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What is EDAM?

EDAM is a domain ontology of data analysis and data management in bio- and other sciences, and science-based applications. It comprises concepts related to analysis, modelling, optimisation, and data life-cycle. Targetting usability by diverse users, the structure of EDAM is relatively simple, divided into 4 main sections: Topic, Operation, Data (incl. Identifier), and Format.

EDAM is particularly suitable for semantic annotations and categorisation of diverse resources related to data analysis and management: e.g. tools, workflows, learning materials, or standards. EDAM is also useful in data management itself, for recording provenance metadata of processed data.


Browsing

You can browse EDAM visually here:


	NCBO BioPortal [http://bioportal.bioontology.org/ontologies/EDAM/]  (all-newest unstable version)


	OLS [http://www.ebi.ac.uk/ols/ontologies/edam]  (latest stable version)


	EDAM Browser [https://edamontology.github.io/edam-browser/] (new: all versions!)


	and other ontology browsers






Download

Latest version


	http://edamontology.org/EDAM.owl




The very latest, unstable version:


	http://edamontology.org/EDAM_unstable.owl




Versioned releases:


	..edamontology.org/EDAM_<x.y>.owl






Scope

EDAM comprises 5 main sections:


	Topic - A category denoting a rather broad domain or field of interest, of study, application, work, data, or technology.


	Operation - A function that processes a set of inputs and results in a set of outputs, or associates arguments (inputs) with values (outputs).


	Data - Information, represented in an information artefact (data record) that is ‘understandable’ by dedicated computational tools that can use the data as input or produce it as output.


	Data->Identifier - A text token, number or something else which identifies an entity, but which may not be persistent (stable) or unique (the same identifier may identify multiple things).


	Format - A defined way or layout of representing and structuring data in a computer file, blob, string, message, or elsewhere.




[image: _images/EDAMconcepts.png]


Architecture

EDAM has 3 components:


	Concepts - All concepts have a preferred label (or ‘term’) and definition. Further, a concept may have simple relations (see below) to other EDAM concepts, as well other intrinsic properties, e.g. an identifier may have a regular expression defining its syntax, and formats have links to their documentation/specification.


	Hierarchy - Every concept (excluding top-level concepts) is related to one or more other concepts within the same branch by an is a (specialisation) relation. Hence EDAM has 4 primary hierarchies (for Data, Format, Operation, and Topic).


	Relations - Concepts are defined as sharing specific relationships (see figure below), reflecting well established or self-evident principles; these relationships are used primarily to define internal consistency of EDAM.




[image: _images/EDAMrelations.png]


Status

EDAM has been maturing steadily since its first creation ~2008.  It is under active maintenance, developments are user-driven, for example by the Bio.tools registry [https://bio.tools], Galaxy [https://www.galaxyproject.org], and other key infrastructure services.  Future versions of EDAM will not depart fundamentally from the current structure (sections and relations).  The development of EDAM can be followed on GitHub [https://github.com/edamontology/edamontology].

For ways to contribute, please see the documentation [http://edamontology.readthedocs.org/en/latest/getting_involved.html].



Priorities

Our core priority is to be responsive to users of EDAM. Further, to ensure essential EDAM maintenance and development remain on a sustainable footing, including:


	Content review and refactoring to ensure structural and semantic simplicity ensuring high usability


	Community build-up and development including more formal, but agile, governance and maintenance models and mechanisms


	Agile and responsive development of content in close collaboration with end-users and serving concrete use-cases


	Technical refactoring to minimise the cost of routine housekeeping and content development


	Implementation of tooling for routine maintenance to serve the needs of end-users, e.g. harvesting change requests and mappings between concepts






Principles

EDAM strives to uphold a few founding principles including:


	Quality - an ontology that is moderated


	Openness - development by the open community


	Relevance - prioritising use-case-driven development towards comprehensive but practical coverage


	Practicality - practical utility is valued over ontological “strictness” or any metaphysical doctrine


	Clear scope - respecting the scope of other complementary, well-developed ontologies and open linked data efforts


	Familiarity - including only concepts that are well established; familiar are prevalent and jargon is discouraged


	Usability - conceptual hierarchy with sufficient richness but only necessary complexity


	Maintainability - development must be efficient and sustainably up to date in the long term




EDAM is working towards implementing these principles fully and is open to suggestions.



Motivation

Scientists - professional and “citizen” - handle an increasingly large and diverse set of tools and data. Meanwhile, researchers demand ever more powerful and convenient means to organise, find, understand, compare, select, use and connect the available resources. These tasks often rely on consistent, machine-understandable descriptions of the underlying components, but these have been generally lacking in ad hoc resource descriptions. The urgent need - filled by EDAM - is for an ontology that unifies semantically the bioinformatics concepts in common use, provides the curator with a comprehensive controlled vocabulary that is broadly applicable, and supports new and powerful search, browse and query functions.



Applications

EDAM is suitable for large-scale semantic annotations and categorisation of diverse bioinformatics resources, including:


	Web APIs including RESTful APIs and SOAP/WSDL Web Services


	Application software


	Tool collections and packages


	Workflows / pipelines


	Databases


	XML Schemata and data objects


	Data syntax and file formats


	Web portals and pages


	Resource catalogues


	Training materials


	Courses, tutorials, and other events


	Documents, such as scientific publications




EDAM is suitable for diverse applications beyond annotation, for example within workbenches and workflow-management systems, software distributions, and resource registries.



Citing EDAM

An up-to-date description of EDAM is available in the following extended abstract and poster.
If you use, or refer to EDAM or its part, please cite:

Melissa Black, Lucie Lamothe, Hager Eldakroury, Mads Kierkegaard, Ankita Priya, Anne Machinda, Uttam Singh Khanduja, Drashti Patoliya, Rashika Rathi, Tawah Peggy Che Nico, Gloria Umutesi, Claudia Blankenburg, Anita Op, Precious Chieke, Omodolapo Babatunde, Steve Laurie, Steffen Neumann, Veit Schwämmle, Ivan Kuzmin, Chris Hunter, Jonathan Karr, Jon Ison, Alban Gaignard, Bryan Brancotte, Hervé Ménager, Matúš Kalaš (2022). EDAM: the bioscientific data analysis ontology [https://doi.org/10.7490/f1000research.1118900.1] (update 2021) [version 1; not peer reviewed]. F1000Research, 11 (ISCB Comm J): 1. Poster. DOI: 10.7490/f1000research.1118900.1 [https://doi.org/10.7490/f1000research.1118900.1] Open access

The “source code” and releases of EDAM have DOIs:


	DOI representing all stable versions, resolving to the latest: 10.5281/zenodo.822690 [https://doi.org/10.5281/zenodo.822690]


	DOI of the latest stable version: https://zenodo.org/badge/latestdoi/20960594




The newest posters, available as PDF:


	EDAM [http://edamontology.org/poster.pdf] (2022)


	EDAM Bioimaging [http://edamontology.org/poster-bioimaging.pdf] (2020)


	EDAM Browser [http://edamontology.org/poster-browser.pdf] (2021)








          

      

      

    

  

    
      
          
            
  
Getting involved


Important

EDAM is a community project: everyone is made to feel welcome and encouraged to get involved.  The EDAM core developers have a limited capacity - we rely on your enthusiasm, contributions, and patience. Please help us build a better EDAM!
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Technical details


Note

An outline of the technical implementation of EDAM is below.  EDAM makes light use of OWL [https://www.w3.org/OWL/] logic/modelling and focuses on providing quality information for a basic set of concepts, with relations between these concepts and a very simple set of rules governing the conceptual relationships.  Concepts have unique IDs and persistent URLs which resolve to a Web page providing all the information for that concept.
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Users Guide


Important

EDAM has many applicatons [http://edamontologydocs.readthedocs.io/en/latest/what_is_edam.html#applications].  If using EDAM to annotate software, we strongly recommend you read the bio.tools Curators Guidelines [http://biotools.readthedocs.io/en/latest/curators_guide.html] which includes detailed information [http://biotools.readthedocs.io/en/latest/curators_guide.html#edamannotations] for this purpose.  A few more general, and more specific guidelines are below.
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Editors Guide

Welcome to the EDAM Editors Guide.  It contains general best-practice (technical and scientific) guidelines when modifying EDAM; adding or changing concepts, concept metadata, crosslinking, etc.

If you’re not sure how to do something please ask edam@elixir-dk.org.  You’ll need to subscribe [http://elixirmail.cbs.dtu.dk/mailman/listinfo/edam] to the list first.


General considerations


Terminology

We use the following terms when talking about EDAM:


	EDAM refers to the ontology in totality (all subontologies).


	Subontology and occasionally branch refers to an EDAM subontology, i.e. Topic, Operation, Data or Format.  Also Data->Identifier (a branch of Data).


	Concept is the basic unit of information in EDAM: including concept definition, terms and other metadata


	Placeholder is a concept intended primarily to organise the EDAM tree (not normally used for annotation).


	Concrete concepts are intended primarily for annotation purposes.


	Primary term, Primary label or simply Label is the primary term by which the concept is referred to.  They’re used for annotation purposes.


	Synonym means an exact, narrow, broad or related synonym (see todo [https://todo]).  They can also be used for annotation.


	Term and terms refer to primary labels and synonyms collectively.


	Hierarchy refers to the EDAM tree structure, resulting from EDAM concepts being defined as specialisations/generalisations of one another (PS. EDAM isn’t a tree, it’s a DAG [https://en.wikipedia.org/wiki/Directed_acyclic_graph].)


	Root refers to the top-most concept in a subontology, i.e. Topic [http://edamontology.org/topic_0003], Operation [http://edamontology.org/operation_0004], Data [http://edamontology.org/data_0006], and Format [http://edamontology.org/format_1915].  And (depending on context) Identifier [http://edamontology.org/data_0842].


	Tier refers to a particular level in the hierarchy, excluding the subontology root, e.g. “Tier 1 data concepts” means everything immediately under Data [http://edamontology.org/data_0006].


	Top level and Top tier refers to Tier 1 concepts.


	Child, Children of, Kids etc. refers to concept(s) defined as an immediate specialisation of another (i.e. “is_a”, or the OWL geek “subClass”).  Conversely Parent means the opposite (a generalisation of a concept).


	Ancestor means Parent or the parent’s parent etc. Conversely Descendant means Child or the children’s children etc.


	related to means a concept in one subontology is formally defined as related (in various ways) to a concept in another, but excluding basic specialisation/generalisation relationships.


	Node refers to a concept when it’s being discussed in context of the hierachy.


	Leaf refers to a concept at the bottom of the tree (without children).




For a technical definition of these things, see Technical details [http://edamontologydocs.readthedocs.io/en/latest/technical_details.html].




Rules of thumb for EDAM development

These rules of thumb are to guide the technical and scientific development of EDAM, to help ensure structural and conceptual simplicity and that EDAM is fit for purpose and will scale for annotation applications, especially bio.tools [https://bio.tools].


Note

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”,  “MAY”, and “OPTIONAL” in this document are to be interpreted as described in RFC 2119 [http://www.ietf.org/rfc/rfc2119.txt]:


	“MUST”, “REQUIRED” or “SHALL” mean that the guideline is an absolute requirement of the specification.


	“MUST NOT” or “SHALL NOT” mean that the guideline is an absolute prohibition of the specification.


	“SHOULD” or “RECOMMENDED” mean that there may exist valid reasons in particular circumstances to ignore a particular guideline, but the full implications must be understood and carefully weighed before doing so.


	“SHOULD NOT” or the phrase “NOT RECOMMENDED” mean that there may exist valid reasons in particular circumstances when acting contrary to the geuideline is acceptable or even useful, but the full implications should be understood and the case carefully weighed before doing so.


	“MAY or “OPTIONAL” mean that the guideline is truly optional; you can choose to follow it or not.
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Developers Guide

Welcome to the EDAM Developers Guide.  It contains best-practice guidelines for the technical processes of EDAM development;  modifying EDAM files on GitHub, creation of releases, deprecation of concepts etc.

If you’re not sure how to do something please ask edam@elixir-dk.org.  You’ll need to subscribe [http://elixirmail.cbs.dtu.dk/mailman/listinfo/edam] to the list first.


Technical recipes


Note

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”,  “MAY”, and “OPTIONAL” in this document are to be interpreted as described in RFC 2119 [http://www.ietf.org/rfc/rfc2119.txt]:


	“MUST”, “REQUIRED” or “SHALL” mean that the guideline is an absolute requirement of the specification.


	“MUST NOT” or “SHALL NOT” mean that the guideline is an absolute prohibition of the specification.


	“SHOULD” or “RECOMMENDED” mean that there may exist valid reasons in particular circumstances to ignore a particular guideline, but the full implications must be understood and carefully weighed before doing so.


	“SHOULD NOT” or the phrase “NOT RECOMMENDED” mean that there may exist valid reasons in particular circumstances when acting contrary to the geuideline is acceptable or even useful, but the full implications should be understood and the case carefully weighed before doing so.


	“MAY” or “OPTIONAL” mean that the guideline is truly optional; you can choose to follow it or not.
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Governance

EDAM follows a model with four tiers of governance:


	EDAM Advisory Group advises the EDAM Developers on how best to uphold the EDAM principles and achieve its current aims.  It includes (and is open to) representatives of institutes and projects that are (or which are seriously considering) adopting EDAM or committing significant resources to it’s development.  Advisory Group members [http://edamontologydocs.readthedocs.io/en/latest/contributors.html#edam-advisory-group] have five primary responsibilities:






	Help to set priorities in consultation with the Developers


	Verify whether stated aims are coherent and wise


	Monitor progress and provide feedback


	Help arrange funding for EDAM


	Advocate EDAM




The EDAM Developers will respect advice of the Advisory Group and give progress reports by email.  The Advisory Group will be reconstituted (by the Developers) as and when required to ensure membership reflects current activity and interest.





	EDAM Developers are typically funded to develop EDAM.  The group is quasi-democratic with a leader (currently Jon Ison) having the final say where necessary (it seldom is).  The leader ensures the Advisory Group, and all developers, editors and contributors, are listened to, respected and informed. The leader may be temporarily appointed from the developers as necessary, e.g. during holidays.  Developers [http://edamontologydocs.readthedocs.io/en/latest/contributors.html#edam-developers] must have the intent and some capacity to develop EDAM in the long-term. They have 3 primary responsibilities:






	Agree aims and general good practice to uphold the EDAM principles


	Oversee and approve developments and routine maintenance


	Develop EDAM as bandwidth permits








	EDAM Editors represent the broad life science community, especially scientific experts and end-users.  They include anyone who makes significant contributions to EDAM scientific content, by whatever means, but have none of the commitments or responsibilities of the developers.  EDAM Editors [http://edamontologydocs.readthedocs.io/en/latest/contributors.html#edam-editors] are expected to:






	Actively offer constructive advice based on their practical experience, requirements and expertise


	Advocate EDAM


	Contribute to EDAM as bandwidth permits








Note

The ELIXIR Tools Platform is working to support Thematic Editors to oversee coverage and quality of bio.tools and EDAM in specific thematic areas. The editorships will enable expanding accurate high-standard software annotations in bio.tools to most scientific topics in life science.  Please see the EDAM Editors Guide [http://edamontologydocs.readthedocs.io/en/latest/editors_guide.html] (instructions for EDAM Editors) and bio.tools Editors Guide [http://biotools.readthedocs.io/en/latest/editors_guide.html] (for a description of the Thematic Editor scheme).
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Contributors


EDAM Developers


	Jon Ison (DTU, DK) lead developer


	Matúš Kalaš (University of Bergen, NO)


	Hervé Ménager (Institut Pasteur, FR)


	Veit Schwämmle (SDU, DK)






EDAM Editors

Official EDAM Editors are now part of the Thematic Editors [http://biotools.readthedocs.io/en/latest/editors_guide.html] group serving both EDAM and bio.tools [https://bio.tools].



EDAM Advisory Group


	Alfonso Valencia (ELIXIR ES)


	Anna-Lena Lamprecht (University of Potsdam, DE)


	Cath Brooksbank (ELIXIR EMBL-EBI)


	Christophe Blanchet (ELIXIR FR)


	Hedi Peterson (ELIXIR EE)


	Heinz Stockinger (ELIXIR CH)


	Inge Jonassen (ELIXIR NO)


	Karel Berka (ELIXIR CZ)


	Michael Crusoe


	Søren Brunak (ELIXIR DK)


	Steven Newhouse (ELIXIR EMBL-EBI)





Note

We hope soon to expand the Advisory Group to include representatives of all the projects and groups which are using, or seriously considering using EDAM, including (non-exhaustive list):








	Project

	Description

	Possible representative





	bio.tools [https://bio.tools/]

	ELIXIR Tools and Data Services Registry.

	Hans-Ioan Lenasescu?



	Bioschema [http://bioschemas.org/]

	Fosters the use of schema.org within the life sciences.

	Alasdair Gray?, Giuseppe Profiti?



	BISE [https://biii.eu/]

	Bioimage Informatics Search Engine (uses EDAM-Bioimaging).

	Perrine Paul-Gilloteaux?



	CWL / CWLProv [https://www.commonwl.org/]

	
Open standard for describing analysis workflows and tools in a way that makes them portable and scalable.





	Michael Crusoe



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

	Debian flavour well fit for medical practice and biomedical research.

	Steffen Möller?



	DSEO [https://bioint.github.io/DSEO/methods.html]

	Data Science Education Ontology

	Lily Fierro



	EMBL EBI (tools) [https://www.ebi.ac.uk/services]

	Tools and data resources from EMBL-EBI

	Jonathon Hickford? Rodrigo Lopez?



	EMBL EBI (training) [https://www.ebi.ac.uk/training]

	Training resources from EMBL-EBI

	Laura Emery?



	Galaxy [https://usegalaxy.org/]

	Open source, web-based platform for data intensive biomedical research.

	Björn Gruening? John Chilton?



	H3Africa eGenomics Catalogue [https://egenomics.h3abionet.org/]

	Consortium to empower African researchers in genomic sciences.

	tbd



	Identifiers.org [http://identifiers.org/]

	Resolving system for referencing of data for the scientific community.

	Sarala Wimalaratne?



	IFB RAINBIO Bioinformatics Cloud Appliances [https://biosphere.france-bioinformatique.fr/catalogue/]

	Bioinformatics cloud appliances registry from the IFB.

	Christophe Blanchet



	IFB catalogue [https://www.france-bioinformatique.fr/en/services/]

	Bioinformatics resource catalogue from the IFB.

	Jacques Van Helden, Hervé Menager



	PROPHETS workflow synthesis [http://ls5-www.cs.tu-dortmund.de/projects/prophets/index.php/]

	Workflow synthesis using EDAM.

	Anna-Lena Lamprecht



	TeSS [https://tess.elixir-europe.org/]

	ELIXIR’s training portal; browse and discover life sciences training resources.

	Niall Beard?



	The flora phenotype ontology (FLOPO) [http://flora-phenotype-ontology.github.io/]

	
	Robert Hoehndorf



	Pathogen-Host Interaction Database (PHI-base) [https://www.frontiersin.org/articles/10.3389/fpls.2016.00641/full]

	
	Robert Hoehndorf



	Subject Resource Application Ontology [https://github.com/FAIRsharing/subject-ontology]

	
	Allyson Lister



	Software ontology [https://bioportal.bioontology.org/ontologies/SWO]

	
	Allyson Lister



	BIOLITMAP [https://doi.org/10.1093/bioinformatics/bty967]

	
	Bazaga, A



	APE [https://doi.org/10.1093/bioinformatics/bty967]

	
	Anna-Lena Lamprecht
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Hangouts

Monthly informal hangouts to discuss all matters around EDAM development.  Meetings are scheduled for the 1st Wed of each month at 10AM UK == 11AM CE(S)T.

If you’d like to attend a hangout, please mail edam-dev.
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Applications


ELIXIR Tools & Data Services Registry

The ELIXIR Tools & Data Services Registry is working towards a comprehensive, consistent and maintained catalogue for life science software.  All bio.tools entries are annotated using EDAM.


	bio.tools [https://dev.bio.tools]






EBI Train online

Train online provides free courses on Europe’s most widely used data resources, created by experts at EMBL-EBI and collaborating institutes.  Training courses are annotated using EDAM Topics.


	http://www.ebi.ac.uk/training/online/






RAINBio registry of bioinformatics cloud appliances

The appliances of the IFB cloud come with preconfigured bioinformatics tools, and both are annotated with terms from the topics dictionnary of the EDAM ontology. To help you to find the right tools or appliances for your needs, you can browse the list of appliances and tools below and filter it with any terms.


	https://biosphere.france-bioinformatique.fr/catalogue/






SEQwiki

The SEQanswers wiki is an open catalogue of bioinformatics software tools, non-exclusively focussed on sequencing data analysis. SEQanswers tool wiki uses EDAM for annotation of the listed tools where applicable.


	http://seqanswers.com/wiki/Software






eSysbio

eSysbio is a proof-of-concept prototype workbench for sharing and analysing bioinformatics data using public or private Web services and R scripts. eSysbio used EDAM to annotate and denote the type and format of data items submitted to the system.


	http://esysbio.org/about
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License

EDAM is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0 [http://creativecommons.org/licenses/by-sa/4.0/]).

We recommend, however, that while EDAM is being actively maintained by its authors, substantial derived work, major modifications (especially conceptual and semantic), and re-definitions of concepts and other content (e.g. additional constraints on EDAM concepts/OWL classes within owl:imports meant with universal validity, that would “close” some desired options of the open-world assumption) are consulted with the EDAM developers beforehand at the time of consideration, and consistent solutions are sought in collaboration.
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Frequently asked questions


Where do I ask questions about EDAM?

You can contact the mailing list [http://edamontologydocs.readthedocs.io/en/latest/getting_involved.html#mailing-lists].  Alternatively (and especially if you think your question if of general interest), you can post your question on BioStars [https://www.biostars.org/t/edam/].



How I do I request new terms?

First read the guidelines for requests [http://edamontologydocs.readthedocs.io/en/latest/getting_involved.html#suggestions-requests].  Then (usually) you can make your request via GitHub [https://github.com/edamontology/edamontology/issues/].



How do I cite EDAM?

See the citation instructions [http://edamontologydocs.readthedocs.io/en/latest/what_is_edam.html#citing-edam].



I want to add loads of terms - what do I do?

Please mail the EDAM developers and we’ll advise the best way to proceed.



Can I join the EDAM team?

Yes please!  See Joining the team [http://edamontologydocs.readthedocs.io/en/latest/getting_involved.html#joining-the-team].
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Community code of conduct

This code of conduct outlines our expectations for the EDAM community. It is based loosely on the former Open Code of Conduct from the TODO Group. We are committed to providing a welcoming and productive community for all and expect our code of conduct to be honored. Our open source community strives to be:


	Considerate: You depend upon the work of others who in turn depend on you. You’re unlikely to be fully aware of the ramifications of your proposals or actions, and the constraints others work under. Before deciding or acting, talk to others and reach a common understanding of the consequences.


	Constructive: We will not agree all the time. Where we disagree, try to understand why and maintain a positive attitude in seeking a resolution, bearing in mind we share a common goal.


	Supportive: Support others in their work (you depend on them!), respecting the fact that we have different levels of experience and technical ability.


	Open-minded: We have a wide range of backgrounds, skills and perspectives - this diversity is a strength. Be wary of ignoring or misunderstanding another viewpoint in the vindication of your own.


	Respectful: Disagreement and differences do not excuse bad manners. Never allow frustration to turn into aggressive conduct or a personal attack. A happy atmosphere is a productive one: be nice, and keep a sense of humour. If you can’t be nice, be quiet.


	Tolerant: Treat people fairly and equally irrespective of their background and identity, including technical ability, experience, education, race, gender, nationality, age etc.


	Wise: We are not infallible; we will make mistakes and change our viewpoints: admit and learn from mistakes and allow others to do the same.





Conflict resolution

If you experience or witness unacceptable behavior, or have any other concerns, please report it by contacting any member of the CoC committee, currently Matúš Kalaš (apapronominal) and Hervé Ménager (he/him). All reports will be handled with discretion.
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edamontologyDocs
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