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Introduction

Data interpretation is key in scientific investigations

Process with data as input and information as output

Data are uninterpreted symbols, e.g. sensor observation values
Information are interpreted data, for their meaning in a real-world context
Record information resulting in data interpretation



Research Object

e “Semantically rich aggregations of resources that bring together data,
methods and people in scientific investigations” (Bechhofer et al., 2013)
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Proposal

Extend the Research Object model

Additional Resource type called Interpretation

Instances represent information resulting from data interpretation
Instances are machine readable



Proposed Extension
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Application

NewParticleFo rmation@

hasClarity



lprefix ex: <http://example.orgi> .
@prefix dimension: <http://purl.org/linked-data/sdmx/2009/dinensiontt> .
@prefix gb:  <http://purl.org/linked-data/cubed> .
@ ex:5df2e86e-5288-4c9-a04e 628020464601
9 a gb:Observation ;
L} ] ex:pel 182721, 285992693 ~chttp: / funau.w3 . org/2001 /XML Schema#double>
o ex:p82 91342.0539333951"~"<http: / /uwu.u3.0rg/2001 /XML Schemaidouble> ;
ay ex:p83 "42964.8233818576"~*<http: //unau.w3.0rg/2001 /XML Schemaddouble> ;
E % ex:pdd "26473.3213068687" 4 *chttp: / /unay.w3.0rg/2081 /XML Schema#double> ;
s < ex:p8S "13416.025044344" 2 chttp: / fwne. w3 . org/2001/XMLS chema#idoubles
5 0 ex:pB6 "9393.90646981048"*<http: / /unw.w3.0rg/2001 /XML Schema#double> ;
g ex:pd7 "8465.7579595562" M <http: / funw. w3 . org/2001/XMLS chemafidoubles ;
£ ex:p@8 "6732.99213687614"*<http: / funiw.w3 . 0rg/2001 /XML Schemat#doubles ;
s ¥ ex:p@9 "5888.09222677874"A*<http: //uniu. w3 .0rg/2001 /XML Schematdouble> ;
a : 4 ex:pl0 “4851.90298806067"~<http: / funad. w3 .0rg/2001/XMLSchema#double> 3
Gprefix gbi  <http://purl.org/Linked-data/cubet> . & ex:pll "4689.78576752719"AMehttp: / funad.w3 . org/2001/XMLSchema#double> 3
Gorefix ex:  <http://example.orgh> - ex:p12 3529.9472878159"~ chttp: / funu. 3 . org/2001/XHLS chemattdouble> ;
@refix dinension: <http://purl.org/linked-data/sdnx/2009/dinensiont> . . ex:p13 2800, 15913938687~ "<http: //uwd.w3.org/2081 /XML Schema#double>
ex: B196d0¢ - 2405 -449a-86- SdcbbiTater] ex:pld "2336.02027821801"*chttp: / /unau.w3.org/ 2001 /XML Schema#double> ;
a ab:Observation 5 ] S . gk iR S ] LIS T S ex:pl5 "1693.52333253359" A4 <http: / funau.w3 . org/2001 /XML Schema#double>
oxidloge? X A ASHL g /i a3 O g 200 T/ SERGRENISUELEY, 5 exiplé "1426.11874696001" **<http: / /www.w3.0rg/2001/XMLSchema#double> ;
ex:d100e3 "Achttp: / /www. w3 . org/2001/XMLSchemattdouble: g
b T 1 3 5 7 9 11 13 15 17 19 21 23 ex:pl7 1095, 809823455654 A<http: / /w3 .org/2081 /XML Schema#doubles ;
ex:d112e3 62" <http: / /a3 rg/ 2001 /XL Schenatidouble> 3 Time Ih ex:p18 "727.531591381707"*<http: / /uniu. w3 .0rg/2001 /XML Schema#double> ;
o g:igeg ,‘W:;zvi%‘W-W;-°"€;§gg;mg(:ﬂﬂzngiﬁ i 'me[ ] ex:p19 "597.05170688255" M chttp: / funna. w3 . org/2001/XMLS chemaftdouble>
ex:d126e nchitep: / /a3 org chena#double> ; oy ! i
puik 061 “Achttp: //wad 3. 0rg/ 2001 /XL Schemadoudle> 3 ex:p20 525.633284620044" A <http: / Aunad.u3.0rg/2081 /XML Schemaddoubles
ex:dldle3 “Achttps //vad w3 org/ 2001 /XL Schematidousles 3 ex:p21 298.002278633251"**<http: / Aud.w3.0rg/2081 /XML Schemaddouble> ;
it 96"kt i 3. g 061/ 0 Schamatdockle, 5 ex:p22 “254.099693216948" ~*<http: /funau.u3.0rg/2001/XHLSChemaddouble> ;
it e ex:p23 "231. 284448747975 A chttp: / /unau.w3..org/ 2001 /XML Schema#double> ;
ex:d178e3 “Achttp: //wad 3. 0rg/ 2001/ XHLSchemadouble> 5 ex:p24 "218.800935984002" 4 *<http: / funw.w3 . org/ 2001 /XML Schema#double> ;
ex:d200e2 “Anchittp: / /w3 org/ 2001 /LS chenaidoubles ; ex:p25 "156.975828147814" A <http: / funau.w3 . org/2001 /XML Schema#double> ;
e an R hawt o 2001 A Schematdourler | exip26 "141,53087597794" " <http: / funa. w3 . org/2081/XMLS chemafidouble>
ex:d251e2 “Anchttps //vae w3 org/ 2001 /XL Schematidousles 3 ex:p27 "129.56393016864"  <http: / /v, w3 org/2001/XMLS chemafidoubles ;
ex:d282e2 <Nt Ep: /v 0rg/2001 ML Schenaidouole> ex:p28 "9.10934080548093 " *<http: //uniu. w3 .0rg/2001 /XML Schema#double> ;
e j:z:sm:::;Z::;;ﬁg:mz:::mx:;z ; ex:p29 *8.0936701322005406" " chttp: / /unne. w3 . org/2081/XMLS chemasidouble> ;
i o e e R e ] 967 b i ex:p38 0.057418608088215" ~A<http: /a3 . 0rg/ 2801 /XMLSchema#double>
# ex:d355e2 “Mchttp: / /w3  ong/ 2001/ XL Schenadouble> 5 ex:p31 "0.0499170120683776"~~ Chttp: / fuwnn. w3 . org/2001/XMLS chema#idouble> ;
) ex:d398e1 n<hittp: / /a3 .org/2001/XHLSchena#double> ; i E o i :
# Author: Markus Stocker e e ex:p32 7.6268116452149435" <t tp: / /uwn. w3 .07/ 2001 /XL chematidouble> ;
5B - BEGELB0R-EA85- 5515 it 415,540~ <httpe  smmend3. or 8/ 2001, XHLSchematdoubles + ex:p33 0.0171719898374185"* chttp: / /.3 . org/2001 /XML S chemaidouble> ;
i ex:ddd7e2 *374.991" chttp: //iad w3 org/ 2001 /XL Schematidousles 5 ex:p34 "8.0154553325633149" M <http:/ /wmv. 13 . org/2001/XMLSchemattdouble> ;
. o8- ex:dsotel “568. 331" chttp: //wad.u3. ong/ 2001/ XHLSchenatidouble> 5 ] & i : 5
# Date: 2016-08-11 e b e e i ex:p35 70.80773117555122899" At tps / /wni. 3 .0rg/ 2081/ XML Schenattdouble> 3
# License: CC-BY ex:ds62el "1006.54" ~<http: / /vad. 3. 0rg/2001/XMLSchematidouble> exip36 0.0031036248353137" " <http://www.w3.0rg/2001/XMLS chemaftdouble> ;
ex:ds62e2 225007~ <http: / /vaad w13 org/ 2001 /XML Schematdouble> ; ex:p37 "0.00288493748712496" " <http: / /. \i3.0rg/2001/XHLS chematidoubles ;
B immmmrssmsmomenmermmnmm ex:d631e1 *1663.32"A<http: / /w3 .0rg/2801/XHLSchema#idouble> ; qb:dataset exid2 3
Tibrary(Rcurl) = | g i dimension:timePeriod "2011-83-26"~A<http: //wnad.w3.org/2801/XMLSchenattdates .
# ttps: /o7 i 2 Teeomipmmaaa
ex:d79%e [ 7 ana i3 or chenstdoubles ; scdr & gb:Dataset ;
; f ex:d794e2 158717 A<t tp: / /na.ui3. org/ 2001 /XL chenatdouble> )
#:Requires rJava,. see: exidssiel 73267.95"chtp: [, org/ 2001 L Schenabdouble> 3 <http://wai.u3.0rg/1999/62/23-rdf -syntax-nskseeAlso>
# http://stackoverfiow.com/a ex:d91e2 120,443t/ /v 113 org/ 2001 /XML Schematdouble> ; <https://Figshare.com/s/162ee315878ab56baBe> , <https://doi.org/10.6084/n9. figshare.3571146> .
= qb:dataSet ex:dl ;
Tibrary(rrdf) Gimension: tinePerdod -2011-03-26T20:29:00"AAhEEp:  /onne.u3 .ong/ 2001 /L SchematdateTines .
Tibrary(uuid)
# CONFIGURATION -

Sys.setlocale("LC_TIME", "en_US.UTF-8") NewParticleFormationEvent

host <- "http://avaa.tdata.fi"

table <- "HYY_DMPS"

from <- "2011-03-26 00:00:00.000"

to <- "2011-03-27 00:00:00.000"

quality <- "ANY"

averaging <- "NONE"

type <- "NONE"

variables <- c("d316el","d355e1","d398el","d447el","d501el", "d562el",
"d631el","d708el","d794el","d891el","d100e2", "d112e2",
"d126e2","d141e2","d158e2","d178e2","d200e2", "d224e2",

stocker{6hannover-repscience-workflow.r (6.72 kB)
[T RGN 2 This item is shared privately

hasClarity




Application

<> a ro:ResearchObject ;

ore:aggregates ex:dl, ex:fl, ex:d2, ex:sl, ex:e ;

dct:created "2016-08-11"""xsd:dateTime ;

dct:creator [ a foaf:Person; foaf:name "Markus Stocker" ]
ex:dl a wfdever:Dataset, gb:DataSet ;

swrc:doi <https://doi.org/10.6084/m9.figshare.3565635>
ex:fl a wfdever:Image ;

swrc:doi <https://doi.org/10.6084/m9.figshare.3567273>
ex:d2 a wfdever:Dataset, gb:DataSet ;

swrc:doi <https://doi.org/10.6084/m9.figshare.3571146>
ex:sl a wfdever:Software ;

swrc:doi <https://doi.org/10.6084/m9.figshare.3571212>
ex:e a ex:NewParticleFormationEvent, ro:Interpretation ;

ex:hasClarity

ex:strong




Discussion

Relevance of ontology because interpretation follows a conceptualization
Share semantics between humans and machines

Utilize interpretations to build models, e.g. machine learning classifiers
Applicable also to Distributed Scholarly Compound Object (DiSCO)

Link other PID types, e.g. ORCID iD

<> a ro:ResearchObject ;
dct:creator [ a foaf:Person; dbo:orcidId "0000-0001-5492-3212" ] .



Conclusion

e Data interpretations are artefacts in scientific investigations
e Record interpretations in artefact aggregations, e.g. Research Object
e Record for humans and machines, not just images and natural language text



