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Motivation

(an example)



http://biocatalogue.org/








1. We need an ontology to describe what the tools do

2. We need a comprehensive registry of tools



1. We need an ontology …



EDAM

github.com/edamontology/edamontology

Licence (both EDAM & the slides about EDAM): CC BY-SA 4.0

The ontology of data analysis and data management

https://github.com/edamontology/edamontology
https://creativecommons.org/licenses/by-sa/4.0/


What is EDAM?

~3500 concepts in data analysis and management …

… with definitions, relations, synonyms, 
etc.



Operation  

 

Image segmentation

Molecular docking

Data  

 

Gene ID 

Position-specific scoring matrix 

Format  

 

FASTQ

SBML

Topic  

 

Phylogenetics

Electron cryotomography

Scope of EDAM, and example concepts



Relations between concepts in EDAM



•   Searching for tools, workflows, learning materials, ...

• Data provenance (metadata)

• Tools and data integration

• Text mining

• Choosing terminology

Usage areas of EDAM



● Bioimaging

● Geosciences

and interdisciplinary applications

EDAM extensions
Enabling specialised communities to develop EDAM for their domains

https://bioportal.bioontology.org/ontologies/EDAM-BIOIMAGING/?p=classes&conceptid=http%3A%2F%2Fedamontology.org%2Ftopic______Deep_learning


https://doi.org/10.7490/f1000research.1117826.1


What is EDAM Bioimaging?

~350 concepts in (bio)imaging data analysis …

… with definitions, relations, synonyms, etc.



Operation  

 

Geometric distortion correction

Deformable registration

Data  

 

3D image 

Image time series 

Format  

 

MPEG

HDF5

Topic  

 

Scanning electron microscopy

Convolutional neural network

The scope of EDAM Bioimaging, with example concepts









Operation  

 

Climate simulation

Epidemics tracking

Data  

 

Geographical data 

Geographical coordinate 

Format  

 

NetCDF-CF

GeoTIFF

Topic  

 

Geosciences

Climate research

The scope of EDAM Geo, with example concepts  (WORK IN PROGRESS🦑)

👾



EDAM became a ubiquitous component of numerous resources

… and many more …

https://galaxyproject.org
https://bio.tools/
https://www.commonwl.org
https://tess.elixir-europe.org
https://wiki.debian.org/DebianMed
https://www.expasy.org/
https://fairsharing.org/
https://bioschemas.org
https://biii.eu
https://australianbiocommons.github.io/2_tools.html
https://www.expasy.org/
https://biosimulators.org/
https://www.ebi.ac.uk/services/all
https://www.nature.com/articles/s41592-021-01166-8
https://www.humancellatlas.org/
https://bioimage.io


2. We need a comprehensive registry of tools



● Large number of tools and databases created to support (life-science) research
● Fragmented documentation and access to resources:

○ Hard to find, understand, compare and use
○ Lack formalised descriptions of scientific and technical functions
○ Persistence of identifiers not ensured
○ Reproducibility made hard

● Need for a registry / portal / database of bioscientific software tools
● Examples of tools registries / portals 

○ Galaxy ToolShed
○ EMBOSS
○ EMBRACE Tools Registry
○ BioCatalogue
○ SEQanswers
○ OMICtools
○ Debian Med
○ Bioconductor

The registry’s motivation



● bio.tools strives to provide a comprehensive registry of software and data services facilitating researchers from across 
the spectrum of biological and biomedical science to find, understand, utilise and cite the resources they need in their 
day-to-day work

Created in the context of the ELIXIR Europe 
life science infrastructure project

From simple command-line tools and 
online services, through to databases and 
complex, multi-functional analysis 
workflows

Contains tool descriptions (information, 
annotations about tools), not the actual tools 
themselves

What is bio.tools?

https://bio.tools

https://elixir-europe.org/
https://bio.tools


bio.tools principles
● Open data

○ Content is freely available for everyone, under the CC BY 4.0 licence
● Open source

○ Source code is freely available under GPL-3.0
● Built by the community

○ 5000+ (and growing!) contributors
● Persistent IDs

○ Unique, persistent, human-readable resource identifiers
● Standard semantics

○ Scientific function of bio.tools resources can be precisely annotated with defined concepts from the 
EDAM ontology, including common topics, operations, types of data, and data formats

● Standard syntax
○ Resources adhere to a rigorous syntax
○ ~50 key scientific, technical and administrative attributes (4 required)

● Community-driven
● Backed by ELIXIR

○ bio.tools will remain free, open, and maintained in the long-term



bio.tools stats

● 25,200+ tool entries
● 439,000+ total annotations
● 157,000+ EDAM annotations
● 5,100+ users
● 55,000+ average monthly visits in 2022 (Jan-May)



Data model behind: biotoolsSchema
A simplified model which defined the attributes, information and scope provided to best  
describe software tools.  A formal machine readable (and human understandable) 
schema  to allow for data interoperability 

● XML Schema (JSON Schema coming soon) 
○ ~50 key scientific, technical and administrative attributes, uniform & rigorous syntax and semantics

● Controlled vocabularies (18 in total)
○ e.g. tool type, software licence, software maturity

● Community-defined standard (v3.3.0, mature)
○ from multiple workshops / iterations

● Compatible with related initiatives
○ Schema.org/Bioschemas, CodeMeta

● https://doi.org/10.1093/gigascience/giaa157

https://doi.org/10.1093/gigascience/giaa157


Data model: examples
● Required *

○ Name 
○ biotoolsID
○ Description 
○ Homepage

● Labels:
○ Topics
○ Tool Type
○ OS
○ Licence
○ Language
○ Cost

● Publication
● Download links
● Documentation links
● Other links
● Credits
● Function

bio.tools provides curation guidelines for
each attribute to help curators and 
regular users  describe tools in a standard 
manner 

https://biotools.readthedocs.io/en/latest/curators_guide.html


EDAM ontology in bio.tools
● Topics in bio.tools define the scientific or technical domains the tool is developed for

e.g.  Transcription factors and regulatory sites ,  Genomics ,   Gene regulation 

● EDAM Operations, Data, and Formats are used in the context of functional units
● Functional units in bio.tools are represented as “Input - Operation - Output” triplets

○ Input (EDAM Data + EDAM Format)
○ Operation (EDAM Operation)
○ Output (EDAM Data + EDAM Format)

Transcription factor name
(Textual format) Database search JASPAR profile ID

(JSON, CSV, YAML)

Input (Data + Format) Operation Output (Data + Format)



EDAM has 
a hierarchical structure

Topics

Operations

Browse EDAM visually at 
https://bioportal.bioontology.org/ontologies/EDAM

or https://edamontology.github.io/edam-browser

https://bioportal.bioontology.org/ontologies/EDAM/?p=classes&conceptid=http%3A%2F%2Fedamontology.org%2Ftopic_4019
https://edamontology.github.io/edam-browser


● Australian BioCommons: https://www.biocommons.org.au

● EDAM ontology: https://edamontology.org

● Debian Med: https://www.debian.org/devel/debian-med

● Galaxy: https://usegalaxy.eu

● BioContainers: https://biocontainers.pro

● Bioconda: https://bioconda.github.io

● SciCrunch: https://scicrunch.org

● ELIXIR TeSS: https://tess.elixir-europe.org

● FAIRsharing: https://fairsharing.org

● EuropePMC: https://europepmc.org

● ELIXIR Scientific Communities: https://elixir-europe.org/communities

● MathWorks: https://www.mathworks.com

● OpenEBench: https://openebench.bsc.es

● and others

Collaboration with diverse projects & communities

https://www.biocommons.org.au
https://edamontology.org
https://www.debian.org/devel/debian-med
https://usegalaxy.eu/
https://biocontainers.pro
https://bioconda.github.io
https://scicrunch.org/
https://tess.elixir-europe.org/
https://fairsharing.org
https://europepmc.org
https://elixir-europe.org/communities
https://www.mathworks.com
https://openebench.bsc.es


Find tools in bio.tools

● Find tools by searching the registry

● Find tools by browsing by popular scientific concepts

● Find tools via bio.tools domains

● Find tools via bio.tools communities



Find tools in bio.tools: searching

● Find tools by searching the registry

○ Start typing what youʼre looking for

● Find tools by browsing by popular scientific concepts

● Find tools via bio.tools domains

● Find tools via bio.tools communities



Searching bio.tools
● Faceted searching based on tool properties
● As-you-type query suggestion based on tool properties



Search results
● Preview tool information
● Sort search results



Search results and more search
● Refine your search as you view results
● Add / change / remove search query parameters



Even more searching options
● Search dropdown provides only some of the available searching options
● There are over 50 properties that can be used
● See all available properties at:

○ https://biotools.readthedocs.io/en/latest/api_reference.html#list-tools
○ https://biotools.readthedocs.io/en/latest/api_reference.html#attributes-1

● Any search via the interface can also be done via the API
● Example interface vs. API search URLs:

○ https://bio.tools/t?page=1&operation="Sequence alignment"&input="FASTA"&sort=score
○ https://bio.tools/api/t?page=1&operation="Sequence alignment"&input="FASTA"&sort=score

● bio.tools offers regular and quoted search; quoted search is more restrictive
○ https://bio.tools/t?page=1&q=proteomics&sort=score
○ https://bio.tools/t?page=1&q="proteomics"&sort=score
○ Both single and double quotes work (as long as they match)

https://biotools.readthedocs.io/en/latest/api_reference.html#list-tools
https://biotools.readthedocs.io/en/latest/api_reference.html#attributes-1
https://bio.tools/t?page=1&operation=
https://bio.tools/api/t?page=1&operation=
https://bio.tools/t?page=1&q=proteomics&sort=score
https://bio.tools/t?page=1&q=%22proteomics%22&sort=score




Find tools in bio.tools: browse concepts

● Find tools by searching the registry

● Find tools by browsing by popular scientific concepts

○ Scroll down on the homepage and click on the concepts

● Find tools via bio.tools domains

● Find tools via bio.tools communities



Browse by popular EDAM concepts



Find tools in bio.tools: domains

● Find tools by searching the registry

● Find tools by browsing by popular scientific concepts

● Find tools via bio.tools domains

○ Explore         Domains 

● Find tools via bio.tools communities

 



bio.tools domains
● Sets of tools related to each other in some way (“slices” of bio.tools content)

○ e.g. tools from a research institution, tools related to COVID, rare diseases, etc.; your favorite tools
○ Start with a smaller number of tools
○ Perform the same type of searches
○ https://bio.tools/domains
○

Create or manage your domains at 
https://bio.tools/domain-manager
 

https://bio.tools/domains
https://bio.tools/domain-manager


https://covid-19.bio.tools

https://covid-19.bio.tools


Find tools in bio.tools: communities

● Find tools by searching the registry

● Find tools by browsing by popular scientific concepts

● Find tools via bio.tools domains

● Find tools via bio.tools communities

○ Explore         Communities 



bio.tools and communities

● (Tool) Experts come from various specialised scientific communities

● Communities drive the state-of-the-art research

● What are the tools used by the scientific communities?

● Are those tools in bio.tools?

● Do bio.tools / EDAM offer the necessary context for communities to annotate their tools?

● Are there new tools that can become part of the “state of the art” for a community?



bio.tools communities

https://bio.tools/communities

https://bio.tools/communities


Contributing to bio.tools
● Add new tools
● Claim ownership of tools
● Request edit rights
● Update existing tools
● Create domains
● Create a community
● Contribute to code

○ https://github.com/bio-tools/biotoolsRegistry
○ https://github.com/bio-tools/content

● Contribute to documentation
○ https://biotools.readthedocs.io

● help@bio.tools

https://bio.tools/register
https://bio.tools/domain-manager
https://github.com/bio-tools/biotoolsRegistry
https://github.com/bio-tools/content
https://biotools.readthedocs.io/
mailto:help@bio.tools


Add a new tool
● Requires an account and login 

○ Username
○ Email address
○ https://bio.tools/signup

● Menu        Add a tool
● Can add any tool you think belongs to bio.tools

○ You donʼt have to be the creator of the tool
○ Just make sure the tool isnʼt already added

● Only 4 required fields

 

https://bio.tools/signup


New tool: required* fields



New tool: Labels



New tool: Links



New tool: Documentation



New tool: Publication



New tool: errors





The ”ELIXIR Tools Platform” from a user’s perspective

FIND

bio.tools registry
WorkflowHub registry OpenEBench

EVALUATE

Bioconda
BioContainers

DEPLOY

Galaxy

RUN

● Facilitate curation (metadata)
● Facilitate navigation (linking)



The “tools ecosystem”

● Open (meta)data

● Standards-based

● Enables data exchange

● Facilitates curation

● Improves the sustainability of 

the tools resources



● bio.tools APIs

○ https://biotools.readthedocs.io/en/latest/api_reference.html

○ https://biotools.readthedocs.io/en/latest/api_usage_guide.html

● Documentation

○ https://biotools.readthedocs.io

○ https://biotoolsschema.readthedocs.io

● Curation guidelines

○ https://biotools.readthedocs.io/en/latest/curators_guide.html

● Contact:

○ help@bio.tools

○ https://github.com/bio-tools/biotoolsRegistry/issues

● EDAM:

○ https://github.com/edamontology/edamontology

○ https://bioportal.bioontology.org/ontologies/EDAM/?p=classes

Useful links

https://biotools.readthedocs.io/en/latest/api_reference.html
https://biotools.readthedocs.io/en/latest/api_usage_guide.html
https://biotools.readthedocs.io
https://biotoolsschema.readthedocs.io
https://biotools.readthedocs.io/en/latest/curators_guide.html
mailto:help@bio.tools
https://github.com/bio-tools/biotoolsRegistry/issues
https://github.com/edamontology/edamontology
https://bioportal.bioontology.org/ontologies/EDAM/?p=classes&conceptid=http%3A%2F%2Fedamontology.org%2Ftopic_4019


Thank you! Questions?


