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@ Research Object Framework

Standards-based generic metadata framework

Bechhofer et al (2013) https://doi.org/10.1016/].future.2011.08.004 carr Y m ClCh Ine process able
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Data used and results produced Provenance and settings, People involved,
Methods used to produce /analyse that data ~ Annotations understanding & interpretation


https://doi.org/10.1016/j.future.2011.08.004

Workflow
f Eag I Howard Ratner,
Chair STM Future Labs Committee, CEOQ EVP Nature Publishing Group
Director of Development for CHORUS (Clearinghouse for the Open Research of US) STM
Innovations Seminar 2012

STM Innovations Seminar U.S. -
Reinventing Innovation

May 1, 2012

Washington DC, USA

Credit: S. Bechhofer et al, “Research Objects: Towards Exchange and Reuse of Dignal Knowledge,” 2010

http://www.youtube.com/watch?v=p-W4iLjLTrQ&list=PLC44A300051D052E5



"Unbounded” Objects
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A Metadata Object

that represents d

properties in common

across all research

artefacts types,

common PIDs and Container
metadata

A Digital Package Object
Type composed of many
interrelated elements that
bundles together and
relates digital resources of
a scientific investigation
with context.
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File folder
File folder
File

PNG File

SVG Document
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annotations

) manifestjson

Manifest

Inputs/Outputs Tools Nested Workflows Defautt Values
This workfiow is Open Source and may be reused according to the terms of:
ILICENSE
Note that the tooks invoked by the workflow may ha: ate foenses
Inputs
(] Type Title
reference File
pindel_insert_size Integer
cosmic_vef File (Optional)
dbsnp_vcf File (Optional)
strelka_exome_mode Boolean
normal_bam File
interval_list File
tumor_bam File
Steps
D Runs Label
fiter fp_filtercwl (CommandLine Tool) False Posttive fiter
varscan Woridl ow) Varscan Workflow
index index.owl (CommandLineTool) vef index
bgzip bgzip.owl (CommandLineTool) bgzip VCF
strelka stre strelka workflow
mutect Worklow) mutect paraliel workflow
combine combine_variants.owl (CommandLineTool) CombineVariants (GATK 3.6)
pindel word] ow.owl (Wordiow) pindel paraliel workfiow

Outputs

D Type
final_vef File
turtle || jsonld || rdfxml | svg

©2016-2018
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Doc
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267091727,
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mandLi
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ng:p

andLineBinding:p:
andLineBinding:p

cwles

{
"position": 1

CWL

"$bgzip.cwl/file"

stdout”,
#bgzip.cwl/bgzipped_file"

"$bgzip.cwl®

"class”: "CommandLineTool",
"label”: "Combinevariants (GATK 3.6)",
"baseCommand”: [

"/usr/local/bin/jdk1 45/bin/java",

"-jar",

"/usr/local/bin/GATK3. 6/GenomeAnalysisTK. jar",
Pdes

"CombineVariants"

"requirements": [

"class": "DockerRequirement®,
"dockerPull": "dbmi/gatk-docker:vi"
}

"arguments": [
"-genotypeMergeOptions”,
"PRIORITIZE",
"--rod_priority_list",

"mutect, varscan, strelka, pindel®,
n—on,

{

“"valueFrom": "$(runtime.outdir)/combined.vct"

}

inputs®: [

{

File",

yD
"inputBinding": {

:mutect”,

daryFiles": [
.thi"

"id": "#combine_variants.cwl/mutect_vcf"
"type File",

"inputBinding": {
"prefix": "

:pindel”,

.. https://view.commonwl.org/workflows/github.com/mnneveau/cancer-genomics-
workflow/blob/master/detect_variants/detect_variants.cwl
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@ Tailored metadata profiles to describe a RO

general purpose to drive scalable infrastructure

Overview Content Relations Quality Motifications History

Earth Science data-centric RO key requirements A Reload

x Target Analyzing gene deregulation in Huntington's disease with respect to epigenetic information does not satisfy checklist for ready-
to-release.

Research Object has title
Research Object has description

Research Object has creator .
Research Object does not have editor a I a e

Research Object does not have indicated purpose

Research Object has subject

Research Object does not have copyright helder

Data artifact is present (e.g., dataset, document, file, image)

One or more data artifact has no format indicated, including

hitp:Asandbox. rohub.org/rodlROs/HD_chromatin_analysis/broad_hmm_3 Poised Promoter bt
One or more data artifact has no filesize indicated, including
hitp:#sandbox.rohub.org/rodlROs/HD_chromatin_analysis/broad_hmm_3 Poised Promoter it
Research Object does not have access level specified

Research Object does not have DO

Manifest Profile
Descriptions

X X AxSxxASS

See quality history with RO Monitoring Tool

towards generic approaches ...

Container



@ Tailored metadata profiles to describe a RO

general purpose to drive scalable infrastructure

Identifiers: URI, RRI, DOI, ORCID
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Manifest Construction

https://w3id.org/ro/2016-01-28

Research Object ontology

Release 2016-01-28

This version:
https://w3id.org/ro/2016-01-28/

Latest version:
https://w3id.org/ro/

Previous version:
https://w3id.org/ro/2013-11-30/

Revision:
1.0.0-SNAPSHOT

Editors:
Stian Soiland-Reyes, University of Manchester
Sean Bechhofer, University of Manchester

Authors:
Oscar Corcho, UPM
Graham Klyne, University of Oxford
Khalid Belhajjame, University of Manchester
Daniel Garijo, UPM
Esteban Garcia Cuesta, iSOCO
Raul Palma, PSNC

Imported Ontologies:
OAI-ORE
Metadata

Includes wfdesc and wfprov
Basis of CWL and CWLProv

Time for a review....?
e.g. RO type to help tools..

This work is licensed under a license: Creative Commons Attribution 4.0 License.
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@) Container Profiles

ZIP Research Object Bundle 1.0
N 8 Specification for a structured ZIP-file, based on the ePub and Adobe
| UCF SPECificationS https://researchobject.github.io/specifications/bundle/

Specifies a file system structure for transferring and
i archiving a collection of files, including their checksums to
verify and validate content and brief metadata.

‘ https://github.com/ResearchObject/bagit-ro

Bttt X0

BIG

mechanism for serialization
and transport consistency,

capture identity, annotations and BAG of arbitrary
@. referenced
provenance of the resources

content

Big Data
D ATA collections

https://github.com/fair-research/bdbag
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Minim model for defining checklists

Shapes Constraint Language

Linked Data and RDF Shapes
Validate graph-based data against a set
of conditions

Gamble, Zhao, Klyne, Goble. IEEE eScience 2012,
http://dx.doi.org/10.1109/eScience.2012.6404489

Manifest Profile Description
general construction & validation tooling

e ro-show

validation

OFAILED MANIFEST VALIDATIONQ

validated against the following shapes:
workflow-modal:
Oprovenance-shape. tl
Ctaggregaie-shape.til
= Valua for maniest json property with path ‘mediatype’ and value img/svg+xml' is invald, (Should be aithar img/png or imgdpgl

preview
m- - — * RO pre-processingto mergeto
= AR single graph

e ® - RDF Shape that indicates to
follow links

* Bespoke validators [ unpackers
to iterate over the RO

profile structure

‘Workfiow-centric Research Object

+—cacT4Tel LA 5-4000-b53d-TaehB4 i 3ed e/
\ialidated Against workfiow shape-graph mode alisation.svg

+——visualisat

fothar profils specific infa to be inciudbd in futm rakasest]

[Lilian Gorea, Oluwatomide Fasugba 2018]


http://dx.doi.org/10.1109/eScience.2012.6404489

%) Research Object drivers

Exchange & Commons

Preservation and fixed point publishing

Reproducibility and execution

Active “release” research

Goble, De Roure, Bechhofer, Accelerating Knowledge Turns, DOI: 10.1007/978-3-642-37186-8_1
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@ NIH Data Commons

CANCER GENOMICS CLOUD

SEVEN BRIDGES

Cancer Research
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A Research Object Gaps

RO Profiles

Community fragmentation
— Templates & Standard types

Digital object

General tooling Communty initiatives (e.g. GEDE)

— Construction, Validation, Viewing

Handling RO composition
— Nesting, Complex & mixed types

— Less flexibility -> easier tools ———
Seeding critical mass

Specification

RO Life cycles stewardship
— Fixed snapshot
— Living objects
— Rot, mutations, cloning
— References

Driver

RO Circulation
— Credit, tracking
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