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Visualization Tools



Challenges 
!

Large datasets with dozens or hundreds of samples are now 
common in biology.  
!

1. Setting up and launching analyses with dozens or 

hundreds of samples across multiple data types is a 

complex task. 

2. Manually keeping track of software, parameters, and 

data used in analyses is tedious and error prone.  

3. Using visual exploration tools to study the results of 

such analyses is currently not well supported.



Refinery Platform 
!
Refinery is a flexible analysis platform 

that is designed to accommodate diverse 

data and workflows for individuals and 

teams; our current implementation 

focuses on epigenomics and cancer 

genomics. One goal for this system is to 

serve as a platform for the development 

of novel visual exploration tools, that 

can directly access large and complex 

datasets and analysis results, and trigger 

new analyses on these data.
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Major 
Components 
!
(1) Repository 
(2) Workflows 
(3) Visualization



Provenance & Meta Data 
!
ISA-Tab (“Investigation-Study-Assay”) is an extremely 

flexible general purpose file format to describe biological 

experiments. The data model of Refinery is modeled after 

the ISA-Tab file format and provides extensive provenance 

information in an "experiment graph", which links all files to 

the inputs that they were derived from. Refinery provides a 

faceted-browsing interface and a flexible matrix view to 

enable users to quickly filter through datasets with 

thousands of samples annotated in ISA-Tab (or tab-

delimited text files). 

ISA-Tab: http://www.isa-commons.org
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Provenance Visualization



Workflow Execution 
!
Refinery Platform workflows are executed by Galaxy. The 

Galaxy workflow editor is used to create a "workflow 

template" that is imported by the Refinery Platform, 

automatically instantiated based on the inputs selected by 

the user, and exported back into Galaxy through its API. 

Workflow results are downloaded into Refinery from 

Galaxy, added to the experiment graph, and made available 

for visualization and as input for further analyses.

Galaxy: http://www.usegalaxy.org



Workflow Templates

Galaxy
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Workflow Visualization



Analysis Setup User Interface



Foundation for Visual Exploration 
Refinery Platform

Vertical Integration 
across processing stages

Horizontal Integration 
across data types & analyses

Status Quo

• combine observations from 
multiple data types 

• compare analysis approaches 
• integrative visualizations 

• drill down from high-
level results to raw 
data 

• richer filtering 
capabilities, e.g., filter 
high-level results 
based on low-level 
analysis QC score

Integrative tools for 
visual exploration of 

large & heterogeneous 
biological data sets

• no frameworks to 
develop visual 
exploration tools 
for large & hetero- 
geneous data sets 

• most tools are “data 
type-centric” 

• often multiple tools 
are needed even for 
basic exploration 

• user needs to track 
& enter provenance 
information by hand



IGV Integration
IGV: http://www.broadinstitute.org/igv


