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Abstract 

Bac kgr ound: Descripti v e metadata ar e vital for r e porting, discov ering, lev era ging, and mobilizing resear c h datasets. How ever, resolving 
metadata issues as part of a data management plan can be complex for data producers. To organize and document data, various 
descripti v e metadata m ust be cr eated. Furthermor e, when sharing data, it is important to ensur e metadata inter opera bility in line 
with FAIR (Finda b le, Accessib le, Inter opera b le, Reusa b le) principles. Gi v en the practical nature of these challenges, there is a need for 
management tools that can assist data managers effectively . Additionally , these tools should meet the needs of data producers and 

be user-friendl y, r equiring minimal training. 

Results: We developed Maggot (Metadata Aggregation on Data Storage), a web-based tool to locally manage a data catalog using 
high-level metadata. The main goal was to facilitate easy data dissemination and deposition in data repositories. With Maggot, users 
can easily generate and attach high-level metadata to datasets, allowing for seamless sharing in a colla borati v e envir onment. This 
approach aligns with many data management plans as it effectively addresses challenges related to data organization, documentation, 
stor age , and the sharing of metadata based on FAIR principles within and beyond the colla borati v e gr oup. Furthermor e, Ma ggot ena b les 
metadata cr ossw alks (i.e ., gener ated metadata can be converted to the schema used by a specific data r e positor y or be exported using 
a format suita b le for data collection by third-party applications). 

Conclusion: The primary purpose of Maggot is to streamline the collection of high-level metadata using carefully chosen schemas 
and standards. Additionally, it simplifies data accessibility via metadata, typically a requirement for publicly funded projects. As a 
r esult, Ma ggot can be utilized to pr omote effecti v e local mana gement with the goal of facilitating data sharing while adhering to the 
FAIR principles. Furthermore, it can contribute to the preparation of the future EOSC F AIR W eb of Data within the European Open 

Science Cloud fr amew ork. 

Ke yw ords: data management, FAIR, high-level metadata 
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Bac kgr ound 

In scientific r esearc h, metadata play a crucial yet often overlooked 

role. Despite being essential for the discov ery, r eporting, and mo- 
bilization of r esearc h datasets, metadata r emain poorl y under- 
stood in scientific communities. Ho w ever, since metadata are data 
themselv es, they m ust be mana ged with the same le v el of rigor as 
the r esearc h data pr oduced and consumed by r esearc h pr ocesses.
This lack of awareness persists even in an era where sharing re- 
search data has become the cornerstone of open science initia- 
tiv es and r epr oducible science. As tr anspar ency and collabor ation 

become incr easingl y important to the scientific pr ocess, under- 
standing the importance of metadata becomes imper ativ e [ 1 , 2 ]. 

Ho w e v er, the pr oduction of metadata r equir es effort and exper- 
tise, and data producers and curators may be reluctant to make 
this additional time investment unless they see a tangible return 

[ 3 ]. Ther efor e, pr oactiv e a ppr oac hes ar e needed to ov ercome this
hurdle and educate data producers about the benefits of open 

data practices [ 4 ]. 
Recei v ed: May 17, 2024. Revised: September 10, 2024. Accepted: November 27, 2024 
© The Author(s) 2025. Published by Oxford Uni v ersity Pr ess GigaScience. This is an
Attribution License ( https://cr eati v ecommons.org/licenses/by/4.0/ ), which permits 
the original work is pr operl y cited. 
Furthermor e, the cr eation of metadata poses c hallenges for
ata pr oducers. Data mana gement plans (DMPs) that describe
trategies for managing research data throughout their life cy- 
le often ask nontrivial questions. For example, they may inquire
bout the inter oper ability of data or about the type of metadata
chema used. These questions can be difficult to answer, espe-
ially when datasets span various scientific domains and r equir e
nput from people with varying skills [ 5 ]. The great diversity of re-
earch data and the wide variety of c har acteristics they describe
urther complicate metadata management [ 6 ]. 

Given the complexity of the issue, it is important to differen-
iate between the different types and functions of metadata. To
 ee p things simple, we can divide metadata into 2 main groups:
igh-le v el and specialized metadata. The latter comprises struc-
ural metadata that describe the organization and interconnec- 
ions within a dataset. For example, structural metadata are es-
ential to optimize the reuse of experimental data tables [ 7 ]. In
ontr ast, high-le v el metadata (descriptiv e, administr ativ e, rights)
 Open Access article distributed under the terms of the Cr eati v e Commons 
unrestricted reuse, distribution, and reproduction in any medium, provided 
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 ppl y to all types of data generated within similar experimental
ontexts. 

These 2 types of metadata can be considered either within the
ame data warehouse or separately. In the first case, the ware-
ouse must be able to accommodate the data along with all asso-
iated metadata, typicall y r esulting in r epositories that ar e highl y
pecialized (e .g., MetaboLights , [ 8 ]). In the second case, the dif-
erent types of data produced can be distributed across various
arehouses. Complementing successful initiatives describing ex-
erimental data arrays with ODAM [ 7 ], complex experiments with
EDAR [ 9 ], or omics data with the ISA-Tools suite [ 10 ], there are
eneralist data repositories such as Zenodo [ 11 ] or repositories
ased on the Harv ard Datav erse softwar e [ 12 , 13 ], allowing users
o deposit both high-le v el metadata and data that are not sup-
orted or insufficiently represented in existing data repositories. 

High upstream in the metadata creation and curation chain
i.e., well befor e an y dissemination), data—in all their div ersity—
eed to be managed locally. Even within the same project, the pro-
uction of data can be spread out over several years and involve
e v er al partners and n umerous indi viduals, including fixed-term
taff such as doctoral students and postdoctoral fellows. In this
ituation, data mana gement pr actices m ust pr ovide tr anspar ency
nd ensure access to the collective’s data assets while adopting
est pr actices suc h as the FAIR (Findable , Accessible , Inter oper a-
le, Reusable) principles [ 14 ]. 

Ther efor e, high-le v el metadata, a r equir ement for later data
issemination, are also highly relevant during the initial local data
ana gement. This should motiv ate data pr oducers to pr ovide a

igh le v el of documentation of their data, especially once they
ave been made aware of their benefits and the fact that this type
f data only needs to be created once. In this w ork, w e focused on
he use of high-le v el metadata to locally manage a data catalog,
ith the prospect of later being able to distribute the data more

asily in a data repository. Our approach is based on the Maggot
Metadata Aggregation on Data Stor a ge) softwar e, specificall y de-
igned to facilitate the documentation of datasets using high-le v el
etadata in the form of files that can be attached to the storage

pace. 

esign Consider a tions 

a ggot (Metadata Aggr egation on Data Stor a ge) ( RRID: SCR 025, 
61 ) was de v eloped to meet the need for a versatile data manage-
ent tool that can support diverse annotation r equir ements. Its
ain objectives are to provide visibility of a collective’s data as-

ets, enable the general description of data, and promote the early
doption of FAIR principles . Furthermore , it ensur es that data ar e
 e pt in a format that is sustainable and facilitates reusability, par-
icularly if data are produced by fixed-term staff (doctoral stu-
ents and postdoctoral fellows), as it helps to create an awareness
mong less experienced staff members of the importance of good
ata description practices, thus fostering a culture of excellence

n data management [ 3 ]. 
The wide range of scientific data is often managed separately

sing dedicated tools or repositories (omics data, experimental
ata tables , images , etc.). While each data type typically requires
ighly specific structural metadata, it may be possible to define a
ommon set of high-le v el metadata descriptors (i.e ., descriptive ,
dministr ativ e, rights) that a ppl y acr oss a wide variety of data
ypes and usage scenarios, including contexts that require collec-
ive data sharing. To address the challenge of managing all data,
aggot was developed by relying primarily on high-level meta-

ata. 
DMPs usually call for a centralized approach to data storage
o ensure data safety (backup) and security (controlling access)
i.e., outside of users’ disk space), which becomes particularly im-
ortant when fixed-term staff ar e involv ed in the data produc-
ion. Ho w e v er, data mana gers m ust consider how suc h centr al-
zed stor a ge spaces can be organized (e.g., through harmonizing
older and file naming conventions and the use of README files
o pr ovide r ele v ant information). The onl y constr aint imposed by
sing Maggot is that each dataset must be associated with 1 root
ir ectory r egardless of whether this contains the entire dataset or

ust a subset. If some data are stored elsewhere, they could be ref-
renced using a URL, for example. Regarding directory trees, they
an be created in any fashion that suits data producers (e.g., by
roject, theme, or team or using a combination of these). Instead
f (or in addition to) a README file, a high-le v el metadata file is
eposited in each dataset directory to clearly identify the particu-

ar dataset. These high-le v el metadata files allow Maggot to create
 data catalog dir ectl y fr om the data r epository. Ma ggot softwar e
as been specifically designed to provide effective answers regard-

ng the choice, format, and means of creating relevant high-level
etadata. 
While some tools (e.g., CEDAR [ 9 ], FAIRDOM-SEEK [ 15 ]) use

oth high-le v el and structur al metadata descriptors, Ma ggot r e-
ies on high-le v el metadata onl y because they a ppl y to all the
ata while encour a ging us to r el y on other tools or online plat-
orms specialized in a particular area or data type . T his ther efor e
eaves open to other tools the description of the data themselves
specialized, structural metadata), which can be of great diver-
ity. For example, an image management tool like OMERO ( https:
/www.openmicr oscopy.or g/omer o/), being dedicated to this type
f data, is ther efor e mor e able to describe them than a tool like
aggot. On the other hand, Maggot makes it possible to make the

ink between all the data. This a ppr oac h allows metadata to be
anaged by mobilizing tools each dedicated to a particular type

f metadata, thus leaving open the choice of possibilities . T his ap-
r oac h is particularl y adv anta geous for pr ojects with a div ersity
f data types to process. For high-level metadata, the metadata
chema should be chosen with some degree of foresight based on
he data repository where the final data are to be deposited. In
rance, the national data repository [ 16 ] uses the Harvard Data-
 erse softwar e, whic h is lar gel y based on the standard DDI (Data
ocumentation Initiative) metadata schema [ 17 ]. The advantage
f the DDI schema is that it encompasses a wealth of background
nformation that can describe data sets of any type. It is also more
xtensive than the DataCite [ 18 ] or DublinCore [ 19 ] schemas. Due
o these adv anta ges, Ma ggot uses the DDI schema by default, al-
hough it is possible to employ one of the other schemas men-
ioned. 

Typically, the metadata schema implemented by generalist
ata repositories only offers a small set of metadata, which may
erve as a starting point. Consequently, it will be necessary to add
ther pertinent metadata to facilitate the local data management.
s the choice of high-level metadata is an important step, col-

aboration between the data manager and data producers is es-
ential to a gr ee on an adequate minimum set of metadata. Al-
hough challenging, it is crucial to meticulously build and adapt
he schema to align with existing and future data needs [ 20 ]. 

The high-le v el metadata span se v er al types of information to
e documented (descriptiv e, administr ativ e, rights), implying dif-
erent types of terminology. Since standardization is k e y to inter-
per ability, metadata m ust meet established standards and be de-
cribed using controlled vocabulary widely accepted by the sci-
ntific community [ 21 ]. Hence, both the metadata and sources

https://scicrunch.org/resolver/RRID: SCR 025,261
https://www.openmicroscopy.org/omero/
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of vocabulary (ontologies, thesauri, dictionaries) must be agreed 

upon by data managers and producers. On the one hand, choosing 
metadata involv es primaril y the data pr oducers who hav e dir ect 
knowledge of the data. This may r epr esent a c hallenge because 
data producers may not be familiar with metadata standards and 

best practices. On the other hand, since data managers and data 
stew ar ds have a high le v el of expertise in the application of FAIR 

principles [ 14 ] and metadata standards, they can play an impor- 
tant role in guiding the choice and management of metadata. In 

recognition of the complementarity of these r oles, collabor ativ e 
partnerships between data managers and scientists are essential 
to ensur e effectiv e and sustainable mana gement of r esearc h data 
[ 22 ]. 

Data mana gers m ust r aise awar eness and encour a ge data pr o- 
ducers to impr ov e the quality and r eusability of their data without 
requiring them to become subject matter experts [ 3 ]. This guid- 
ance is ther efor e onl y intended to pr ovide r ecommendations on 

r ele v ant metadata and controlled vocabulary for the r ele v ant sci- 
entific area, as well as training data producers on best practices 
such as the use of permanent identifiers like DOI, ORCID, RoR, and 

other systems. Additionally, data producers should be informed 

about selecting a ppr opriate licenses suc h as CC-BY [ 23 ], data poli- 
cies [ 24 ], or data repositories [ 25 ]. 

Results 

Maggot was designed for maximum usability, which meant k ee p- 
ing the user interface simple and automating metadata entry 
based on auto-completion whene v er possible. Ho w e v er, the con- 
figur ation r emains slightl y mor e complex, consisting of 2 config- 
ur ation le v els and se v er al configur ation tables in a spr eadsheet 
(Fig. 1 ) [ 26 ]. 

Metadata definition 

At configuration level 1, the high-level metadata must be defined,
a crucial step that will affect all future data management. The 
input and search interfaces are entirely generated based on the 
terminology file, which defines each field, the corresponding in- 
put type, and associated vocabulary. Another le v el 1 configuration 

file serves to document each term through examples and links 
to additional information if necessary. T his pro vides contextual 
assistance accessible during data entry, guiding data producers 
as they fill in each form field. A complete example is provided 

( Additional File 1 ), and a detailed documentation of the setup of 
configuration files is available online [ 27 ]. 

As mentioned abo ve , Maggot uses the Harvard Dataverse meta- 
data standards (DDI based) by default, serving as a useful starting 
point fr om whic h users can make customizations. Because other 
c hoices ar e possible, users should consult the MIT online meta- 
data documentation before making any changes to the schema 
[ 28 ]. Furthermor e, although metadata sc hemas should be linked 

to the FAIR principles [ 29 ], data producers should be able to mod- 
ify an y c hosen sc hema if necessary to adequately describe the 
data. Maggot allows users to divide metadata into several sections,
each section constituting a tab in the interface . Hence , a section 

dedicated to specific metadata not included in the standard meta- 
data schema could be created to facilitate efficient searches in the 
catalog adapted to the given data type . T he choice to extend the 
original metadata schema largely depends on the scientific field 

and the criteria that eac h collectiv e wishes to establish for an ad- 
equate general description. Maggot possesses the necessary scal- 
bility and flexibility to allow the creation of high-le v el metadata
ailored to any experimental context. 

To ensure the effective management of controlled vocabular- 
es, Ma ggot pr ovides users with a choice of dictionaries and on-
ologies and allows them to create their own custom dictionaries
 30 ]. As it is unlikely that users will be able to conceive a com-
lete set of a ppr opriate terminologies right fr om the outset of a
r oject, Ma ggot allows for an iter ativ e and pr ogr essiv e a ppr oac h.
or example, users can start out with a simple dictionary based on
ocal sources. As they start to consolidate their vocabulary, they
an create a thesaurus (or a controlled vocabulary) that is sepa-
 ate fr om existing ontologies. To facilitate a quic k start, Ma ggot
an query thesauri dir ectl y fr om the SKOSMOS web application
 31 ]. In addition, ontologies can be c hosen gr aduall y as data pro-
ucers gain a better understanding of the r ele v ant terminology
nd usage context. Indeed, Maggot allows users to enrich their
etadata using ontologies publicly accessible via OntoPortal web 
 pplications suc h as BioPortal [ 32 ] and AgroPortal [ 33 ] but also via
he EMBL-EBI Ontology Lookup Service [ 34 ]. 

etada ta cross walks 

t configuration level 2, users need to establish definitions of how
heir schema can be mapped onto a differ entl y structur ed meta-
ata format. This is termed “metadata cross walk.” T he DDI meta-
ata schema that is used by default in Maggot is sufficiently rich
o allow for mapping to other schemas such as DublinCore, for
xample. Maggot allows users to transform high-level metadata 
or deposition in data repositories . T his can either be the default
epositories that also use Maggot’s native DDI format such as
ata verse , or high-level metadata can be exported to other for-
ats suitable for data harvesting (e.g., XML, JSON-LD) by third-

arty applications via an application programming interface (API) 
e .g., OAI-PMH) [ 35 ]. T hese functionalities use a metadata cross-
alk a ppr oac h [ 36 ] based on the ma pping files defined at config-
r ation le v el 2. These files map the metadata defined at le v el 1
nto the output metadata schema (Fig. 1 ). This ensures maximum
ompatibility with other systems, in line with FAIR principles. Fur-
hermor e, this a ppr oac h ensur es long-term data pr eserv ation and
acilitates a potential future migration a wa y from Maggot. Maggot
llows organizations to improve their data management practices,
uar anteeing effectiv e metadata use throughout their life span
hile facilitating data dissemination. Maggot also improves the 

nter oper ability and r eusability of data while incr easing the pos-
ibilities for data coupling, as envisaged by international consortia 
uch as the European Open Science Cloud [ 37 ]. 

eatures 

aggot’s functionalities can be divided into 3 parts: creation, shar- 
ng, and distribution (Fig. 2 ). 

High-le v el metadata ca ptur e can be initiated fr om the v ery
tart of a project and does not r equir e all data to be available or
rocessed. In fact, metadata can be added in an iterative fash-

on throughout the duration of the project. Maggot supports de-
criptiv e and administr ativ e metadata for any type of data, r el ying
n user-defined custom fields where necessary. The metadata en- 
ry occurs via a form (Fig. 3 ), which is auto-generated based on
he le v el 1 configur ation. A minim um set of fields is mandatory
o ensure compatibility for later data deposits . T he selection of

andatory fields can be changed at any time by the data manager,
ho also defines the data policy and its implementation and gov-

rnance. In contrast, data stew ar ds are responsible for the data
uality and cur ation. Befor e depositing the high-le v el metadata

https://academic.oup.com/gigascience/article-lookup/doi/10.1093/gigascience/giae111#supplementary-data


4 | GigaScience , 2025, Vol. 14 

Figure 1: Maggot allows users to choose all the high-level metadata describing their data with 2 levels of definition files . T he first level concerns the 
definition of metadata similar to a descriptive metadata plan. This category is more akin to configuration files and constitutes the heart of the 
configur ation ar ound whic h e v erything else is based. The input and searc h interfaces ar e completel y gener ated fr om these definition files, thus 
defining each of the fields, their input type, and the associated controlled vocabulary. The second le v el concerns the definitions of the mapping to a 
differ entl y structur ed metadata sc hema (metadata cr oss walk, i.e ., a specification for mapping 1 metadata standard to another), used either for 
metadata export to a remote repository (e .g., Data verse , Zenodo) or for metadata harvesting (e.g., JSON-LD, OAI-PMH). The documentation gives the 
detailed w orkflo w for the metadata dissemination in the Datav erse and Zenodo r epositories showing the articulation of these 2 le v els of configur ation 
( https:// inrae.github.io/ pgd-mmdt/ publish/ ). 

Figure 2: Main functionalities of Maggot split into 3 parts: creation, sharing, and dissemination. (A) First, producing a document with metadata sets of 
data within a collective of people, thus allowing users to (i) answer certain questions of the DMP concerning data organization, documentation, 
stor a ge, and sharing in the data stor a ge space and (ii) meet certain data and metadata r equir ements, listed, for example, by Open Research Europe in 
accordance with FAIR principles. (B) Next, searching for datasets by their metadata. Here, the descriptive metadata thus produced can be associated 
with the corresponding data directly in the storage space, making it possible to perform a search on the metadata to find 1 or more sets of data. Only 
high-le v el metadata are accessible by default. (C) Finally, publishing the high-level metadata of the datasets, as well as their data files, in a 
Eur opean-a ppr ov ed r epository, with the possibility either to dir ectl y harv est the metadata via the OAI-PMH pr otocol or to export the associated 
metadata with their semantic context for full inter oper ability. 
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le in the stor a ge space, Ma ggot allows users to send the meta-
ata file to the data stew ar ds for validation purposes and quality
ontr ol. Data ste w ar ds can also handle the final submission if the
esignated stor a ge space has limited write access. For eac h meta-
ata input field, a help dialogue is available to provide a definition
f the field and instructions for completing it. It is the responsibil-
ty of data managers to maintain high-quality documentation for
ata entry based on project requirements and users’/data stew-
rds’ feedback. 
The sharing of data relies on both storage space and high-level
etadata. To establish the search criteria, a form that closely re-

embles the entry form is provided (see Fig. 4 ). The quality of this
 esearc h is dependent on the high-le v el metadata, whic h plays a
rucial role at 2 levels. First, it is important to carefully choose
 ele v ant metadata to effectiv el y tar get a specific set of data fr om
he stor a ge space. Second, attention m ust be giv en to the data
ntry process and any subsequent curation. T herefore , it is rec-
mmended to minimize the use of open fields for free text en-

https://inrae.github.io/pgd-mmdt/publish/
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Figur e 3: T he metadata input form is gener ated based on the terminology file cr eated during the initial system setup. (A) Metadata fields ar e 
distributed between se v er al tabs where related input fields are grouped together. (B) By loading a previously created metadata file, all form fields will 
be initialized to the predefined values. Mandatory fields are marked with a red asterisk. (C) Controlled vocabulary can be entered as free-form text, 
although the system offers to autocomplete entries based on a list of terms r etrie v ed fr om the web. (D) Help for eac h input field can be obtained by 
clicking on a “?” icon, providing users with a definition of the corresponding field. (E) Once completed, the form can be saved as a file (an example has 
been provided as Additional File 1 ). 

Figure 4: Maggot allows users to manage a data catalog in the designated local storage space . T he dataset search is divided into 2 parts: (A) a form 

almost identical to the entry form is provided to establish the search criteria using all user-provided metadata and (B) a table containing the default 
data sets. Only datasets meeting the search criteria will remain. Clicking on each of the columns in this table displays the datasets sorted accordingly. 
The column headers can be customized in the terminology definition file ( https:// inrae.github.io/ pgd-mmdt/ definitions/ terminology/ ). 
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ry. Whene v er possible and a ppr opriate, a contr olled vocabulary
hould be used and enfor ced. Ho w e v er, since it is impossible to
redict all scenarios in advance, Maggot allows for open fields for
ata entry over a long period of time. Any new entries can be reg-
lated either by the data stewards through additions to dictio-
aries or by the system itself. In the latter case, Maggot provides
elds wher e pr er ecorded options can be selected while still allow-

ng users to enter new entries . T hese new entries are immediately
ecorded in the system and can then be proposed for selection to
ther users or datasets [ 38 ]. 

Sharing metadata does not imply sharing data. Ho w ever, there
r e v arious ways to pr ovide access to the data themselv es befor e
heir distribution. One option is to install a file browser, either with
r without passw or ds [ 39 ]. Another possibility is to deposit all the
ata in the collective’s data center and include a link to this re-
ource in the metadata file. Maggot allows for data fr a gmentation,
eaning that data can be dispersed acr oss differ ent platforms,

atabases, and file formats. This allows data producers to spec-
fy resources, both external and internal, and centralize all links
o the data (Fig. 2 ). External resources should be specified using a
RL, with a pr efer ence for a permanent identifier such as a DOI.
ny URL that points to data and respects the FAIR principle can
lso be used. Additionally, in cases where local data management
s applicable, it is advisable to indicate the location of the data
f it is differ ent fr om that of the metadata (e.g., NAS unit or data
loud). By bringing together all r efer ences to multiple data sources
n 1 place, Maggot can function as a data hub. 

The distribution of data r equir es high-le v el metadata. It is cru-
ial to have the mapping file properly configured upstream so that
etadata can be cr osswalked fr om the original internal schema to

he schema of the target repository, which may not use all meta-
ata fields originally defined. Although Maggot is currently lim-

ted to 2 repository platforms (Dataverse and Zenodo), there may
e support for others in the future (e.g., Dryad [ 40 ] and RO-Crate
 41 ]). This also does not pr e v ent the r euse of metadata. It is en-
ir el y possible, for instance, to establish an internal metadata har-
 esting pr ocess to automaticall y populate another data source,
uch as the FAIRDOM-SEEK data management platform [ 15 ]. By
 hoosing Ma ggot, users ar e not r estricted to this system as they
an export the generated metadata to other formats and plat-
orms, whic h ensur es that futur e a pplications/services can still

ake use of legacy metadata, thereby avoiding data loss. Maggot
acilitates this by allowing data scientists and data repositories to
arv est data. Thr ough the OAI-PMH pr otocol, users can r etrie v e
ll datasets based on the DublinCor e sc hema, while the meta-
ata can be collected in JSON-LD format [ 42 ], whic h adher es to
he sc hema.or g standard [ 43 ]. This aspect is particularly critical
or linking metadata in the linked data domain and ensuring in-
er oper ability. Futur e r eleases of Ma ggot will support DCAT-based
arvesting [ 44 ]. 

High-le v el metadata alone are insufficient to fully describe a
ataset, and structural metadata are needed as well. For instance,
hen dealing with experimental data tables that are managed us-

ng ODAM [ 7 ], the structural metadata are provided in the “Fric-
ionless data pac ka ge” standard format [ 45 ], whic h enables data
sers to easily parse the data. As a result, this data package file
an be deposited in a data repository along with the high-le v el
etadata (e.g., [ 46 ]). It is important to note that Maggot only han-

les high-le v el metadata for ODAM r esour ces. Kno wing that with
DAM data, management also relies on storage space, perfect
omplementarity exists between these 2 tools, each managing a
pecific le v el of metadata. 
Another usage scenario for Maggot is the production of high-
e v el metadata that are directly pushed to a data repository with-
ut requiring a local storage. In this case, the dataset is not reg-
stered in the local data catalog. This allows users to utilize the

aggot web interface, thus benefiting from all its contributions fa-
ilitating the entry of metadata (including dictionaries, controlled
ocabulary, etc.) instead of the web interface provided by the data
epository. 

mplementation and Documentation 

eploying Ma ggot r equir es 2 infr astructur e components: (i) a
erver to host the web application and (ii) a data stor a ge space.
he serv er m ust be ca pable of running a Linux-based operating
ystem and support containerization using Docker. The latter fa-
ilitates easy installation and administration. The data stor a ge
an be local (e.g., NAS unit) or remote (e.g., cloud based). Data
ccess can be managed via the rclone tool [ 47 ]. 

Maggot is a web-based PHP application that uses MongoDB [ 48 ]
o index all metadata obtained by scanning the disk stor a ge at 30-

in ute intervals. In ad dition, Maggot utilizes several remote vo-
abularies (thesauri and ontologies) that it queries via API to facil-
tate r eal-time imports, r educing the need to manually update in-
ormation. For example, Maggot uses Twitter’s Typeahead library
 49 ], which allows data managers to easily implement a new vo-
abulary. The SKOSMOS thesauri and EMBL-EBI Ontology Lookup
ervice (OLS) have also been implemented in this way. While API
ccess to vocabularies uses a caching mechanism to speed up the
xport of metadata to other formats (e.g., JSON-LD) or to push to
 data repository (Data verse , Zenodo), this caching mechanism is
isabled when searching for a term by auto-completion in the in-
ut interface. As Maggot allows different vocabulary sources (e.g.,
ioPortal and EBI OLS), it is possible for 2 versions of the same
ntologies to coexist. Hence, the list of ontologies for each source
nd field needs to be specified with care to prevent them from
v erla pping. 

Additional documentation is available at [ 50 ] and within the
pplication itself, with detailed explanations of how the terminol-
gy should be constructed using associated vocabularies. 

onclusion and Perspectives 

aggot is a tool designed specifically for annotating datasets by
ener ating high-le v el metadata files that can be linked to stor-
 ge spaces. It addr esses c hallenges r elated to data or ganization,
ocumentation, stor a ge, and sharing of metadata in line with
AIR principles . By co v ering as m uc h of the r esearc h data life cy-
le as possible, Maggot ensures efficient and sustainable man-
 gement of r esearc h data and simplifies the adoption of FAIR
rinciples . T his enables organizations to increase the value and
ccessibility of their data assets. Additionall y, Ma ggot’s ability
o disseminate metadata based on standard (mac hine-r eadable)
chemas make it an important tool for the creation of the fu-
ure EOSC FAIR Data Web, part of the European Open Science
loud. 

To date, Maggot is primarily used on the intranet of organiza-
ions and r esearc h units for processing and managing different
ypes of data and metadata. Furthermore, efforts to build a com-
 unity ar ound this tool ar e underwa y (e .g., discussion blog, pro-

ision of se v er al configur ations for differ ent ar eas of a pplication).
his is intended to help users with the installation, configuration,
nd use of Ma ggot. Futur e r eleases will allo w exports in R O-Crate



An ecosystem for producing and sharing metadata within the web of FAIR Data | 7 

 U  

s  

c
b  

A

C
T

R
1  

2  

 

3  

 

4  

5  

 

6
 

7  

 

8  

9  

 

1  

1
1

1  

 

1  

1  

 

1  

D
ow

nloaded from
 https://academ

ic.oup.com
/gigascience/article/doi/10.1093/gigascience/giae111/7945442 by M

ED
IATH

EQ
U

E IM
AG

 user on 09 January 2025
[ 41 ] format and metadata harvesting based on DCAT. Additionally,
ther e ar e plans to implement centralized authentication mecha- 
nisms (SSO) to cater to the requests of multisite institutions such 

as universities. 

Availability of Source Code and 

Requirements 

� Project name: Maggot 
� Pr oject homepa ge: https:// pmb-bordeaux.fr/ maggot/ 
� Project code repository: https:// github.com/ inrae/ pgd-mmdt 
� Documentation: https:// inrae.github.io/ pgd-mmdt/ 
� Operating system(s): Platform independent 
� Pr ogr amming langua ges: PHP, python, JavaScript 
� Licence: GNU GPL v3 
� Maggot, RRID: SCR_025261 
� Biotools: https:// bio.tools/ maggot 

Da ta Av ailablilty 

Examples of metadata files are included as an Additional File , and 

snapshots of the code are available in Software Heritage [ 51 ]. 

Additional Files 

Additional File 1. Examples of metadata files along with corre- 
sponding definitions files within a ZIP file ( https://inrae.github.io/ 
pgd-mmdt/ ex/ maggot _ file _ examples.zip ). 

Abbreviations 

API: Application Pr ogr amming Interface; DDI: document, dis- 
cov er, and inter oper ate; DMP: data mana gement plan; EOSC: 
European Open Science Cloud; FAIR: Findable , Accessible , In- 
ter oper able , Reusable; JSON: Ja vaScript Object Notation; JSON- 
LD: JSON for Linking Data; OAI-PMH: Open Arc hiv es Initiativ e 
Protocol for Metadata Harvesting; NAS: Network attached stor- 
age. 
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