
Data Sharing: Examples from the Tripal 
Community 

Meg Staton 
University of Tennessee, Institute of Agriculture 
mstaton1@utk.edu 
@HardwoodGenomic 



Tripal  

A web framework for genetic and genomic 
data 

Goals: 

●  Simplify construction of websites that 
have biological data 

●  Encourage high-quality, standards-
based websites for data sharing and 
collaboration 

●  Expand and reuse code 
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Tripal v3 Web Services 

●  RESTful 
●  Discoverable 
●  Searchable 
●  Use controlled vocabularies to ensure 

maximal interoperability. 



What Web Services Is and Is Not 

Difficult to implement for non-Tripal databases- 
different architectures and underlying storage = 
lots of coding! 

Slow searching 

Great for computers and developers, but less 
useful for users directly (must know structure!) 

To exchange data among sites, site developers 
must be able to predict what users want to find 
and integrate 

 

 

 

Follow the manual: Filter all mRNA to include only 
those from the genus Acer construct the following 
URL: 

https://www.hardwoodgenomics.org/web-
services/content/v0.1/mRNA?
organism,genus=Acer 

 



Search  

Elasticsearch is an open source search engine 

●  Fast searching and handling of large volumes of data 
●  Largely scalable 
●  Sorts by relevance to search terms 
●  Extensively documented and tested 

Learn more at www.elastic.co 
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Tripal Elasticsearch 

●  A Tripal extension that provides a user-friendly interface to index large genomic data 
●  Provides default indices that work “out of the box” 
●  Highly customizable 

○  Allows administrators to create custom indices and search forms 
 

+ 



Basic Local Search 

Website 
Search of all 
content 

 



Administrative Interface 











Search as a Service 

ElasticSearch can expose a searchable index 
online  

The ElasticSearch engine can use these public 
indices to find and aggregate data across sites 

Search as a service 

And search as a form of data federation! 

“Cross site search” 
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Search content across multiple websites/data stores from a single page 
  
Search is performed asynchronously using ajax calls to each server. 
 
 



Search is a complementary tool for data federation and exchange 

●  Directly benefits users 
●  Not just for Tripal!  
●  Relatively quick to implement across any online website or storage backend 

○  Not limited to relational databases! 

 



Structuring Data 

Structure makes data better!  

Tripal Elasticsearch stores tokenized information free of HTML clutter 

This enables faceted searching and filtering of search results 

Currently only available for internal search 

Working on implementing for cross site search   



More work still to be done 

●  How to add structure across other types of data storage? 
○  Web services? 
○  JSON/Schema.org? 

●  Offer access to structured and unstructured data 



  

Example 

Structured 
results 
 
- Can be filtered 
 
- Can be sent to 
other services 
 

  

Unstructured 
results 
 
- Can still be 
found and 
explored by a 
user 

+ 



Tripal Features for even more Interoperability 
and Reusability 

Data from searches can be placed into collections 
by users 

Collections can be downloaded as proper format 
types (fasta for sequences, vcf for variants) 

Collections can be  sent to a Galaxy workflow for 
analysis 



AgBioData 
  
Data Sharing using Web Services Working Group 
 
●  Identify the current methods of data exchange within and across AgBioData 

databases 
●  Explore community opinions on data sharing needs and priorities 
●  Identify a set of partners with interest and throughput to actually implement 

some concrete examples 
●  Develop a set of recommended best practices for data exchange 
●  Promote best practices for data exchange 



PAG in person meeting 

We have lots of methods of sharing data but few are commonly 
used across many resources 
●  BrAPI 
●  Search engines – Solr, ElasticSearch 
●  FTP 
●  Bioschema (needs additional structure!) 
●  Custom built APIs 



PAG in person meeting 

We have lots of needs and priorities! 
●  Increase discoverability/findability of services 
●  Connecting among different data types 
●  People structure and store the same types of data in different 

ways (lack of standards and/or many standards) 
●  Standards are difficult to validate - gff, chado, vcf - groups 

use them differently 
●  Phenotypes – lack of structure 
●  Pangenome support - moving between assemblies, gene ids, 

locations, etc 
●  Enrich Europe/US/Other collaboration and crosstalk 
●  JSON-LD may be a convergence point 

This list was 
produced by 8 

people.  
 

We need a survey! 



PAG in person meeting 

Proposed Action Plan 
●  Survey! 
●  Develop a set of recommended best practices for data exchange 
●  Try to incorporate as many people in the conversation as possible 
●  Encourage use of the recommended best practices by developing 

demonstrations and proof of concept data sharing examples 
●  Identify a set of partners with interest and throughput to actually 

implement some concrete examples (concrete work in addition to 
discussions) 



Summary 
 

Join the Data Sharing 
group…. We communicate 
well! 
We need partners to help figure out data exchange standards 
and implementations. 
 
Its ok to be in more than one group! 

https://www.agbiodata.org/ 
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