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Overview 
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Facility Data and Research Objects 
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DOI Data Access Process 



Is this enough? 

• What we have so far is good for: 
• us to manage data 
• users to access their own data 
• citation of raw data 

 

• But  
• Publication and exchange of  Investigations 

• Traceability and Validation? 
• Reuse of the data? 

• Preservation of Investigations 

 
• Need to make context more explicit 

• Focussing on the dataset is the wrong subject of  discourse 
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Facilities Data Lifecycle 

This work was partially supported by the SCAPE Project. 
The SCAPE project is co‐funded by the European Union under FP7 ICT‐2009.4.1 (Grant Agreement number 270137). 

Proposal 

Approval  

Scheduling 
Experiment/ 
Investigation 

Data storage 

Record 
Publication 

Scientist submits 
application for 

beamtime 

Facility committee 
approves application 

Facility registers, 
trains, and schedules 

scientist’s visit 

Scientists visits 
facility, run’s 
experiment  

Subsequent 
publication 

registered with 
facility 

Raw data filtered, 
and stored 

Data analysis 

Tools for processing 
made available 



Publishing Investigations 

• So what we want is a record of EXPERIMENTS not data.  
 

• Thus want the record of the context 
• The experimental intention and actors  
• The instruments and configurations used 
• The sample  
• The environmental parameters and context  
• The Raw Data 

• Thus we want to publish a record of the whole INVESTIGATION 
• Can get most of this this from what we have 

 

• The Investigation becomes a “first class” research object 
• Published 
• Identified and treated as a single entity 
• Cited and credited 
• Record of the output of the facility 

 

• Analogous to a Journal Article 
• Investigation as the unit of discourse for scientific facilities. 

 

• But also as an access point for validation and reuse 
• Because we have a  record of what actually happened. 
 
 



Our DataCite entries are in fact Investigations  
(red is for “data” notion, and green is for “investigation”) 



 

• Represent the “investigation” as a Research Object 

• Research Objects (ROs) are semantically rich aggregations of 
resources  that bring together data, methods and people in 
scientific investigations. Their goal is to create a class of 
artefacts that can encapsulate our digital knowledge and 
provide a mechanism for sharing and discovering assets 
of reusable research and scientific knowledge 

• www.researchobject.org and elsewhere 

 

• Use RDF, Semantic Web and Linked Data Technologies 
to support this 

• And we can experiment with these tools for our data 
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Research Objects 

This work was partially supported by the SCAPE Project. 
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http://www.researchobject.org/


Building an Investigation Research Object 

:dataset 

:relatedDataset 

:publication 

:publication 

:investigator 

Software 
Package 1 

cito:cites 

cito:cites 

:inputDataset 

:outputDataset 

:application 

Software 
Repository 

Investigation #n 
DOI:STFC.xxx.n 

:instrument :sample 



• Annotations used to construct a Research Object 

• http://www.w3.org/community/openannotation/ 

• More on this later 
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Annotations 

This work was partially supported by the SCAPE Project. 
The SCAPE project is co‐funded by the European Union under FP7 ICT‐2009.4.1 (Grant Agreement number 270137). 

linked 
data 

investigation 

oa:hasBody oa:hasTarget 

oa: 
Annotation 

rdf:type 

annotation 

http://www.w3.org/community/openannotation/
http://www.w3.org/community/openannotation/


Components 
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Facility 
description: String 
fullName: String 
name: String 
url: String 

Facility Cycle 
description: String 
endDate: Date 
name: String 
startDate: Date 

Instrument 
description: String 
fullName: String 
imageUrl: String 
name: String 
type: String 
url: String 

Investigation 
doi: String 
endDate: Date 
name: String 
releaseDate: Date 
startDate: Date 
summary: String 
title: String 

InvestigationType 
description: String 
name: String 

InvestigationUser 
role: String 

User 
fullName: String 

1..1 

1..1 

1..1 0..* 

0..* 0..* 0..* 0..* 

0..* 

0..* 

1..1 

0..* 0..* 

Dataset 
Complete:String 
Description:String 
doi: String 
endDate: Date 
Location:String 
name: String 
startDate:Date 

1..1 
0..* 

IRO Builder 
IRO 

Triple Store 
Logon 

Search 
Write 

Search 

ICAT 
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Existing STFC component 

SCAPE STFC component 



ICAT Data 

Service 

Get Data 

Authorize 

SCAPE component 

Archive 

Repository 

Search Write 

PaNData STFC component 

Search PANKOS 

Ontology 

Search 

Institutional 

Repository 

Update 

IRO Builder Logon 

Search 
Write 

Search 

ICAT 
Investigation 

Triple Store 

To Do 
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Existing STFC component 

SCAPE STFC component 

GUI 

Search 

Data Journal 

Service 

GUI 

Write 

Annotation 

Triple Store Search 



ontology 
term 

investigation 

oa:hasBody oa:hasTarget 

Annotation - Semantic Tagging 

oa: 
Annotation 

rdf:type 

annotation 

ex:term1 
ex: 

investigation1 

oa: 
Annotation 

oa: 
SemanticTag 

pankos: 
Technique 

csmd: 
Investigation 

dcTypes: 
Dataset 

oa:tagging 

rdf:type 

rdf:type 

rdf:type rdf:type 

rdf:type 

oa:hasBody 

oa:motivatedBy 

oa:hasTarget 

“2014-03-01T11:30:23Z” 

ex:software1 

foaf: Agent 

prov: 
SoftwareAgent 

rdf:type 

rdf:type 

“DataJournal” 

foaf:name 
oa:serializedBy 

oa:serializedAt 

ex:person1 

oa:annotatedBy 

“2014-03-01T11:30:23Z” 

oa:annotatedAt 

foaf:Person 
rdf:type 

“John Smith” 

foaf:name 

ex:anno1 

foaf:mbox 

“j.s@example.org” 



ex: 
software2 

ex: 
investigation1 

oa: 
Annotation 

dcTypes: 
Software 

csmd: 
Investigation 

dcTypes: 
Dataset 

oa:linking 

rdf:type 

rdf:type 

rdf:type rdf:type 

oa:hasBody 

oa:motivatedBy 

oa:hasTarget 

“2014-03-01T11:30:23Z” 

ex:software1 

foaf: Agent 

prov: 
SoftwareAgent 

rdf:type 

rdf:type 

“DataJournal” 

foaf:name 
oa:serializedBy 

oa:serializedAt 

ex:person1 

oa:annotatedBy 

“2014-03-01T11:30:23Z” 

oa:annotatedAt 

foaf:Person 
rdf:type 

“John Smith” 

foaf:name 

ex:anno2 

Annotation – Linking Software 

foaf:mbox 

“j.s@example.org” 



ex: 
citation1 

ex: 
investigation1 

oa: 
Annotation 

cito: 
CitationAct 

csmd: 
Investigation 

dcTypes: 
Dataset 

oa:linking 

rdf:type 

rdf:type 

rdf:type rdf:type 

oa:hasBody 

oa:motivatedBy 

oa:hasTarget 

“2014-03-01T11:30:23Z” 

ex:software1 

foaf: Agent 

prov: 
SoftwareAgent 

rdf:type 

rdf:type 

“DataJournal” 

foaf:name 
oa:serializedBy 

oa:serializedAt 

ex:person1 

oa:annotatedBy 

“2014-03-01T11:30:23Z” 

oa:annotatedAt 

foaf:Person 
rdf:type 

“John Smith” 

foaf:name 

ex:anno3 

Annotation – Citations 

foaf:mbox 

“j.s@example.org” 

cito:hasCitedEntity 
doi 

cito:citesAs 
DataSource 

cito:hasCitationEvent 

cito:hasCitingEntity 



Demo 
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Investigations 
are grouped 
into cycles 



investigations 



Filters are 
used to 

restrict results 

filtered results 



Investigations are 
presented in the 

style of references 



The data from the 
triple store contains 
links to images on 
the ISIS web site 

Details about an 
investigation are 

retrieved from the 
triple store 

Adding 
context 



Data are retrieved 
from the PANKOS 

ontology based on 
the instrument name 

Saving will create an 
annotation  containing 

the URI of the 
ontology object. 



Now contains 
merged data 

from the 
ontology 

Creating 
SIP 



Preservation 
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User looks at data 
journal entry 

Is it ready to 
publish?

This is the question that the 
creator of the experiment 

will ask

No

Does it meet 
min checks?

Yes

Inform user of the 
missing aspects

No

Run process to 
make it preservable

Yes

Finish

User Initiated Preservation 
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<digiprovMD> 

METS Document 
<mets> 

Descriptive Metadata 
<dmdSec> 

METS Header 
<mets> 

<mdWrap> <xmlData> DC 

Administrative Metadata 
<amdSec> 

Premis: rights 

DC 

Premis: rights 
Premis: agent 

<rightsMD> <mdWrap> <xmlData> 

<techMD> <mdWrap> <xmlData> 

<sourceMD> <mdWrap> <xmlData> 

<mdWrap> <xmlData> 

IRO 

Premis: object 

File Metadata 
<fileSec> 

<xlink> <fileGrp> <file> <Flocat> URL 

Structural Map 
<structMap> 

<div> 

SCAPE Data Model 

DC 

IRO 

DC 

<dc:dublin-core> 
      <dc:source>10.5286/ISIS.E.24076930</dc:source> 
</dc:dublin-core> 

optional mandatory Reference Impl 

31 

<dc:dublin-core> 
      <dc:creator>ISIS Pulsed Neutron &amp; Muon Source</dc:creator> 
      <dc:date>2014-02-10T16:13:23Z</dc:date> 
      <dc:description>An archive of investigation 920302</dc:description> 
      <dc:identifier>24076930</dc:identifier> 
      <dc:language>en</dc:language> 
      <dc:publisher>ISIS Data Journal, STFC</dc:publisher> 
      <dc:title>Archive of investigation 24076930, version 5</dc:title> 
</dc:dublin-core> 

<ns14:IRO> 
      <ns14:uri>https://icatisis.esc.rl.ac.uk/investigation/24076930</ns14:uri> 
      <ns14:facilityName>ISIS Pulsed Neutron &amp; Muon Source</ns14:facilityName> 
      <ns14:name>920302</ns14:name> 
      <ns14:title>Divacancy superstructures and enhanced thermopower in  NaxCayCoO2</ns14:title> 
      <ns14:releaseDate>2013-03-25T15:05:05.000Z</ns14:releaseDate> 
      <ns14:startDate>2009-09-22T09:05:07.000+01:00</ns14:startDate> 
      <ns14:endDate>2010-03-25T15:05:05.000Z</ns14:endDate> 
      <ns14:principalAuthor>Professor Jon Goff</ns14:principalAuthor> 
      <ns14:additionalAuthors>Mr Manoj Soundhira Pandiyan</ns14:additionalAuthors> 
      <ns14:additionalAuthors>Professor Alan Tennant</ns14:additionalAuthors> 
      <ns14:additionalAuthors>Dr Sivaperumal Uthayakumar</ns14:additionalAuthors> 
      <ns14:summary>Replacing Na ions in NaxCoO2 with divalent Ca ions results in the formation of …. </ns14:summary> 
      <ns14:doi>10.5286/ISIS.E.24076930</ns14:doi> 
      <ns14:dataCitation>Professor Jon Goff et al; (2009): 920302, ISIS Pulsed Neutron &amp; Muon Source,  
            doi:10.5286/ISIS.E.24076930</ns14:dataCitation> 
      <ns14:instrumentName>SXD</ns14:instrumentName> 
      <instrumentTechniques> 
            <ns14:ontology> 
                  <dc:dublin-core> 
                        <dc:contributor>Brian Matthews</dc:contributor> 
                        <dc:creator>Holly Zhen</dc:creator> 
                        <dc:description>This ontology describes various neutron and synchrotron facilities from all over Europe, with  
                              information regarding their instruments and the techniques used.</dc:description> 
                        <dc:identifier>1.0</dc:identifier> 
                        <dc:publisher>Science and Technology Facility Council</dc:publisher> 
                        <dc:title>Proton and Neutron Knowledge Organisation System</dc:title> 
                  </dc:dublin-core> 
            </ns14:ontology> 
            <ns14:technique> 
                  <ns14:uri>http://www.purl.org/pankos#SingleCrystalDiffraction</ns14:uri> 
                  <ns14:preferredName>Single Crystal Diffraction</ns14:preferredName> 
            </ns14:technique> 
      </instrumentTechniques> 
</ns14:IRO> 

https://icatisis.esc.rl.ac.uk/investigation/24076930
http://www.purl.org/pankos#SingleCrystalDiffraction
http://www.purl.org/pankos#SingleCrystalDiffraction
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Automated Preservation 

User looks at data 
journal entry 

Is it ready to 
publish?

This is the question that the 
creator of the experiment 

will ask

No

Does it meet 
min checks?

Yes

Inform user of the 
missing aspects

No

Run process to 
make it preservable

Yes

Finish

Yes

SCOUT looks at 
embargo date on 

the content

Embargo date 
passed?

No

Is there an 
Archival 

package? 

Yes, 
look at the next  item

Start AIP creation 
process

No 

No, 
Advise user 

May use error log

Does it meet min 
stds?

Yes

Add any extra rep 
info

Yes

Create AIP

This work was partially supported by the SCAPE Project. 
The SCAPE project is co‐funded by the European Union under FP7 ICT‐2009.4.1 (Grant Agreement number 270137). 



• When is a Investigation Research Object Complete?  

• Does this change over time? 

• Does it changes depending on who you are? 

• Preserving links – how much trust do you have in 
others? 

• What does this mean for the preserved object 

• Is all data of the same value? 

• For ISIS data in SCAPE : should there be different processes 
for different investigation types, samples etc? 

 

33 

Hard Stuff…. 
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• DONE 

• Initial IRO built from ICAT data 

• Links to ISIS web site automatically added  

• User may add links to PaNData ontology 

• User may add links to software packages 

• User may initiate archive process 

• IRO archived via SCAPE connector to Fedora repo 

• What next 

• Add more data to archived IRO 

• Use SCOUT to automate triggering of archive process 

• Link in data from institutional repository 

34 

Summary 
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