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The Research and Information Lifecycle
INn Earth Science

A continuous, iterative and dynamic process followed by scientists for conducting, validating and
disseminating scientfific knowledge
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The Research and Information Lifecycle
INn Earth Science

Data and process intensive: increasingly consuming and generating a variety of digital resources ->
need to i) capture the lifecycle and ii) provide single-entry point to resources involved
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Research in data and process
INfensive disciplines

® How fo provide a single-entry point to all the related resources ¢
® How o capture the lifecycle of scientific investigations ¢
®m How to validate and disseminate scientific knowledge ¢

m How 1o preserve the scientific knowledge for their reuse?




-/ Publish

Electronic
paper

not sufficient to communicate and
share information about research
investigations, as recognized by
researchers and evidenced by OR.

Open Research movement: Openly share the data of your experiments



Research objects goal: Account, describe and share everything about

Research objects

your research, including how those things are related

@ Enabling reproducible, transparent research.
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Unique identifier, e.g. DOI
Hypotheses

Data used and results
produced

Methods employed to
produce and analyse data
Scientific workflows
Implementing such
methods

Provenance of their
executions

Versioning information
People involved in the
investigation

Annotations about these
resources

#RO HUB experiment


http://www.researchobject.org/

Vi.

Why research objects

To organize and describe the resources, materials, and methods of an
investigation

To share your research materials with other scientists at discrete milestones of
your investigation. Uniquely identified by an URI, pref. as a DOI
(RO as a social object)

To enable reproducibility and reuse of scientific methods
To be recognized and cited (even constituent parts)

To preserve results and prevent decay
(curation of workflow definition)

To provide evidence to findings claimed in scholarly articles
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Representing research objects: The RO Model

m RO = ORE + AO + vocabularies

m Object Re-use and Exchange
(OAI-ORE)

m Describes aggregations of resources
m data, metadata, papers, etc.

ro:Manifest

ro:Resource

" ore:isDescribedBy

-

-
oa:hasTarget

ore:aggregates

ro:Research Object ]

N

wfdesc:Workflow ) N ]

. . -
ro:Annotation |« {
— Annotation graph
oa:hasBody

ro (aggregation and annotation)

widesc (workflow description) =
wiprov (workflow provenance)

roevo (evolution model)

Annotation Ontology (AO)

m Associates RDF metadata
descriptions with resources

Generic and domain-specific
vocabularies

m Used in annotation bodies to provide

minim (Minimum information model) information about resources

RO primer: http://widever.github.com/ro-primer
RO specification: hitp://wf4ever.github.com/ro

WSF‘

m |nvolve types, dependencies,

descriptions | ﬁ
Yomantic (A) Nod Q6P PROV-O
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= The RO o ntology stack

Research object (ro)

Workflow description (wfdesc)

fdesc:WorkflowInstance

Workflow provenance (wfprov)

widesc:hasSubWorkflow ..

[ ore:Proxy J

[ ore:AggregatedResource ]

ore:Aggregation ]
£\

ore:aggregates

/

[ ro:AggregatedAnnotation J

ore:proxyFor

ore:describes

ro:ResearchObject

ore:isDescribedBy

ro:FolderEntry ] [ ro:Resource

oaxl hasTarget

ore:proxyin

ro:entryName

ro:Folder

dct:creator
oa:Annotation oal hasBody \
rdfg:Graph

ore:ResourceMap ]
A

E foaf:Agent

RO evolution (roevo)

ore:aggregates

ro:ResearchObject

widesc:Process

widesc:Workflow

prov:wasGeneratedBy

widesc:Parameter

wldesihasWorkﬂowDetinmon

wiprov.describedByParameter

widesc:WorkflowDefinition

wiprov:describedByProcess

wiprov:ProcessRun

wiprov:Artifact

wiprov:describedByWorkllow

widesc:Process

widesc:hasimplementation

=[v ‘widesc:Artifact l
vV
@dﬁgc:i’rooesslmplementation}

wiproviinteractedWith

foaf:Agent
wiprov-wasPartOf
wiprov-waslnitiatedBy
wiprov:WorkflowRun //

RO for Earth Science (roes)

wiprov:wasEnactedBy

wiprov:WorkflowEngine

wifdesc:Configuration

i =

Tl = o

<<UnionClass>>

<<equivaigntClass>>

v

m!vw‘bassn ’ Resource J

r‘ = b
roevo:SnapshotRO o / ”ﬂ?ﬂmﬁfiﬁ"

\ Eni ' roovovias /

\ o ChangedBy /
P"’“‘""‘D"”""”F"”“ \ roevo:ChangeSpeci }
roevo:ForkedRO Iy prm hadonalnalsource cati {
QuotedFrom | Toevorrelated
Rosoutco

W"BY ] provawasAavisicaFrom ) '

foevo. nasArchm

roevo:ArchivedRO |

/
foovo: "‘“5““!’ > roeva.h#(}hange
prov:Agent provvasAfiibu
tedTo
roevo:Change
| provwasGerera
provavasAssociated ted8y mvamewws
With Change

roterms:Example
Run
roterms:
B L i oncluslon [ Hypothesis ]

rnevo Addmonr ] roevol Rsmoval

|
- \:] — Pmmsprmss

wrprov WorkflowHun

roterms:defaultvalle
roterms:exampleValde

roterms: roterms:

ProcessValue ResearchQuestion

—
— T

: roterms:
Rl Skotch J MeetingMinutes J

wiprov:usedinput
T

wiprov:Artifact -
i =
wiprov:wasOutputFrom
co:Collection
ent:Content

wiprov:ProcessRun -
prov:Entity

Emphasis on Geo, access rights and IP policies
https://github.com/wf4ever/ro/tree/earth-science
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Earth Science extensions (1/3) a

m RO model should cover metadata regarding

Geospatial information

m Coordinates of the region relevant for the RO and the observation it represents
Time-period coverage

m |ndication of the time span covered in the observation

Data access policies

m Detailed information for controlling access to the RO and its res% {geo:SpatiaIObjectJ

Intellectual property rights R

m Detailed information about for licensing ' [ geo:Feature geo:Geometry J
and attribution derlicenss 4§

General metadata relevant to ES
m E.g. the main scientific discipline of the RO,

the size and format of the resource aggregated,

the RO submission date, odrl:Polic
its digital object identifier (DOI),

the main target community, etc.
odrl:assignee

owl:Thing det:Rights

odrs:RightsSta
tement
odrl:Asset

odrl:target

geo:hasGeometry

X
[ sf:Surface J [ sf:Point J
S
[ sf:Polygon ]




-
This project is co-funded by
the European Union

Earth Science extensions (2/3)

ore:aggregates . .
roes:DataResearch m We also defined different types of
‘}\[ - | FTyp
widesc: |  \Arifact research objects according to the
Process ? .
,oesﬂesea,ch?,oductj purpose and hence the kind of the
gre:aggregates ResearchObject \ resources it would aggregate:
roes:ProcessResearch .
[ Object = Workflow-centric

ore:aggregates

wf4ever:Workflow
_ResearchObject

m Data-centric

ro:ResearchObjectJ

roes:CodeRe
( searchObject

ore:aggregaie
= wfdever:
__Script

m Research Product centric

m Process-centric

E)es:ServiceRes .

__ earchObiject m Code-centric

ore:aggregates roes:Bibliographic 1 _ 1
KZ/ [ oo ] = Service-centric

roes:Discussion " Bibliogrophy-cen’rric
__Service ore:aggfegates ResearchObject

m Discussion-centric

ore:aggregates

dct:Bibliographic
Resource
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Earth Science extensions (3/3)

u A|SO, we mOde eXTeﬂSIOﬂ TO The Live @ Fork © Snapshot Archive Changes
evolution model:
E N Oddiﬁon o su ppOrT SnCIpShOT and Live 01/24/2014 - Raul Palma: Lumonisity case study
releases, it was requested support for || snapshot 01/24/2014 - Jose Enrique Ruiz: Title: Not set
forking to facilitate creation of new
reseOrCh ObJeCTS from eXISh ng ones, e'g ! © Snapshot 02/14/2014 - Jose Enrique Ruiz: Lorem ipsum dolor sit amet, consectetur
to extend and build on pre\/ious work, or adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
to ‘|'ry alternate lines of work Fork 02/15/2014 - Wiliam Davis: Lorem ipsum dolor sit amet, consectetur adipisc||
sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
O
) Snapshot 03/19/2014 - Jose Enrique Ruiz: Lorem ipsum dolor sit amet, consectetur
Lmﬂeseamhomed] adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
L.
roevo:hasArchive e
roevo-LiveRO Lroevo:ArchivedRO] Snapshot 04/19/2014 - Raul Palma: Lorem ipsum dolor sit amet.

roevol asSanshot /

ﬁoevo:SnapshotRO} /

roevo:ForkedRO
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Exemplory RO Ilfecycle
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*Observation starts N N :
*An Earth Scientist & *Preliminary results are = . *Observation (RO) .
creates a Live RO to ;Zf:“ obtained . . validated by the b
aggregate all the .’,"; *The Earth Scientist : N community N
relevant data, VM = produces a technical 5 o | *Final versién archived »
templates, etc. i report with the current : : *Archived RO created .
*A temporary id is Scientist results of the N . | *versionOf ROEVO .
created observation . @ metadata generated :
*Collaborators ____________;____ ___:________:___
contribute to the ° . ° . ot ;
) Snapshot RO <<copy>>e copy, filter>>e . . *Another Earth Scientisits continues

observation by . N the line of research
adding or modifying e . N *The previous RO is forked and a
resources in the RO f;& . . new one is created

;;, . :. *The whole RO lifecycle starts over

= <<versionOf>> R : . .:::cigit;zaelclivé;h:h::L\J‘\:gﬁgscggﬁ e

\\\ . °
- . \ . .
Scientist °Thhe EdS (dEI:ciseslthe w;:rk is r)eady to be published or <<versionOf>> \\ E o ;IZ:dr;]::a;i?ea::idR? the
e __| share click release button ______\__.__;'__
. *New snapshot created. versionOf ROEVO metadata \ o N ®
Archived RO generated - cccopy fiter § 8
.Ig)gl assigned by ROHub replaces temporary id in the and curates>> v e

*RO visible by Google Scholar or Microsoft Academic
through ROHub and the VRE portal (visible web site at
] the portal with the released ROs needs to be in place)
*CitedBy metadata monitored and extracted from
Google Scholar or Microsoft Academic periodically and
added as metadata to the RO

DataCite

FIND, ACCESS, AND REUSE DATA




Exemplary research object (seo
monitoring use case)

(ore:Aggregation ) (ore:ResourceMap)
( oa:Annotation )

G)re:AggregatedResource

dfs:subClassOf

rdfs:subClassOf

rdfs:subClassOf rdfs:subClassOf

rdfs:subC|assOfZF
(ro:ResearchObject) Go:AggregatedAnnotation) ( ro:Manifest )

rdf:Type rdf:Type
i Zr ore:djybes_A\yp /f rdf:Type

|__maxent. @eaMonitoringm J l Lro/manifest.rdf]
‘ wfprov:WorkrowRun) - — TN
monitoring_

ore:aggregates
/Nk run_bundle Sareg

wfprov:describe
ByWorkflow /
wa4ever Dataset )
Namespaces ! CWC_Bari.csv
rdfs: RDF schemd wiprov:usedinput

(wfl ever: Comman

ro:Resource )

( wfdesc:Workflow

& | sea_monitoring_
maxent.t2flow

ore:isDescribedBy

\ foaf:Agent
dct:creator Federica | T
: Foglini
\l Annotation1
¢ dct:title “Deep Sea Habitat Suitabilty Model”

Annotation2 “05 April 2016 13:16”

dct:created

roterms: RO Terms ontology - X | Final results.7z
geo: OGC GeoSPARQL vocabulary wfprov:wasOutputFrom

sf: Simple Features Geometries vocabulary
odrs: Open Data Rights Statement Vocabulary
cito: the Citation Typing Ontology

Annotatlon6) cito:isDocumentedBy

T~

“Habitat suitability model.pptx”

foaf: Friend of a Friend ontology 3
\ LineTool ion o A .

dct: Dublin Core m\etadata schema maxent ZIp AnOtat on3 dct:description ";.thlf R? ;vel-id:;vf the MtSFD %
ore: Object Reuse and Exchangemodel o ) P\ \ ( -2 Annotation4 j—_—____¥%_ '"@caor’ _(_ ? _' = _afe_a )_ =
oa: Open Annotatiomdata model @4ever:Document)suitabiIity geo:hasGeometry POINT(@1.11148, :
. |
prov: Provenance or?to.logy model.pptx Annotation5 16.8554) 1
rdf: Resource Descriptidp Framework vocabulary . tedALTi :
ro: Research Object Core ontology roterms:Sketch AnnotationG}M____Ti» “15/06/2016" :
wfdesc: Workflow Description RQ ontolo outmaxent.pn ( J
wiprov: Workflow Provenince\i?) ohtoLoZ}),/ e nnotatlonGJMpyn i “CNR” |
wfdever: RO Wf4ever ontolo ~ \_ foterms:Results ) ( notation6 :
;TR nnotatio dct:audienc “Land Monitoring VRC” I

:

|

|

|

|

|



And what is the existing RO supporting
technology ¢
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,’#ROHUB

Research object management platform

® ROHUB comprises both

» o backend service (RODL), implementing and exposing the

set of APIs

m g reference web client application (ROHUB portal),
exposing the research object functionalities to the end-
users.

m Combination of digital libraries, long
term-preservation and semantic
technologies

REST AP o ap, RoEVO API,..

Controller

m First released in 2012 PSR A -

&= | =
. e s rm

I i ™
Palma R., Corcho O., Gémez-Pérez J.M., Mazurek, Do o2 | L - Solr@ Y \?\ MysaC
C., “ROHub - A Digital Library for Sharing and Lo S B N & Yena
Preserving Research Objects”. Poster Proceedings b
of iPres 2014. File System

)y Cloud Storage

"~ Long-term Preservation s

;ﬁ:onua

Research area:

Status:

Creation date:

Life cycle:
Uploader:
Credits:

Title:

Description:

Completness:

Share link:

Sketch:

SPARQL Endpoint

Preservation
components

Quality Monitoring
Notifications

Fixity Checking

components

SHARE ™~  FONTSIZE | EN PL Raul l m

HOME ABOUT ACTIVITY EXPLORE DISCOVER MYROS PEOPLE SUPPORT

Look for the keywords or find person
[eoen ]

Need help? Learn how to browse Research Objects ...

Content Quality Activity Life cycle Relations Citations Reference

Physics: Universe sciences

LIVE
Tue Apr 052016

Snapshots | 2 | LIVE(forked) | O @ See the life cycle

http://ffoglini.livejournal.com/
NOT AVAILABLE

Deep Sea Habitat Suitabilty Model

In this RO we derive the MSFD indicator 1.5 (Habitat area) to assess the biological diversity descriptor. To do this in deep sea environment, the

scientist (user) needs to implement a habitat suitability model.

80% | Check the quality

http:/sandbox.rohub.org/rodlfROs/SeaMonitoring01/

:tes: 104 | Check the content

Toadd a comment, Sign in

All comments ~
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High-level features (1/2)

» Holistic research object management platform, enabling

m scientists throughout the research lifecycle to create and manage high-quality
ROs that can be interpreted and reproduced in the future

= o reference, share and preserve scientific findings, campaigns, and observations
related resources, including internal ones, links to external ones as well as other
ROs (nested ROs)

= o collaborate with colleagues and to discover new knowledge through different
advanced exploratory search interfaces that exploit RO metadata (both explicitly
provided and automatically extracted from its content)
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High-level features (1/2)

m Holistic research object management platform, enabling
= To manage the RO evolution including the ability to generate snapshots, releases and forks

m {0 publish the associated work and assign it a DOI for getting citations
® 10 monitor and follow the status of a particular work and to get notifications about its progress
m {0 find researchers relevant in a particular domain, e.g., for possible collaborations or reviews
m To supports different user roles

m Scientists, students and enthusiasts

m |[ndustry

m |nvestors
m Publishers
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Workbench

The Taverna Suite of Tools
Workflow Repository

ﬂaxpen’mem
i

Workbench Taverna Lite

E Workflow Engine @

3 Workflow Provenance | Workflow Server
8 = )
BiodiversityC "ﬁ @ =\

Activity and Service Workflow
i ter
¢ Plug..ln Manager Components @n Se:g’on
£ i UNICERE
[

Java
@ j] = i Secure Service Access
{ i OAuth1 & 2, userame/password,
o = J certificates.

ROHUB 3 .
Inferoperabillity wit

via RO bundles

Web Portals / Gateways

BT =
— sy

- @
Virtual

Machine O
Command

Line g

Prog

A e
APls (5 05Gi

Client User Interfaces V et g it
¥ ot o
0 i i
99‘{'5?“,5,1‘1" S
g
Plcrepel
Third Party Tools P o

Upload a resource

Resource type © Alocal file
A web resource

Resource type Workflow
Workflow Process
Dataset
Document
Image

Fileto upioad | Choose file test-bundle.bundle.zip

Is this an RO bundle?

#QOHUB HOME  ABOUT

external systems

ACTIVITY  EXPLORE

DISCOVER

MYROS

PEOPLE

SUPPORT SHARE =  FONTSIZE | EN | | PL Siqnin-

Look for the keywords or find person Q

Need help? Learn how to browse Research

SEAMONITORING-CNR-TESTING-SEA_MONITORING_MAXENT_V6.BUNDLE

Overview .= = . Quality Activity Life cycle Relations Citations Reference
home 9 . :
Resource information
[ _—..
o emedaes

Mama  wirldlow wfhindlo

SEAMONITORING-CNR-TESTING-SEA_MONITORING_MAXENT_V6.BUNDL

Overview .i=.

Quality

Activity

Life cycle

Relations Citations Reference

home > outputs >

h output_link.txt

0 . .
> Resource informatior

+ & z 4+ @& B

Name: output_linktxt

| output_link.txt ~

https://box.everest.psnc.pl/seafhttp/files/
303de@b7-44b3-4275-87dd-3c7dc2cf4824/maxent-

output7129193146824760280.z1ip
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Behind the scenes
A full suite of RO APIs provided by ROHUB and other RO services

The RO API suite includes several ;#RQHUB
specifications for managing different (rocmin ([ ontaen ) e ) (205008 (222 fronmeme] (25350 ) fret o] o]

aspects of ROs. The two main APIs are:

* RO API enables the storage and retrieval of ROs and
their aggregated resources, as well as annotating

them. hecklist APT Stability AP WF-ROAPI|  RecommenderAPI, [Scholarly API] [EnrichmentAPI |
. [JcCheckl'ist L] [J Stabilicy j JERO, Recommendation Scholaty, l} RO Enrichment
* RO evolution API enables to record the Byalustion Byalustion tenefopmation sommications| |
transformation of ROs based on their lifecycle, and

[ _ROAPI _ |OpenSearch API][ ROEvoAPI | User MgmtAPI |'Access controlAPI: Notification API|[ SPARQL |

.........................

to access the history of their evolution

Other APIs include: checklist, stability,
recommendation, workflow runner, WF-RO,
user mgmt, notification, access control, search
(OpenSearch)

Ftomge & Access Components Preservation Components

‘ ZUE
o
s o
i C
< w

Eél Palma R., Hotubowicz P., Page K., Soiland-Reyes S., Klyne G., Mazurek C. A Suite of APIs for the Management of
Research Objects, Proceedings of the Developers Workshop, ISWC. October 2014.
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;ﬁROHUB

The RO user interface — ROHUB portal

m Fully fledged interface for the management of research
objects, exposing the services functionalities to the end-
users

;#R’OHUB HOME ABOUT ACTVITY EXPLORE DISCOVER MYROS PEOPLE  SUPPORT SHARE - FONTSZE | EN| |PL ;ig.,i,,m

® A new portal currently under development following
the concept of visual components

ROHUB

Home Browse My R Objects  SPARQL Endpoint  About Look for the keywords in annotations

£iE

Research Object Digital Library

Create and preserve your Research Objects.

What are Research Objects?

Mulidimensional digital obiects that encapsulate essential information The ROHub stores Research Objects Latest news 01730/2014
about experiments and investigations to faciltate thelr reusabilly,
reproducibllity and better understanding.
Many RO's have been created from existing workflows in WF&Ever in brochure of Success stories in Wielkopolska region,
They comprise scientific assets, including data used and produced, " i
methods employed (e.g., scientific workflows), provenance and setting myExperiment or from new experiments by scientists in the presented in event for the launch of H2020 in the regio
information, people involved and annotations about these resources. - . : .
’ p
Sae also Hiip /A, chobisct org/ bioinformatic and astronomy domain as part of the Wf4Ever project.
Read more
) Recent * Featured
1. INGVAutomaticExperiment-6/ by Elisa Trasatti, Saturday 09:10 1. musicStudy-5/ by Raul Paima, 29 July 2014 14:47
2.a/by 2. HD_chromatin_analysis/ by Eleni Mina, 30 August 2013 18:02 Gain new oportunities
hitps://me.yahoo.com/a/guicizcchabs 1 ANakFx6TOWFFEQQTIGE Y
hUOZeGaAtAJsZKdsncPDubyty9BTgDOXUXKRK-#07686, Friday 3. Packd05/ by Wr4Ever Test User, 24 April 2013 07:41
20:39 - .
L 91 Create, manage and preserve research objects H 93 Assess and monitor research objects quality

3. pippobaudora/ by pippo baudo, Friday 20:36

Find other Research Objects o Sign in 1o create your own
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But there are other user interfaces...

RODL can have other client applications, e.g., VRC portals, collaboration
spheres, command-line (ro-manager), myExperiment (alpha),...

< C @ @ Not Secure ever-est.services.meeo.it/seamonitoring/ Q W 3

&« C 0O [O Not Secure  alpha.myexperiment.org

everest

Development of ncators of scasyste.
A red hering from the Oressnd (ICESA.

A roviom of Hakan rasearch on kao.

Virtual Globe Search = t myExperiment makes it easy to find, use and share scientific
Identifier . .
my experl men workflows and other Research Objects, and to build
Title communities.
Creator
All 4| Search
Status Live =
Date To O 3
From a e First time visitor? Try these videos:
Project Introduction
Description H Proi u ple.sh
Y " ro config -b /usr/workspace/wfdever-ro-manager/src/roconmand/test/robase
~r http://calatola.man. poznan. pl/ robox/dropbox_accounts/1/ro_containers/2
o R [ | e | -p d41d8cd98700b204e9800998ecB42Te
. - T . -u Test user -e testuser@example.org
€ C O O everestexpertsystemiab.com/soheres/ndex i k Find Workflows. ——

ro configuration written to /Users/graham

e v
¢ LAl
€0 Share Your Workflows and Files [ES==w] mkdir: rocommand/test/robase/test-create-R0: File exists
Research Objects Scientists + cp: /ro-test-1/x: No such file or directory
- I e ro create "Test Create RO" -d “rocommand/test/robase/test-create-R0" i “R0-id-testCreate"
sea earch a scier fali & Find People and Make Friends ro status -d “rocommand/test/robase/test-create-R0"
Utlitade: 56.21°N Longitude: 25.92°E EI Research Object status
iice: 56. ongitude: 254 e) % Create and Join Groups Aboutm identifier: RO-id-testCreate, title: Test Create RO
creator: Test user, created: 2011-09-15T15:12:17
bject # Build your Profile and Reputation Jointhe  paen: /usr/workspace/wfdever-ro-manager/src/roconmand/test/robase/test-create-R0
Details e - myExperim¢  uri: file:///usr/workspace/wf4ever-ro-manager/src/rocommand/test/robase/test-create-R0/#
Welcome to the Sea Monitoring page powered by the EVER-EST Virtual Research E R Tag and Rate things description: Test Create RO
syl Mirhimitnen £ ForD 1o 1ist -d "rocommand/test/robase/test-create-R0"
YYou can browse and view some data and results but to be able to exploit the full VRE ‘Al species in e Medteranean Se. D Write Reviews and Comments Give us test-create-R0/.ro/manifest.rdf
FiBH STOCK INOICATORS - test-create-RO/README-ro-test-1

test-create-R0/subdirl/subdirl-file. txt
test-create-R0/subdir2/subdir2-file. txt

: ro annotate rocommand/test/robase/test-create-R0/subdirl/subdirl-file.txt title “subdirl-file.txt title"
T R 05 ST, 2O R ro annotations -d “rocommand/test/robase/test-create-R0/subdirl" rocommand/test/robase/test-create-R0/subdi
file:///usr/workspace/wf4ever-ro-manager/src/rocommand/test/robase/test-create-R0/subdirl/subdirl-file.txt

title: subdirl-file.txt title
ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt type “subdir2-file.txt type"
ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt keywords “subdir2-file.txt foo,be
ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt description "subdir2-file.txt des
ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt format "subdir2-file.txt format"
ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt title "subdir2-file.txt title"

tore Information

Alien species In the Mec

contribution to the application
Marine Strategy Framework Dir
2. Introduction trends and path

About

MSFD). Part
&

Main topics: species, shelfish, bydropomcs
‘Areas of knowledge: botary marre biokogy, 0008y

- ro annotate rocommand/test/robase/test-create-R0/subdir2/subdir2-file.txt created “20110914712:00:00"

209 308 ro annotations -d "rocommand/test/robase/test-create-R0/subdir2" rocommand/test/robase/test-create-R0/subdi
A e file:///usr/workspace/wf: - ger/src/r test/robase/test-create-R0/subdir2/subdir2-file. txt
Femberof sk spaciescomruns o e, by 23 tpcispr o type: subdirz-file.txt type

6 species per year for fish, The dormin

title: subdir2-file.txt title
format: subdir2-file.txt format

(5175??: coaro #roHus
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xemplary use case

m Study: predictive habitat mapping of cold-water coral (CWC) in the Bari
canyon

m Relate species occurrence data (CWC distribution) with environmental predictor
variables (EGVs = Eco-geographic variables)

m Explain the conftribution of each environmental variable to the species distribution
® Produce continuous maps of potential species or habitat
= Automatize this process by formalize it in a scientific workflow

1.Data acquisition

Bathymetry

- =200 m

S 1047 m

3.Model applications
Predictive habitat maps Marine planification tool
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xemplary use case

= Requirements:
m To search high resolution bathymetric data, and other data, e.g., CWC occurrences data
= To run a high quality model to obtain a reliable map of habitat suitability for CWC.

m To share the results with colleagues from different institutions at the Marine Strategy Framework Directive
(at different points in time)

® To reuse the model in different locations, and to re-run the model after 1year using new data (same
location)

= To preserve the results and to publish methodologies and final maps
= To collaborate (colleagues should be nofified), follow and keep track of the study lifecycle

= Limitations:

= No reference site where a scientist can find publications on this topic, workflows executing the models,
links to the data to be used and results (to mention a few).

m No specific repositories that are used to preserve and reuse all this information
= No information about the quality of the models and the methodologies described in the paper.
® Big lack of communication and synchronization during the study lifecycle
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se case: overcoming existing limitations...

m ROHUB enables scientists to encapsulate the data, provenance of workflows executions, results,
documentation and other resources related to the particular study through a single information unit

Create an RO from ZIP

Where is the ZIP archive? (@ Afile on my disk
O A web resource

Create RO
RO identifier ntifier
Title title
Description
4

RO Type Basic Research Object -

Research area Natural sciences -
Template Aworkflow-centric RO -

Cancel n

Upload a resource

Resource type (-] A local file
A web resource

Resource type Workflow
Workflow Process
Dataset
Document
Image

File to upload Choose file O file chosen

m Cancel

SEAMONITORINGO1

Overview _ Quality Activity Life cycle Relations Citations Reference
Actions

home > documents

Name Created Details Creator Action

D 152278-f.doc 1 04/14/2016 http:fiffoglini.livejournal.com/
D GeaHAB2016.docx 1 04/14/2016 http:/iffoglini.livejournal.com/
D Habitat suitability models for BARI canyon_2.pptx 2 04/05/2016 http:/{ffoglini livejournal.com/
D How_to_use.docx 2 04/05/2016 http:/fffoglini.livejournal.com/
D The-cold-water-coral-Lophelia-pertusa-Scleracti.. 1 04/05/2016 http://ffoglini livejournal.com/ °

"152278-f.doc" details

x
Description: Mot set
Type: Not set
Size: 36352 KB
Created on: 04/14{2016
Uploader: http://ffoglini.livejournal.com/
URI: http://sandbox.rohub.org/rod|/ROs/SeaMonitoring01/152278-f.doc
Sketch: No image available Hide detaills ~

Number of annotations: 1
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m The scientist (& collaborators), then, can search for other research objects aggregating
relevant resources that can be re-used, like potential input data, the processes, or other
related resources, to reference them from the new research object

Filters Research Objects List
Results: 2564 Research Objects Scientists
Rescarch amsa Ol _He;uhsorlpage: o o search a Research Object...
BEED [m][=] Sorted by: [ Creation date: Descending + o] volcano search a scientist/specialist..

Type a research area name

> 0 Nt s Py ———
+ [] Engineering and Technologys i~ s
1 Medi i Status: LIVE -
'O Medical and Health Sciences NO TITLE FOUND OR ERROR DURING PROCESSING 1 . Voleano Gource Mogsling (VSM) - Agsi... |
+ [ Agricultural Sciences Creation date: Fri jun 16 2017 Plott Holubowiez.
7 Sodial S Veleans Source Wodsling (V5] - Apel i y aong e
+ [] Sodial Sciences Uploader: Sergio Ferraresi
+ [] Humanities Credits: Unknown D
- icristina Hetne
—_—— completress e l Krisina Hatine
Creator (U~ 13 resources &  annotations 0 comments 12 dtions Khalid Belhajjame
() Marcin (3) Juse Manuel Gomez-Perez
Marcin Berendt (3) @ | TestFromDiscovery-1/ Research Area
Marcin Krystek (5}
rystek (5} Test From Discovery Status: LIVE
[JMarfa Susana Avila Garcia (1) Creation date: Fri Jun 16 2017 More information:
[ Michele Lazzarini (5) Test From D Uploader: Seraio Ferraresi JR— -
. . rom Discovery its: review of Halian research on free-living marine
[ Miguel Ceriani (1) Credit= Unimown e nematodes and the future perspectives on their use as
! I s)
oo e G | T
6 resources 3 annotations 0 comments 12 dtations
Main topies: nematode, habitat, breakdown

Creation date (O -] Areas of kowledge: zology, biokogy. manne biokegy
Description: Th ysa offree-lving marina nematoes a5 scslogical ndicatoss (Eeolnds]
§ @ | TestFromDiscovery] Research Area of humsn Impects hes Incressed greatly In Rsly sinca 1990, This pagar s & summary of
Type (O} -] the talian blages of Identifying
. habitats. and peovides  breakdawn of the most important insights that have bean
’ Test From Discovery Status LVE obtained e ar. Athough hematodes e amang he best canddates for the Ecological
Data Research Object Creation date: Fri Jun 16 2017 the benthic deman,
. and limits overcome. has cer of this.
Research Product Research Object Uploader: Sergio F N purposa with highly focused local investigations on the eff.
(| Process Research Object Test From Discovery Credits: Unknown
[]Code Research Object completriess 5% l YETEm COGITO #
5 4 2 annotator 0 s 12 ctat
(1 Workflow Research Object i i e i |
[7)Service Research Object

Bibliographic Research Object
Discussion Research Object NO TITLE FOUND OR ERROR DURING PROCESSING Status: LIVE
Creation date: Fri Jun 16 2017

State Uploader: Francesco De Leo
Credits: Unknown
completness

18 resources 4 annotations 0 comments 12 dtations

M Look for the keywords or find person Q

Need help? Lean how to browse Research O
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SEAMONITORINGO1

Overview Content Activity Life cycle Relations Citations Reference

m As the research work progresses, the scientist

can verify and get assistance to build a high-
quality research object, e.g., that has all the

Completness: T 94 (4 See quality history with RO Monitoring Tool

required resources and metadata

m Content Quality Activity Life cycle Relations Citations Reference

Research Area: Physics: Universe sciences Size: 1000kB m

Title: Deep Sea Habitat Suitabilty Model

Description: In this RO we derive the MSFD indicator 1.5 (Habitat area) to assess the biological diversity descriptor. To do this in deep sea environment, the

scientist (user) needs to implement a habitat suitability model.

Link: http://sandbox.rohub.org/rodI/ROs/S itoring01/
Status: LIVE

Creator: http://ffoglini.livejournal.com/

Creation date: 2016-04-05 01:16:51

Credits: NJAlhttp://ffoglini.livejournal.com/]

Research Object Type: N/A

Keywords: sea monitoring; habitat suitability

Ancillary Documentation:  http://sandbox.rohub.org/rodl/ROs/SeaMonitoring01/Habitat%20suitabili 0models%20for%20BARI%20canyon_2.

Sketch:

Quality: —_— 80%  Check the quality

Quality checked list

Chose the list: Earth Science workflow-centric RO key requirements ~ Recomended list: Research Object basic requirements
Research Object has title

Research Object has description

Research Object has creator

Research Object has copyright holder

Research Object has keywords

Research Object has sketch

Research Object has subject

Research Object has ancillary documentation
Workflow resource is present

All workflow definitions referenced by workflow reources are accessible. The wf definition is the resource understood by a workfow engine (e.g, t2flow, ga,
kar).

Workflow run is indicated
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® The scientists can i) release and share the RO throughout the research lifecycle, so that those
releases can then be review, reused or re-executed by others; ii) visualise the RO evolution

Aronus

research areas

SEAMONITORIN

_HOME ABOUT ACTIVITY EXPLORE DISCOVER MYROS PEOPLE  SUPPORT SHARE = FONTSIZE EN  PL
Evolution
Close
Go1
Content Quality Activity Lifecycle Relations Citations Reference

Research Area:

Title:

Description:

Link:

Status:
Creator:

Creation date:

Credits:

Research Object Type:

Keywords:
Ancillary Documentation:

Sketch:

Physics: Universe sciences

Deep Sea Habitat Suitabilty Model

Size: 1000kB | Evolution |

In this RO we derive the MSFD indicator 1.5 (Habitat area) to assess the biological diversity descriptor. To do this in deep sea environment, the

scientist (user) needs to implement a habitat suitability model.

dIIROS/S:

http: rohub.orgj
LIVE

http:j/ffoqli ejournal.com/
2016-04-05 01:16:51

NjAlhttp://ffoglini.livejournal.com/]
N/A

sea monitoring; habitat suitability

01/

http://sandbox.rohub.org/rod|/ROs/SeaMonitoring01/Habitat%20suitability%20models%20for%20BARI%20canyon_2.pptx

SEAMONITORINGO1
Overview Content Quality Activity Relations Citations Reference
Life cycle chart Changes panel Select changes panel Changes panel 1~
Changes panel 1
Live ® Fork © Snapshot © Archive © Changes
m Additions Removals Modyfications
— http:/fsandbox.rohub.org/rod|/ROs/SeaMonitoring01/ Date Typeofdhange  Title Uploader
| 2017-05-18 04:58:51 create An annotation for re... Raul Palma
e 2017-05-18 04:58:47 create A resource b361f7a2-... Raul Palma
2017-05-18 04:57:35 create An annotation for re... Raul Palma
2017-05-18 04:57:30 create A resource 2280ac0b-... Raul Palma
2017-05-18 04:57:08 create An annotation for re... Raul Palma
2017-05-18 04:57:05 create A resource 4f4a6363-... Raul Palma
2017-05-18 04:51:02 create An annotation for re... Raul Palma
- 2017-05-18 04:50:59 create A resource 960f5b32-... Raul Palma
2017-05-18 04:49:29  create An annotation for re... Raul Palma
2017-05-18 04:49:25 create Aresource 0081ee44-... Raul Palma
¢ 123 5
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m Scientists can preserve ROs, so that they can be effectively reused, including the monitoring
and notification of changes in the RO quality through time.

m Colleagues can also subscribe to changes (quality and content) in the RO to follow and
keep track of the work progress

SEAMONITORINGO1

onten uali ctivi ife cycle elations itations eference
Content Qual Acti Life cycl Relat (itati Ref
Ro M o n i t o ri n g Overview Content Quality m Life cycle Relations Citations Reference
Filters Filters applied
Results: 121 iological diversity descriptor. To do this in deep sea environment, the
5 Results on page:
- Publication date UM~
Decay Monitoring &+ 9 /|18 ||36 Sorted by:| Date~
Stability(0-1)=0,687 and Completaness(0-1)=1.0 -» Reliabili(0-1)=0.687 From 3 orte by | Date * Jle NS ) > L
paper Month Day- | | Year
Zoom| 1m | 3m | 6m YTD| 1y [ A From Jan1, 2013 To Feb 23 2013 Date Object type Title €« C 01 @ sandbox.rohub.org/rodi/atomnatifications/?ro=http%3A%2F%2F sandbox.rohub.org¥%2Frodi%2FROS % 2F SeaMonitaring-cnr-testing%2F
: To
Month Day- || Year
075 2017-05-18 04:58:51 annotation An annotation for resource Workflow WPS
created by Raul Palma
o m Get notified when sandbox.rohub.org updates | X
2017-05-18 04:58:47 resource A resource b361f7a2-7768-424¢-8b86-8601
N Clear filters x been added to the Resear... This is a feed
2017-05-18 04:57:35  annotation An annotation for resource Habitat Suitabili
has been createdb... Etl]
2012 2012 2012 2012 2012 2012 2012
o1-07 -1+ o1-21 01-28 oz-0t -1 02-18
2017-05-18 04:57:30  resource A resource 2280ac0b-d979-47f0-b461-408 About this feed
_f!M_ 14 kn UEE bn v d been added to the Resear... Title
- Notifications for
R m 0] b, org/rodiAOD: g
2017-05-18 04:57:08 annotation An annotation for resource Workflow_slope .
in
been created by Raul ... hitp://sandbax, rohub, or/rodatomnoifications/?
b,
2017-05-18 04:57:05  resource A resource 44a6363-8e44-42f9-8d27-9991 cne-testing%zF
been added to the Resear... Ladest posty
A resource samplesfile xmi has been added to the Research
2017-05-18 04:51:02  annotation An annotation for resource Habitat Suitabili Obiect SeamomEG enostg by Faul Pama
has been (m'ed b. A resource jarfile.xml has been added to tha Research Object
e —— SeaMonitoring-crr-testing by Raul Palma
2017-05-18 04:50:59 resource : reso:r::d 960f:h92-ec07-lo78b-aaas-981< o e eseareh
Dean added to the Resear.. AN annCtation foF IESOUICE S6a_MONCrng Maxent vG.12flow has
been created by Raul Paima
2017:05-18 annotation An annotation for resource Worldlow WPS A esoutcn s oiorng,masent v 2fow has besnacied 1o
04:49:29 created by Raul Palma the Fessarch Olbject SeaMonitoring-crv-testing by Raul Paima
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m Scientists can collaborate with other colleagues, setting different access modes
and permissions to the RO

Overview Content Quality Activity Life cycle Relations Citations Reference Access Control
Access Mode: public +
Editors:
Readers :

uuuuuuu EDITOR I x
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m Finally, the results can be published with DOI for proper citation and attribution

:F‘ROHUB HOME ABOUT ACTIVITY EXPLORE DISCOVER MYROS PEOPLE  SUPPORT SHARE = FONTSIZE EN| PL  Signin

Evolution

wooon =
Explore

Close
SEAMONITORINGO1 d
m Content Quality Activity Life cycle Relations Citations Reference
Research Area: Physics: Universe sciences Size: 1000kB m m

Title: Deep Sea Habitat Suitabilty Model http://doi.org/ 10.4225 / 01/4F3D308617645
Description: In this RO we derive the MSFD indicator 1.5 (Habitat area) to assess the biological diversity descriptor. To do this in deep sea environment, the I - I I I I - |

scientist (user) needs to implement a habitat suitability model. resolver service prefix suffix

(assigning body) (resource)
Link: http://sandbox.rohub.org/rodl/ROs/SeaMonitoring01/
Status: LIVE
Creator: http://ffoglini.livejournal.com/
-
Creation date: 2016-04-05 01:16:51 D t t
Credits: N/A[http:/iffoglinilivejournal.comy] a a C | e
FIND, ACCESS, AND REUSE DATA

Research Object Type: N/A
Keywords: sea monitoring; habitat suitability

Ancillary Documentation:  http://sandbox.rohub.org/rod|/ROs/SeaMonitoring01/Habitat%20suitability%20models%20for%20BARI%20canyon_2.pptx

Sketch:
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