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Abstract 

We highlight recent developments and approaches in the ResearchObject.org community. Research 

Object, originally proposed in [1] and since developed and expanded on [2][3], is a framework by 

which the many, nested and contributed components of research can be packaged together in a 

systematic way, and their context, provenance and relationships richly described. Research Objects 

(ROs) define ontology-based mechanisms for richly describing the contents of container manifests, 

and the relationships between them.  

Update on the specification 

In brief, a Research Object has two major components: 

• A container mechanism for the components (embedded or externally referenced). Containers 

generally take two forms: (i) general portable packaging frameworks such as Docker, BagIt, Zip, 

Singularity and Conda; and (ii) bespoke platforms whereby the RO model is incorporated in the 

infrastructure, such as the ROHub [4]. Container profiles map the manifest metamodel to the 

container implementation, such as for BagIt [5] and for zip [6]. 

• A manifest of metadata that identifies and aggregates content (local and external) and support 

the attribution and provenance of each resource for credit and right versions. Rich annotations 

facilitate the use, re-use and interpretation of its contents, and provides an extensibility point 

for community-driven standards. Manifests are constructed by using established web standards, 

infrastructure and identifier schemes expressed as Linked Data or JSON. A collection of 

vocabularies and ontologies define the metamodel [2] used to describe the aggregation 

structure of the ROs. Manifest content profiles use domain ontologies to provide the 

application, type or task-specific content of those ROs: notably checklists of what should be 

there but also the provenance of where it came from; versions tracking evolution; and 

dependencies of what else is needed.  

In this presentation we outline features of the latest specifications (https://w3id.org/ro/2016-01-28) 

and highlight approaches to container profiles for BagIt [5]. We highlight developing work on general 

approaches to encoding manifest content profiles using Linked Data and RDF Shapes in order to 

support general validation tools (https://github.com/researchobject/ro-show). Finally we will 

introduce alignments with key metadata discovery mark-up schemas BioSchemas 

(http://bioschemas.org/) and DCAT2 (https://www.w3.org/TR/vocab-dcat-2).  

https://orcid.org/0000-0003-1219-2137
http://researchobject.org/
http://researchobject.org/
https://w3id.org/ro/2016-01-28
https://github.com/researchobject/ro-show
http://bioschemas.org/
https://www.w3.org/TR/vocab-dcat-2
https://orcid.org/0000-0001-9842-9718
https://orcid.org/0000-0002-5872-3573
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Update on the Community adoption 

Research Objects are designed to: be tailored to be domain or type specific; work at many levels of 

granularity, with their own identifiers, citation metadata; and be snapshots or living to suit their 

place in the research lifecycle. The potential benefits of rich metadata coupled with portable 

containers include: 

• Exchange & Commons: The transfer of knowledge, data and results between the services and 

actors and the development of RO Commons to enable reuse and sharing. References to remote 

content allows for access management due to privacy restrictions or data scales.  

• Preservation: Snapshots of state of a collection of resources for fixed-point publishing. 

• Reproducibility: Describing the structured collection, its components and its context in a rich 

enough way to support inspection and interpretation by people, and re-execution and 

comparison by computational machinery. 

• Active “release” oriented research: Accumulating metadata to reflect versions, new 

configurations of content, evolutions, relationships between objects, and metadata reflecting 

who has added to the object or used it.  
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Workflows [3].  
Common Workflow 
Language [7 ,8] 

ELIXIR 
EOSCPilot 
BioExcel 
CWL 

Any 
Piloted in Life 
Science, 
Biomedicine & 
Astronomy 

Workflows ☑ ☑ ☑ ☑ 

Big Data 
management. 
BDBags [5, 9]  

NIH Data 
Commons 

Any 
Piloted in 
Biomedicine  

Big Data ☑    

STELAR Asthma eLab 
[10] 

Farr Institute UK Biomedicine Data & Stats 
Analysis 

☑ ☑ ☑  

GigaDB [11] 
SOAPDenovo2 
pipelines [12] 

GigaScience Publishing 
Life Sciences 

Data & 
Workflows 

☑ ☑   

SysBio packaging 
[13] 

FAIRDOM Systems 
Biology 
 

Data & 
Models 

☑   ☑ 

BioCompute Objects 
[ 14] 

FDA Biomedicine Workflows ☑  ☑  

Metagenomic 
pipelines [ 15] 

ELIXIR Life Science Workflows ☑  ☑  

Earth Science. EVER-
EST [16] 

EPOS Earth Science Data & 
Workflows 

☑ ☑ ☑ ☑ 

Table 1: Snapshot of RO community efforts 

https://www.commonwl.org/
https://www.commonwl.org/
http://bd2k.ini.usc.edu/tools/bdbag/
https://www.herc.ac.uk/case_studies/asthma-elab-stelar/
http://gigadb.org/
http://isa-tools.org/soapdenovo2/
https://fairdomhub.org/
https://osf.io/h59uh/
https://www.ebi.ac.uk/metagenomics/
https://www.ebi.ac.uk/metagenomics/
https://ever-est.eu/
https://ever-est.eu/
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Since 2010 a RO community has emerged to build on the specifications, for different disciplines, 

types and tasks. A summary of some of the work is given in Table 1. ROs were developed in full for 

workflow preservation in the EU project Wf4ever (http://www.wf4ever.org). That driver still 

dominates, as do the Life Sciences and Biomedical disciplines. 

In the presentation we highlight trends in the community and identify gaps, notably in general 

tooling for RO construction, validation and viewing. We also preview RO-based standardisation 

efforts such as the IEEE P2791 BioCompute Working Group (http://sites.ieee.org/sagroups-2791/). 
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