabular <- interval <- bed)

• Datatype Converters allow use of non-subclassed 
datatypes as direct input for tools (MAF to FASTA 
converter allows selection of MAF file as input when FASTA 
is required)

• Metadata

• datatypes_conf.xml and lib/galaxy/datatypes

https://bitbucket.org/galaxy/galaxy-central/wiki/

AddingDatatypes

https://bitbucket.org/galaxy/galaxy-central/wiki/AddingDatatypes
https://bitbucket.org/galaxy/galaxy-central/wiki/AddingDatatypes
https://bitbucket.org/galaxy/galaxy-central/wiki/AddingDatatypes
https://bitbucket.org/galaxy/galaxy-central/wiki/AddingDatatypes


Datatype Metadata

• Information that describes the contents of the 
Dataset

• Line / Sequence Counts 

• Count and type of tabular columns 

• Column assignments: start, stop, strand 
Genome build(s): dbkey, species 

• Files: indexes

• Used by tools to customize interface and 
results



Dynamic Select Lists

• Use species metadata value from MAF file 

to dynamically generate a list of 

checkboxes



Dynamic Select Lists



Tool Output Actions

• Allow run-time attributes (parameter settings, input 
metadata, datatype) to change attributes of a created 
output file

• Examples:

• Cut tool

• Default output is tabular

• What if input was BED and all required interval 
columns are kept?

• NGS mappers (e.g. bowtie)

• Set dbkey of output when using pre-built indices



Cut Tool



Cut Tool



Cut Tool

tools/filters/cutWrapper.xml



Filtering Outputs

• Parameter settings can be used to change 

the outputs that are created

tools/peak_calling/macs_wrapper.xml



Parameter Validation

tools/maf/interval2maf.xml



Available Validators



I created a tool...now 

what

• Share it!

• Galaxy Tool Shed

• coming up next

• Talk by Greg Von Kuster
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Recent Additions



Adding your Own

• Synchronous

• data ready immediately 

• Asynchronous

• data needs to be generated by external source 

first

Blankenberg D, Coraor N, Von Kuster G, Taylor J, Nekrutenko A and The Galaxy Team. Integrating diverse databases into an unified 

analysis framework: a Galaxy approach. Database (Oxford). 2011 Apr 29.

https://bitbucket.org/galaxy/galaxy-central/wiki/DataSources

https://bitbucket.org/galaxy/galaxy-central/wiki/DataSources
https://bitbucket.org/galaxy/galaxy-central/wiki/DataSources


Synchronous 

Datasource Tools
• When the user has finished at the external 

site, the external site directs the user back 

to Galaxy

• Parameters and a retrieval URL are provided

• In the background, Galaxy creates a new 

dataset and then uses provided URL and 

parameters to retrieve the new dataset 

content



UCSC Table Browser Example



Asynchronous 

Datasource Tools
• When the user has finished at the external site, 

the external site directs the user back to Galaxy

• Parameters and an URL is provided

• In the background, Galaxy creates a new dataset 

and then creates a new GALAXY_URL (uniquely 

identifying this new dataset) and sends this and 

provided parameters to the data source

• External data source then runs processes to 

generate dataset contents and sends a URL back 

to GALAXY_URL



UCSC Table Browser Example



Setting Attributes of Newly 

obtained Datasets
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Integrative Genomics 

Viewer (IGV)



Adding your Own
• Define An XML configuration which 

describes how and where to present the 

data to the External Web Application

• Static

• Dynamic - display options can be loaded 

from a file

• Inform Galaxy about the new display by 

adding to the appropriate datatype in 

datatypes_conf.xml

https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial

https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial
https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial


Static External Display 

Application



BAM at UCSC



Dynamic External 

Display Application



But I don’t want to send 

my data to an external site

• Galaxy Trackster and Visual Analytics

• Jeremy Goecks

• 1:35 today



Using Galaxy

• Use public Galaxy server: UseGalaxy.org 

• Download Galaxy source: GetGalaxy.org 

• Galaxy Wiki: GalaxyProject.org

• Screencasts: GalaxyCast.org

• Public Mailing Lists

• galaxy-bugs@bx.psu.edu

• galaxy-user@bx.psu.edu

• galaxy-dev@bx.psu.edu

mailto:galaxy-dev@bx.psu.edu
mailto:galaxy-dev@bx.psu.edu
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